





E Parsing XML


This appendix contains information about libraries that can be used to parse XML.

This appendix includes the following section:

	
Section E.1, "Parsing XML Using kXML Library"






E.1 Parsing XML Using kXML Library

kXML, one of the core MAF libraries, provides API that you can use to parse XML. This library is exposed to the application through the JDK Profiler Interface (JVMPI).

For more information, consult kXML documentation at:

	
http://kxml.sourceforge.net/kxml2


	
http://kxml.sourceforge.net/kxml2/javadoc












8 Using Web Services


This chapter describes how to integrate a third-party web service into the MAF AMX application feature implementation.

This chapter includes the following sections:

	
Section 8.1, "Introduction to Using Web Services in MAF Applications"


	
Section 8.2, "Creating Web Service Data Controls"


	
Section 8.3, "Creating a New Web Service Connection"


	
Section 8.4, "Adjusting the Endpoint for a Web Service Data Control"


	
Section 8.5, "Accessing Secure Web Services"


	
Section 8.6, "Invoking Web Services From Java"


	
Section 8.7, "Configuring the Browser Proxy Information"






8.1 Introduction to Using Web Services in MAF Applications

Web services allow applications and their features to exchange data and information through defined application programming interfaces. Using web services you can expose business functionality irrespective of the platform or language of the originating application because the business functionality is exposed in such a way that it is abstracted to a message composed of standard XML constructs that can be recognized and used by other applications.

Some of the most typical reasons for using web services in MAF applications are:

	
To add functionality that is readily available as a web service, but which would be time-consuming to develop within the application.


	
To provide access to an application that runs on a different architecture.




MAF supports consumption of both SOAP and REST web services.

Using web services in your MAF application enables you to do the following:

	
Provide either all of the data or a subset of data from a larger (enterprise) data store in which the end user of the mobile application is interested.


	
Provide functionality that is too computationally intensive for the mobile device's resources. This could be due to either the actual amount of work the device would need to perform, or the fact that the functionality is based on a much larger data set than the one that is locally available on the device.




The following web service scenarios usage demonstrate the data access (scenario 1) as well as computational and data-driven functionality (scenarios 2 and 3):

	
Fetch a set of Opportunity data from the enterprise data store to enable the end user to manipulate it on the device, and then post changes back to the enterprise data store through the web service.


	
Request a report be generated on some enterprise data, and then fetch the report.


	
Obtain a map image of a route to a customer site.









8.2 Creating Web Service Data Controls

The most common way of using web services in an application feature developed with MAF is to create a data control for an external web service. For more information, see Section 7.1, "Introduction to Bindings and Data Controls."



8.2.1 How to Create a Web Service Data Control Using SOAP

JDeveloper lets you create a data control for an existing SOAP web service using only the Web Services Description Language (WSDL) file for the service. You can either browse to a WSDL file on the local file system, locate one in a Universal Description, Discovery and Integration (UDDI) registry, or enter the WSDL URL directly.




	
Note:

If you are working behind a firewall and you want to use a web service that is outside the firewall, you must configure the Web Browser and Proxy settings in JDeveloper. For more information, see Section 8.7, "Configuring the Browser Proxy Information."










To create a SOAP web service data control:

	
In the Applications window, right-click the application name, and then select File > New > From Gallery from the main JDeveloper menu.


	
In the New Gallery dialog, expand the Business Tier node on the left and select Web Services. From the Items list on the right select Web Service Data Control (SOAP/REST) (see Figure 8-1), and then click OK.


Figure 8-1 Creating a New SOAP Web Service Data Control

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



	
On the Data Source page of the Create Web Service Data Control wizard, select SOAP.


	
Follow the wizard instructions to complete creation of the data control.







	
Note:

MAF supports the following encoding styles for both SOAP 1.1 and 1.2 versions:

	
Document/literal


	
Document/wrapped


	
RPC

















8.2.2 How to Customize SOAP Headers in Web Service Data Controls

MAF allows you to specify a custom provider class in your DataControls.dcx file (see Example 8-3). This custom class extends oracle.adfinternal.model.adapter.webservice.provider.soap.SOAPProvider. You can use it to specify an implementation of the SoapHeader[] getAdditionalSoapHeaders() method.

Example 8-1 shows how to extend the SOAPProvider and create a custom header demonstrated in Example 8-2.


Example 8-1 Defining Custom SOAP Headers


package provider.ebs.soap; 

import oracle.adfinternal.model.adapter.webservice.provider.soap.SOAPProvider;
import oracle.adfinternal.model.adapter.webservice.provider.soap.SoapHeader;

public class EBSSOAPProvider extends SOAPProvider {

public SoapHeader[] getAdditionalSoapHeaders() {
   SoapHeader header[] = new SoapHeader[2]; 
   SoapHeader token = null; 
   SoapHeader user = null; 
   SoapHeader pass = null; 

   header[0] = new SoapHeader("http://xmlns.oracle.com/apps/fnd/soaprovider/plsql/fnd_user_pkg/",
                              "SOAHeader"); 
   header[0].addChild(new SoapHeader(
                              "http://xmlns.oracle.com/apps/fnd/soaprovider/plsql/fnd_user_pkg/",
                              "Responsibility",
                              "SYSTEM_ADMINISTRATOR"));
   header[0].addChild(new SoapHeader(
                              "http://xmlns.oracle.com/apps/fnd/soaprovider/plsql/fnd_user_pkg/",
                              "RespApplication",
                              "SYSADMIN")); 
   header[0].addChild(new SoapHeader(
                              "http://xmlns.oracle.com/apps/fnd/soaprovider/plsql/fnd_user_pkg/",
                              "SecurityGroup",
                              "STANDARD"));
   header[0].addChild(new SoapHeader(
                              "http://xmlns.oracle.com/apps/fnd/soaprovider/plsql/fnd_user_pkg/",
                              "NLSLanguage", 
                              "AMERICAN")); 
   header[0].addChild(new SoapHeader(
                              "http://xmlns.oracle.com/apps/fnd/soaprovider/plsql/fnd_user_pkg/",
                              "Org_Id", 
                              "0"));

   header[1] = new SoapHeader(
               "http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd",
               "Security");
   token = new SoapHeader(
              "http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd",
              "UsernameToken");
   user = new SoapHeader(
              "http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd",
              "Username",
              "sysadmin");
   pass = new SoapHeader(
              "http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd",
              "Password",
              "sysadmin");

   header[1].addChild(token);
   token.addChild(user);
   token.addChild(pass); 

   return header;
   }
}




Example 8-2 shows the new custom header.


Example 8-2 SOAP Header


<soap:Header xmlns:ns1="http://xmlns.oracle.com/apps/fnd/soaprovider/plsql/fnd_user_pkg/">
   <ns1:SOAHeader> 
      <ns1:Responsibility>SYSTEM_ADMINISTRATOR</ns1:Responsibility>
      <ns1:RespApplication>SYSADMIN</ns1:RespApplication>
      <ns1:SecurityGroup>STANDARD</ns1:SecurityGroup>
      <ns1:NLSLanguage>AMERICAN</ns1:NLSLanguage>
      <ns1:Org_Id>0</ns1:Org_Id>
   </ns1:SOAHeader>
   <wsse:Security xmlns:wsse=
      "http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd"
      xmlns="http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd"
      xmlns:env="http://schemas.xmlsoap.org/soap/envelope/" 
      soap:mustUnderstand="1">
      <wsse:UsernameToken xmlns:wsse=
      "http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd" 
      xmlns="http://docs.oasis-open.org/wss/2004/01/oasis-200401-wss-wssecurity-secext-1.0.xsd">
         <wsse:Username>sysadmin</wsse:Username>
         <wsse:Password Type=
          http://docs.oasis-open.org/wss/2004/01/
          oasis-200401-wss-username-token-profile-1.0#PasswordText">sysadmin</wsse:Password>
      </wsse:UsernameToken>
   </wsse:Security>
</soap:Header>

@return




Example 8-3 demonstrates a sample DataControls.dcx file entry with the SOAPProvider registration.


Example 8-3 Registering SOAPProvider in DataControls.dcx File


<definition xmlns="http://xmlns.oracle.com/adfm/adapter/webservice"
                   name="SoapService" version="1.0"
                   provider="oracle.adf.model.adapter.webservice.SOAPMessageHandler"
                   wsdl="http://@SRG_WS_HOST@:@SRG_WS_PORT@/SoapService/SoapServicePort?wsdl" >
   <service name="SoapService" namespace="http://model/"
            connection="SoapService"> 
      <port name="SoapServicePort">
         <operation name="echoSoapHeader"/>
      </port> 
   </service>
</definition>







	
Note:

You cannot specify dynamic SOAP headers using MAF.














8.2.3 How to Create a Web Service Data Control Using REST

JDeveloper lets you create a data control for an existing REST web service. This REST web service returns an XML response.




	
Note:

If you are working behind a firewall and you want to use a web service that is outside the firewall, you must configure the Web Browser and Proxy settings in JDeveloper. For more information, see Section 8.7, "Configuring the Browser Proxy Information."









You can associate a REST web service data control with one or more HTTP methods using the same connection. You should be able to access custom operations exposed by a REST service. These custom operations map to one of the HTTP methods and allow you to create a data control to expose these custom operations on the client.

To use security and notifications functionality on mobile devices, you can add custom headers and custom values to standard HTTP headers for use with specific operations exposed by the REST data control.


Before you begin:

Ensure that you have access to the REST web service that the data control is to access.


To create a REST web service data control:

	
In the Applications window, right-click the application name, and then select File > New > From Gallery from the main JDeveloper menu.


	
In the New Gallery dialog, expand the Business Tier node on the left and select Web Services. From the Items list on the right select Web Service Data Control (SOAP/REST) (see Figure 8-1), and then click OK.


	
On the Data Source page of the Create Web Service Data Control wizard, select REST, as Figure 8-2 shows.


Figure 8-2 Defining Data Source for REST Web Service Data Control

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



	
Follow the Create Web Service Data Control wizard instructions to complete creation of the data control, keeping in mind the following:

	
MAF supports only basic authentication for web services (see Section 8.5, "Accessing Secure Web Services"). When creating a new connection, select Basic in the Authentication Type field on the Create URL Connection dialog.


	
MAF supports all HTTP method types: GET, POST, PUT, and DELETE. You can select any of these method types when completing the Method Display Name fields on the Resources page, as Figure 8-3 shows.




	
Note:

You can include all four methods using the same connection and the same REST web service data control.










Figure 8-3 Defining Resources for REST Web Service Data Control

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



	
MAF does not support the delimiter separated values in the spread sheet data and the XSL for the XML data formats.


	
By specifying a local XSD file for the REST web service data control definition, you create a file URI reference for the fields that identify schema on the Method Details page, as Figure 8-4 shows.


Figure 8-4 Defining Method Details for REST Web Service Data Control

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






	
Note:

Since MAF creates internal definitions for the XSD structures at compile time, the XSD should not change after the application has been compiled. Therefore, it is recommended to reference the XSD file locally. Using the remote XSD negatively affects performance because MAF retrieves the XSD with each run of the application.















After the REST web services data control has been created by following the preceding steps, it behaves identically to its counterparts provided by other technologies available through JDeveloper.

A MAF sample application called RESTDemo (located in the PublicSamples.zip file within the jdev_install/jdeveloper/jdev/extensions/oracle.maf/Samples directory on your development computer) demonstrates how to use REST web services in a MAF application.

For information on how to use REST web services through Java bypassing data controls, see Section 8.6.2, "How to Use REST Web Services Adapter."






8.2.4 What You May Need to Know About Web Service Data Controls

After the web service data control has been created, the web service operations and return values of the operations are displayed in the Data Controls window, illustrated in Figure 8-5.


Figure 8-5 Web Service Data Control

[image: The surrounding text describes this image.]



Like other data controls, you can drag and drop the objects returned by the web service operations to create user interface components in a MAF AMX page. For more information, see Section 5.3.2.4, "Adding Data Controls to the View." When data returned from a web service operation is displayed, the following object types are handled:

	
Collections


	
Complex objects returned by a web service operation


	
Nested complex objects returned by a web service operation




Using a web service operation, both standard and complex data types can be updated and deleted.

As illustrated by Figure 8-5, each data control object is represented by an icon. Table 8-1 describes what each icon represents, where it appears in the Data Controls panel hierarchy, and what components it can be used to create. For more information see Section 7.6, "Creating Databound UI Components from the Data Controls Panel."


Table 8-1 Data Controls Panel Icons and Object Hierarchy for Web Services

	Icon	Name	Description	Used to Create...
	
[image: The surrounding text describes this image.]


	
Data Control

	
Represents a data control. You cannot use the data control itself to create UI components, but you can use any of the child objects listed under it. Typically, there is one data control for each web service.

	
Serves as a container for other objects and is not used to create anything.


	[image: The surrounding text describes this image.]
	
Collection

	
Represents a data collection returned by an operation on the service. Collections also appear as children under method returns, other collections, or structured attributes. The children under a collection may be attributes, other collections, custom methods, and built-in operations that can be performed on the collection.

	
Forms, tables, graphs, trees, range navigation components, and master-detail components. See also Section 6.5, "Providing Data Visualization."


	
[image: The surrounding text describes this image.]


	
Attribute

	
Represents a discrete data element in an object (for example, an attribute in a row). Attributes appear as children under the collections or method returns to which they belong.

	
Label, text field, date, list of values, and selection list components. See also Section 6.2, "Designing the Page Layout."


	[image: The surrounding text describes this image.]
	
Structured Attribute

	
Represents a returned object that is a complex type but not a collection. For example, a structured attribute might represent a single user assigned to the current service request.

	
Label, text field, date, list of values, and selection list components. See also Section 6.2, "Designing the Page Layout."


	[image: The surrounding text describes this image.]
	
Method

	
Represents an operation in the data control or one of its exposed structures that may accept parameters, perform some business logic and optionally return single value, a structure or a collection of those.

	
Command components.

For methods that accept parameters: command components and parameterized forms. See also Section 6.3, "Creating and Using UI Components."


	[image: The surrounding text describes this image.]
	
Method Return

	
Represents an object that is returned by a web service method. The returned object can be a single value or a collection.

A method return appears as a child under the method that returns it. The objects that appear as children under a method return can be attributes of the collection, other methods that perform actions related to the parent collection, and operations that can be performed on the parent collection.

When a single-value method return is dropped, the method is not invoked automatically by the framework. You should either drop the corresponding method as a button to invoke the method, or if working with task flows you can create a method activity for it.

	
The same components as for collections and attributes and for query forms.


	[image: The surrounding text describes this image.]
	
Operation

	
Represents a built-in data control operation that performs actions on the parent object. Data control operations are located in an Operations node under collections. If an operation requires one or more parameters, they are listed in a Parameters node under the operation.

The following operations for navigation and setting the current row are supported: First, Last, Next, Previous, setCurrentRowWithKey, and SetCurrentRowWithKeyValue. Execute is supported for refreshing queries. Create and Delete are available as applicable, depending on the web service operation. Because the web service data controls are not transactional, Commit and Rollback are not supported.

	
User interface command components, such as buttons, links, and menus. For more information, see Section 6.3, "Creating and Using UI Components."


	[image: The surrounding text describes this image.]
	
Parameter

	
Represents a parameter value that is declared by the method or operation under which it appears. Parameters appear in the Parameters node under a method or operation.

Array and structured parameters are exposed as updatable structured attributes and collections under the data control, which can be dropped as an ADF form or an updatable table on the UI. You can use the UI to build a parameter that is an array or a complex object (not a standard Java type).

	
Label, text, and selection list components. For more information, see Section 6.3.15, "How to Use List View and List Item Components."














8.3 Creating a New Web Service Connection

The connection information for the web service is stored in the connections.xml file along with the other connections in your application. You do not need to explicitly create this file, as it is generated in the.adf/META-INF directory by the New Web Service Data Control wizard at the time when the web service data control is created (see Section 8.2, "Creating Web Service Data Controls").

You modify the connection settings by editing the connections.xml file.






8.4 Adjusting the Endpoint for a Web Service Data Control

After creating a web service data control, you can modify the endpoint of the URI. This is useful in such cases as when you migrate an application feature from a test to production environment.

You modify the endpoint by editing the connections.xml file.






8.5 Accessing Secure Web Services

MAF supports both secured and unsecured web services. For more information, see Chapter 21, "Securing Mobile Applications."

To access secured web services from your MAF application, you may need to configure web service data controls included in the application.



8.5.1 How to Enable Access to SOAP-Based Web Services

The following predefined security policies are supported for SOAP-based web services:

	
oracle/wss_http_token_client_policy


	
oracle/wss_http_token_over_ssl_client_policy


	
oracle/http_basic_auth_over_ssl_client_policy


	
oracle/wss_username_token_client_policy


	
oracle/wss_username_token_over_ssl_client_policy




For descriptions of these policies and their usage, see the "Determining Which Predefined Policies to Use" and "Predefined Policies" chapters in Oracle Fusion Middleware Securing Web Services and Managing Policies with Oracle Web Services Manager.

If a SOAP web service is secured, you can access it by configuring the web service data control with either oracle/wss_http_token_over_ssl_client_policy or oracle/wss_http_token_client_policy. To do so, use the Edit Data Control Policies dialog that Figure 8-6 shows. You can open this dialog as follows:

	
In the Applications window, select the .dcx file located in the application's view controller project.


	
In the Structure window, right-click the web service data control that you would like to configure, and then select Define Web Service Security from the context menu.





Figure 8-6 Editing Web Service Data Control Policies

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






	
Note:

JDeveloper stores the web service policy definitions in the wsm-assembly.xml file (located in META-INF directory of the application workspace).














8.5.2 How to Enable Access to REST-Based Web Services

Each time a mobile application requests a REST web service for cookie-based authorization, MAF's security framework enables the transport layer of the REST web service to check if cookie injection is enabled for the login connection associated with the URL endpoint of the REST web service. That is, the connections.xml file must include <injectCookiesToRESTHttpHeader value="true"/>. For details about configuring MAF application login to enable the login server cookie in REST web service calls, see Section 21.4.3, "How to Configure Authentication Using Oracle Mobile and Social Identity Management."

This is also true for an Oracle Access Management Mobile and Social (OAMMS) authentication context and the web resource is protected by an Oracle Access Manager server 10g WebGate, where the access token is injected as the encrypted cookie called the ObSSOCookie. For more information, see Section 21.4.11, "What Happens When You Enable Cookie Injection into REST Web Service Calls."

When a REST web service is expecting an OAuth access token, you must associate the REST connection with the predefined security policy that supports REST web services: oracle/oauth2_config_client_policy. Currently, the design time in JDeveloper does not support associating the policy. You must edit the REST connection to manually attach the policy set to the web service, where URI is set to oracle/oauth2_config_client_policy and someapi is the connection name, as illustrated in Example 8-4.


Example 8-4 Associating a Policy Set to a REST Connection


<sca11:policySet xmlns:sca11="http://docs.oasis-open.org/ns/opencsa/sca/200912"
                 name="policySet"
                attachTo="MODULE('someapi')"
   <wsp:PolicyReference xmlns:wsp="http://www.w3.org/ns/ws-policy"
                        DigestAlgorithm="http://www.w3.org/ns/ws-policy/Sha1Exc"
                        URI="oracle/oauth2_config_client_policy"
                        orawsp:status="enabled" orawsp:id="1"/>
</sca11:policySet>




For example, you would configure this policy when an OAMMS server is configured to authenticate against a social authentication server and the MAF application needs to invoke social service provider's REST API.






8.5.3 What You May Need to Know About Credential Injection

For secured web services, the user credentials are dynamically injected into a web service request at the time when the request is invoked. This process is similar for SOAP and REST web services.

MAF uses Oracle Web Services Manager (OWSM) Mobile Agent to propagate user identity through web service requests.

Before web services are invoked, the user must respond to an authentication prompt triggered by the user trying to invoke a secured MAF application feature or to start the application controlled by the access control service (ACS). In the latter case, the application must define a default login server with ACS URL, as well as to have at least one feature with a constraint that depends on the user.roles setting. The user credentials are stored in a credential store—a device-native and local repository used for storing credentials associated with the authentication provider's server URL and the user. At runtime, MAF assumes that all credentials have already been stored in the IDM Mobile credential store before the time of their usage.

In the connections.xml file, you have to specify the login server connection's adfCredentialStoreKey attribute value in the adfCredentialStoreKey attribute of the web service connection reference in order to associate the login server to the web service security (see Example 8-5 and Example 8-6).




	
Note:

Since JDeveloper does not provide an Overview editor for the connections.xml file, you can use the Properties window to update the <Reference> element's adfcredentialStoreKey attribute with the name configured for the adfCredentialStoreKey attribute of the login server connection. Alternatively, you can add or update the attribute using the Source editor.









Example 8-5 shows the definition of the web service connection referenced as adfCredentialStoreKey="MyAuth", where MyAuth is the name of the login connection reference.


Example 8-5 Defining the Web Service Connection


<Reference name="URLConnection1"
           className="oracle.adf.model.connection.url.HttpURLConnection"
           adfCredentialStoreKey="MyAuth"
           xmlns="">
   <Factory className="oracle.adf.model.connection.url.URLConnectionFactory"/>
   <RefAddresses>
      <XmlRefAddr addrType="URLConnection1">
         <Contents>
            <urlconnection name="URLConnection1"
                           url="http://myhost.us.example.com:7777/
                                SecureRESTWebService1/Echo">
               <authentication style="challange">
                  <type>basic</type>
                  <realm>myrealm</realm>
               </authentication>
            </urlconnection>
         </Contents>
      </XmlRefAddr>
      <SecureRefAddr addrType="username"/>
      <SecureRefAddr addrType="password"/>
   </RefAddresses>
</Reference>




Example 8-6 shows the definition of the login connection, where MyAuth is used as the credential store key value in the login server connection.


Example 8-6 Defining the Login Connection


<Reference name="MyAuthName"
           className="oracle.adf.model.connection.adfmf.LoginConnection"
           adfCredentialStoreKey="MyAuth"
           partial="false"
           manageInOracleEnterpriseManager="true"
           deployable="true"
           xmlns="">
   <Factory className="oracle.adf.model.connection.adfmf.LoginConnectionFactory"/>
   <RefAddresses>
      <XmlRefAddr addrType="adfmfLogin">
         <Contents>
            <login url="http://172.31.255.255:7777/
                        SecuredWeb1-ViewController-context-root/faces/view1.jsf"/>
            <logout url="http://172.31.255.255:7777/
                    /SecuredWeb1-ViewController-context-root/faces/view1.jsf"/>
            <accessControl url="http://myhost.us.example.com:7777/
                           UserObjects/jersey/getUserObjects" />
            <idleTimeout value="10"/>
            <sessionTimeout value="36000"/>
            <userObjectFilter>
               <role name="testuser1_role1"/>
               <role name="testuser2_role1"/>
               <privilege name="testuser1_priv1"/>
               <privilege name="testuser2_priv1"/>
               <privilege name="testuser2_priv2"/>
            </userObjectFilter>
         </Contents>
      </XmlRefAddr>
   </RefAddresses>
</Reference>




If a web service request is rejected due to the authentication failure, MAF returns an appropriate exception and invokes an appropriate action (see Section 22.4, "Using and Configuring Logging"). If none of the existing exceptions correctly represent the condition, a new exception is added.

The connections.xml file is deployed and managed under the Configuration Service. For more information, see Chapter 9, "Configuring End Points Used in MAF Applications."

connections.xml files in FARs are aggregated when the MAF application is deployed. The credentials represent deployment-specific data and are not expected to be stored in FARs.






8.5.4 Limitations of Secure WSDL File Usage

Since a MAF application must make a WSDL file accessible at run time without authentication, you cannot use a secure WSDL file with a SOAP web service secured by the basic authentication.

If your intention is to secure the WSDL, consider the following: since the WSDL file is fetched by the GET method of the web service, if you secure each web service method, except the GET method, you can use a secure WSDL. If you secure the GET method, you should not secure the WSDL.








8.6 Invoking Web Services From Java

In your MAF application, you can invoke the web services layer (both REST and SOAP) from the Java code and use the results in Java methods.

MAF provides the GenericTypeBeanSerializationHelper utility class that you can use to perform conversions between POJOs (JavaBeans objects) and MAF's GenericType objects based on the following set of conversion rules:

	
When converting from POJO to GenericType objects:

	
Standard JavaBeans reflection rules are used for determining properties.


	
Transient properties are ignored in the conversion process.


	
Readable properties are converted into a GenericType attribute.


	
Array properties are represented as repeated attributes in the GenericType.


	
Map properties are represented as individual attributes in the GenericType.


	
Non-primitive properties are represented as nested GenericType objects.





	
When converting from GenericType objects to POJO:

	
Standard JavaBeans reflection rules are used for determining properties.


	
Transient properties are ignored in the conversion process.


	
Writable properties are converted from GenericType attributes.


	
Repeated attributes in the GenericType are converted into an array object.


	
If the POJO implements the Map interface, then any properties that cannot be set through standard accessors are set in the POJO through the set method of the Map.


	
Non-primitive attributes are represented as nested POJO objects.







The advantage of using this helper API is that it allows you to take the response received from a web service and convert it to a JavaBean in a single call.

For example, a web service passes back and forth an Employee object that needs to be reused throughout the business logic. This object has the following set of properties:

	
name of type String


	
address: a complex object with street, city, state, and zipcode attributes


	
id of type long


	
salary of type float


	
phone of type String, and there could be more than one phone


	
password of type String, and the password should never be transmitted to the back-end web service




Example 8-7 shows a potential code for the Employee object.


Example 8-7 Employee Object


public class Employee {

   protected String name;
   protected Address address;
   protected long id;
   protected float salary;
   protected String[] phone;
   protected transient String password;

   public String getName() {
      return name; 
   }

   public void setName(String name) {
      this.name = name;  
   }

   public Address getAddress() {
      return address;
   }

   public void setAddress(Address address) {
      this.address = address; 
   }

   public long getId() {
      return id; 
   }

   public void setId(long id) {
      this.id = id;
   }

   public float getSalary() {
      return salary; 
   }

   public void setSalary(float salary) {
      this.salary = salary; 
   }

   public String getPassword() {
      return password;
   }

   public void setPassword(String password) {
      this.password = password;
   }

   public void setPassword(String password) {
      this.password = password; 
   }

   public String[] getPhone() {
      return phone;  
   }

   public void setPhone(String phone) {
      this.phone = phone;  
   }




Example 8-8 shows the potential code for the Address object of the Employee class.


Example 8-8 Address Object


public class Address {

   protected String street;
   protected String city;
   protected String state;
   protected String zipcode;

   public String getStreet() {
      return street; 
   }

   public void setStreet(String street) {
      this.street = street;  
   }

   public String getCity() {
      return city; 
   }

   public void setCity(String city)  {
      this.city = city;  
   }

   public String getState() {
      return state; 
   }

   public void setState(String state) {
      this.state = state;  
   }

   public String getZipcode() {
      return zipcode; 
   }

   public void setZipcode(String zipcode)  {
      this.zipcode = zipcode;  
   }




Keeping in mind the conversion rules, note the following:

	
Since the password is defined as transient, it is ignored with respect to the conversion algorithm.


	
Since name, address, id, and salary all have get and set methods, they will all be converted to and from the GenericType.


	
Based on the property type, properties can be coerced between types, as defined in the coerceToType(Object, Class) method of the oracle.adfmf.misc.Converter class.


	
Complex objects, such as address, are recursed by the conversion algorithm to either build the child GenericType or to create and populate the POJO complex object depending on the direction of the conversion.


	
Since phone is an array of String objects each representing a unique phone number and since the cardinality of this element is greater than one, the conversion algorithm will find all matches of the phone attribute in the GenericType object, present them as an array, and invoke the setPhone method on the bean. The toGenericType method of the GenericTypeBeanSerializationHandler will take each array element and append it to the toGenericType as an individual phone attribute.




With the following defined:


final String EMPLOYEE_VIRTUAL_BEAN_NAME = "EmployeeDC.Types.Employee";
Employee emp = getEmployee();
GenericType gt = null;


	
The Employee object is converted to the GenericType as:


gt = GenericTypeBeanSerializationHelper.toGenericType
                                 (EMPLOYEE_VIRTUAL_BEAN_NAME, emp);


	
The GenericType is converted to the Employee object as:


emp = GenericTypeBeanSerializationHelper.fromGenericType
                                  (Employee.class, gt, null);




For successful conversion, consider the following:

	
Typically, POJOs closely follow their associated GenericType structure.


	
When deviating from the GenericType structure, one of the following strategies should be followed:

	
Additional bean properties should be declared transient.


	
Optional properties can be excluded from the POJO, provided that the backing service can handle the missing data if used as an operation parameter.





	
The GenericType is only exposed in SOAP data controls. The virtual types have an associated virtual bean name that is passed into the toGenericType method. You can access the virtual bean name by hovering over the virtual type in the Data Controls window of JDeveloper. The typical name format is <DCName>.Types.<methodName>.<argName>.




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



8.6.1 How to Add and Delete Rows on Web Services Objects

MAF allows you to insert and delete rows from a web services object programmatically by accessing the iterator on that object. To do so, you use the createRow and deleteRow methods of the oracle.adfmf.bindings.iterator.BasicIterator class.

Example 8-9 shows how to add a row to a web services object.


Example 8-9 Inserting a Row


String keyFieldNames[] = {"EMPLID","ACAD_CAREER","INSTITUTION"};
String keyFieldValues[] = {"SR12030","UGRD","PSUNV"};
AmxAccessorIteratorBinding  acIter =
   (AmxAccessorIteratorBinding)((AdfmfJavaUtilities.getValueExpression
                                ("#{bindings.KEYIterator}", Object.class))
                                .getValue(AdfmfJavaUtilities.getAdfELContext()));

BasicIterator iter = acIter.getIterator(); 
GenericType key = (GenericType)iter.getDataProvider();
key.setAttribute("FIELDNAME", keyFieldNames[0]); 
key.setAttribute("FIELDVALUE", keyFieldValues[0]);

int totalRowCount = 0;
int currIndex = 0;

for (int i = 1; i < keyFieldNames.length; i++) {
   totalRowCount = iter.getTotalRowCount();
   currIndex = iter.getCurrentIndex();

   System.out.println("Starting to add rows.. \n\t Total Row Count: " +
                      totalRowCount + "\n\t Current Row Index: " + currIndex);

   // Create rows for key iterator
   iter.createRow();

   totalRowCount = iter.getTotalRowCount();
   System.out.println("\t Total Row Count after creating row: " + totalRowCount);

   if (iter.hasNext()) {
      iter.next();    
   }

   currIndex = iter.getCurrentIndex();
   System.out.println("\t Current Row Index after setting current 
                      index to newly added row: " + currIndex);

   GenericType key1 = (GenericType)iter.getDataProvider();
   key1.setAttribute("FIELDNAME", keyFieldNames[i]);
   key1.setAttribute("FIELDVALUE", keyFieldValues[i]);
}

// Execute method

// Add call to execute the action binding to execute the action. 
// If this is a web service call, the modified GenericType object 
// will be sent to the server and the server will respond appropriately







	
Note:

The createRow method signatures are available with and without a boolean input parameter. When this method is used without parameters, it produces the result identical to using the createRow with its boolean parameter value set to true: both createRow() and createRow(true) create a new row and insert it in the iterator.














8.6.2 How to Use REST Web Services Adapter

You can use the oracle.adfmf.dc.ws.rest.RestServiceAdapter interface to access data (that could be presented as JavaScript Object Notation, for example) sent across a REST call. The RestServiceAdapter interface lets you trigger execution of web service operations without the need to create a web service data control or interact with it directly.

To use the RestServiceAdapter interface in your MAF application, ensure that the connection exists in the connections.xml file (see Section 8.3, "Creating a New Web Service Connection"), and then add your code to the bean class, as the following examples show.

Example 8-10 demonstrates the use of the RestServiceAdapter for the GET request.


Example 8-10 Using RestServiceAdapter for GET Request


RestServiceAdapter restServiceAdapter = Model.createRestServiceAdapter();

// Clear any previously set request properties, if any
restServiceAdapter.clearRequestProperties();

// Set the connection name
restServiceAdapter.setConnectionName("RestServerEndpoint");

// Specify the type of request
restServiceAdapter.setRequestType(RestServiceAdapter.REQUEST_TYPE_GET);

// Specify the number of retries
restServiceAdapter.setRetryLimit(0);

// Set the URI which is defined after the endpoint in the connections.xml.
// The request is the endpoint + the URI being set
restServiceAdapter.setRequestURI("/WebService/Departments/100");

String response = "";

// Execute SEND and RECEIVE operation
try {
   // For GET request, there is no payload
   response = restServiceAdapter.send("");
}
catch (Exception e) {
   e.printStackTrace();
}




Example 8-11 demonstrates the use of the RestServiceAdapter for the POST request.


Example 8-11 Using RestServiceAdapter for POST Request


String id = "111";
String name = "TestName111";
String location = "TestLocation111";
RestServiceAdapter restServiceAdapter = Model.createRestServiceAdapter();

restServiceAdapter.clearRequestProperties();
restServiceAdapter.setConnectionName("RestServerEndpoint");
restServiceAdapter.setRequestType(RestServiceAdapter.REQUEST_TYPE_POST);
restServiceAdapter.setRetryLimit(0);
restServiceAdapter.setRequestURI("/WebService/Departments");

String response = "";

// Execute SEND and RECEIVE operation
try {
   String postData = makeDepartmentPost("DEPT", id, name, location);
   response = restServiceAdapter.send(postData);
}
catch (Exception e) {
   e.printStackTrace();
}
System.out.println("The response is:  " + response);

private String makeDepartmentPost(String rootName, String id, 
                                  String name, String location) {
   String ret = "<" + rootName + ">";
   ret += "<DEPTID>" + id + "</DEPTID>";
   ret += "<NAME>" + name + "</NAME>";
   ret += "<LOCATION>" + location + "</LOCATION>";
   ret += "</" + rootName + ">";
   return ret;
}




Example 8-12 demonstrates the use of the RestServiceAdapter for the PUT request.


Example 8-12 Using RestServiceAdapter for PUT Request


String id = "111";
String name = "TestName111";
String location = "TestLocation111";
RestServiceAdapter restServiceAdapter = Model.createRestServiceAdapter();

restServiceAdapter.clearRequestProperties();
restServiceAdapter.setConnectionName("RestServerEndpoint");
restServiceAdapter.setRequestType(RestServiceAdapter.REQUEST_TYPE_PUT);
restServiceAdapter.setRetryLimit(0);
restServiceAdapter.setRequestURI("/WebService/Departments");

String response = "";

// Execute SEND and RECEIVE operation
try {
   String putData = makeDepartmentPut("DEPT", id, name, location);
   response = restServiceAdapter.send(putData);
}
catch (Exception e) {
   e.printStackTrace();
}
System.out.println("The response is:  " + response);

private String makeDepartmentPut(String rootName, String id, 
                                  String name, String location) {
   String ret = "<" + rootName + ">";
   ret += "<DEPTID>" + id + "</DEPTID>";
   ret += "<NAME>" + name + "</NAME>";
   ret += "<LOCATION>" + location + "</LOCATION>";
   ret += "</" + rootName + ">";
   return ret;
}




Example 8-13 demonstrates the use of the RestServiceAdapter for the DELETE request.


Example 8-13 Using RestServiceAdapter for DELETE Request


RestServiceAdapter restServiceAdapter = Model.createRestServiceAdapter();

restServiceAdapter.clearRequestProperties();
restServiceAdapter.setConnectionName("RestServerEndpoint");
restServiceAdapter.setRequestType(RestServiceAdapter.REQUEST_TYPE_DELETE);
restServiceAdapter.setRetryLimit(0);
restServiceAdapter.setRequestURI("/WebService/Departments/44");

String response = "";

// Execute SEND and RECEIVE operation
try {
   // For DELETE request, there is no payload
   response = restServiceAdapter.send("");
}
catch (Exception e) {
   e.printStackTrace();
}

System.out.println("The response is:  " + response);




When you use the RestServiceAdapter, you should set the Accept and Content-Type headers to ensure that your request and response payloads are not deemed invalid due to mismatched MIME type.




	
Note:

The REST web service adapter only supports UTF-8 character set on mobile applications. UTF-8 is embedded in the adapter program.











8.6.2.1 Accessing Input and Output Stream

You can use the following RestServiceAdapter methods to obtain and customize the javax.microedition.io.HttpConnection, as well as access and interact with the connection's input and output streams which allows you to read data from the HttpConnection and write to it for further upload to the server:

	
Get an HttpConnection:


HttpConnection getHttpConnection(String requestMethod, 
                                 String request, 
                                 Object httpHeadersValue)


	
Get the HttpConnection's OutputStream:


OutputStream getOutputStream(HttpConnection connection) 


	
Get the HttpConnection's InputStream:


InputStream getInputStream(HttpConnection connection)


	
Close the HttpConnection:


void close (HttpConnection connection)


	
Look up a connection name in the connections.xml file and return the connection's end point:


String getConnectionEndPoint(String connecionName)




These methods, while accomplishing the same functionality as the RestServiceAdaper's send and sendReceive methods, provide opportunity for customization of the connection and the process of sending requests and receiving responses.

Example 8-14 initializes and returns an HttpConnection using the provided request method, request, and HTTP headers value. In addition, it injects basic authentication into the request headers from the credential store, obtains the input stream and closes the connection.


Example 8-14 Obtaining HttpConnection and Using Its Methods


RestServiceAdapter restServiceAdapter = Model.createRestServiceAdapter();

restServiceAdapter.clearRequestProperties();

// Specify the type of request
String requestMethod = RestServiceAdapter.REQUEST_TYPE_GET;

// Get the connection end point from connections.xml
String requestEndPoint = restServiceAdapter.getConnectionEndPoint("GeoIP");

// Get the URI which is defined after the end point
String requestURI = "/xml/" + someIpAddress;

// The request is the end point + the URI being set
String request = requestEndPoint + requestURI;

// Specify some custom request headers
HashMap httpHeadersValue = new HashMap();
httpHeadersValue.put("Accept-Language", "en-US");
httpHeadersValue.put("My-Custom-Header-Item", "CustomItem1");

// Get the connection
HttpConnection connection = 
                  restServiceAdapter.getHttpConnection(requestMethod,
                                                       request,
                                                       httpHeadersValue);

// Get the input stream
InputStream inputStream = restServiceAdapter.getInputStream(connection);

// Define data
ByteArrayOutputStream byStream = new ByteArrayOutputStream();

int res = 0;
int bufsize = 0, bufread = 0;

byte[] data = (bufsize > 0) ? new byte[bufsize] : new byte[1024];

// Use the input stream to read data
while ((res = inputStream.read(data)) > 0) {
   byStream.write(data, 0, res);
   bufread = bufread + res;
}
data = byStream.toByteArray();

// Use data 
...

restServiceAdapter.close(connection);
...








8.6.2.2 Support for Non-Text Responses

You can use the RestServiceAdapter to handle binary (non-text) responses received from web service calls. These responses can include any type of binary data, such as PDF or video files. The RestServiceAdapter method to use is sendReceive.

Example 8-15 shows how to send a request for a file to a REST server, and then save the file to a disk (see Example 8-16).


Example 8-15 Sending Request for File


RestServiceAdapter restServiceAdapter = Model.createRestServiceAdapter();

restServiceAdapter.clearRequestProperties();
restServiceAdapter.setConnectionName("JagRestServerEndpoint");
restServiceAdapter.setRequestType(RestServiceAdapter.REQUEST_TYPE_GET);
restServiceAdapter.setRetryLimit(0);
restServiceAdapter.setRequestURI("/ftaServer/v1/kpis/123/related/1");

// Set credentials needed to access the REST server 
String theUsername = "hr_spec_all";
String thePassword = "Welcome1"; 
String userPassword = theUsername + ":" + thePassword;
String encoding = new sun.misc.BASE64Encoder().encode(userPassword.getBytes());

restServiceAdapter.addRequestProperty("Authorization", "Basic " + encoding);

// Execute the SEND / RECEIVE operation.
// Since it is a GET request, there is no payload.
try {
   this.responseRaw = restServiceAdapter.sendReceive("");
}
catch (Exception e) {
   e.printStackTrace();
}
System.out.println("The response is:  " + this.responseRaw);

// Write the response to a file
writeByteArrayToFile(this.responseRaw);




Example 8-16 demonstrates a method that is called by the code from Example 8-15. This method saves a byte[] response to a file on disk:


Example 8-16 Saving File to Disk


public void writeByteArrayToFile(byte[] fileContent) {
   BufferedOutputStream bos = null;
try {
   FileOutputStream fos = new FileOutputStream(new File(fileToSavePath));
   bos = new BufferedOutputStream(fos);

   // Write the byte [] to a file 
   System.out.println("Writing byte array to file");
   bos.write(fileContent);
   System.out.println("File written");
}
catch(FileNotFoundException fnfe) {
   System.out.println("Specified file not found" + fnfe);
}
catch (IOException ioe) {
   System.out.println("Error while writing file" + ioe);
}
finally {
   if(bos != null) {
      try {
         // Flush the BufferedOutputStream
         bos.flush();

         // Close the BufferedOutputStream
         bos.close();
      }
      catch (Exception e) {
      }
   }
}










8.6.3 How to Enable Strict Validation of REST Responses

Using the maf-config.xml file, you can specify how MAF is to behave when a REST response contains a child or attribute that is not expected or defined in the XSD:

	
If the strict validation is enabled, MAF throws an exception.


	
If the strict validation is disabled, the condition is logged and the execution continues without exceptions thrown.




Example 8-17 shows how to set the validated parameter. If you define the value of this parameter as true, the validation proceeds as strict. The value of false (default) means that the validation is not strict.


Example 8-17 Enabling Strict Validation of REST Response


<generic-type>
   <conversion>
      <validated>true</validated>
   </conversion> 
</generic-type>








8.6.4 What You May Need to Know About Invoking Data Control Operations

You can use the invokeDataControlMethod method of the AdfmfJavaUtilities to invoke a data control operation which does not have to be explicitly added as a methodAction in a PageDef file.

For more information and examples, see Oracle Fusion Middleware Java API Reference for Oracle Mobile Application Framework.








8.7 Configuring the Browser Proxy Information

If the web service you are to call resides outside your corporate firewall, you need to ensure that you have set the appropriate Java system properties to configure the use of an HTTP proxy server.

By default, MAF determines the proxy information using the system settings on iOS and Android platforms. For example, if the proxy information is set using the Settings utility on an iOS-powered device, then CVM automatically absorbs it.




	
Note:

It is possible to define a different proxy for each MAF application.









If you do not want to obtain the proxy information from the device settings, first you need to add the -Dcom.oracle.net.httpProxySource system property. The default value of this property is native, which means that the proxy information is to be obtained from the device settings. You need to disable it by specifying a different value, such as user, for example: -Dcom.oracle.net.httpProxySource=user

CVM uses two different mechanisms for enabling the network connection:

	
The generic connection framework (GCF). If this mechanism is used, the proxy is defined through the system property -Dcom.sun.cdc.io.http.proxy=<host>:<port>


	
java.net API. If this mechanism is used, the proxy is defined through the standard http.proxyHost and http.proxyPort.




In either case, it is recommended to define all three properties in the cvm.properties file, which would look similar to the following:


java.commandline.argument=-Dcom.oracle.net.httpProxySource=user
java.commandline.argument=-Dcom.sun.cdc.io.http.proxy=www-proxy.us.mycompany.com:80
java.commandline.argument=-Dhttp.proxyHost=www-proxy.us.mycompany.com
java.commandline.argument=-Dhttp.proxyPort=80





	
Note:

These properties affect only the CVM side of network calls.
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What's New in This Guide in Release 2.0.1.0.0


For Release 2.0.1, this guide has been updated in several ways. The following table lists the sections that have been added or significantly changed.


	Sections	Changes Made
	
Chapter 2, "Setting Up the Development Environment"


	

	
Section 2.5.3.1.5, "Enabling Native Scrolling"


	
Section added.


	
Chapter 4, "Defining a Mobile Application"


	

	
Section 4.6.3, "What You May Need to Know About Enabling Sliding Windows"


	
Section added to describe how to use the AdfmfSlidingWindowUtilities class to create a sliding window in your application.


	
Section 4.7, "Using Lifecycle Listeners in a Mobile Application"


	
Section renamed (previously named "About Lifecycle Event Listeners") and revised to include description of the feature lifecycle listener that the following interface specifies:

oracle.adfmf.feature.LifeCycleListener


	
Section 4.12, "Skinning Mobile Applications"


	
Section revised to describe the new skin version (mobileAlta-1.2) that is the default for MAF applications created using this release.


	
Section 4.15.1, "How to Integrate Cordova Plugins for iOS and Android"


	
Section revised to clarify that you must add an option to link to the plugin library and revised Example 4-28 to reference the plugin.


	
Chapter 5, "Creating MAF AMX Pages"


	

	
Section 5.3.1.6, "Sharing the Page Contents"


	
Section updated to include information about validation of EL expressions.


	
Chapter 6, "Creating the MAF AMX User Interface"


	

	
Section 6.2.8, "How to Use a Popup Component"


	
Section updated to include additional information about the Close Popup Behavior component.


	
Section 6.3.15, "How to Use List View and List Item Components"


	
Section updated to include information about new List View layouts.


	
Section 6.3.15.3, "Configuring the List View Layout"


	
Section updated to include description of new List View layouts.


	
Section 6.5, "Providing Data Visualization"


	
Section revised to remove information about the deprecated Horizontal Bar Chart component.


	
Section 6.5.1, "How to Create an Area Chart"


	
Section updated to include information about new attributes of the Area Chart and new child components of the Attribute Groups.


	
Section 6.5.2, "How to Create a Bar Chart"


	
Section updated to include information about a new attribute of the Bar Chart.


	
Section 6.5.4, "How to Create a Combo Chart"


	
Section updated to include information about a new attribute of the Combo Chart.


	
Section 6.5.5, "How to Create a Line Chart"


	
Section updated to include information about a new attribute of the Line Chart.


	
Section 6.5.13, "How to Create a Status Meter Gauge"


	
Updated section to describe support for vertical status meter.


	
Section 6.5.17, "How to Create a Geographic Map Component"


	
Updated section to describe support for popup on the Marker.


	
Section 6.5.22, "How to Create a Timeline Component"


	
Section updated to include information about limitations of the Timeline component.


	
Section 6.5.22.1, "Applying Custom Styling to the Timeline Component"


	
Section updated to include information on new styles.


	
Section 6.5.26, "How to Create Data Visualization Components Based on Static Data"


	
Updated section to describe how to define the component structure statically by enumerating elements corresponding to data items (for example, charDataItem elements for charts, or timelineItems for timeline series).


	
Section 6.5.27, "How to Enable Interactivity in Chart Components"


	
Updated section to describe support for Chart series items and Legend items.


	
Section 6.5.28, "How to Create Polar Charts"


	
Section added.


	
Section 6.6.3, "What You May Need to Know About Using CSS ID Selectors for Skinning"


	
Section added.


	
Section 6.10.1, "What You May Need to Know About Constrained Type Attributes for Event Listeners"


	
Updated section to describe support for Chart series items and Legend items.


	
Chapter 21, "Securing Mobile Applications"


	

	
Section 21.6, "Allowing Access to Device Capabilities"


	
Updated section to explain that the device capability that allows access to the network is now enabled by default (this is the only device capability that is enabled by default).


	
Chapter 22, "Testing and Debugging MAF Applications"


	

	
Section 22.3, "Debugging MAF Applications"


	
Updated section to include new procedures for testing or debugging an application.


	
Section 22.3.1, "What You May Need to Know About the Debugging Configuration"


	
Updated section to describe the new procedure for defining mobile run configurations used in debugging.


	
Appendix A, "Troubleshooting"


	

	
Section A.2, "The Geographic Map Component Limits Number of Address Points"


	
Section added.


	
Appendix F, "Mobile Application Framework Sample Applications"


	

	
Section F.1, "Overview of the MAF Sample Applications"


	
Updated section to include new sample apps: ACS, ExpandCollapseComponent, SecurityDemo, and SlidingWindows.













Part VII



Appendixes

Part VIII contains the following appendixes:

	
Appendix A, "Troubleshooting"


	
Appendix B, "Local HTML and Application Container APIs"


	
Appendix C, "Converting Preferences for Deployment"


	
Appendix D, "MAF Application Usage"


	
Appendix E, "Parsing XML"


	
Appendix F, "Mobile Application Framework Sample Applications"










13 Implementing Application Feature Content Using Remote URLs


This chapter describes how application features with content from remote URLs can access (or be restricted from) device services.

This chapter includes the following sections:

	
Section 13.1, "Overview of Remote URL Applications"


	
Section 13.2, "Creating Whitelists for Application Components"


	
Section 13.3, "Enabling the Browser Navigation Bar on Remote URL Pages"


	
Section 13.4, "About Authoring Remote Content"






13.1 Overview of Remote URL Applications

By configuring the content type for an application feature in the overview editor for the maf-feature.xml file as Remote URL, as shown in Figure 13-1, you create a browser-based application that is served from the configured URL. Such server-hosted applications differ from the client applications written in MAF AMX, local HTML, or a platform-specific language such as Objective-C in that they are intended for occasional use and cannot directly access the device's memory or services (such as the camera, contacts, or GPS). These interactions are instead contingent upon the capabilities of the device's browser. Remote applications that open within the MAF web view, however, access device features using Apache Cordova JavaScript APIs (and the MAF JavaScript API to access the MAF container services). The Apache Cordova JavaScript API libraries are platform-specific, which means you must ensure that the content used for a remote URL application references the Apache Cordova library appropriate to the target platform. See Section B.1, "Using MAF APIs to Create a Custom HTML Springboard Application Feature."


Figure 13-1 Configuring Remote URL Content

[image: The surrounding text describes this image.]





13.1.1 Enabling Remote Applications to Access Device Services through Whitelists

To ensure security for remotely served content, MAF supports the concept of whitelists, a registry of URLs that opens within the application web view to access various device services, such as GPS, a camera, or a file system. If a web page is not included on a whitelist (that is, it is not whitelisted), then MAF's Apache Cordova implementation opens a web page in the device browser (such as Safari) instead. Without whitelisting, a remote web page cannot open within the MAF web view, thereby limiting its access to the embedded device capabilities. As illustrated in Figure 13-2, a URL that opens within the MAF web view is presented as an application feature.


Figure 13-2 URLs in the Device Browser and MAF Web View

[image: The surrounding text describes this image.]







13.1.2 Enabling Remote URL Implementations to Access Apache Cordova

Remote URL implementations use Apache Cordova JavaScript APIs to access device features and the MAF JavaScript API to access the MAF container services. As described in Appendix B, "Local HTML and Application Container APIs," a JavaScript <script> tag that references the www/js/base.js libraries enables this access. These libraries are platform-specific, meaning that you must ensure that the content used for a remote URL application references the Apache Cordova library appropriate to the target platform. The Apache Cordova JavaScript API libraries are platform-specific, which means you must ensure that the content used for a remote URL application references the Apache Cordova library appropriate to the target platform. See Section B.1, "Using MAF APIs to Create a Custom HTML Springboard Application Feature."






13.1.3 How Whitelisted Domains Access Device Capabilities

By default, the domains defined in the connections.xml file (the repository for all of the connections defined in the mobile application) are whitelisted automatically. These domains for the Remote URL content are created using the Create URL Connection dialog, shown in Figure 13-3. MAF parses the domain from each of the connection strings and adds these domains to the whitelist.


Figure 13-3 Creating the Connection to Retrieve the Content of the Remote URL Application Feature

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



JDeveloper then populates the connections.xml file, located in the Application Resources panel, with the connections information and also creates the connection resources.

In addition to the domains that MAF includes from the connections.xml file, you can enable (or restrict) remote URL content to open with the MAF web view by configuring the following in the maf-application.xml file:

	
One or more whitelisted domains


	
Device access permissions—As described in Section 21.6, "Allowing Access to Device Capabilities," an application feature only accesses the device capabilities that have been granted at the application level; by default, MAF applications do not allow any access to the Apache Cordova APIs. If an application's user interface is implemented using remotely hosted content, then it can only open within the MAF web view to access device features and services if the maf-application.xml file's configuration includes the access="true" definition for the requested API.





Before you begin:

Using the overview editor for the maf-feature.xml file, designate the content for an application as Remote URL and then create the connection as described in Section 4.6.1, "How to Designate the Content for a Mobile Application."


To restrict access to device services:

	
Open the Device Access page in the overview editor for the maf-application.xml file.


	
Clear the Granted option, as shown in Figure 13-4, or update the maf-application.xml with access=false (for example, <adfmf:deviceCamera id="dc1" access="false"/>).


Figure 13-4 Preventing Domains from Accessing Device Services
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13.1.4 How to Create a Whitelist (or Restrict a Domain)

You configure the whitelist in the Security page of maf-application.xml, as shown in Figure 13-5.


Figure 13-5 Configuring a Whitelist

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




Before you begin:

Be aware that some URLs configured in the mobile application may open to other domains.


To create whitelists:

	
Open the maf-application.xml file and then select the Security page.


	
Click Add and then enter the domains that can be called from within the web view of the application feature. These domains can include a wildcard (*). For example, *.example.com is a valid domain entry as is *.example.*. You cannot enter a fully qualified path.




	
Caution:

Entering only the wildcard allows the web view to request all domains and can pose a security risk; adding all domains to the whitelist not only enables all of them to open within the web view, but also enables all of them to access the device (whether or not it is intended for them to do so).

















13.1.5 What Happens When You Add Domains to a Whitelist

When you add a domain, JDeveloper updates <adfmf:remoteURLWhiteList> element as illustrated in Example 13-1.


Example 13-1 Configuring the Whitelist


...
<adfmf:remoteURLWhiteList>
  <adfmf:domain id="domain_1">*.oracle.*</adfmf:domain>
  <adfmf:domain id="domain_2">www.oracle.*</adfmf:domain>
  </adfmf:remoteURLWhiteList>
...








13.1.6 What You May Need to Know About Remote URLs

Some URLs are redirected to a URL that may not be part of the whitelist domain. These URLs may open in the device browser rather than the application web view. For example, if you whitelist www.oracle.com (<adfmf:domain>www.oracle.com<adfmf:domain>), MAF opens the mobile version of this site (www.m.oracle.com) in the device browser, because it does not pass the whitelist. Figure 13-6 shows a web page that has not been whitelisted and has opened within the device browser.


Figure 13-6 A Web Page Opening in the Device Browser, Not the MAF Web View

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



To enable www.oracle.com to open within the application web view, you must specify *.oracle.* or www.oracle.* as shown in Example 13-1.

Because the MAF whitelist is at the domain-level, you cannot restrict an individual page within a whitelisted domain from opening with an application feature web view; all pages are allowed.








13.2 Creating Whitelists for Application Components

Use a whitelist for pages that contain links to URLs that point to another domain. Such pages would otherwise open in the device browser instead of the MAF web view. In such a case, you can create an anchor tag or an <amx:goLink> component with a url attribute for the <amx:goLink> component that points outside of the application, such as the url attribute in <goLink2> in Example 13-2.


Example 13-2 <amx:goLink> with a url Parameter


<?xml version="1.0" encoding="UTF-8" ?>
<amx:view xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance" 
          xmlns:amx="http://xmlns.oracle.com/adf/mf/amx"
          xmlns:dvtm="http://xmlns.oracle.com/adf/mf/amx/dvt">
  <amx:panelPage id="pp1">
    <amx:panelGroupLayout id="panelGroupLayout1">
      <amx:goLink text="This opens in the device browser"
                  id="golink1"
                  url="http://www.example.com"
                  shortDesc="Opens in device browser"/>
      <amx:goLink text="This opens in the web view"  
                  id="golink2"
                  url="http://www.example2.com"
                  shortDesc="Accesses device services"/>
    </amx:panelGroupLayout>
  </amx:panelPage>
</amx:view>




See also Section 6.3, "Creating and Using UI Components."






13.3 Enabling the Browser Navigation Bar on Remote URL Pages

MAF enables you to add a navigation bar with buttons for back, forward, and refresh actions for application features implemented as remotely served web content that open within the MAF web view, as shown in Figure 13-7. The forward and back buttons are disabled when either navigation forward or back is not possible.




	
Note:

The back button is disabled on Android-powered devices.










Figure 13-7 A Remote Web Page Displaying the Navigation and Refresh Buttons

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





13.3.1 How to Add the Navigation Bar to a Remote URL Application Feature

You enable users to navigate through, or refresh remote content through the Content tab of the overview editor for the maf-feature.xml file.


Before you begin:

Designate an application feature's content be delivered from a remotely hosted application by first selecting Remote URL and then by creating the connection to the host server, as described in Section 4.10, "Defining the Content Types for an Application Feature."

Ensure that the domain is whitelisted.


To enable a navigation bar:

	
Select the Remote URL application feature listed in the Features table in the maf-feature.xml file.


	
Click Content.


	
Select Show Browser Navigation Buttons, as shown in Figure 13-8.


Figure 13-8 Selecting Navigation Options

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










13.3.2 What Happens When You Enable the Browser Navigation Buttons for a Remote URL Application Feature

JDeveloper updates the adfmf:remoteURL element with an attribute called showNavButtons, which is set to true, as shown in Example 13-3.


Example 13-3 The showNavButtons Attribute


<?xml version="1.0" encoding="UTF-8" ?>
<adfmf:features xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
                xmlns:adfmf="http://xmlns.oracle.com/adf/mf">
  <adfmf:feature id="oraclemobile" name="oraclemobile">
    <adfmf:content id="oraclemobile.1">
      <adfmf:remoteURL connection="connection1" 
                       showNavButtons="true"/>
    </adfmf:content>
  </adfmf:feature>
</adfmf:features>




After you deploy the application, MAF applies the forward, back, and refresh buttons to the web pages that are traversed from the home page of the Remote URL application feature, as shown in Figure 13-9.


Figure 13-9 Traversing Through a Remote URL Application Feature

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









13.4 About Authoring Remote Content

The Browser-based user interface may be authored using Apache Trinidad components (described at http://myfaces.apache.org/trinidad/) because they display equally well within the browsers of either smartphones or feature phones. To accommodate recent smartphones and tablet devices, web applications may also be authored using ADF Rich Faces components as described in Oracle Fusion Middleware Developing Web User Interfaces with Oracle ADF Faces.




	
Note:

Oracle recommends using ADF Mobile browser for application features that derive their content from remote URLs. ADF Mobile browser applications are comprised of JSF pages populated with Apache Trinidad components. For more information, see Oracle Fusion Middleware Developing Oracle ADF Mobile Browser Applications.
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1 Introduction to Oracle Mobile Application Framework


This chapter introduces Oracle Mobile Application Framework (MAF), a solution that enables you to create mobile applications that run natively on both iOS and Android phones and tablets.

This chapter includes the following sections:

	
Section 1.1, "Introduction to Mobile Application Framework"


	
Section 1.2, "About the Mobile Application Framework Runtime Architecture"


	
Section 1.3, "About Developing Applications with Oracle Mobile Application Framework"


	
Section 1.4, "Sample Applications"






1.1 Introduction to Mobile Application Framework

Oracle Mobile Application Framework is a hybrid mobile architecture, one that uses HTML5 and CSS to render the user interface, Java for the application business logic, and Apache Cordova to access device features such as GPS activities and e-mail. Because MAF uses these cross-platform technologies, you can build the same application for both Android and iOS devices without having to use any platform-specific tools. After they are deployed to a device, MAF applications behave as applications created using such platform-specific tools as Objective C or the Android SDK. Further, MAF enables you to build the same application for smartphones or for tablets, thereby allowing you to reuse the business logic in the same application and target various types of devices, screen sizes, and capabilities.

The content of a MAF application is comprised of one or more embedded applications known as application features, which are represented as icons within the application's springboard or navigation bar, as shown in Figure 1-1.


Figure 1-1 The Mobile Application Springboard

[image: The surrounding text describes this image.]



Application features are essentially the building blocks of a mobile application. Each application feature that is integrated into a MAF application performs a specific set of tasks, and application features can be grouped together to complement each other's functionality. For example, you can pair an application feature that provides customer contacts together with one for product inventory. Because each application feature has its own class loader and web view (essentially a native UI component that behaves as a browser), features are independent of one another; a single MAF application can be assembled from application features created by several different development teams. Application features can also be reused in other MAF applications. The MAF application itself can be reused as the base for another application, allowing ISVs (independent software vendors) to create applications that can be configured by specific customers.

In addition to hybrid mobile applications that run locally on the device, you can implement application features as any of the following mobile application types, depending on the requirements of a mobile application and available resources:

	
Mobile web applications—These applications are hosted on a server. Although the code can be portable between platforms, their access to device features and local storage can be limited, as these applications are governed by the device's browser.


	
Native applications—These applications are authored in either Xcode or through the Android SDK and are therefore limited in terms of serving both platforms. Reuse of code is likewise limited.









1.2 About the Mobile Application Framework Runtime Architecture

As illustrated in Figure 1-2, Mobile Application Framework is a thin native container which is deployed to a device. It follows the model-view-controller (MVC) development approach, which separates the presentation from the model layer and the controller logic. The thin native container allows the MAF application to function as a native application on both platforms (iOS, Android). It also enables push notifications.


Figure 1-2 The Oracle Mobile Application Framework Runtime Architecture

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



	
Web View—Uses a mobile device's web engine to display and process web-based content. In a MAF application, the web view delivers the user interface by rendering the application markup as HTML 5. You can create the user interface for a mobile application feature by implementing any of the following content types. Application features implemented from various content types can coexist within the same mobile application and can also interact with one another.

	
MAF AMX Views—Like an application authored in the language specific to the device's platform, applications whose contents are implemented as MAF Application Mobile XML (AMX) views reside on the device and provide the most authentic device-native user experience. MAF provides a set of code editors that enable you to declaratively create a user interface from components that are tailored to the form factors of mobile devices. You can use these components to create the page layout, such as such as List View, as well as input components, such as such as Input Text. When you develop MAF AMX views, you can leverage data controls. These components enable you to declaratively create data-bound user interface components, access a web service, and the services of a mobile device (such as camera, GPS, or e-mail). At runtime, the JavaScript engine in the web view renders MAF AMX view definitions into HTML5 and JavaScript. For more information, see Part IV, "Creating the MAF AMX Application Feature."

Task Flow—The Controller governs the flow between pages in the mobile application, enabling you to break your application's flow into smaller, reusable task flows and include non-visual components, such as method calls and decision points. For more information, see Section 5.2, "Creating Task Flows."


	
Server HTML— The user interface is delivered from server-generated web pages that can open within the application feature's web view. Within the context of Mobile Application Framework, this content type is referred to as remote URL. The resources for these browser-based applications do not reside on the device. Instead, the user interface, page flow logic, and business logic are delivered from a remote server. When one of these remotely hosted web applications is allowed to open within the web view, it can use the Cordova JavaScript APIs to access any designated device-native feature or service, such as the camera or GPS capabilities. When implementing an application using the remote URL content, you can leverage an existing browser-based application that has been optimized for mobile use, or use one that has been written specifically for a specific type of mobile device. For applications that can run within the browsers on either desktops or tablets, you can implement the remote URL content using applications created through Oracle ADF Faces rich client-based components. For applications specifically targeted to mobile phones, the remote URL content can be delivered from web pages created using ADF Mobile browser. Not only can applications authored with ADF Mobile browser render on a variety of smartphones, but they can gracefully degrade to the reduced capabilities available on feature phones through user interfaces constructed with Apache Trinidad JavaServer Faces (JSF) components and dynamically selected style sheets. For more information, see Chapter 13, "Implementing Application Feature Content Using Remote URLs."




	
Note:

Because the content is served remotely, the application is available only as long as the server connection remains active.










	
Local HTML—HTML pages that run on the device as a part of the MAF application. Local HTML files can access device-native features services through the Cordova and JavaScript APIs.







	
Cordova—The Apache Cordova JavaScript APIs that integrate the device's native features and services into a mobile application. Although you can access these APIs programmatically from Java code (or using JavaScript when implementing a MAF mobile application as local HTML), you can add device integration declaratively when you create MAF AMX pages because MAF packages these APIs as data controls.


	
Java Virtual Machine—Provides a Java runtime environment for a MAF application. This Java Virtual Machine (JVM) is implemented in device-native code, and is embedded (or compiled) into each instance of the MAF application as part of the native application binary. The JVM is based on the JavaME Connected Device Configuration (CDC) specification.

	
Business Logic—Business logic in MAF application may be written in Java. Managed Beans are Java classes that can be created to extend the capabilities of Mobile Application Framework, such as providing additional business logic for processing data returned from the server. Managed beans are executed by the embedded Java support, and conform to the JavaME CDC specifications. For more information, see Chapter 7, "Using Bindings and Creating Data Controls."


	
Model—Contains the binding layer that connects the business logic components with the user interface. In addition, the binding layer provides the execution logic to invoke REST or SOAP-based web services. For more information, see Section 1.3.1, "About Connected and Disconnected Applications."


	
JDBC— The JDBC API enables access to the data in the encrypted SQLite database through CRUD (Create, Read, Update and Delete) operations.







	
Application Configuration refers to services that allow application configurations to be downloaded and refreshed, such as URL endpoints for a web service or a remote URL connection. Application configuration services download the configuration information from a WebDav-based server-side service. For more information, see Chapter 9, "Configuring End Points Used in MAF Applications."


	
Credential Management, Single Sign-on (SSO), and Access Control—Mobile Application Framework handles user authentication and credential management through the Oracle Access Management Mobile and Social (OAMMS) IDM SDKs. MAF applications perform offline authentication, meaning that when users log in to the application while connected, MAF maintains the username and password locally on the device, allowing users to continue access to the application even if the connection to the authentication server becomes unavailable. MAF encrypts the locally stored user information as well as the data stored in the local SQLite database. After authenticating against the login server, a user can access all of the application features secured by that connection. MAF also supports the concept of access control by restricting access to application features (or specific functions of application features) by applying user roles and privileges. For remotely served web content, MAF uses whitelists to ensure that only the intended URIs can open within the application feature's web view (and access the device features). For more information, see Chapter 21, "Securing Mobile Applications."


	
Push Handler—Enables the MAF application to receive events from the iOS or Android notification servers. The Java layer handles the notification processing.




Resources that interact with the native container include:

	
Encrypted SQLite Database—The embedded SQLite database is a lightweight, cross-platform relational database that protects locally stored data and is called using JDBC. Because this database is encrypted, it secures data if the device is lost or stolen. Only users who enter the correct user name and password can access the data in the local database. For more information, see Chapter 10, "Using the Local Database."


	
Device Services—The services and features that are native to the device and integrated into application features through the Cordova APIs.




The device native container enables access to the following server-side resources:

	
Configuration Server —A WebDav-based server that hosts configuration files used by the application configuration services. The configuration server is delivered as a reference implementation. Any common WebDav services hosted on a J2EE server can be used for this purpose. For more information, see Chapter 9, "Configuring End Points Used in MAF Applications."


	
Server-Generated HTML—Web content hosted on remote servers used for browser-based application features. For more information, see Chapter 13, "Implementing Application Feature Content Using Remote URLs."


	
APNs and GCM Push Services—Apple Push Notification Service (APNs) and Google Cloud Messaging (GCM) are the notification providers that send notification events to MAF applications.


	
SOAP and REST Services—Remotely hosted SOAP- or REST-based web services, which can be accessed through the Java layer or through data controls.




	
Note:

Application features authored in MAF AMX can access REST-XML and SOAP-based data services through data controls. If using the REST service adapter, then data controls are unnecessary.

















1.3 About Developing Applications with Oracle Mobile Application Framework

Although the components of a mobile application may be created by a single developer, an application may typically be built from resources provided by different development roles. An application developer builds the application data and the user interface logic either as an application or as a reusable program that can be used in an application feature. An application assembler gathers different application features into a single application and puts them in a user-friendly, navigable order. An application deployer ensures a controlled application deployment. For example, deployment of MAF applications may require certificates and uploads to public vendor sites such as the Apple App Store or GooglePlay.




	
Note:

Depending on the application development team size and your organization, one person may fill many different roles.









Typically, you perform the following activities when building a MAF application:

	
Gathering requirements


	
Designing


	
Developing


	
Deploying


	
Testing and debugging


	
Securing


	
Enabling access to the server-side data


	
Redeploying


	
Retesting and debugging


	
Publishing




The steps you take to build a MAF application may be similar to the following:

	
Gathering requirements: Create a mobile use case (or user scenario) by gathering user data that describes who the users are, their essential tasks, and the location or context in which they perform them. Consider such factors as the type of information required to complete a task, the information that is available to the user, and how it is accessed or delivered.


	
Designing: After you construct a use case, create a wireframe that illustrates all of the steps (and associated user views) in the application's task flow. When creating a task flow, consider how, and when, different users may interact. Does viewing data (such as a push notification) suffice to complete a task? If not, how much data entry does the task require? To frame these tasks within a mobile context, compare completing tasks using a desktop application to a mobile application. A single desktop application may enable multiple functions that might be partitioned into several different mobile applications (or in the context of MAF, several different application features embedded in a mobile application). Because mobile applications are generally used in short bursts (about two minutes at a time), they must be easily navigable and accommodate the limited data entry of a mobile device.

During the design and development phases, keep in mind that mobile applications may require a set of mobile-specific server-side resources, because the applications may not be able to consume large amounts of data delivered through complex web services. In addition, a mobile application may require extensive client side logic to process data returned by services. It's usually best to shape the data coming into a mobile application on the server side to avoid forcing the client to process too much data.


	
Developing: Select the technology that is best suited for application. While the MAF web view supports remote content which may be authored using Apache Trinidad (ADF Mobile browser) or ADF Faces Rich Client components, these applications do not support offline use. Applications authored in MAF AMX, which runs on the client, however, integrate with device services, enabling end users to not only view files and utilize GPS services, but also collaborate with one another by tapping a phone number to call or text. The MAF AMX component set includes data visualization tools (DVTs) that enable you to add analytics that render appropriately on mobile screens. A MAF AMX application supports offline use by transferring data from remote source and storing it locally, enabling end users to view information when they are not connected.

MAF provides a set of wizards and editors that build not only the basic application itself, but also the application features that are implemented from MAF AMX and local HTML content. Using these tools provides such artifacts as descriptor files for configuring the mobile application and incorporating its application features, a set of default images for splash screens, springboards, navigation bar items that are appropriate to the form-factors of the supported platforms.

For more information, see the following:

	
Chapter 3, "Getting Started with Mobile Application Development"


	
Chapter 4, "Defining a Mobile Application"


	
Part IV, "Creating the MAF AMX Application Feature"





	
Deploying: You deploy the MAF application not only in the context of publishing it to end users, but also for testing and debugging, because MAF applications cannot run until they have been deployed to a device or simulator. Depending on the phase of development, you designate the credential signing options (debug or release). For testing, you deploy the application to a mobile device or simulator. For production, you package it for distribution to application markets such as the Apple App Store or Google Play.

To deploy an application you first create a deployment profile that describes the target platform and its devices and simulators. Creating a deployment profile includes selecting the splash screen and launch icons used for the application in different orientations (landscape or portrait) and on different devices (phone or tablets). For more information, see Chapter 19, "Deploying Mobile Applications."


	
Testing and debugging: During the testing and debugging stage, you optimize the application by deploying it in debug mode to various simulators and devices and then review the debugging output provided through JDeveloper and platform-specific tools. For more information, see Chapter 22, "Testing and Debugging MAF Applications."


	
Securing: Evaluate security risks throughout the application development process. While mobile applications have unique security concerns, they share the same vulnerabilities as any application that accesses remotely served data. To ensure client-side security, MAF provides such features as:

	
Whitelists that prevent such injection attacks as Cross-Site Scripting (XSS) and Cross-Site Request Forgery (CSRF).


	
APIs that generate a strong password to secure access to the SQLite database and encrypt and decrypt its data.


	
A set of web service policies that support SSL.


	
A cacerts file of trusted Certificate Authorities to enforce deployment in SSL




MAF's security configuration includes selecting a login server, such as the Oracle Access Mobile and Social server, or any web page protected by the basic HTTP authentication mechanism, configuring the session management (session and idle timeouts) and also setting the endpoint to the access control service web service, which hosts the application's user roles. For more information, see Chapter 21, "Securing Mobile Applications."


	
Enabling access to the server-side data: After ensuring that your application functions as expected at a basic level, you can implement the Java code or use data controls to access the server-side data. For more information, see Section 1.3.1, "About Connected and Disconnected Applications."


	
Redeploying: During subsequent rounds of deployment, ensure that after adding security to your application and enabling access to the server-side data, the application deployment runs as expected and the application is ready for the final testing and debugging.


	
Retesting and debugging: During the final round of testing and debugging, focus on the security and the server-side data access functionality, ensuring that their integration into the application did not result in errors and unexpected behavior.


	
Publishing: Deploying the application to the production environment typically involves publishing to an enterprise server, the Apple App Store, or Google Play. After you publish the MAF application, end users can download it to their mobile devices and access it by touching the designated icon (see Appendix D, "MAF Application Usage"). The application features bear the designated display icons and display as appropriate to the end user and the user's device.






1.3.1 About Connected and Disconnected Applications

A MAF application can run while connected to a network, but can also work in a disconnected mode, such as when there is no cellular signal. Examples include:

	
A basic connected application that includes a user interface backed directly by a web service data control that, in turn, invokes a web service hosted on a server.


	
A connected application that uses moderate (or complex) data services. For this type of application, Java classes (POJOs) exposed through data controls can dispatch data queries between the user interface and the service data source.


	
A disconnected application that manipulates data stored in the SQLite database, enabling application users to work offline. The application may need to get data from a web service, but if connectivity is lost, the data is stored locally and synchronized when connectivity is restored.











1.4 Sample Applications

After setting up your development environment (see Chapter 2, "Setting Up the Development Environment"), you can examine the MAF sample applications located in the PublicSamples.zip file within the jdev_install/jdeveloper/jdev/extensions/oracle.maf/Samples directory.

The sample applications, such as the WorkBetter application shown in Figure 1-3, illustrate the span of MAF application capabilities, including how applications can interface with remote data using web services and interact with the SQLite database. The sample applications demonstrate the following:

	
How to create a basic Hello World application


	
How to enable the application to react to lifecycle events


	
How to use skinning


	
How to develop MAF AMX application features, including the user interface, navigation, managed beans, and data change events




For more information, see Appendix F, "Mobile Application Framework Sample Applications."


Figure 1-3 The WorkBetter Sample Application

[image: The surrounding text describes this image.]










5 Creating MAF AMX Pages


This chapter describes how to create the MAF Application Mobile XML (MAF AMX) application feature.

This chapter includes the following sections:

	
Section 5.1, "Introduction to the MAF AMX Application Feature"


	
Section 5.2, "Creating Task Flows"


	
Section 5.3, "Creating Views"






5.1 Introduction to the MAF AMX Application Feature

MAF AMX is a subframework within Mobile Application Framework (MAF) that provides a set of UI components that enable you to create an application feature whose behavior is identical on all supported platforms. MAF AMX allows you to use UI components declaratively by dragging them onto a page editor. A typical MAF AMX application feature includes several interconnected pages that can be navigated through various paths.




	
Note:

When developing interfaces for mobile devices, always be aware of the fact that the screen space is very limited. In addition, touchscreen support is not available on some mobile devices.









For more information, see the following:

	
Section 3.2.4, "Creating an Application Workspace for a MAF AMX Application"


	
Chapter 3, "Getting Started with Mobile Application Development"


	
Chapter 6, "Creating the MAF AMX User Interface"


	
Chapter 7, "Using Bindings and Creating Data Controls"









5.2 Creating Task Flows

Task flows allow you to define the navigation between MAF AMX pages. Using your application workspace in JDeveloper (see Section 3.2, "Creating an Application Workspace"), you can start creating the user interface for your MAF AMX application feature by designing task flows. MAF AMX uses navigation cases and rules to define the task flow. These definitions are stored in a file with the default name of ViewController-task-flow.xml (see Section 5.2.3, "What You May Need to Know About the ViewController-task-flow.xml File").

A MAF sample application called Navigation (located in the PublicSamples.zip file within the jdev_install/jdeveloper/jdev/extensions/oracle.maf/Samples directory on your development computer) demonstrates how to use various navigation techniques, such as circular navigation, routers, and so on.

MAF enables you to create MAF AMX application features that have both bounded and unbounded task flows. As described in Section 5.2.12, "What You May Need to Know About Bounded and Unbounded Task Flows," a bounded task flow is also known as a task flow definition and represents the reusable portion of an application. In MAF, bounded task flows have a single entry point and no exit points. They have their own collections of activities and control-flow rules, as well as their own memory scope and managed-bean life span. Other characteristics of bounded task flows include accepting input parameters (see Section 5.2.12.3.1, "Passing Parameters to a Bounded Task Flow") and generating return values (see Section 5.2.12.3.2, "Configuring a Return Value from a Bounded Task Flow").

You use the MAF AMX Task Flow Designer to create bounded task flows for your application feature. Like the overview editor for task flows, this tool includes a diagrammer (see Section 5.2.4, "What You May Need to Know About the MAF Task Flow Diagrammer") in which you build the task flow by dragging and dropping activities and control flows (see Section 5.2.2, "What You May Need to Know About Task Flow Activities and Control Flows") from the Components window. You then define these activities and the transitions between them using the Properties window.

Unless a task flow has already been created, MAF automatically generates a default unbounded task flow (adfc-mobile-config.xml file) when a new MAF AMX page is created.



5.2.1 How to Create a Task Flow

A task flow is composed of the task flow itself and a number of activities with control flow rules between those activities (see Section 5.2.2, "What You May Need to Know About Task Flow Activities and Control Flows"). Typically, the majority of the activities are view activities which represent different pages in the flow. When a method or operation needs to be called (for example, before a page is rendered), you use a method call activity with a control flow case from that activity to the appropriate next activity. When you want to call another task flow, you use a task flow call activity. If the flow requires branching, you use a router activity. At the end of a bounded task flow, you use a return activity which allows the flow to exit and control is sent back to the flow that called this bounded task flow.

You use the navigation diagrammer to declaratively create a bounded task flow for your MAF AMX application feature. When you use the diagrammer, JDeveloper creates the XML metadata needed for navigation to work in your MAF AMX application feature in the ViewController-task-flow.xml file (default).


Before you begin:

To design a task flow, the MAF application must include a View Controller project file (see Chapter 3, "Getting Started with Mobile Application Development").

There are two ways to create a task flow in MAF:

	
You can create a bounded task flow from the maf-feature.xml file. For more information, see Section 4.10.1, "How to Define the Application Content."


	
You can use the New Gallery in JDeveloper. For more information, see "To create a task flow from the New Gallery:"





To create a task flow from the New Gallery:

	
From the top-level menu in JDeveloper, click File, and then select New > From Gallery.


	
In the New Gallery, expand the Client Tier node, select Mobile Application Framework, and then MAF Task Flow (see Figure 5-1). Click OK.


Figure 5-1 Creating New MAF Task Flow
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In the Create MAF Task Flow dialog (see Figure 5-2), specify the file name and location for your new task flow, and then click OK to open the new <Name>-flow.xml file in the navigation diagrammer that Figure 5-3 shows.




	
Note:

Task flows should be created within the HTML root of the View Controller project of your MAF application.












	
Note:

JDeveloper increments the number of the task flow according to the number of bounded task flows that already exist in the same pattern.










Figure 5-2 Create MAF Task Flow Dialog
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Figure 5-3 New Blank Task Flow
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In the Components window, select MAF Task Flow.




	
Tip:

If the Components window is not displayed, choose Window > Components from the main menu. By default, the Components window is displayed in the upper right-hand corner of JDeveloper.










	
From MAF Task Flow > Components, select the component you wish to use and drag it onto the diagram. JDeveloper redraws the diagram with the newly added component, as Figure 5-4 shows.


Figure 5-4 Adding Components to Task Flow
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For information on how to add activities to a task flow, see Section 5.2.5, "How to Add and Use Task Flow Activities."

For information on how to add control flows, see Section 5.2.6, "How to Define Control Flows."




You can also open the Overview tab and use the overview editor to create navigation rules and navigation cases. Press F1 for details on using the overview editor to create navigation.

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

Additionally, you can manually add elements to the task flow file by directly editing the page in the Source editor. To open the file in the Source editor, click the Source tab.




	
Note:

When manually editing the task flow file, keep in mind that all the document file names referring to MAF AMX pages, JavaScript files, and CSS files are case-sensitive.

If special characters (such as an underscore, for example) are used in a file name, you should consult the mobile device specification to verify whether or not the usage of this character is supported.









Once the navigation for your MAF AMX application feature is defined, you can create the pages and add the components that will execute the navigation. For more information about using navigation components on a page, see Section 5.2.6, "How to Define Control Flows."

After you define the task flow for the MAF AMX application feature, you can double-click a view file to access the MAF AMX view. For more information, see Section 5.3, "Creating Views."






5.2.2 What You May Need to Know About Task Flow Activities and Control Flows

A task flow consists of activities and control flow cases that define the transitions between activities.

The MAF Task Flow designer supports activities listed in Table 5-1.


Table 5-1 Task Flow Activities

	Activity	Description
	
View

	
Displays a MAF AMX page. For more information, see Section 5.2.5.1, "Adding View Activities."


	
Method Call

	
Invokes a method (typically a method on a managed bean). You can place a method call activity anywhere in the control flow of a MAF AMX application feature to invoke logic based on control flow rules. For additional information, see Section 5.2.5.3, "Adding Method Call Activities."

You can also specify parameters that you pass into a method call that is included in a task flow. These include standard parameters for a method call action in a MAF AMX task flow. When you use the designer to generate a method, it adds the required arguments and type.

At runtime, you can define parameters for a method call in a task flow and pass parameters into the method call itself for its usage. For more information, see Part IV, "How to Add and Use Task Flow Activities."


	
Router

	
Evaluates an Expression Language (EL) expression and returns an outcome based on the value of the expression. These outcomes can then be used to route control to other activities in the task flow. For more information, see Section 5.2.5.2, "Adding Router Activities."


	
Task Flow Call

	
Calls a bounded task flow from either an unbounded or bounded task flow. While a task flow call activity allows you to call a bounded task flow located within the same MAF AMX application feature, you can also call a bounded task flow from a different MAF AMX application feature or from a Feature Archive file (FAR) that has been added to a library (see Section 4.13, "Working with Feature Archive Files").

The task flow call activity supports task flow input parameters and return values.

For more information, see Section 5.2.5.4, "Adding Task Flow Call Activities."


	
Task Flow Return

	
Identifies the point in an application's control flow where a bounded task flow completes and sends control flow back to the caller. You can use a task flow return only within a bounded task flow. For more information, see Section 5.2.5.5, "Adding Task Flow Return Activities."








The MAF Task Flow designer supports control flows listed in Table 5-2.


Table 5-2 Control Flows

	Control Flow	Description
	
Control Flow Case

	
Identifies how control passes from one activity to the next in the MAF AMX application feature. For more information, see Section 5.2.6.1, "Defining a Control Flow Case."


	
Wildcard Control Flow Rule

	
Represents a control flow case that can originate from any activities whose IDs match a wildcard expression.For more information, see Section 5.2.6.2, "Adding a Wildcard Control Flow Rule."












5.2.3 What You May Need to Know About the ViewController-task-flow.xml File

The ViewController-task-flow.xml file enables you to design the interactions between views (MAF AMX pages) by dragging and dropping MAF AMX task flow components from the Components window onto the diagrammer.

Figure 5-5 shows a sample task flow file called Products-flow.xml. In this file, the control flow is directed from the products page to the productdetails page. To return to the products page from the productdetails page, the built-in __back navigation is used (see Section 5.2.7, "What You May Need to Know About MAF Support for Back Navigation").


Figure 5-5 Task Flow File

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







5.2.4 What You May Need to Know About the MAF Task Flow Diagrammer

As illustrated in Figure 5-5, the task flow diagram and Components window display automatically after you create a task flow using the MAF Task Flow Creation utility. The task flow diagram is a visual editor onto which you can drag and drop activities and task flows from the Components window or from the Applications window. For more information, see Section 5.2.5, "How to Add and Use Task Flow Activities."






5.2.5 How to Add and Use Task Flow Activities

You use the task flow diagrammer to drag and drop activities, views, and control flows.


Before you begin:

You must select MAF Task Flow from the Components window, as Figure 5-6 shows.


To add an activity to a MAF task flow:

	
In the Applications window, double-click a task flow source file (such as ViewController-task-flow.xml) to display the task flow diagram and the Components window, as Figure 5-6 shows. The diagrammer displays the task flow editor. The Components window automatically displays the components available for a MAF task flow.


	
Drag an activity from the Components window onto the diagram. If you drag a view activity onto the diagram and double-click on it, you can invoke the Create MAF AMX Page wizard (see Section 5.2.5.1, "Adding View Activities").





Figure 5-6 The Diagrammer for the Task Flow Editor
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Note:

There is a default activity that is associated with each bounded task flow.











5.2.5.1 Adding View Activities

One of the primary types of task flow activity is the view activity which displays a MAF AMX page.

XML metadata in the source file of the task flow associates a view activity with a physical MAF AMX page. An id attribute identifies the view activity.

You can configure view activities in your task flow to pass control to each other at runtime. For example, to pass control from one view activity (view activity A) to a second view activity (view activity B), you could configure a command component, such as a Button or a Link on the page associated with view activity A. To do so, you set the command component's Action attribute to the control flow case from-outcome that corresponds to the task flow activity that you want to invoke (for example, view activity B). At runtime, the end user initiates the control flow case by invoking the command component. It is possible to navigate from a view activity to another activity using either a constant or dynamic value on the Action attribute of the UI component:

	
A constant value of the component's Action attribute is an action outcome that always triggers the same control flow case. When an end user clicks the component, the activity specified in the control flow case is performed. There are no alternative control flows.


	
A dynamic value of the component's Action attribute is bound to a managed bean or a method. The value returned by the method binding determines the next control flow case to invoke. For example, a method might verify user input on a page and return one value if the input is valid and another value if the input is invalid. Each of these different action values trigger different navigation cases, causing the application to navigate to one of two possible target pages.




For more information, see Section 5.2.9, "How to Specify Action Outcomes Using UI Components."

You can also write an EL expression that must evaluate to true before control passes to the target view activity. You write the EL expression as a value for the <if> child element of the control flow case in the task flow.

Example 5-1 and Example 5-2 demonstrate what happens when you pass control between View activities:

Example 5-1 shows a control flow case defined in the XML source file for a bounded or unbounded task flow.


Example 5-1 Control Flow Case Defined in XML Source File


<control-flow-rule>
   <from-activity-id>Start</from-activity-id>
      <control-flow-case>
         <from-outcome>toOffices</from-outcome>
         <to-activity-id>WesternOffices</to-activity-id>
      </control-flow-case>
</control-flow-rule>




As Example 5-2 shows, a Button on a MAF AMX page associated with the Start view activity specifies toOffices as the action attribute. When the end user clicks the button, control flow passes to the WesternOffices activity specified as the to-activity-id in the control flow metadata.


Example 5-2 Static Navigation Button Defined in a View Activity


<amx:commandButton text="Go" id="b1" action="toOffices">




For more information, see the following:

	
Section 5.2.5.1, "Adding View Activities"


	
Section 5.3.1.2, "Creating MAF AMX Pages"




As previously stated, the view activity is associated in metadata with an actual MAF AMX page which it displays when added to a task flow. You add a view activity by dragging and dropping it from the Components window. You can create an actual MAF AMX page by double-clicking the View activity in the Diagram window and then define characteristics for the page through the displayed dialog (see Figure 5-29, "Create MAF AMX Page Dialog"). You can also create a View activity by dragging and dropping a MAF AMX file in the Applications window onto the Overview editor's Diagram tab.

If you are creating a bounded task flow, you may want to designate a specific activity as the default activity (see Section 5.2.12, "What You May Need to Know About Bounded and Unbounded Task Flows"). This allows the specific activity to execute first whenever the bounded task flow runs. By default, JDeveloper makes the first activity you add to the task flow the default. To change to a different activity, right-click the appropriate activity in the Diagram window and choose Mark Activity > Default Activity (see Figure 5-7).


Figure 5-7 Defining Default Activity
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5.2.5.2 Adding Router Activities

Use a router activity to route control to activities based on the runtime evaluation of EL expressions.

Each control flow corresponds to a different router case. Each router case uses the following elements to choose the activity to which control is next routed:

	
expression: an EL expression that evaluates to true or false at runtime.

The router activity returns the outcome that corresponds to the EL expression that returns true.


	
outcome: a value returned by the router activity if the EL expression evaluates to true.

If the router case outcome matches a from-outcome on a control flow case, control passes to the activity that the control flow case points to. If none of the cases for the router activity evaluate to true, or if no router activity cases are specified, the outcome specified in the router Default Outcome field (if any) is used.




Consider using a router activity if your routing condition can be expressed in an EL expression: the router activity allows you to show more information about the condition on the task flow.

When you drag a Router activity onto the diagram, you can use the Properties window to create an expression whose evaluation determines which control flow rule to follow. Using the Properties window, you configure the Activity ID and Default Outcome properties of the router activity and add router cases to the router activity.

When defining the Activity ID attribute, write a value that identifies the router activity in the task flow's source file.

When defining the Default Outcome attribute, specify an activity that the router activity passes control to if no control flow cases evaluate to true or if no control flow case is specified.

For each router case that you add, specify values by clicking Add ( + ) in the Cases section that Figure 5-48 shows.


Figure 5-8 Configuring Router Activity
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Expression: An EL expression that evaluates to true or false at runtime.

For example, to reference the value in an input text field of a view activity, write an EL expression similar to the following:


#{pageFlowScope.value=='view2'}


If this EL expression returns true, the router activity invokes the outcome that you specify in the Outcome field.


	
Outcome: The outcome the router activity invokes if the EL expression specified by Expression returns true.

Create a control flow case or a wildcard control flow rule for each outcome in the diagram of your task flow. For example, for each outcome in a control flow case, ensure that there is a corresponding from-outcome.




When you configure the control flow using a router activity, JDeveloper writes values to the source file of the task flow based on the values that you specify for the properties of the router activity.






5.2.5.3 Adding Method Call Activities

When you drag a Method Call activity onto the diagram, you can use the Properties window to configure the method to call.

Use a method call activity to call a custom or built-in method that invokes the MAF AMX application feature logic from anywhere within the application feature's control flow. You can specify methods to perform tasks such as initialization before displaying a page, cleanup after exiting a page, exception handling, and so on.

You can set an outcome for the method that specifies a control flow case to pass control to after the method finishes. You can specify the outcome as one of the following:

	
fixed-outcome: upon successful completion, the method always returns this single outcome, for example, success. If the method does not complete successfully, an outcome is not returned. If the method type is void, you must specify a fixed-outcome and cannot specify to-string.

You define this outcome by setting the Fixed Outcome field in the Properties window (see Figure 5-9).


	
to-string: if specified as true, the outcome is based on calling the toString method on the Java object returned by the method. For example, if the toString method returns editBasicInfo, navigation goes to a control flow case named editBasicInfo.

You define this outcome by setting the toString() field in the Properties window (see Figure 5-9).




You can associate the method call activity with an existing method by dropping a data control operation from the Data Controls window directly onto the method call activity in the task flow diagram. You can also drag methods and operations directly to the task flow diagram: a new method call activity is created automatically when you do so. You can specify an EL expression and other options for the method.

You configure the method call by modifying its activity identifier in the Activity ID field if you want to change the default value. If you enter a new value, the new value appears under the method call activity in the diagram.

In the Method field, enter an EL expression that identifies the method to call. Note that the bindings variable in the EL expression references a binding from the current binding container. In order to specify the bindings variable, you must specify a binding container definition or page definition. For more information, see Section 5.3.2.4.5, "What You May Need to Know About Generated Drag and Drop Artifacts."


Figure 5-9 Configuring Method Call Activity
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You can also use the Expression Builder to build the EL expression for the method:

	
Choose Method Expression Builder from the Property Editor for the Method field.


	
In the Expression Builder dialog, navigate to the method that you want to invoke and select it.

If the method call activity is to invoke a managed bean method, double-click the method call activity in the diagram. This invokes a dialog where you can specify the managed bean method you want to invoke.




You can specify parameters and return values for a method by using the Parameters section of the Properties window (see Figure 5-9). If parameters have not already been created by associating the method call activity to an existing method, add the parameters by clicking Add ( + ) and setting the following:

	
Class: enter the parameter class. For example, java.lang.Double.


	
Value: enter an EL expression that retrieves the value of the parameter. For example:


#{pageFlowScope.shoppingCart.totalPurchasePrice}


	
Return Value: enter an EL expression that identifies where to store the method return value. For example:


#{pageFlowScope.Return}









5.2.5.4 Adding Task Flow Call Activities

You can use a task flow call activity to call a bounded task flow from either the unbounded task flow (see Section 5.2.12.1, "Unbounded Task Flows") or a bounded task flow (see Section 5.2.12.2, "Bounded Task Flows"). This activity allows you to call a bounded task flow located within the same or a different MAF AMX application feature.

The called bounded task flow executes its default activity first. There is no limit to the number of bounded task flows that can be called. For example, a called bounded task flow can call another bounded task flow, which can call another, and so on resulting in the creation of chained task flows where each task flow is a link in a chain of tasks.

To pass parameters into a bounded task flow, you must specify input parameter values on the task flow call activity. These values must correspond to the input parameter definitions on the called bounded task flow. For more information, see Section 5.2.5.4.2, "Specifying Input Parameters on a Task Flow Call Activity."




	
Note:

The value on the task flow call activity input parameter specifies the location within the calling task flow from which the value is to be retrieved.

The value on the input parameter definition for the called task flow specifies where the value is to be stored within the called bounded task flow once it is passed.












	
Note:

When a bounded task flow is associated with a task flow call activity, input parameters are automatically inserted on the task flow call activity based on the input parameter definitions set on the bounded task flow. Therefore, you only need to assign values to the task flow call activity input parameters.









By default, all objects are passed by reference. Primitive types (for example, int, long, or boolean) are always passed by value.

The technique for passing return values out of the bounded task flow to the caller is similar to the way that input parameters are passed. For more information, see Section 5.2.12.3.2, "Configuring a Return Value from a Bounded Task Flow."

To use a task flow call activity:

	
Call a bounded task flow using a task flow call activity (see Section 5.2.5.4.1, "Calling a Bounded Task Flow Using a Task Flow Call Activity")


	
Specify input parameters on a task flow call activity if you want to pass parameters into the bounded task flow (see Section 5.2.5.4.2, "Specifying Input Parameters on a Task Flow Call Activity").






5.2.5.4.1 Calling a Bounded Task Flow Using a Task Flow Call Activity

Add a task flow call activity to the calling bounded or unbounded task flow to call a bounded task flow.


To call a bounded task flow:

	
Open a bounded task flow file in the Diagram view.


	
From the Components window, select Components > Activities.


	
Drag and drop a Task Flow Call activity onto the diagram.


	
Choose one of the following options to identify the called task flow:

	
Double-click the newly-dropped task flow call activity to open the Create MAF Task Flow dialog (see Figure 5-2, "Create MAF Task Flow Dialog") where you define settings for a new bounded task flow.


	
Drag an existing bounded task flow from the Applications window and drop it on the task flow call activity.


	
If you know the name of the bounded task flow that you want to invoke, perform the following steps:

	
In the Diagram view, select the Task Flow Call activity.


	
In the Properties window, expand the General section, and select Static from the Task Flow Reference list.


	
In the Document field, enter the name of the source file for the bounded task flow to call.


	
In the ID field, enter the bounded task flow ID contained in the XML source file for the called bounded task flow (see Figure 5-10).





Figure 5-10 Task Flow Call Activity That Invokes a Bounded Task Flow
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If you do not know the name of the bounded task flow to invoke and it is dependent on an end user selection at runtime, perform the following steps:

	
In the Diagram view, select the Task Flow Call activity.


	
In the Properties window, expand the General section, and select Dynamic from the Task Flow Reference list.


	
Use the Expression Builder to set the value of the Dynamic Task Flow Reference property field: write an EL expression that identifies the ID of the bounded task flow to invoke at runtime.















5.2.5.4.2 Specifying Input Parameters on a Task Flow Call Activity

The suggested method for mapping parameters between a task flow call activity and its called bounded task flow is to first specify input parameter definitions for the called bounded task flow. Then you can drag the bounded task flow from the Applications window and drop it on the task flow call activity. The task flow call activity input parameters are created automatically based on the bounded task flow's input parameter definition. For more information, see Section 5.2.12.3.1, "Passing Parameters to a Bounded Task Flow."

You can, of course, first specify input parameters on the task flow call activity. Even if you have defined them first, they will automatically be replaced based on the input parameter definitions of the called bounded task flow, once it is associated with the task flow call activity.

If you have not yet created the called bounded task flow, you may still find it useful to specify input parameters on the task flow call activity. Doing so at this point allows you to identify any input parameters you expect the task flow call activity to eventually map when calling a bounded task flow.


To specify input parameters:

	
Open a task flow file in the Diagram view and select a Task Flow Call activity.


	
In the Properties window, expand the Parameters section, and click Add ( + ) to specify a new input parameter in the Input Parameters list as follows:

	
Name: enter a name to identify the input parameter.


	
Value: enter an EL expression that identifies the parameter value. The EL expression identifies the location within the calling task flow from which the parameter value is to be retrieved. For example, enter an EL expression similar to the following:


#{pageFlowScope.callingTaskflowParm}


By default, all objects are passed by reference. Primitive types (for example, int, long, or boolean) are always passed by value.





	
After you have specified an input parameter, you can specify a corresponding input parameter definition for the called bounded task flow. For more information, see Section 5.2.12.3.1, "Passing Parameters to a Bounded Task Flow."











5.2.5.5 Adding Task Flow Return Activities

A task flow return activity identifies the point in a MAF AMX application feature's control flow where a bounded task flow completes and sends control flow back to the caller. You can use a task flow return activity only within a bounded task flow.

A gray circle around a task flow return activity icon indicates that the activity is an exit point for a bounded task flow. A bounded task flow can have zero or more task flow return activities.

Each task flow return activity specifies an outcome that it returns to the calling task flow.

The outcome returned to an invoking task flow depends on the end user action. You can configure control flow cases in the invoking task flow to determine the next action by the invoking task flow. Set the From Outcome property of a control flow case to the value returned by the task flow return activity's outcome to invoke an action based on that outcome. This determines control flow upon return from the called task flow.


To add a task flow return activity:

	
Open a bounded task flow file in the Diagram view.


	
From the Components window, select Components > Activities.


	
Drag and drop a Task Flow Return activity onto the diagram.


	
In the Properties window (see Figure 5-11), expand the General section and enter an outcome in the Name field.

The task flow return activity returns this outcome to the calling task flow when the current bounded task flow exits. You can specify only one outcome per task flow return activity. The calling task flow should define control flow rules to handle control flow upon return. For more information, see Section 5.2.6, "How to Define Control Flows."


	
Expand the Behavior section and choose one of the options in the Reentry list.

If you specify reentry-not-allowed on a bounded task flow, an end user can still click the back button on the mobile device and return to a page within the bounded task flow. However, if the end user does anything on the page such as activating a button, an exception (for example, InvalidTaskFlowReentry) is thrown indicating the bounded task flow was reentered improperly.


	
From the End Transaction dropdown list, choose one of the following options:

	
commit: select to commit the existing transaction to the database.


	
rollback: select to roll back the transaction to what it was on entry of the called task flow. This has the same effect as canceling the transaction, since it rolls back a new transaction to its initial state when it was started on entry of the bounded task flow.

If you do not specify commit or rollback, the transaction is left open to be closed by the calling bounded task flow.








Figure 5-11 Configuring Task Flow Return Activity
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5.2.5.6 Using Task Flow Activities with Page Definition Files

Page definition files define the binding objects that populate data at runtime. They are typically used in a MAF AMX application feature to bind page UI components to data controls. The following task flow activities can also use page definition files to bind to data controls:

	
Method call: You can drag and drop a data control operation from the Data Controls window onto a task flow to create a method call activity or onto an existing method call activity. In both cases, the method call activity binds to the data control operation.


	
Router: associating a page definition file with a router activity creates a binding container. At runtime, this binding container makes sure that the router activity references the correct binding values when it evaluates the router activity cases' EL expressions. Each router activity case specifies an outcome to return if its EL expression evaluates to true. For this reason, only add data control operations to the page definition file that evaluate to true or false.


	
Task flow call: associating a page definition file with a task flow call activity creates a binding container. At runtime, the binding container is in context when the task flow call activity passes input parameters. The binding container makes sure that the task flow call activity references the correct values if it references binding values when passing input parameters from a calling task flow to a called task flow.


	
View: you cannot directly associate a view activity with a page definition file. Instead, you associate the page that the view activity references.




If you right-click any of the preceding task flow activities, except view activity, in the Diagram window for a task flow, JDeveloper displays an option on the context menu that enables you to create a page definition file if one does not yet exist. If a page definition file does exist, JDeveloper displays a context menu option for all task flow activities to go to the page definition file (see Section 5.3.1.5, "Accessing the Page Definition File"). JDeveloper also displays the Edit Binding context menu option when you right-click a method call activity that is associated with a page definition file.

A task flow activity that is associated with a page definition file displays an icon in the lower-right section of the task flow activity icon.


To associate a page definition file with a task flow activity:

	
In the Diagram view, right-click the task flow activity for which you want to create a page definition file and select Create Page Definition from the context menu.


	
In the resulting page definition file, add the bindings that you want your task flow activity to reference at runtime.




For more information about page definition files, see Section 5.3.2.4.5, "What You May Need to Know About Generated Drag and Drop Artifacts."

When the preceding steps are completed, JDeveloper generates a page definition file for the task flow activity at design time. The file name of the page definition file comprises the originating task flow and either the name of the task flow activity or the data control operation to invoke. JDeveloper also generates an EL expression from the task flow activity to the binding in the created page definition file. At runtime, a binding container ensures that a task flow activity's EL expressions reference the correct value.








5.2.6 How to Define Control Flows

You use the following task flow components to define the control flow in your MAF AMX application feature:

	
Control Flow Case (see Section 5.2.6.1, "Defining a Control Flow Case")


	
Wildcard Control Flow Rule (see Section 5.2.6.2, "Adding a Wildcard Control Flow Rule")






5.2.6.1 Defining a Control Flow Case

You can create navigation using the Control Flow Case component, which identifies how control passes from one activity to the next. To create a control flow, select Control Flow Case from the Components window. Next, connect the Control Flow Case to the source activity, and then to the destination activity. JDeveloper creates the following after you connect a source and target activity:

	
control-flow-rule: Identifies the source activity using a from-activity-id.


	
control-flow-case: Identifies the destination activity using a to-activity-id.





To define a control flow case directly in the MAF task flow diagram:

	
Open the task flow source file in the Diagram view.


	
Select Control Flow Case from the Components window.


	
On the diagram, click a source activity and then a destination activity. JDeveloper adds the control flow case to the diagram. Each line that JDeveloper adds between an activity represents a control flow case. The from-outcome contains a value that can be matched against values specified in the action attribute of the MAF AMX UI components.


	
To change the from-outcome, select the text next to the control flow in the diagram. By default, this is a wildcard character.


	
To change the from-activity-id (the identifier of the source activity), or the to-activity-id (the identifier for the destination activity), drag either end of the arrow in the diagram to a new activity.









5.2.6.2 Adding a Wildcard Control Flow Rule

MAF task flows support the wildcard control flow rule, which represents a control flow from-activity-id that contains a trailing wildcard (foo*) or a single wildcard character. You can add a wildcard control flow rule to an unbounded or bounded task flow by dragging and dropping it from the Components window. To configure your wildcard control flow rule, use the Properties window.


To add a wildcard control flow rule:

	
Open the task flow source file in the Diagram view.


	
Select Wildcard Control Flow Rule in the Components window and drop it onto the diagram.


	
Select Control Flow Case in the Components window.


	
In the task flow diagram, drag the control flow case from the wildcard control flow rule to the target activity, which can be any activity type.


	
By default, the label below the wildcard control flow rule is *. This is the value for the From Activity ID element. To change this value, select the wildcard control flow rule in the diagram. In the Properties window for the wildcard control flow rule, enter a new value in the From Activity ID field. A useful convention is to cast the wildcard control flow rule in a form that describes its purpose. For example, enter project*. The wildcard must be a trailing character in the new label.




	
Tip:

You can also change the From Activity ID value in the Overview editor for the task flow diagram.










	
Optionally, in the Properties window expand the Behavior section and write an EL expression in the If field that must evaluate to true before control can pass to the activity identified by To Activity ID.









5.2.6.3 What You May Need to Know About Control Flow Rule Metadata

Example 5-3 shows the general syntax of a control flow rule element in the task flow source file.


Example 5-3 Control Flow Rule Definition


<control-flow-rule>
   <from-activity-id>from-view-activity</from-activity-id>
   <control-flow-case>
      <from-action>actionmethod</from-action>
      <from-outcome>outcome</from-outcome>
      <to-activity-id>destinationActivity</to-activity-id>
      <if>#{myBean.someCondition}</if>
   </control-flow-case>
   <control-flow-case>
   ...
   </control_flow-case>
</control-flow-rule>




Control flow rules can consist of the following metadata:

	
control-flow-rule: a mandatory wrapper element for control flow case elements.


	
from-activity-id: the identifier of the activity where the control flow rule originates (for example, source).

A trailing wildcard ( * ) character in from-activity-id is supported. The rule applies to all activities that match the wildcard pattern. For example, login* matches any logical activity ID name beginning with the literal login. If you specify a single wildcard character in the metadata (not a trailing wildcard), the control flow automatically converts to a wildcard control flow rule activity in the diagram. For more information, see Section 5.2.6.2, "Adding a Wildcard Control Flow Rule."


	
control-flow-case: a mandatory wrapper element for each case in the control flow rule. Each case defines a different control flow for the same source activity. A control flow rule must have at least one control flow case.


	
from-action: an optional element that limits the application of the rule to outcomes from the specified action method. The action method is specified as an EL binding expression, such as, for example, #{backing_bean.cancelButton_action}.

In Example 5-3, control passes to destinationActivity only if outcome is returned from actionmethod.

The value in from-action applies only to a control flow originating from a view activity, not from any other activity types. Wildcards are not supported in from-action.


	
from-outcome: identifies a control flow case that will be followed based on a specific originating activity outcome. All possible originating activity outcomes should be accommodated with control flow cases.

If you leave both the from-action and the from-outcome elements empty, the case applies to all outcomes not identified in any other control flow cases defined for the activity, thus creating a default case for the activity. Wildcards are not supported in from-outcome.


	
to-activity-id: a mandatory element that contains the complete identifier of the activity to which the navigation is routed if the control flow case is performed. Each control flow case can specify a different to-activity-id.


	
if: an optional element that accepts an EL expression as a value. If the EL expression evaluates to true at runtime, control flow passes to the activity identified by the to-activity-id element.









5.2.6.4 What You May Need to Know About Control Flow Rule Evaluation

At runtime, task flows evaluate control flow rules from the most specific to the least specific match to determine the next transition between activities. Evaluation is based on the following priority:

	
from-activity-id, from-action, from-outcome: first, searches for a match in all three elements is performed.


	
from-activity-id, from-outcome: the search is performed in these elements if no match in all three elements is found.


	
from-activity-id: if search in the preceding combinations did not result in a match, search is performed in this element only.











5.2.7 What You May Need to Know About MAF Support for Back Navigation

In the task flow example that Figure 5-12 shows, it is possible to take two separate paths to reach viewD based on the action outcome value (see Section 5.2.9, "How to Specify Action Outcomes Using UI Components"): either from viewA to viewB to viewD, or from viewA to viewC to viewD.


Figure 5-12 Task Flow with Back Navigation

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



While you could theoretically keep track of which navigation paths had been followed and then directly implement the __back navigation flow, it would be tedious and error-prone, especially considering the fact that due to the limited screen space on mobile devices transitions out of the navigation sequences occur very frequently. MAF provides support for a built-in __back navigation that enables moving back through optional paths across a task flow: by applying its "knowledge" of the path taken, MAF performs the navigation back through the same path. For example, if the initial navigation occurred from viewA to viewC to viewD, on exercising the __back option on ViewD MAF would automatically take the end user back to ViewA through ViewC rather than through ViewB.

For additional information, see the following:

	
Section 5.2.3, "What You May Need to Know About the ViewController-task-flow.xml File"


	
Section 5.2.10, "How to Create and Reference Managed Beans"


	
Section 6.3.5.7, "Enabling the Back Button Navigation"









5.2.8 How to Enable Page Navigation by Dragging

You can enable navigation from one MAF AMX page to another through the use of the Navigation Drag Behavior operation. For more information, see Section 6.3.26, "How to Enable Drag Navigation."






5.2.9 How to Specify Action Outcomes Using UI Components

Using the Properties window, you can specify an action outcome by setting the action attribute of one of the following UI components to the corresponding control flow case from-outcome leading to the next task flow activity:

	
Command Button (see Section 6.3.5, "How to Use Buttons")


	
Command Link (see Section 6.3.6, "How to Use Links")


	
List Item




You use the UI component's Action field (see Figure 5-13) to make a selection from a list of possible action outcomes defined in one or more task flow for a specific MAF AMX page.


Figure 5-13 Setting Actions

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



A Back action (__back) is automatically added to every list to enable navigation to the previously visited page.




	
Note:

A MAF AMX page can be referenced in both bounded and unbounded task flows, in which case actions outcomes from both task flows are included in the Action selection list.














5.2.10 How to Create and Reference Managed Beans

You can create and use managed beans in your MAF application to store additional data or execute custom code. You can use JDeveloper's usual editing mechanism to reference managed beans and create references to them for applicable fields. For more information, see Section 7.4, "Creating and Using Managed Beans."

Figure 5-14 shows the Edit option for an action property in the Properties window. You click this option to invoke the Edit Property dialog that Figure 5-15 shows.


Figure 5-14 Edit Dialog

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




Figure 5-15 Edit Property Dialog for Action

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



Table 5-7 lists MAF AMX attributes for which the Edit option in the Properties window is available.


Table 5-3 Editable Attributes

	Property	Element
	
action

	
amx:commandButton


	
action

	
amx:commandLink


	
action

	
amx:listItem


	
action

	
amx:navigationDragBehavior


	
action

	
dvtm:chartDataItem


	
action

	
dvtm:ieDataItem


	
action

	
dvtm:timelineItem


	
action

	
dvtm:area


	
action

	
dvtm:marker


	
actionListener

	
amx:listItem


	
actionListener

	
amx:commandButton


	
actionListener

	
amx:commandLink


	
binding

	
amx:actionListener


	
mapBoundsChangeListener

	
dvtm:geographicMap


	
mapInputListener

	
dvtm:geographicMap


	
moveListener

	
amx:listView


	
rangeChangeListener

	
amx:listView


	
selectionListener

	
amx:listView


	
selectionListener

	
amx:filmStrip


	
selectionListener

	
dvtm:areaDataLayer


	
selectionListener

	
dvtm:pointDataLayer


	
selectionListener

	
dvtm:treemap


	
selectionListener

	
dvtm:sunburst


	
selectionListener

	
dvtm:timelineSeries


	
selectionListener

	
dvtm:nBox


	
selectionListener

	
dvtm:areaChart


	
selectionListener

	
dvtm:barChart


	
selectionListener

	
dvtm:bubbleChart


	
selectionListener

	
dvtm:comboChart


	
selectionListener

	
dvtm:lineChart


	
selectionListener

	
dvtm:funnelChart


	
selectionListener

	
dvtm:pieChart


	
selectionListener

	
dvtm:scatterChart


	
valueChangeListener

	
amx:inputDate


	
valueChangeListener

	
amx:inputNumberSlider


	
valueChangeListener

	
amx:inputText


	
valueChangeListener

	
amx:selectBooleanCheckbox


	
valueChangeListener

	
amx:selectBooleanSwitch


	
valueChangeListener

	
amx:selectManyCheckbox


	
valueChangeListener

	
amx:selectManyChoice


	
valueChangeListener

	
amx:selectOneButton


	
valueChangeListener

	
amx:selectOneChoice


	
valueChangeListener

	
amx:selectOneRadio


	
valueChangeListener

	
dvtm:statusMeterGauge


	
valueChangeListener

	
dvtm:dialGauge


	
valueChangeListener

	
dvtm:ratingGauge


	
viewportChangeListener

	
dvtm:areaChart


	
viewportChangeListener

	
dvtm:barChart


	
viewportChangeListener

	
dvtm:comboChart


	
viewportChangeListener

	
dvtm:lineChart








Clicking Edit for all other properties invokes a similar dialog, but without the Action Outcome option, as Figure 5-16 shows.


Figure 5-16 Edit Property Dialog for Action Listener

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



The preceding dialogs demonstrate that you can either create a managed bean, or select an available action outcome for the action property.

The Action Outcome list shown in Figure 5-15 contains the action outcomes from all task flows to which a specific MAF AMX page belongs. In addition, this list contains a __back navigation outcome to go back to the previously visited page (see Section 5.2.9, "How to Specify Action Outcomes Using UI Components" for more information). If a page is not part of any task flow, the only available outcome in the Action Outcome list is __back. When you select one of the available action outcomes and click OK, the action property value is updated with the appropriate EL expression, such as the following for a commandButton:


<amx:commandButton action="goHome"/>


The Method Binding option (see Figure 5-15) allows you to either create a new managed bean class or select an existing one.


To create a new managed bean class:

	
Click New next to the Managed Bean field to open the Create Managed Bean dialog that Figure 5-17 shows.


Figure 5-17 Create Managed Bean Dialog

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



MAF supports the following scopes:

	
application


	
view


	
pageFlow




When you declare a managed bean to a MAF application or the MAF AMX application feature, the managed bean is instantiated and identified in the proper scope, and the bean's properties are resolved and its methods are called through EL. For more information, see Section 7.3, "Creating EL Expressions."


	
Provide the managed bean and class names (see Figure 5-18), and then click OK.


Figure 5-18 Setting Managed Bean Name and Class

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



Example 5-4 shows the newly created managed bean class. The task flow that this MAF AMX page is part of is updated to reference the bean.


Example 5-4 New Managed Bean Class


<managed-bean id="__3">
   <managed-bean-name>MyBean</managed-bean-name>
   <managed-bean-class>mobile.MyBean</managed-bean-class>
   <managed-bean-scope>application</managed-bean-scope>
</managed-bean>







	
Note:

If a given MAF AMX page is part of bounded as well as unbounded task flows, both of these task flows are updated with the managed bean entry.










	
Click New next to the Method field (see Figure 5-15 and Figure 5-16) to open the Create Method dialog that Figure 5-19 shows.


Figure 5-19 Create Method Dialog

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



Use this dialog to provide the managed bean method name (see Figure 5-20).


Figure 5-20 Naming Managed Bean Method

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



Upon completion, the selected property value is updated with the appropriate EL expression, such as the following for a commandButton:


<amx:commandButton action="#{MyBean.getMeHome}"/>


The managed bean class is also updated to contain the newly created method, as Example 5-5 shows.


Example 5-5 New Method in Managed Bean Class


package mobile;

public class MyBean {
   public MyBean() {
   }

   public String getMeHome() {
      // Add event code here...
      return null;
   }
}







To select an existing managed bean:

	
Make a selection from the Managed Bean list that Figure 5-21 shows.


Figure 5-21 Selecting Managed Bean

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



Similar to the action outcomes, the Managed Bean list is populated with managed beans from all task flows that this MAF AMX page is part of.




	
Note:

If the MAF AMX page is not part of any task flow, you can still create a managed bean.












For more information, see the following:

	
Section 7.3.5.2, "About the Managed Beans Category"


	
APIDemo, a MAF sample application located in the PublicSamples.zip file within the jdev_install/jdeveloper/jdev/extensions/oracle.maf/Samples directory on your development computer.









5.2.11 How to Specify the Page Transition Style

By defining the page transition style on the task flow, you can specify how MAF AMX pages transition from one view to another. The behavior of your MAF AMX page at transition can be as follows:

	
fading in


	
sliding in from left


	
sliding in from right


	
sliding up from bottom


	
sliding down from top


	
sliding in from start


	
sliding in from end


	
flipping up from bottom


	
flipping down from top


	
flipping from left


	
flipping from right


	
flipping from start


	
flipping from end


	
none




Sliding in from start and end, as well as flipping from start and end are used on the iOS platform to accommodate the right-to-left text direction. It is generally recommended to use the start and end transition style as opposed to left and right.




	
Note:

You cannot enable flipping on the Android platform.









You set the transition style by modifying the transition attribute of the control-flow-case (Control Flow Case component), as Example 5-6 shows.


Example 5-6 Setting Transition Style


<control-flow-rule id="__1">
   <from-activity-id>products</from-activity-id>
   <control-flow-case id="__2">
      <from-outcome>details</from-outcome>
      <to-activity-id>productdetails</to-activity-id>
      <transition>fade</transition>
   </control-flow-case>
</control-flow-rule>




In the Properties window, the transition attribute is located under Behavior, as Figure 5-22 shows. The default transition style is slideLeft.


Figure 5-22 Setting Transition Style in Properties Window

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






	
Tip:

When defining the task flow, you should specify the control-flow-case's transition value such that it is logical. For example, if the transition occurs from left to right with the purpose of navigating back, then the transition should return to the previous page by sliding right.














5.2.12 What You May Need to Know About Bounded and Unbounded Task Flows

Task flows provide a modular approach for defining control flow in a MAF AMX application feature. Instead of representing an application feature as a single large page flow, you can divide it into a collection of reusable task flows. Each task flow contains a portion of the application feature's navigational graph. The nodes in the task flows represent activities. An activity node represents a simple logical operation such as displaying a page, executing application logic, or calling another task flow. The transitions between the activities are called control flow cases.

There are two types of task flows in MAF AMX:

	
Unbounded Task Flows: a set of activities, control flow rules, and managed beans that interact to allow the end user to complete a task. The unbounded task flow consists of all activities and control flows in a MAF AMX application feature that are not included within a bounded task flow.


	
Bounded Task Flows: a specialized form of task flow that, in contrast to the unbounded task flow, has a single entry point and no exit points. It contains its own collections of activities and control-flow rules, as well as their own memory scope and managed-bean life span.




For a description of the activity types that you can add to unbounded or bounded task flows, see Section 5.2.2, "What You May Need to Know About Task Flow Activities and Control Flows."

A typical MAF AMX application feature contains a combination of one unbounded task flow created at the time when the application feature is created and one or more bounded task flows. At runtime, the MAF application can call bounded task flows from activities that you added to the unbounded task flow.



5.2.12.1 Unbounded Task Flows

A MAF AMX application feature always contains one unbounded task flow, which provides one or more entry points to that application feature. An entry point is represented by a view activity. By default, the source file for the unbounded task flow is the adfc-mobile-config.xml file.

Figure 5-23 displays the diagram for an unbounded task flow from a MAF AMX application feature. This task flow contains a number of view activities that are all entry points to the application feature.


Figure 5-23 Unbounded Task Flow Diagram

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



Consider using an unbounded task flow if the following applies:

	
There is no need for the task flow to be called by another task flow.


	
The MAF AMX application feature has multiple points of entry.


	
There is no need for a specifically designated activity to run first in the task flow (default activity).




An unbounded task flow can call a bounded task flow, but cannot be called by another task flow.






5.2.12.2 Bounded Task Flows

By default, the IDE proposes a file name for the source file of a bounded task flow (see Section 5.2.1, "How to Create a Task Flow"). You can modify this file name to reflect the purpose of the task to be performed.

A bounded task flow can call another bounded task flow, which can call another, and so on. There is no limit to the depth of the calls.

Figure 5-24 displays the diagram for a bounded task flow from a MAF AMX application feature.


Figure 5-24 Bounded Task Flow Diagram

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



The following are reasons for creating a bounded task flow:

	
The bounded task flow always specifies a default activity, which is a single point of entry that must execute immediately upon entry of the bounded task flow.


	
It is reusable within the same or other MAF AMX application features.


	
Any managed beans you use within a bounded task flow can be specified in a page flow scope, making them isolated from the rest of the MAF AMX application feature. These managed beans (with page flow scope) are automatically released when the task flow completes.




The following is a summary of the main characteristics of a bounded task flow:

	
Well-defined boundary: a bounded task flow consists of its own set of private control flow rules, activities, and managed beans. A caller requires no internal knowledge of page names, method calls, child bounded task flows, managed beans, and control flow rules within the bounded task flow boundary. Data controls can be shared between task flows.


	
Single point of entry: a bounded task flow has a single point of entry—a default activity that executes before all other activities in the task flow.


	
Page flow memory scope: you can specify page flow scope as the memory scope for passing data between activities within the bounded task flow. Page flow scope defines a unique storage area for each instance of a bounded task flow. Its lifespan is the bounded task flow, which is longer than request scope and shorter than session scope.


	
Addressable: you can access a bounded task flow by specifying its unique identifier within the XML source file for the bounded task flow and the file name of the XML source file.


	
Reusable: you can identify an entire group of activities as a single entity, a bounded task flow, and reuse the bounded task flow in another MAF AMX application feature within a MAF application.

You can also reuse an existing bounded task flow by calling it.

In addition, you can use task flow templates to capture common behaviors for reuse across different bounded task flows.


	
Parameters and return values: a caller can pass input parameters to a bounded task flow and accept return values from it (see Section 5.2.12.3.1, "Passing Parameters to a Bounded Task Flow" and Section 5.2.12.3.2, "Configuring a Return Value from a Bounded Task Flow").

In addition, you can share data controls between bounded task flows.


	
On-demand loading of metadata: bounded task flow metadata is loaded on demand when entering a bounded task flow.









5.2.12.3 Using Parameters in Task Flows

A task flow´s ability to accept input parameters and return parameter values allows you to manipulate data in task flows and share data between task flows. Using these abilities, you can optimize the reuse of task flows in your MAF AMX application feature.

Figure 5-25 shows a task flow that specifies an input parameter definition to hold information about a user in a pageFlow scope.


Figure 5-25 Input Parameters in Task Flow

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



You can specify parameter values using standard EL expressions if you call a bounded task flow using a task flow call activity. For example, you can specify parameters using the following syntax for EL expressions:

	

#{bindings.bindingId.inputValue}


	

#{CustomerBean.zipCode}




Appending inputValue to the EL expression ensures that you assign to the parameter the value of the binding rather than the actual binding object.



5.2.12.3.1 Passing Parameters to a Bounded Task Flow

A called bounded task flow can accept input parameters from the task flow that calls it or from a task flow binding.

To pass an input parameter to a bounded task flow, you specify one or more of the following:

	
Input parameters on the task flow call activity in the calling task flow: input parameters specify where the calling task flow stores parameter values.


	
Input parameter definitions on the called bounded task flow: input parameter definitions specify where the called bounded task flow can retrieve parameter values at runtime.




Specify the same name for the input parameter that you define on the task flow call activity in the calling task flow and the input parameter definition on the called bounded task flow. Do this so you can map input parameter values to the called bounded task flow.

If you do not specify an EL expression to reference the value of the input parameter, the EL expression for value defaults to the following at runtime:


#{pageFlowScope.parmName}


where parmName is the value you entered for the input parameter name.

In an input parameter definition for a called bounded task flow, you can specify an input parameter as required. If the input parameter does not receive a value at runtime or design time, the task flow raises a warning in a log file of the MAF application that contains the task flow. An input parameter that you do not specify as required can be ignored during task flow call activity creation.

Task flow call activity input parameters can be passed by reference or passed by value when calling a task flow using a task flow call activity (see Section 5.2.5.4.2, "Specifying Input Parameters on a Task Flow Call Activity"). By default, primitive types (for example, int, long, or boolean) are passed by value (pass-by-value).

A called task flow can return values to the task flow that called it when it exits. For more information, see Section 5.2.12.3.2, "Configuring a Return Value from a Bounded Task Flow."

When passing an input parameter to a bounded task flow, you define values on both the calling task flow and the called task flow.


Before you begin:

	
Create a calling and called task flow: the calling task flow can be bounded or unbounded. The called task flow must be bounded. For more information about creating task flows, see Section 5.2.1, "How to Create a Task Flow."


	
Add a task flow call activity to the calling task flow.




Figure 5-26 shows an example where the view activity passes control to the task flow call activity.


Figure 5-26 Calling Task Flow

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




To pass an input parameter to a bounded task flow:

	
Open a MAF AMX page that contains an input component where the end user enters a value that is passed to a bounded task flow as a parameter at runtime. Note that the MAF AMX page that you open should be referenced by a view activity in the calling task flow.


	
Select an input text component on the MAF AMX page where the end user enters a value at runtime.


	
In the Properties window, expand the Common section and enter a value for the input text component in the Value field.

You can specify the value as an EL expression (for example, #{pageFlowScope.inputValue}), either manually or using the Expression Builder.


	
Open the task flow that is to be called by double-clicking it in the Applications window, then switch the view to the Overview tab and select the Parameters navigation tab.


	
In the Input Parameter Definition section, click Add ( + ) to specify a new entry (see Figure 5-25):

	
In the Name field, enter a name for the parameter (for example, inputParm1).


	
In the Value field, enter an EL expression where the parameter value is stored and referenced (for example, #{pageFlowScope.inputValue}), either manually or using the Expression Builder.





	
In the Applications window, double-click the calling task flow that contains the task flow call activity to invoke the called bounded task flow.


	
In the Applications window, drag the called bounded task flow and drop it on top of the task flow call activity that is located in the diagram of the calling task flow. This automatically creates a task flow reference to the bounded task flow. As shown in Figure 5-27, the task flow reference contains the following:

	
The bounded task flow ID (id): an attribute of the bounded task flow's task-flow-definition element.


	
The document name that points to the source file for the task flow that contains the ID.





Figure 5-27 Task Flow Reference

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



	
In the Properties window for the task flow call activity, expand the Parameters section to view the Input Parameters section.

	
Enter a name that identifies the input parameter: since you dropped the bounded task flow on a task flow call activity having defined input parameters, the name should already be specified. You must keep the same input parameter name.


	
Enter a parameter value (for example, #{pageFlowScope.param1}): the value on the task flow call activity input parameter specifies where the calling task flow stores parameter values. The value on the input parameter definition for the called task flow specifies the location from which the value is to be retrieved for use within the called bounded task flow once it is passed.







At runtime, the called task flow can to use the input parameter. If you specified pageFlowScope as the value in the input parameter definition for the called task flow, you can use the parameter value anywhere in the called bounded task flow. For example, you can pass it to a view activity on the called bounded task flow.

Upon completion, JDeveloper writes entries to the source files for the calling task flow and called task flow based on the values that you select.

Example 5-7 shows an input parameter definition specified on a a bounded task flow.


Example 5-7 Input Parameter Definition


<task-flow-definition id="sourceTaskflow">
...
   <input-parameter-definition>
      <name>inputParameter1</name>
      <value>#{pageFlowScope.parmValue1}</value>
      <class>java.lang.String</class>
   </input-parameter-definition>
...
</task-flow-definition>




Example 5-8 shows the input parameter metadata for the task flow call activity that calls the bounded task flow shown in Example 5-7. At runtime, the task flow call activity calls the bounded task flow and passes it the value specified by its value element.


Example 5-8 Input Parameter on Task Flow Call Activity


<task-flow-call id="taskFlowCall1">
...
   <input-parameter>
      <name>inputParameter1</name>
      <value>#{pageFlowScope.newCustomer}</value>
      <pass-by-value/>
   </input-parameter>
...
</task-flow-call>








5.2.12.3.2 Configuring a Return Value from a Bounded Task Flow

You configure a return value definition on the called task flow and add a parameter to the task flow call activity in the calling task flow that retrieves the return value at runtime.


Before you begin:

Create a bounded or unbounded task flow (calling task flow) and a bounded task flow (called task flow). For more information, see Section 5.2.1, "How to Create a Task Flow."


To configure a return value from a called bounded task flow:

	
Open the task flow that is to be called by double-clicking it in the Applications window, then switch the view to the Overview tab and select the Parameters navigation tab.


	
In the Return Value Definitions section, click Add ( + ) to define a return value (see Figure 5-25):

	
In the Name field, enter a name to identify the return value (for example, returnValue1).


	
In the Class field, enter a Java class that defines the data type of the return value. The default value is java.lang.String.


	
In the Value field, enter an EL expression that specifies from where to read the return value (for example, #{pageFlowScope.ReturnValueDefinition}), either manually or using the Expression Builder.





	
In the Applications window, double-click the calling task flow.


	
With the task flow page open in the Diagram view, select Components > Activities from the Components window, and then drag and drop a task flow call activity onto the diagram.


	
In the Properties window for the task flow call activity, expand the Parameters section, click Add ( + ) for the Return Values entry, and then add values as follows to define a return value:

	
A name to identify the return value (for example, returnValue1). It must match the value you entered for the Name field when you defined the return value definition in step 2.


	
A value as an EL expression that specifies where to store the return value (for example, #{pageFlowScope.ReturnValueDefinition}).







Upon completion, JDeveloper writes entries to the source files for the calling task flows that you configured.

Example 5-9 shows an example entry that JDeveloper writes to the source file for the calling task flow.


Example 5-9 Metadata in the Calling Task Flow to Configure a Return Value


<task-flow-call id="taskFlowCall1">
   <return-value id="__3">
      <name id="__4">returnValue1</name>
      <value id="__2">#{pageFlowScope.ReturnValueDefinition}</value>
   </return-value>
</task-flow-call>




Example 5-10 shows an example entry that JDeveloper writes to the source file for the called task flow.


Example 5-10 Metadata in the Called Task Flow to Configure a Return Value


<return-value-definition id="__2">
   <name id="__3">returnValue1</name>
   <value>#{pageFlowScope.ReturnValueDefinition}/</value>
   <class>java.lang.String</class>
</return-value-definition>




At runtime, the called task flow returns a value. If configured to do so, the task flow call activity in the calling task flow retrieves this value.












5.3 Creating Views

You can start creating a MAF AMX view by doing the following:

	
Getting familiar with the MAF AMX page structure (see Section 5.3.1.1, "Interpreting the MAF AMX Page Structure")


	
Editing and previewing a MAF AMX page (see Section 5.3.1.4, "Using UI Editors")


	
Dragging and dropping components onto a MAF AMX page (see Section 5.3.2.1, "Adding UI Components")


	
Adding data controls to a view (see Section 5.3.2.4, "Adding Data Controls to the View")






5.3.1 How to Work with MAF AMX Pages

A MAF AMX page is represented by an XML file.



5.3.1.1 Interpreting the MAF AMX Page Structure

The following is a basic structure of the MAF AMX file:


<amx:view>
   <amx:panelPage id="pp1">
      <amx:facet name="header">
         <amx:outputText id="ot1" value="Welcome"/>
      …
      </amx:facet>
   </amx:panelPage>
</amx:view>


With the exception of data visualization components (see Section 6.5, "Providing Data Visualization"), UI elements are declared under the <amx> namespace.

For more information, see Section 5.3.1.3, "What Happens When You Create a MAF AMX Page."






5.3.1.2 Creating MAF AMX Pages

MAF AMX files are contained in the View Controller project of the MAF application. You create these files using the Create MAF AMX Page dialog.

MAF offers two alternative ways of creating a MAF AMX page:

	
From the New Gallery


	
From an existing task flow





Before you begin:

To create a MAF AMX page, the MAF application must include a View Controller project file (see Chapter 3, "Getting Started with Mobile Application Development").


To create a MAF AMX page from the New Gallery:

	
From the top-level menu in JDeveloper, click File, and then select New > From Gallery.


	
In the New Gallery, expand the Client Tier node, select Mobile Application Framework, and then MAF AMX Page (see Figure 5-28). Click OK.


Figure 5-28 Creating MAF AMX Page

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



	
In the Create MAF AMX Page dialog, enter a name and, if needed, a location for your new file, as Figure 5-29 shows.


	
Optionally, you may select which facets your new MAF AMX page will include as a part of the page layout:

	
Header


	
Primary


	
Secondary


	
Footer




For more information, see Section 5.3.1.3, "What Happens When You Create a MAF AMX Page" and Section 6.2.7, "How to Use a Facet Component."

Note that when you select or deselect a facet, the image representing the page changes dynamically to reflect the changing appearance of the page.


Figure 5-29 Create MAF AMX Page Dialog

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






	
Note:

MAF persists your facet selection and applies it to each subsequent invocation of the Create MAF AMX Page dialog.










	
Click OK on the Create MAF AMX Page dialog.





To create a MAF AMX page from a View component of the task flow:

	
Open a task flow file in the diagrammer (see Figure 5-6, "The Diagrammer for the Task Flow Editor", Section 5.2.1, "How to Create a Task Flow" and Section 5.2.4, "What You May Need to Know About the MAF Task Flow Diagrammer")


	
Double-click a View component of the task flow to open the Create MAF AMX Page dialog that Figure 5-29 shows, and then enter a name and, if needed, a location for your new file. Click OK.









5.3.1.3 What Happens When You Create a MAF AMX Page

When you use the Create MAF AMX Page dialog to create a MAF AMX page, JDeveloper creates the physical file and adds it to the Web Content directory of the View Controller project.

In the Applications window that Figure 5-30 shows, the Web Content node contains a newly created MAF AMX file called department.amx.


Figure 5-30 MAF AMX File in Applications Window

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



JDeveloper also adds the code necessary to import the component libraries and display a page. This code is illustrated in the Source editor shown in Figure 5-30.

Figure 5-32 shows how the Preview pane and the generated MAF AMX code would look like if you selected all facet types listed in the Page Facet section of the Create MAF AMX Page dialog when creating the page (see Figure 5-31).


Figure 5-31 Creating MAF AMX Page with All Facets

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




Figure 5-32 MAF AMX Page With All Facets

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



In the page created with all the facets selected (see Figure 5-31 and Figure 5-32), note the following:

	
The header is created with an Output Text component because this component is typically used for the page title.


	
The primary and secondary actions are created with Button components because it is a typical pattern.


	
Since there is no single dominant pattern for the footer, it is created with an Output Text component by default because that component is used in some patterns and it prevents JDeveloper from generating the initial code with audit violation.


	
Adding either the primary or secondary action without adding the header facet still causes the header section to appear in the Page Facets section of Create MAF AMX Page dialog.




Figure 5-33 shows the Page Facet section of the Create MAF AMX Page dialog without any facets selected and Figure 5-34 shows the Preview pane with the generated MAF AMX code.


Figure 5-33 Creating MAF AMX Page Without Selected Facets

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




Figure 5-34 MAF AMX Page Without Facets

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







5.3.1.4 Using UI Editors

When the page is first displayed in JDeveloper, it is displayed in the Source editor. To view the page in a WYSIWYG environment, use the Preview pane (accessed by clicking the Preview tab).

Figure 5-35 shows the Preview tab selected for a newly created MAF AMX page called department.amx. This page is blank because it has not yet been populated with MAF AMX UI components or data controls.


Figure 5-35 The Preview Pane for Newly Created Page

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



Using the Preview pane's tool bar that Figure 5-35 shows, you can do the following:

	
Refresh the display of the MAF AMX page by clicking Refresh Page.


	
Stop loading of the page by clicking Stop Loading Page.


	
Modify the form factor for the page by selecting a different form factor from the dropdown list. For more information on form factors, see Section 2.3.1.1, "Configuring the Environment for Form Factors."


	
Modify the scaling of the display by selecting a different percentage value from the dropdown list. Since mobile device displays can be of various sizes and densities, the Preview pane allows you to see the effect of scaling on your MAF AMX pages.




	
Note:

Scaling is available for both Portrait and Landscape mode.










	
Change orientation for the display to portrait and landscape by selecting Show Portrait Orientation or Show Landscape Orientation respectively.


	
Select the feature content for your MAF AMX page form the dropdown list of available application features. By default, <No Feature Content Selected> is displayed.




To view the source for the page in the Source editor, click the Source tab that Figure 5-30, "MAF AMX File in Applications Window" shows. The Structure window, located in the lower left-hand corner of JDeveloper (shown in Figure 5-30 and Figure 5-35), provides a hierarchical view of the page. For more information, see Section 5.3.2.2, "Using the Preview."






5.3.1.5 Accessing the Page Definition File

MAF AMX supports JDeveloper's Go to Page Definition functionality that enables you to navigate to the MAF AMX page definition (see Figure 5-36 and Section 5.3.2.4.5, "What You May Need to Know About Generated Drag and Drop Artifacts") by using a context menu that allows you to locate and edit the binding information quickly.


Figure 5-36 Page Definition File Accessed Through Go To Page Definition

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



You can invoke the context menu that contains the Go to Page Definition option from the following:

	
Source editor, as Figure 5-37 shows.


Figure 5-37 Go to Page Definition from Source Editor

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



	
Applications window, as Figure 5-38 shows.


Figure 5-38 Go to Page Definition from Applications Window

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



	
Structure window, as Figure 5-39 shows.


Figure 5-39 Go to Page Definition from Structure Pane

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





In addition, you can open the Page Definition file using the Go to Page Definition shortcut key defined under Tools > Preferences on the main menu, as Figure 5-40 shows.


Figure 5-40 Opening Page Definition from Preferences

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







5.3.1.6 Sharing the Page Contents

You can enable sharing of contents of MAF AMX pages. Fragment (fragment) is a dynamic declarative component that allows for reusable parts of a MAF AMX page elements, including attributes and facets, to be inserted into the content represented by a template. This enables you to standardize the look and feel of your application by reusing the Fragment template across various pages within the application.

You can drag and drop a MAF AMX fragment file ( .amxf) onto a MAF AMX page or another fragment file to create a reference to the fragment and to define its attributes (see Section 5.3.1.6.1, "Configuring the Fragment Content"). The fragment file resides inside your project and you can drop it from the Applications window.


Before you begin:

Ensure that the MAF application includes a View Controller project.

If the View Controller project does not contain a MAF AMX page or MAF AMX page task flow from which to create a page, you can invoke the Create MAF AMX Page dialog by double-clicking a view icon in a task flow diagram or by selecting Client Tier > Mobile Application Framework > MAF AMX Page from the New Gallery (see Section 5.3.1.2, "Creating MAF AMX Pages").


To create a Fragment from the New Gallery:

	
From the top-level menu in JDeveloper, click File, and then select New > From Gallery.


	
In the New Gallery, expand the Client Tier node, select Mobile Application Framework, and then MAF AMX Page Fragment (see Figure 5-41). Click OK.


Figure 5-41 Creating New Fragment

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



	
Complete the Create MAF AMX Page Fragment dialog by entering the file name and location of the new fragment, as Figure 5-42 shows. Click OK.


Figure 5-42 Create MAF AMX Page Fragment Dialog

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



Upon completion of the dialog, a newly created file opens in the Source editor of JDeveloper (see Figure 5-43).


Figure 5-43 Fragment File

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



	
Right-click Fragment in the Structure window and select Insert Inside Fragment. Choose elements with which to populate the new fragment (see Figure 5-44): Attribute, Attribute List, Description, Facet, or Popup.


Figure 5-44 Populating Fragment

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



	
Proceed by defining the Fragment's Attribute and other children by right-clicking that child in the Structure view and selecting appropriate values (see Figure 5-45).


Figure 5-45 Defining Fragment's Attribute

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



You can also define the Fragment by dragging and dropping its elements onto the MAF AMX fragment file by selecting MAF AMX Fragment in the Components window (see Figure 5-46).


Figure 5-46 Dragging and Dropping Fragment Elements

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





Example 5-11 shows a MAF AMX fragment file called fragment1.amxf.


Example 5-11 Fragment Definition


<amx:fragmentDef
   xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
   xmlns:amx="http://xmlns.oracle.com/adf/mf/amx"
   xmlns:dvtm="http://xmlns.oracle.com/adf/mf/amx/dvt">
   <fragment xmlns="http://xmlns.oracle.com/adf/mf/amx/fragment" id="f1">
      <description id="d1">Description of the fragment</description>
      <facet id="f2">
         <description id="d4">Description of the facet</description>
         <facet-name id="f3">facet1</facet-name>
      </facet>
      <attribute id="a1">
         <description id="d2">Description of an attribute</description>
         <attribute-name id="a2">text</attribute-name>
         <attribute-type id="at1">String</attribute-type>
         <default-value id="d3">defaultValue</default-value>
      </attribute>
   </fragment>
   <amx:panelGroupLayout id="pgl1">
      <amx:facetRef facetName="facet1" id="fr1"/>
      <amx:outputText value="#{text}" id="ot1"/>
   </amx:panelGroupLayout>
</amx:fragmentDef>




To include the contents of the fragment in the MAF AMX page, you create a Fragment component (see Section 6.2.13, "How to Use the Fragment Component") and set its src attribute to the fragment file of your choice. Example 5-12 shows a fragment element added to a MAF AMX page. This element points to the fragment1.amxf as its page contents. At the same time, the facetRef element, which corresponds to the Facet Definition MAF AMX component, points to facet1 as its facet (MAF AMX Facet component). The facetRef element can only be specified in the .amxf file within the fragmetDef. You can pass attributes to the facetRef by specifying the MAF AMX attribute element as its child, which allows you to pass an EL variable from the Fragment to a Facet through the attribute's value.


Example 5-12 Fragment in MAF AMX Page


<?xml version="1.0" encoding="UTF-8" ?>
<amx:view xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"
          xmlns:amx="http://xmlns.oracle.com/adf/mf/amx"
          xmlns:dvtm="http://xmlns.oracle.com/adf/mf/amx/dvt">
   <amx:panelPage id="pp1">
      <amx:panelGroupLayout layout="vertical"
                            id="itemPgl"
                            styleClass="amx-style-groupbox">
         <amx:fragment id="f1" 
                       src="/simpleFragment.amxf"
            <amx:attribute id="a1"
                           name="text" 
                           value="defaultValue" />
            <amx:facet name="facet">
               <amx:outputText id="ot5" value="Fragment"/>
            </amx:facet>
         </amx:fragment>
      </amx:panelGroupLayout>
   </amx:panelPage>
</amx:view>




The Fragment receives all the information through its attributes. In addition to defining individual attributes, you can define a set of attributes to be passed to the Fragment as a list which could be iterated through in the Fragment definition. For more information, see Section 5.3.1.6.2, "Passing List of Attributes with Metadata to a Fragment."




	
Note:

EL expressions used within the Fragment file (.amxf) are not validated.









The Fragment supports the following:

	
Embedded popups (see Section 6.2.8, "How to Use a Popup Component").


	
Reusable user interface that can be placed on one or more other parent pages or fragments. This allows you to create a component that is composed of other components without bindings.


	
Definition of its own facets. This allows you to create a component such as a layout component that defines a header facet, summary facet, and detail facet, with each facet having its own style class as well as look and feel.


	
Data model with both attributes and collections.




MAF sample applications called FragmentDemo and CompGallery demonstrate how to create and use the fragment. These sample applications are located in the PublicSamples.zip file within the jdev_install/jdeveloper/jdev/extensions/oracle.maf/Samples directory on your development computer.



5.3.1.6.1 Configuring the Fragment Content

When you drag and drop a MAF AMX fragment file ( .amxf) onto a MAF AMX page or another fragment file, the Configure Fragment Content dialog (see Figure 5-47) appears. This dialog displays and allows you to specify all Fragment attributes that are defined as direct children of the Fragment.




	
Note:

Facets, Popup components, Attribute Lists and their artifacts are not available through the Configure Fragment Content dialog.










Figure 5-47 Configure Fragment Content Dialog

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



Figure 5-48 demonstrates the Configure Fragment Content dialog that appears when you drag and drop the MAF AMX fragment file whose contents is shown in Example 5-11 onto a MAF AMX file.


Figure 5-48 Configure Fragment Content Dialog with Values

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



When completing the dialog, consider the following:

	
If you are configuring an attribute defined as required in the Fragment, an asterisks ( * ) is displayed at the end of the attribute name.


	
The OK button of the dialog is disabled until all of the required attribute values have been defined.


	
If the Fragment attribute's default value is specified and at the same time the required property is defined and set to true, this attribute is not treated as required (the default value takes precedence). In this case, the following occurs:

	
An audit warning is displayed in the Fragment.


	
The Configure Fragment Content dialog does not add the asterisk to the attribute's name and does not treat this attribute as required.





	
The Type column displays the value of the attribute-type element from the Fragment. It is used as a description of the attribute type (as opposed to the Java class).




	
Note:

Even though the attribute-type is a required element in the Fragment, it might appear unspecified in the Fragment being dropped if you failed to define its value. In this case the dialog displays String as a default value.










	
The Value column allows you to specify the value to pass to the Fragment's attribute. You can enter the value by typing it or clicking on the ellipsis ( … ) to invoke the EL Builder and specify an EL expression. If the default element is present for the given attribute in the Fragment, this default value is specified in the Value column for the attribute. You can override the default value.


	
If the description element is present in the Fragment for this attribute, the bottom portion of the dialog displays the Attribute Description field when you switch between rows of different attributes. If the description element is not defined, the Attribute Description field is blank.


	
You cannot add, remove, or reorder attributes using the Configure Fragment Content dialog.









5.3.1.6.2 Passing List of Attributes with Metadata to a Fragment

When defining the Fragment attributes, MAF allows you to do the following:

	
Pass in dynamic attributes.


	
Have metadata associated with each attribute (see Section 5.3.1.6.2, "Passing List of Attributes with Metadata to a Fragment").


	
Loop over attributes in the Fragment definition.


	
Nest dynamic attributes in an attribute.


	
Pass dynamic attributes from one Fragment to an embedded Fragment.




Table 5-4 lists direct and indirect child elements of the MAF AMX fragment that enable you to pass lists of attributes.


Table 5-4 Attribute-Related Child Elements of the Fragment

	Child Attribute Name	Description
	
attributeList

	
Defines an attribute list to pass to a Fragment. Can be a direct child of the MAF AMX fragment or attributeSet element.

There can be any number of the child attributeList elements defined for a parent element.

The attributeList element may be referenced by another attributeList through its ref attribute.

An attribute list may be passed from one Fragment to another by reference, in which case both attribute lists must have the same metadata.


	
attributeSet

	
Can be specified as a child of the MAF AMX attributeList.

Defines one set of attributes to be used during an iteration of the MAF AMX attributeListIterator. May be thought of as one item in an array.

There can be any number of the child attributeSet elements defined for a parent attributeList element.


	
attributeListIterator

	
Consumes a MAF AMX attributeList. Behaves similarly to the MAF AMX Iterator in terms of stamping, but exposes attributes differently, with its name attribute tying the iterator to the attributeList.

When one attributeListIterator is nested inside another, the name must point to the attributeList which is a child of the attributeSet currently being processed by the attributeListIterator.

During the iteration, the defined attribute names are exposed as EL variables. For attributes that are not provided by the caller and in cases when the attribute has no default value, the value adf.mf.api.OptionalFragmentArgument is used as an EL variable. You may test for this condition by using the empty EL keyword (for example, rendered="#{not (empty myAttribute)}").








For information on attributes and their values, see Oracle Fusion Middleware Tag Reference for Oracle Mobile Application Framework.

Example 5-13 demonstrates the basic case of passing an Attribute List to a MAF AMX Fragment.


Example 5-13 Passing Basic Attribute List


<amx:fragment src="something.amxf">
   <amx:attributeList name="attributeToPass" ref="nameOfAnOuterAttributeList" />
</amx:fragment>




Example 5-14 shows the fragment element with the child attributeList defined in the MAF AMX file.


Example 5-14 Attribute List Definition


<amx:fragment src="summaryView.amxf">
   <amx:attributeList name="attrs">
      <amx:attributeSet>
         <amx:attribute name="attribute" value="#{bindings.firstName}"/>
         <amx:attribute name="displayType" value="string" />
      </amx:attributeSet>
      <amx:attributeSet>
         <amx:attribute name="attribute" value="#{bindings.lastName}"/>
         <amx:attribute name="displayType" value="string" />
      </amx:attributeSet>
      <amx:attributeSet>
         <amx:attribute name="attribute" value="#{bindings.homePhone}"/>
         <amx:attribute name="displayType" value="phone" />
      </amx:attributeSet>
   </amx:attributeList>
</amx:fragment>




Example 5-15 shows nested attributeList elements defined within the fragment element in the MAF AMX file.


Example 5-15 Nested Attribute List Definition


<amx:fragment src="summaryView.amxf">
   <amx:attributeList name="attrs">
      <amx:attributeSet>
         <amx:attribute name="attribute" value="#{bindings.firstName}"/>
         <amx:attribute name="displayType" value="string" />
      </amx:attributeSet>
      <amx:attributeSet>
         <amx:attribute name="attribute" value="#{bindings.lastName}"/>
         <amx:attribute name="displayType" value="string" />
      </amx:attributeSet>
      <amx:attributeSet>
         <amx:attribute name="attribute" value="#{bindings.homePhone}"/>
         <amx:attribute name="displayType" value="phone" />
      </amx:attributeSet>
      <amx:attributeSet>
         <amx:attributeList name="subAttributes">
            <amx:attributeSet>
               <amx:attribute name="attribute"
                              value="#{bindings.spouseFirstName}"/>
               <amx:attribute name="displayType" 
                              value="string" />
            </amx:attributeSet>
            <amx:attributeSet>
               <amx:attribute name="attribute"
                              value="#{bindings.spouseLastName}"/>
               <amx:attribute name="displayType"
                              value="string" />
            </amx:attributeSet>
         </amx:attributeList>
         <amx:attribute name="label" value="Spouse"/>
      </amx:attributeSet>
   </amx:attributeList>
</amx:fragment>




Example 5-16 shows how a Fragment with defined Attribute List components is used within the Fragment Definition. The amxf:attribute-list tag defines the metadata for an Attribute List. This tag must be declared as a child of the amxf:fragment or another amxf:attribute-list tag and its valid child tags are amxf:name, amxf:description, amxf:attribute-list, and amxf:attribute. The name child is required and must be unique within the current XML node. Even though the name could be identical to the amxf:attribute that is declared on the same level, such naming practice is not recommended.


Example 5-16 Attribute List Usage in Fragment Definition


<amx:fragmentDef
   xmlns:amx="http://xmlns.oracle.com/adf/mf/amx"
   xmlns:dvtm="http://xmlns.oracle.com/adf/mf/amx/dvt">
   <fragment xmlns="http://xmlns.oracle.com/adf/mf/amx/fragment">
      <attribute-list>
         <name>attributes</name>
         <attribute>
            <attribute-name>attribute</attribute-name>
         </attribute>
         <attribute>
            <attribute-name>displayType</attribute-name>
         </attribute>
         <attribute>
            <attribute-name>label</attribute-name>
         </attribute>
         <attribute-list>
            <name>subAttributes</name>
            <attribute>
               <attribute-name>attribute</attribute-name>
            </attribute>
            <attribute>
               <attribute-name>displayType</attribute-name>
            </attribute>
         </attribute-list>
      </attribute-list>
   </fragment>
   ...
   <amx:attributeListIterator name="attributes">
      <amx:panelLabelAndMessage label="#{attribute.hints.label}"
                                id="plam1"
                                rendered="#{not (empty attribute)}">
         <amx:outputText value="#{attribute.inputValue}" id="ot1"/>
      </amx:panelLabelAndMessage>
      <amx:outputText value="#{label}"
                      id="ot2"
                      rendered="#{not (empty label)}"/>
      <amx:attributeListIterator name="subAttributes"
                                 rendered="#{not (empty subAttributes)}">
         <amx:panelLabelAndMessage label="#{attribute.hints.label}"
                                   id="plam2"
                                   rendered="#{not (empty attribute)}">
            <amx:outputText value="#{attribute.inputValue}" id="ot3"/>
         </amx:panelLabelAndMessage>
      </amx:attributeListIterator>
   </amx:attributeListIterator>
   ...
</amx:fragmentDef>




The attribute-list, attribute-set, and attribute tags could be used in the fragment node to define the following:

	
Attribute List components that are allowed.


	
The information necessary to validate the page that is calling the Fragment.













5.3.2 How to Add UI Components and Data Controls to a MAF AMX Page

After you create a MAF AMX page, you can start adding MAF AMX UI components and data controls to your page.



5.3.2.1 Adding UI Components

You can use the Components window to drag and drop MAF AMX components and MAF AMX data visualization components onto the page. JDeveloper then adds the necessary declarative page code and sets certain values for component attributes.

The Components window displays MAF AMX components by categories (see Figure 5-49):

	
General Controls


	
Text and Selection


	
Data Views


	
Layout, with the following subcategories:

	
Interactive Containers and Headers


	
Secondary Windows


	
Core Structure





	
Operations, with the following subcategories:

	
Behavior


	
Listeners


	
Validators and Converters







For information on adding and using specific components, see Section 6.3, "Creating and Using UI Components."

The Components window also displays MAF AMX data visualization components by categories (see Figure 5-49):

	
Common, with the following subcategories:

	
Chart


	
Gauge


	
Map


	
Miscellaneous





	
Shared Child Tags


	
Other Type-Specific Child Tags, with the following subcategories:

	
Chart


	
Gauge


	
NBox


	
Thematic Map


	
Timeline


	
Sunburst and Treemap








Before you begin:

The MAF application must include a View Controller project, which may or may not contain a MAF AMX page or MAF AMX page task flow from which to create a page.

As described in Section 5.3.1.2, "Creating MAF AMX Pages," you can invoke the Create MAF AMX Page dialog by double-clicking a view icon in a task flow diagram or by selecting Client Tier > Mobile Application Framework > MAF AMX Page from the New Gallery.


To add UI components to a page:

	
Open a MAF AMX page in the Source editor (default).


	
In the Components window, use the menu to choose MAF AMX, as Figure 5-49 shows.




	
Tip:

If the Components window is not displayed, choose Window > Components from the main JDeveloper menu. By default, the Components is displayed in the upper right-hand corner of JDeveloper.










Figure 5-49 MAF AMX Components Window

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



	
Select the component you wish to use, and then drag and drop it onto the Source editor or Structure window. You cannot drop components onto the Preview pane.




	
Note:

When building a MAF AMX page, you can only drop UI components into UI containers such as, for example, a Panel Group Layout.









JDeveloper redraws the page in the Preview pane with the newly added component.




Alternatively, you can add UI components and data visualization components from the Structure window as follows:

	
On the Structure window, select an existing component that you want to use as a starting point for inserting another component.


	
Right-click the selected component and choose one of the options: Insert Before <component>, Insert Inside <component>, or Insert After <component>, as Figure 5-50 shows.


Figure 5-50 Inserting Components from Structure Window

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



	
From the context menu, select either MAF AMX or MAF AMX Data Visualizations:

	
If you select MAF AMX, the Insert MAF AMX Item dialog opens allowing you to choose the UI component to add to the page, as Figure 5-51 shows.


Figure 5-51 Inserting MAF AMX Component

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



	
If you select MAF AMX Data Visualizations, the Insert MAF AMX Data Visualizations Item dialog opens allowing you to choose the data visualization component to add to the page, as Figure 5-52 shows.


Figure 5-52 Inserting MAF AMX Data Visualization Component

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



JDeveloper redraws the page in the Preview pane with the newly added component.












5.3.2.2 Using the Preview

JDeveloper's Preview provides WYSIWYG support for both the iOS and Android platforms when you build the user interface using MAF AMX files. As illustrated in Figure 5-53, splitting a view while adding the MAF AMX components to the MAF AMX file enables you to see both the code view through the Source editor and a UI view through the Preview pane. As a result, you can modify the source and get instant feedback in terms of the look and feel of that application on both the iOS and Android platforms.


Figure 5-53 Splitting Design and Source Views

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



In addition to being able to see the design and source views simultaneously, you can also open and work with multiple design views at the same time, as well as set each one to a different platform and screen size. By opening a combination of design views for different devices, you can develop applications simultaneously for different platforms and form factors using different orientation. Figure 5-54 shows a split screen with iPhone on the top and iPad with 75% scaling on the bottom. You can split the Preview pane using the default split functionality of JDeveloper.


Figure 5-54 Multiple Design Views

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






	
Note:

A MAF AMX page is rendered even for an invalid MAF AMX file. Errors are indicated by the error icon on a component. By moving the mouse over the error icon, you can view the error details.














5.3.2.3 Configuring UI Components

Once you drop UI components onto a page, you can use the Properties window (displayed by default at the bottom right of JDeveloper) to set attribute values for each component.




	
Tip:

If the Properties window is not displayed, choose Window > Properties from JDeveloper's main menu.









Figure 5-55 shows the Properties window displaying the attributes for an Output Text component.


Figure 5-55 The Properties Window

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




To set component attributes:

	
Select the component for which you want to set attributes. You can select the component in the Structure window or you can select its tag directly in the Source editor.


	
In the Properties window, expand the section that contains the attribute you wish to set.




	
Tip:

Some attributes are displayed in more than one section. Entering or changing the value in one section will also change it in any other sections. You can search for an attribute by entering the attribute name in the search field at the top of the Properties window.










	
In the Properties window, either enter values directly into the fields, or if the field contains a list, use that list to select a value. You can also use the list to the right of the field, which launches a popup containing tools you can use to set the value. These tools are either specific property editors (opened by choosing Edit) or the Expression Builder, which you can use to create EL expressions for the value (opened by choosing Expression Builder or Method Expression Builder where applicable). For more information about using the Expression Builder, see Section 7.3.2, "How to Create an EL Expression."




When you use the Properties window to set or change attribute values, JDeveloper automatically changes the page source for the attribute to match the entered value.




	
Tip:

You can always change attribute values by directly editing the page in the Source editor. To view the page in the Source editor, click the Source tab at the bottom of the page.














5.3.2.4 Adding Data Controls to the View

You can create databound UI components in a MAF AMX view by dragging data control elements from the Data Controls window and dropping them into either the Structure window or the Source editor. When you drag an item from the Data Controls window to either of these places, JDeveloper invokes a context menu of default UI components available for the item that you dropped. When you select the desired UI component, JDeveloper inserts it into a MAF AMX page. In addition, JDeveloper creates the binding information in the associated page definition file. If such file does not exist, then JDeveloper creates one. MAF provides a visual indicator for dropping data controls to inform you of the location of the new data control




	
Note:

A data control can only be dropped at a location allowed by the underlying XML schema.









Depending on the approach you take, you can insert different types of data controls into the Structure window of a MAF AMX page.

Dropping an attribute of a collection lets you create various input and output components. You can also create Button and Link components by dropping a data control operation on a page.

The respective action listener is added in the MAF AMX Button for each of these operations.

The data control attributes and operations can be dropped as one or more of the following MAF AMX UI components (see Section 6.3, "Creating and Using UI Components"):

	
Button


	
Link


	
Input Date


	
Input Date with Label


	
Input Text


	
Input Text with Label


	
Output Text


	
Output Text with Label


	
Iterator


	
List Item


	
List View


	
Select Boolean Checkbox


	
Select Boolean Switch


	
Select One Button


	
Select One Choice


	
Select One Radio


	
Select Many Checkbox


	
Select Many Choice


	
Convert Date Time


	
Convert Number


	
Form


	
Read Only Form


	
Parameter Form




The following Date and Number types are supported:

	
java.util.Date


	
java.sql.Timestamp


	
java.sql.Date


	
java.sql.Time


	
java.lang.Number


	
java.lang.Integer


	
java.lang.Long


	
java.lang.Float


	
java.lang.Double




For information on how to use the Data Controls window in JDeveloper, see Section 7.6, "Creating Databound UI Components from the Data Controls Panel."



5.3.2.4.1 Dragging and Dropping Attributes

If your MAF AMX page already contains a Panel Form Layout component or does not require to have all the fields added, you can drop individual attributes from a data control. Depending on the attributes types, different data binding menu options are provided as follows:


Date

This category provides options for creating MAF Input Date and MAF Input Date with Label controls. Figure 5-56 shows the context menu for adding date controls that appears when you drag an attribute from the Data Controls window onto the Source editor or Structure window of a MAF AMX page.


Figure 5-56 Context Menu for Date Controls

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




Single Selection

This category provides options for creating the following controls:

	
MAF Select One Button


	
MAF Select One Choice


	
MAF Select One Radio


	
MAF Select Boolean Checkbox


	
MAF Select Boolean Switch




Figure 5-57 shows the context menu for adding selection controls that appears when you drag an attribute from the Data Controls window onto the Source editor or Structure window of a MAF AMX page.


Figure 5-57 Context Menu for Selection Controls

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



If you are working with an existing MAF AMX page and you select MAF Select One Button or MAF Select One Choice option, an appropriate version of the Edit List Binding dialog is displayed (see Figure 5-58). If you drop a control onto a completely new MAF AMX page, the Edit Action Binding dialog opens instead. After you click OK, the Edit List Binding dialog opens.




	
Note:

The Edit List Binding or Edit Boolean Binding dialog appears every time you drop any data control attributes as any of the single selection or boolean selection components, respectively.










Figure 5-58 Edit List Binding Dialog for Select One Button and Choice Controls

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



If you select MAF Select One Radio option, another version of the Edit List Binding dialog is displayed, as shown in Figure 5-59.


Figure 5-59 Edit List Binding Dialog for Select One Radio Control

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



If you select MAF Select Boolean Checkbox or MAF Select Boolean Switch option, another version of the Edit List Binding dialog is displayed, as shown in Figure 5-60.


Figure 5-60 Edit List Binding Dialog for Select Boolean Checkbox and Switch Controls

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




Text

This category provides options for creating the following controls:

	
MAF Input Text


	
MAF Input Text with Label


	
MAF Output Text


	
MAF Output Text with Label




Figure 5-61 shows the context menu for adding text controls that appears when you drag an attribute from the Data Controls window onto the Source editor or Structure window of a MAF AMX page.


Figure 5-61 Context Menu for Text Controls

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







5.3.2.4.2 Dragging and Dropping Operations

In addition to attributes, you can drag and drop operations and custom methods. Depending on the type of operation or method, different data binding menu options are provided, as follows:


Operation

This category is for data control operations. It provides the following options (see Figure 5-62):

	
MAF Button


	
MAF Link


	
MAF Parameter Form





Figure 5-62 Context Menu for Operations

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






	
Note:

If you drop an operation or a method as a child of the List View control, the context menu does not appear and the List Item is created automatically because no other valid control can be dropped as a direct child of the List View control. JDeveloper creates a binding similar to the following for the generated List Item:


<amx:listItem actionListener="#{bindings.getLocation.execute}"/>










Method

This category is for custom methods. It provides the following options (see Figure 5-63):

	
MAF Button


	
MAF Link


	
MAF Parameter Form





Figure 5-63 Context Menu for Methods

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



The MAF Parameter Form option allows you to choose the method or operation arguments to be inserted in the form, as well as the respective controls for each of the arguments (see Figure 5-64).


Figure 5-64 Edit Form Fields Dialog

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



The following data bindings are generated after you select the appropriate options in the Edit Form Fields dialog:


<amx:panelFormLayout id="pfl1">
   <amx:inputText id="it1"
                  value="#{bindings.empId.inputValue}"
                  label="#{bindings.empId.hints.label}" />
</amx:panelFormLayout>
<amx:commandButton id="cb1"
                   actionListener="#{bindings.ExecuteWithParams1.execute}"
                   text="ExecuteWithParams1"
                   disabled="#{!bindings.ExecuteWithParams1.enabled}"/>


For more information about generated bindings, see Section 5.3.2.4.4, "What You May Need to Know About Generated Bindings."

The following are supported control types for the MAF Parameter Form:

	
MAF Input Date


	
MAF Input Date with Label


	
MAF Input Text


	
MAF Input Text with Label


	
MAF Output Text with Label









5.3.2.4.3 Dragging and Dropping Collections

You can drag and drop collections. Depending on the type of collection, different data binding menu options are provided, as follows:


Multiple Selection

This category provides options for creating multiple selection controls. The following controls can be created under this category (see Figure 5-65):

	
MAF Select Many Checkbox


	
MAF Select Many Choice





Figure 5-65 Context Menu for Multiple Selection Controls

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



If you select either MAF Select Many Choice or MAF Select Many Checkbox as the type of the control you want to create, the Edit List Binding dialog is displayed (see Figure 5-66).


Figure 5-66 Edit List Binding Dialog for Multiple Selection Controls

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




Form

This category is used to create the MAF AMX Panel Form controls. The following controls can be created under this category (see Figure 5-67):

	
MAF Form


	
MAF Read-only Form





Figure 5-67 Context Menu for Form Controls

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



If you select MAF Form as the type of the form you want to create, a JDeveloper wizard is invoked that lets you choose the fields to be inserted in the form, as well as the respective controls for each of the fields (see Figure 5-68).


Figure 5-68 Edit Form Fields Dialog for MAF Form

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



The following data bindings are generated after you select the appropriate options in the Edit Form Fields dialog:


<amx:panelFormLayout id="pfl1">
   <amx:panelLabelAndMessage id="plam1" label="#{bindings.jobId.hints.label}">
      <amx:outputText id="ot1" value="#{bindings.jobId.inputValue}" />
   </amx:panelLabelAndMessage>
   <amx:inputText id="it4"
                  value="#{bindings.title.inputValue}"
                  label="#{bindings.title.hints.label}" />
   <amx:inputText id="it5" 
                  value="#{bindings.minSalary.inputValue}" 
                  simple="true" />
   <amx:inputText id="it3" 
                  value="#{bindings.maxSalary.inputValue}" 
                  simple="true" />
</amx:panelFormLayout>


For more information about generated bindings, see Section 5.3.2.4.4, "What You May Need to Know About Generated Bindings."

The following are supported controls for MAF Form:

	
MAF Input Date


	
MAF Input Date with Label


	
MAF Input Text


	
MAF Input Text with Label


	
MAF Output Text with Label







	
Note:

Since MAF Output Text is not a valid Panel Form Layout child element as defined by the MAF schema, it is not supported.









If you select MAF Read-only Form as the type of the form you want to create, a JDeveloper wizard is invoked that lets you choose the fields to be inserted in the form, as well as the respective controls for each of the fields (see Figure 5-69).


Figure 5-69 Edit Form Fields Dialog for MAF Read-only Form

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



The following data bindings are generated after you select the appropriate options in the Edit Form Fields dialog:


<amx:panelFormLayout id="pfl1">
   <amx:panelLabelAndMessage id="plam4" 
                             label="#{bindings.jobId.hints.label}">
      <amx:outputText id="ot4" value="#{bindings.jobId.inputValue}" />
   </amx:panelLabelAndMessage>
   <amx:panelLabelAndMessage id="plam1" 
                             label="#{bindings.title.hints.label}">
      <amx:outputText id="ot1" value="#{bindings.title.inputValue}" />
   </amx:panelLabelAndMessage>
   <amx:panelLabelAndMessage id="plam3" 
                             label="#{bindings.minSalary.hints.label}">
      <amx:outputText id="ot3" value="#{bindings.minSalary.inputValue}" />
   </amx:panelLabelAndMessage>
   <amx:panelLabelAndMessage  id="plam2"                               label="#{bindings.maxSalary.hints.label}">
      <amx:outputText id="ot2" value="#{bindings.maxSalary.inputValue}" />
   </amx:panelLabelAndMessage>
</amx:panelFormLayout>


For more information about generated bindings, see Section 5.3.2.4.4, "What You May Need to Know About Generated Bindings."

The MAF Read-only Form only supports the MAF Output Text with Label control.


Iterator

This provides an option for creating the MAF AMX Iterator with child components (see Figure 5-70).


Figure 5-70 Context Menu for Iterator Control

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



If you select MAF Iterator as the type of the control to create, a JDeveloper wizard is invoked that lets you choose the fields to be inserted in the iterator, as well as the respective controls for each of the fields, with MAF Output Text w/Label being a default selection (see Figure 5-71).


Figure 5-71 Edit Dialog for MAF Iterator

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



The following data bindings are generated after you select the appropriate options in the Edit Iterator dialog:


<amx:iterator id="i1" 
              var="row" 
              value="#{bindings.jobs.collectionModel}">
   <amx:panelLabelAndMessage id="plam6"
                             label="#{bindings.jobs.hints.jobId.label}">
      <amx:outputText id="ot6" value="#{row.jobId}" />
   </amx:panelLabelAndMessage>
   <amx:panelLabelAndMessage id="plam5"
                             label="#{bindings.jobs.hints.title.label}">
      <amx:outputText id="ot5" value="#{row.title}" />
   </amx:panelLabelAndMessage>
   <amx:inputText id="it1"
                  value="#{row.bindings.minSalary.inputValue}"
                  label="#{bindings.jobs.hints.minSalary.label}" />
   <amx:inputText id="it2"
                  value="#{row.bindings.maxSalary.inputValue}"
                  label="#{bindings.jobs.hints.maxSalary.label}" />
</amx:iterator>


For more information about generated bindings, see Section 5.3.2.4.4, "What You May Need to Know About Generated Bindings."

The following are supported controls for MAF Iterator:

	
MAF Input Text


	
MAF Input Text with Label


	
MAF Output Text


	
MAF Output Text with Label





List View

This provides an option for creating the MAF AMX List View with child components (see Figure 5-72).


Figure 5-72 Context Menu for List View Control

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



If you select MAF List View as the type of the control to create, the ListView Gallery opens that allows you to choose a specific layout for the List View, as Figure 5-73 shows.


Figure 5-73 ListView Gallery

[image: Surrounding text describes Figure 5-73 .]



Table 5-5 lists the supported List Formats that are displayed in the ListView Gallery.


Table 5-5 List Formats

	Format	Element Row Values
	
Simple

	
	
Text





	
Main-Sub Text

	
	
Main Text


	
Subordinate Text





	
Start-End

	
	
Start Text


	
End Text





	
Quadrant

	
	
Upper Start Text


	
Upper End Text


	
Lower Start Text


	
Lower End Text











The Variations presented in the ListView Gallery (see Figure 5-73) for a selected list format consist of options to add either dividers, a leading image, or both:

	
Selecting a variation with a leading image adds an Image row to the List Item Content table (see Figure 5-74).


	
Selecting a variation with a divider defaults the Divider Attribute field to the first attribute in its list rather than the default No Divider value, and populates the Divider Mode field with its default value of All.




The Styles options presented in the ListView Gallery (see Figure 5-73) allow you to suppress chevrons, use an inset style list, or both:

	
The selections do not modify any state in the Edit List View dialog (see Figure 5-74). They only affect the generated MAF AMX markup.


	
Selecting a style with the inset list sets the adfmf-listView-insetList style class on the listView element in the generated MAF AMX markup.




The following is an example of the Simple format with the inset list:


<amx:listView var="row"
              value="#{bindings.employees.collectionModel}"
              fetchSize="#{bindings.employees.rangeSize}"
              styleClass="adfmf-listView-insetList"
              showMoreStrategy="autoScroll"
              bufferStrategy="viewport"
              id="listView2">
   <amx:listItem id="li2">
      <amx:outputText value="#{row.employeename}" id="ot3"/>
   </amx:listItem>
</amx:listView>


The ListView Gallery's Description pane is updated based on the currently selected Variation. The format will include a brief description of the main style, followed by the details of the selected variation. Four list formats with four variations on each provide sixteen unique descriptions detailed in Table 5-6.


Table 5-6 List View Formats and Variations

	List Format	Variation	Description
	
Simple

	
Basic

	
A text field appears at the start side of the list item."


	
Simple

	
Dividers

	
A text field appears at the start side of the list item, with items grouped by dividers."


	
Simple

	
Images

	
A text field appears at the start side of the list item, following a leading image.


	
Simple

	
Dividers and Images

	
A text field appears at the start side of the list item, following a leading image. The list items are grouped by dividers.


	
Main-Sub Text

	
Basic

	
A prominent main text field appears at the start side of the list item with subordinate text below.


	
Main-Sub Text

	
Dividers

	
A prominent main text field appears at the start side of the list item with subordinate text below. The list items are grouped by dividers.


	
Main-Sub Text

	
Images

	
A prominent main text field appears at the start side of the list item with subordinate text below, following a leading image.


	
Main-Sub Text

	
Dividers and Images

	
A prominent main text field appears at the start side of the list item with subordinate text below, following a leading image. The list items are grouped by dividers.


	
Start-End

	
Basic

	
Text fields appear on each side of the list item


	
Start-End

	
Dividers

	
Text fields appear on each side of the list item, with the items grouped by dividers.


	
Start-End

	
Images

	
Text fields appear on each side of the list item, following a leading image.


	
Start-End

	
Dividers and Images

	
Text fields appear on each side of the list item, following a leading image. The list items are grouped by dividers.


	
Quadrant

	
Basic

	
Text fields appear in the four corners of the list item.


	
Quadrant

	
Dividers

	
Text fields appear in the four corners of the list item, with items grouped by dividers.


	
Quadrant

	
Images

	
Text fields appear in the four corners of the list item, following a leading image.


	
Quadrant

	
Dividers and Images

	
Text fields appear in the four corners of the list item, following a leading image. The list items are grouped by dividers.








After you make your selection from the ListView Gallery and click OK, the Edit List View wizard is invoked that lets you create the contents of a List Item by mapping binding attributes to the elements of the selected List View format, as Figure 5-74 shows.


Figure 5-74 Edit Dialog for MAF AMX List View

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



When completing the dialog that Figure 5-74 shows, consider the following:

	
The image at the start reflects the main content elements from the selected List View format and provides a mapping from the schematic representation to the named elements in the underlying table.


	
The read-only cells in the Element column derive from the selected List View format.


	
The editable cells in the Value Binding column are based on the data control node that was dropped.


	
The List Item is generated as either an Output Text or Image component, depending on whichever is appropriate for the particular element.


	
Since the number of elements (rows) is predetermined by the selected List View format, rows cannot be added or removed.


	
The order of elements cannot be modified.


	
The List Item Selection indicates the selection mode, which can be either a single item selection (default) or no selection. The showLinkIcon attribute of the List View is updated based on the selection mode: if the selection mode is set to None, showLinkIcon attribute is set to false; otherwise showLinkIcon attribute is not modified (for example, defaulted to true).

The following attributes of the listView enable the functioning of the selection mode:

	
selectionListener: defines a method reference to a selection listener.


	
selectedRowKeys: indicates the selection state for this component.




If the Single Item option is chosen, the Edit List View dialog automatically sets these attributes as follows:

	
selectionListener is set to "bindings.treebinding.collectionModel.makeCurrent"


	
selectedRowKeys is set to "bindings.treebinding.collectionModel.selectedRow"




The selectionListener attribute has the Edit option available from the Properties window which allows you to create a managed bean class, as well as an appropriate managed bean method, similar to any other listener attributes (see Figure 5-75 and Figure 5-76).


Figure 5-75 Editing Selection Listener Attribute

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




Figure 5-76 Edit Selection Listener Dialog

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



Example 5-17 shows the selection-related attributes of the listView element in the MAF AMX file. This declaration is generated when Single Item is chosen in the Edit List View dialog (see Figure 5-74.


Example 5-17 Selection Attributes of List View


<amx:listView id="listView1"
              var="row"
              value="#{bindings.employees.collectionModel}"
              fetchSize="#{bindings.employees.rangeSize}"
              showMoreStrategy="autoScroll"
              bufferStrategy="viewport"
              selectionListener=
                  "#{bindings.employees.collectionModel.makeCurrent}"
              selectedRowKeys=
                  "#{bindings.employees.collectionModel.selectedRow}">
   <amx:listItem id="listItem1">
      ...
   </amx:listItem>
</amx:listView>




If None was chosen as the List Item Selection option in the Edit List View dialog, then the selectionListener and selectedRowKeys attributes are not set as they do not have default values and do not appear in the MAF AMX file. At the same time, the List Item's showLinkIcon attribute is set to false (see Example 5-18).


Example 5-18 Omitting Selection Attributes in List View


<amx:listView id="listView1"
              var="row"
              value="#{bindings.employees.collectionModel}"
              fetchSize="#{bindings.employees.rangeSize}"
              showMoreStrategy="autoScroll"
              bufferStrategy="viewport">
   <amx:listItem id="listItem1" showLinkIcon="false">
      ...
   </amx:listItem>
</amx:listView>




The List View selection state is preserved when navigation occurs to or from a MAF AMX page.




	
Note:

The selected row is respected if there is the same iterator ID across MAF AMX pages. For example, if you drag an Employees collection onto a page as a List View with employeesIterator as its iterator and then add a Details page, the selected row will only be respected if the Details page's employees iterator has its ID set to employeesIterator.










	
The default value of the Divider Attribute field is No Divider, in which case the Divider Mode field is disabled. If you select value other than the default, then you need to specify Divider Mode parameters, as Figure 5-77 and Figure 5-78 show.


Figure 5-77 Specifying Divider Attribute

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




Figure 5-78 Specifying Divider Mode

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



For more information on List View dividers, see Section 6.3.15, "How to Use List View and List Item Components."

The following MAF AMX markup and data bindings are generated after you select the appropriate options in the Edit List View dialog:


<amx:listView id="listView1"
              var="row"
              value="#{bindings.employees.collectionModel}"
              fetchSize="#{bindings.employees.rangeSize}"
              showMoreStrategy="autoScroll" 
              bufferStrategy="viewport"
              dividerAttribute="key"
              dividerMode="firstLetter"
              selectionListener=
                "#{bindings.employees.collectionModel.makeCurrent}"
              selectedRowKeys=
                "#{bindings.employees.collectionModel.selectedRow}">
   <amx:listItem id="listItem1" >
      <amx:outputText value="#{row.key}"
                      styleClass="adfmf-listItem-subtext" 
                      id="outputText1"/>
   </amx:listItem>
</amx:listView>


For more information about generated bindings, see Section 5.3.2.4.4, "What You May Need to Know About Generated Bindings."

The following are supported controls for MAF List View:

	
MAF Output Text


	
MAF Image












5.3.2.4.4 What You May Need to Know About Generated Bindings

Table 5-7 shows sample bindings that are added to a MAF AMX page when components are dropped.


Table 5-7 Sample Data Bindings

	Component	Data Bindings
	
Button

	

<amx:commandButton id="commandButton1" 
                   actionListener="#{bindings.FindContacts.execute}"
                   text="FindContacts" 
                   disabled="#{!bindings.FindContacts.enabled}">
</amx:commandButton> 


	
Link

	

<amx:commandLink id="commandLink1" 
                 actionListener="#{bindings.FindContacts.execute}"
                 text="FindContacts" 
                 disabled="#{!bindings.FindContacts.enabled}">
</amx:commandLink> 


	
Input Date with Label

	

<amx:inputDate id="inputDate1" 
               value="#{bindings.timeStamp.inputValue}"
               label="#{bindings.timeStamp.hints.label}">
</amx:inputDate> 


	
Input Date

	

<amx:inputDate id="inputDate1"
               value="#{bindings.timeStamp.inputValue}">
</amx:inputDate> 


	
Input Text with Label

	

<amx:inputText id="inputText1"
               value="#{bindings.contactData.inputValue}"
               label="#{bindings.contactData.hints.label}">
</amx:inputText>


	
Input Text

	

<amx:inputText id="inputText1"
               value="#{bindings.contactData.inputValue}"
               simple="true">
</amx:inputText>


	
Output Text

	

<amx:outputText id="outputText1"
               value="#{bindings.contactData.inputValue}">
</amx:outputText>


	
Output Text with Label

	

<amx:panelLabelAndMessage id="panelLabelAndMessage1"
          label="#{bindings.contactData.hints.label}">
   <amx:outputText id="outputText1"
                   value="#{bindings.contactData.inputValue}"/>
</amx:panelLabelAndMessage>


	
Select Boolean Checkbox

	

<amx:selectBooleanCheckbox id="selectBooleanCheckbox1"
           value="#{bindings.contactData.inputValue}"
           label="#{bindings.contactData.label}">
</amx:selectBooleanCheckbox> 


	
Select Boolean Switch

	

<amx:selectBooleanSwitch id="selectBooleanSwitch"
           value="#{bindings.contactData.inputValue}"
           label="#{bindings.contactData.label}">
</amx:selectBooleanSwitch> 


	
Select One Button

	

<amx:selectOneButton id="selectOneButton1"
           value="#{bindings.contactData.inputValue}"
           label="#{bindings.contactData.label}"
           required="#{bindings.contactData.hints.mandatory}">
   <amx:selectItems value="#{bindings.contactData.items}"/>
</amx:selectOneButton> 


	
Select One Choice

	

<amx:selectOneChoice id="selectOneChoice1"
                value="#{bindings.contactData.inputValue}"
                label="#{bindings.contactData.label}">
   <amx:selectItems id="selectItems1"
                    value="#{bindings.contactData.items}"/>
</amx:selectOneChoice> 


	
Select Many Checkbox

	

<amx:selectManyCheckbox id="selectManyCheckbox1"
                      value="#{bindings.AssetView.inputValue}"
                      label="#{bindings.AssetView.label}">
   <amx:selectItems id="selectItems1"
                    value="#{bindings.AssetView.items}"/>
</amx:selectManyCheckbox> 


	
Select One Radio

	

<amx:selectOneRadio id="selectOneRadio1"
               value="#{bindings.contactData.inputValue}"
               label="#{bindings.contactData.label}"
   <amx:selectItems id="selectItems1"
                    value="#{bindings.contactData.items}"/>
</amx:selectOneRadio> 


	
Select Many Choice

	

<amx:selectManyChoice id="selectManyChoice1"
                      value="#{bindings.AssetView.inputValue}"
                      label="#{bindings.AssetView.label}">
   <amx:selectItems id="selectItems1"
                    value="#{bindings.AssetView.items}"/>
</amx:selectManyChoice> 












5.3.2.4.5 What You May Need to Know About Generated Drag and Drop Artifacts

The first drag and drop event generates the following directories and files:

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

Figure 5-79 shows a sample DataBindings.cpx file generated upon drag and drop.


Figure 5-79 DataBindings.cpx File in Source View

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



The DataBindings.cpx files define the binding context for the entire MAF AMX application feature and provide the metadata from which the binding objects are created at runtime. A MAF AMX application feature may have more than one DataBindings.cpx file if a component was created outside of the project and then imported. These files map individual MAF AMX pages to page definition files and declare which data controls are being used by the MAF AMX application feature. At runtime, only the data controls listed in the DataBindings.cpx files are available to the current MAF AMX application feature.

JDeveloper automatically creates a DataBindings.cpx file in the default package of the ViewController project when you for the first time use the Data Controls window to add a component to a page or an operation to an activity. Once the DataBindings.cpx file is created, JDeveloper adds an entry for the first page or task flow activity. Each subsequent time you use the Data Controls window, JDeveloper adds an entry to the DataBindings.cpx for that page or activity, if one does not already exist.

Once JDeveloper creates a DataBindings.cpx file, you can open it in the Source view (see Figure 5-79) or the Overview editor.

The Page Mappings (pageMap) section of the file maps each MAF AMX page or task flow activity to its corresponding page definition file using an ID. The Page Definition Usages (pageDefinitionUsages) section maps the page definition ID to the absolute path for page definition file in the MAF AMX application feature. The Data Control Usages (dataControlUsages) section identifies the data controls being used by the binding objects defined in the page definition files. These mappings allow the binding container to be initialized when the page is invoked.

You can use the Overview editor to change the ID name for page definition files or data controls by double-clicking the current ID name and editing inline. Doing so will update all references in the MAF AMX application feature. Note, however, that JDeveloper updates only the ID name and not the file name. Ensure that you do not change a data control name to a reserved word.

You can also click the DataBindings.cpx file's element in the Structure window and then use the Properties window to change property values.

Figure 5-80 shows a sample PageDef file generated upon drag and drop.


Figure 5-80 PageDef File

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



Page definition files define the binding objects that populate the data in MAF AMX UI components at runtime. For every MAF AMX page that has bindings, there must be a corresponding page definition file that defines the binding objects used by that page. Page definition files provide design-time access to all the bindings. At runtime, the binding objects defined by a page definition file are instantiated in a binding container, which is the runtime instance of the page definition file.

The first time you use the Data Controls window to add a component to a page, JDeveloper automatically creates a page definition file for that page and adds definitions for each binding object referenced by the component. For each subsequent databound component you add to the page, JDeveloper automatically adds the necessary binding object definitions to the page definition file.

By default, the page definition files are located in the mobile.PageDefs package in the Application Sources node of the ViewController project. If the corresponding MAF AMX page is saved to a directory other than the default, or to a subdirectory of the default, then the page definition is also be saved to a package of the same name.

For information on how to open a page definition file, see Section 5.3.1.5, "Accessing the Page Definition File." When you open a page definition file in the Overview editor, you can view and configure bindings, contextual events, and parameters for a MAF AMX page using the following tabs:

	
Bindings and Executables: this tab shows three different types of objects: bindings, executables, and the associated data controls. Note that data controls do not display unless you select a binding or executable.

By default, the model binding objects are named after the data control object that was used to create them. If a data control object is used more than once on a page, JDeveloper adds a number to the default binding object names to keep them unique.


	
Contextual Events: you can create contextual events to which artifacts in a MAF AMX application feature can subscribe.


	
Parameters: parameter binding objects declare the parameters that the page evaluates at the beginning of a request. You can define the value of a parameter in the page definition file using static values or EL expressions that assign a static value.




When you click an item in the Overview editor (or the associated node in the Structure window), you can use the Properties window to view and edit the attribute values for the item, or you can edit the XML source directly by clicking the Source tab.






5.3.2.4.6 Using the MAF AMX Editor Bindings Tab

JDeveloper's Bindings tab (see Figure 5-81) is available in the MAF AMX Editor. It displays the data bindings defined for a specific MAF AMX page. If you select a binding, its relationship to the underlying Data Control are shown and the link to the PageDef file is provided.


Figure 5-81 Bindings Tab

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







5.3.2.4.7 What You May Need to Know About Removal of Unused Bindings

When you delete or cut a MAF AMX component from the Structure window, unused bindings are automatically removed from your page.




	
Note:

Deleting a component from the Source editor does not trigger the removal of bindings.









Figure 5-82 demonstrates the deletion of a List View component that references bindings. Upon deletion, the related binding entry is automatically removed from the corresponding PageDef.xml file.


Figure 5-82 Deleting Bound Components from Page

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



Figure 5-83 demonstrates the removal of the List View component by cutting it from the page.


Figure 5-83 Cutting Bound Components from Page

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



After clicking Cut, you are presented with the Confirm Removal of Bindings dialog that prompts you to choose whether or not to delete the corresponding bindings, as shown in Figure 5-84.


Figure 5-84 Confirm Removal of Bindings Dialog

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









5.3.2.5 What You May Need to Know About Element Identifiers and Their Audit

MAF generates a unique element identifier (id) and automatically inserts it into the MAF AMX page when an element is added by dropping a component from the Components window, or by dragging and dropping a data control. This results in a valid identifier in the MAF AMX page that differentiates each component from others, possibly similar components within the same page.

MAF provides an identifier audit utility that does the following:

	
Checks the presence and uniqueness of identifiers in a MAF AMX page.


	
If the identifier is not present or not unique, an error is reported for each required id attribute of an element.


	
Provides an automatic fix to generate a unique id for the element when a problem with the identifier is reported.




Figure 5-85 and Figure 5-86 show the identifier error reporting in the Source editor and Structure pane respectively.


Figure 5-85 Element Identifier Audit in Source Editor

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




Figure 5-86 Element Identifier Audit in Structure Pane

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



In addition to the id, the audit utility checks the popupId and alignId attributes of the Show Popup Behavior operation (see Section 6.2.8, "How to Use a Popup Component").

Figure 5-87 and Figure 5-88 show the Show Popup Behavior's Popup Id and Align Id attributes error reporting in the Source Editor respectively.


Figure 5-87 Popup Id Attribute Audit in Source Editor

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




Figure 5-88 Align Id Attribute Audit in Source Editor

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



For more information, see "Auditing and Monitoring Java Projects " in Oracle Fusion Middleware Developing Applications with Oracle JDeveloper.








5.3.3 What You May Need to Know About the Server Communication

The security architecture used by MAF guarantees that the browser hosting a MAF AMX page does not have access to the security information needed to make connections to a secure server to obtain its resources. This has a direct impact on AJAX calls made from MAF AMX pages: these calls are not supported, which poses limitations on the use of JavaScript from within MAF AMX UI components. Communication with the server must occur from the embedded Java code layer.











Part V



Advanced Topics

Describes how to enable the content derived from remote URLs to access native device controls, how to augment MAF applications with user preference pages, and how setting constraints can determine how MAF applications show or hide content. This part also describes how to enable push notifications, synchronize and cache data, and handle errors.

Part V contains the following chapters:

	
Chapter 13, "Implementing Application Feature Content Using Remote URLs"


	
Chapter 14, "Enabling User Preferences"


	
Chapter 15, "Setting Constraints on Application Features"


	
Chapter 16, "Accessing Data on Oracle Cloud"


	
Chapter 17, "Enabling Push Notifications"


	
Chapter 18, "Handling Errors in MAF Applications"










Part III



Developing MAF Applications

Describes how to declaratively develop a MAF application using the overview editors.

Part III contains the following:

	
Chapter 4, "Defining a Mobile Application"










Part II



Getting Started

Describes how to set up the development environment for MAF application development and provides instructions on creating MAF applications.

Part II contains the following chapters:

	
Chapter 2, "Setting Up the Development Environment"


	
Chapter 3, "Getting Started with Mobile Application Development"










A Troubleshooting


This appendix describes problems with various aspects of mobile applications, as well as how to diagnose and resolve them.

This appendix includes the following sections:

	
Section A.1, "Problems with Input Components on iOS Simulators"


	
Section A.3, "Code Signing Issues Prevent Deployment"


	
Section A.4, "The credentials Attribute Causes Deployment to Fail"






A.1 Problems with Input Components on iOS Simulators


Issue:

On mobile applications deployed to iOS simulators, text entered into one <amx:inputText> component field becomes attached to the beginning of the text entered in subsequent field when navigating from one field to another using a mouse. For example, on a page with First Name, Middle Name, and Last Name input text fields, if you enter John in the First Name field, then click the Middle Name field, and enter P, the text displays as JohnP. Likewise, when you click the Last Name field, and enter Smith, the text in that field displays as JohnPSmith, as shown in Figure A-1.


Figure A-1 Text Values Concatenate in Subsequent <amx:inputText> fields

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






	
Note:

This behavior only occurs on iOS simulators and in web pages, not on actual devices.










Solution:

Use the keyboard on the simulator to traverse the input text fields rather than the mouse.






A.2 The Geographic Map Component Limits Number of Address Points


Issue:

The Geographic Map component is unable to resolve all address points when Google maps are used as the map provider. This problem is caused by the license that allows users without the business license only limited access to the geocoding service that enables address resolution.


Solution:

MAF provides a handler for error messages produced by the geocoding service. These messages are displayed at runtime if the maximum allowed number of address points is exceeded. The number of requests is limited to 10 requests per second and redundant requests are not sent to the geocoding API.

You should monitor error messages listed in Table A-1.


Table A-1

	Error ID	Message	Description
	
OVER_QUERY_LIMIT

	
GeoCoder quota has been exceeded.

	
Indicates that you are over your quota.


	
REQUEST_DENIED

	
Request denied! Check your API key and client ID.

	
Indicates that the request was denied, possibly because the request includes a result_type or location_type parameter but does not include an API key or client ID.












A.3 Code Signing Issues Prevent Deployment


Issue:

In some iOS development environments, mobile application deployment fails because of code signing errors.


Solution:

To ensure that the mobile application is signed, add code signing data to the Mach-O (Mach object) file by configuring the environment with CODESIGN_ALLOCATE. For example, enter the following from the Terminal:


export CODESIGN_ALLOCATE="/Applications/Xcode.app/Contents/Developer/usr/bin/codesign_allocate"


For more information, see codesign_allocate(1) OS X Manual Page and OS X ABI Mach-O File Format Reference, both available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).






A.4 The credentials Attribute Causes Deployment to Fail


Issue:

The presence of the credentials attribute defined for the adfmf:feature element in the maf-feature.xml file causes JDeveloper to cancel deployment and write an error similar to the following to the deployment log:


XML validation failed for file
/Users/jsmith/jdeveloper/mywork/MobileApplication/ViewController/src/META-INF/maf-feature.xml.
[12:26:44 PM] The file contains the following errors:
Error (Line 3, Column 44): Attribute credentials not defined on element adfmf:feature
Error (Line 10, Column 49): Attribute credentials not defined on element adfmf:feature
Error (Line 19, Column 51): Attribute credentials not defined on element adfmf:feature
Error (Line 35, Column 69): Attribute credentials not defined on element adfmf:feature
Error (Line 50, Column 65): Attribute credentials not defined on element adfmf:feature
[12:26:50 PM] Deployment cancelled.
[12:26:50 PM] ----  Deployment incomplete  ----.
[12:26:50 PM] XML validation failed.



Solution:

When you migrate an application created by ADF Mobile, you must verify that the authentication mode once defined in maf-feature.xml (such as <adfmf:feature id="feature1" name="feature1" credentials="remote">) is now defined using the authenticationMode attribute in the connections.xml file. JDeveloper's audit rules can detect the presence of the credentials attribute and assist you in removing it from the maf-feature.xml file.

Because only the local and remote values are valid for the autneticationMode attribute, do not migrate the value of none (<adfmf:feature id="feature1" name="feature1" credentials="none">) to the authenticateionMode attribute, as doing so will cause the deployment will fail. For more information, see Section 21.3, "Overview of the Authentication Process for Mobile Applications."










7 Using Bindings and Creating Data Controls


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

This chapter includes the following sections:

	
Section 7.1, "Introduction to Bindings and Data Controls"


	
Section 7.2, "About Object Scope Lifecycles"


	
Section 7.3, "Creating EL Expressions"


	
Section 7.4, "Creating and Using Managed Beans"


	
Section 7.5, "Exposing Business Services with Data Controls"


	
Section 7.6, "Creating Databound UI Components from the Data Controls Panel"


	
Section 7.7, "What Happens at Runtime: How the Binding Context Works"


	
Section 7.8, "Configuring Data Controls"


	
Section 7.9, "Working with Attributes"


	
Section 7.10, "Creating and Using Bean Data Controls"


	
Section 7.11, "Using the DeviceFeatures Data Control"


	
Section 7.12, "Validating Attributes"


	
Section 7.13, "About Data Change Events"






7.1 Introduction to Bindings and Data Controls

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

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

The Mobile Application Framework comes with two out-of-the box data controls: the DeviceFeatures data control and the ApplicationFeatures data control. The DeviceFeatures data control appears within the Data Controls panel in JDeveloper, enabling you to drag and drop the primary data attributes of data controls to your application as (text) fields, and the operations of data controls as command objects (buttons). These drag and drop actions will generate EL bindings in your application and the appropriate properties for the controls that are created. The bindings are represented in a DataControls.dcx file, which points at the data control source, and the page bindings link the specific page's reference to the data control. For information about the ApplicationFeatures data control, see Section 4.5.5, "What You May Need to Know About Custom Springboard Application Features with MAF AMX Content."

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

	
Section 7.5, "Exposing Business Services with Data Controls"


	
Section 7.6, "Creating Databound UI Components from the Data Controls Panel"


	
Section 7.7, "What Happens at Runtime: How the Binding Context Works"


	
Section 7.8, "Configuring Data Controls"


	
Section 7.9, "Working with Attributes"


	
Section 7.10, "Creating and Using Bean Data Controls"


	
Section 7.11, "Using the DeviceFeatures Data Control"









7.2 About Object Scope Lifecycles

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

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

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


	
Page flow scope—The object is available for the duration of a feature (single feature boundary).


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




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

EL expressions defined in the application scope namespace are available for the life of the application, across feature boundaries. You can define an application scope in one view of an application, and then reference it in another. EL expressions defined in the page flow scope namespace are available for the duration of a feature, within the bounds of a single feature. EL expressions defined in the view scope namespace are available for the duration of the view, within the bounds of a single page of a feature. In addition to these variable-containing scopes, MAF defines scopes that can expose information about device properties and application preferences. These scopes have application-level lifetime and visibility. For more information, see Section 7.3.5.2, "About the Managed Beans Category" and Section 7.3.5.3, "About the Mobile Application Framework Objects Category."

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




	
Note:

Every object you put in a memory scope is serialized to a JSON DataChangeEvent, and objects returned by any getter method inside this object are also serialized. This can lead to deeply nested object trees that are serialized, which will decrease performance. To avoid serialization of a chain of nested objects, you should define them as transient. See Section 7.10.1, "What You May Need to Know About Serialization of Bean Class Variables" for more information.











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

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

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








7.3 Creating EL Expressions

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

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

In a typical application, you would create objects like UserList as a managed bean. The runtime manages instantiating these beans on demand when any EL expression references them for the first time. When displaying a value, the runtime evaluates the EL expression and pulls the value from the managed bean to populate the component with data when the page is displayed. If the user updates data in the UI component, the runtime pushes the value back into the corresponding managed bean based on the same EL expression. For more information about creating and using managed beans, see Section 7.4, "Creating and Using Managed Beans." For more information about EL expressions, see the Java EE tutorial at http://www.oracle.com/technetwork/java/index.html.




	
Note:

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

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


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











7.3.1 About Data Binding EL Expressions

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

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


#{bindings.BindingObject.propertyName}


where:

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


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


	
propertyName is a variable that determines the default display characteristics of each databound UI component and sets properties for the binding object at runtime. There are different binding properties for each type of binding object. For more information about binding properties, see Section 7.3.3, "What You May Need to Know About MAF Binding Properties."




For example, in the following expression:


#{bindings.ProductName.inputValue}


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




	
Tip:

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









As stated previously, when you use the Data Controls panel to create UI components, these expressions are built for you. However, you can also manually create them if you need to. The JDeveloper Expression Builder is a dialog that helps you build EL expressions by providing lists of binding objects defined in the page definition files, as well as other valid objects to which a UI component may be bound. It is particularly useful when creating or editing MAF databound expressions because it provides a hierarchical list of MAF binding objects and their most commonly used properties. For information about binding properties, see Section 7.3.3, "What You May Need to Know About MAF Binding Properties."






7.3.2 How to Create an EL Expression

You can create EL expressions declaratively using the JDeveloper Expression Builder. You can access the Expression Builder from the Properties window.


Before you begin

It may be helpful to have an understanding of EL expressions. For more information, see Section 7.3, "Creating EL Expressions."


To use the Expression Builder:

	
In the Properties window, locate the attribute you wish to modify and use the rightmost dropdown menu to choose Expression Builder.


	
Create expressions using the following features:

	
Use the Variables dropdown to select items that you want to include in the expression. These items are displayed in a tree that is a hierarchical representation of the binding objects. Each icon in the tree represents various types of binding objects that you can use in an expression.

To narrow down the tree, you can either use the dropdown filter or enter search criteria in the search field. The EL accessible objects exposed by MAF are located under the Mobile Application Framework Objects node, which is under the ADF Managed Beans node.




	
Tip:

For more information about these objects, see the MAF Javadoc. See also Section 7.3.5, "About the Categories in the Expression Builder."









Selecting an item in the tree causes it to be moved to the Expression box within an EL expression. You can also type the expression directly in the Expression box.


	
Use the operator buttons to add logical or mathematical operators to the expression.




Figure 7-1 shows an example of how to create an EL expression from the ADF Managed Beans category. However, you can create EL expressions from any of the categories described in Section 7.3.5, "About the Categories in the Expression Builder."


Figure 7-1 The Expression Builder Dialog

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






	
Tip:

For information about using proper syntax to create EL expressions, see the Java EE tutorial at http://download.oracle.com/javaee/index.html.










Table 7-1 Icons Under the Bindings Node of the Expression Builder

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


	
Represents the bindings container variable, which references the binding container of the current page. Opening the bindings node exposes all the binding objects for the current page.


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


	
Represents the data binding variable, which references the entire binding context (created from all the.cpx files in the application). Opening the data node exposes all the page definition files in the application.


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


	
Represents an action binding object. Opening a node that uses this icon exposes a list of valid action binding properties.


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


	
Represents an iterator binding object. Opening a node that uses this icon exposes a list of valid iterator binding properties.


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


	
Represents an attribute binding object. Opening a node that uses this icon exposes a list of valid attribute binding properties.


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


	
Represents a list binding object. Opening a node that uses this icon exposes a list of valid list binding properties.


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


	
Represents a table or tree binding object. Opening a node that uses this icon exposes a list of valid table and tree binding properties.


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


	
Represents a MAF binding object property. For more information about MAF properties, see Section 7.3.3, "What You May Need to Know About MAF Binding Properties."
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Represents a parameter binding object.


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


	
Represents a bean class.


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


	
Represents a method.












7.3.2.1 About the Method Expression Builder

Table 7-2 shows properties that have the Method Expression Builder option available in the Properties window instead of the Expression Builder option. The only difference between them is that the Method Expression Builder filters out the managed beans depending on the selected property.


Table 7-2 Properties for the Method Expression Builder

	Property	Element
	
action

	
amx:commandButton


	
action

	
amx:commandLink


	
action

	
amx:listItem


	
action

	
amx:navigationDragBehavior


	
action

	
dvtm:chartDataItem


	
action

	
dvtm:ieDataItem


	
action

	
dvtm:timelineItem


	
action

	
dvtm:area


	
action

	
dvtm:marker


	
actionListener

	
amx:listItem


	
actionListener

	
amx:commandButton


	
actionListener

	
amx:commandLink


	
binding

	
amx:actionListener


	
mapBoundsChangeListener

	
dvtm:geographicMap


	
mapInputListener

	
dvtm:geographicMap


	
moveListener

	
amx:listView


	
rangeChangeListener

	
amx:listView


	
selectionListener

	
amx:listView


	
selectionListener

	
amx:filmStrip


	
selectionListener

	
dvtm:areaDataLayer


	
selectionListener

	
dvtm:pointDataLayer


	
selectionListener

	
dvtm:treemap


	
selectionListener

	
dvtm:sunburst


	
selectionListener

	
dvtm:timelineSeries


	
selectionListener

	
dvtm:nBox


	
selectionListener

	
dvtm:areaChart


	
selectionListener

	
dvtm:barChart


	
selectionListener

	
dvtm:bubbleChart


	
selectionListener

	
dvtm:comboChart


	
selectionListener

	
dvtm:horizontalBarChart


	
selectionListener

	
dvtm:lineChart


	
selectionListener

	
dvtm:funnelChart


	
selectionListener

	
dvtm:pieChart


	
selectionListener

	
dvtm:scatterChart


	
valueChangeListener

	
amx:inputDate


	
valueChangeListener

	
amx:inputNumberSlider


	
valueChangeListener

	
amx:inputText


	
valueChangeListener

	
amx:selectBooleanCheckbox


	
valueChangeListener

	
amx:selectBooleanSwitch


	
valueChangeListener

	
amx:selectManyCheckbox


	
valueChangeListener

	
amx:selectManyChoice


	
valueChangeListener

	
amx:selectOneButton


	
valueChangeListener

	
amx:selectOneChoice


	
valueChangeListener

	
amx:selectOneRadio


	
valueChangeListener

	
dvtm:statusMeterGauge


	
valueChangeListener

	
dvtm:dialGauge


	
valueChangeListener

	
dvtm:ratingGauge


	
viewportChangeListener

	
dvtm:areaChart


	
viewportChangeListener

	
dvtm:barChart


	
viewportChangeListener

	
dvtm:comboChart


	
viewportChangeListener

	
dvtm:horizontalBarChart


	
viewportChangeListener

	
dvtm:lineChart












7.3.2.2 About Non EL-Properties

Table 7-3 shows the properties that do not have the EL Expression Builder option available in the Properties window, because they are not EL-enabled.


Table 7-3 Non EL-Properties

	Property	Element
	
id

	
all elements


	
facetName

	
amx:facetRef


	
failSafeClientHandler

	
amx:loadingIndicatorBehavior


	
failSafeDuration

	
amx:loadingIndicatorBehavior


	
group

	
amx:validationBehavior


	
name

	
amx:attribute


	
name

	
amx:attributeList


	
name

	
amx:attributeListIterator


	
name

	
amx:facet


	
ref

	
amx:attributeList


	
type

	
dvtm:attributeGroups


	
var

	
amx:carousel


	
var

	
amx:filmStrip


	
var

	
amx:iterator


	
var

	
amx:listView


	
var

	
amx:loadBundle


	
var

	
dvtm:areaChart


	
var

	
dvtm:barChart


	
var

	
dvtm:bubbleChart


	
var

	
dvtm:comboChart


	
var

	
dvtm:funnelChart


	
var

	
dvtm:horizontalBarChart


	
var

	
dvtm:lineChart


	
var

	
dvtm:pieChart


	
var

	
dvtm:scatterChart


	
var

	
dvtm:sparkChart


	
var

	
dvtm:geographicMap


	
varStatus

	
amx:attributeListIterator














7.3.3 What You May Need to Know About MAF Binding Properties

When you create a databound component using the Expression Builder, the EL expression might reference specific MAF binding properties. At runtime, these binding properties can define such things as the default display characteristics of a databound UI component or specific parameters for iterator bindings. The ADF binding properties are defined by Oracle APIs. For a full list of the available properties for each binding type, see Table 7-4, "Runtime EL Properties of MAF Bindings"

Values assigned to certain properties are defined in the page definition file. For example, iterator bindings have a property called RangeSize, which specifies the number of rows the iterator should display at one time. The value assigned to RangeSize is specified in the page definition file, as shown in Example 7-1.


Example 7-1 Iterator Binding Object with the RangeSize Property


<iterator Binds="ItemsForOrder" RangeSize="25" 
              DataControl="BackOfficeAppModuleDataControl" 
              id="ItemsForOrderIterator" ChangeEventPolicy="ppr"/>








7.3.4 How to Reference Binding Containers

You can reference the active screen's binding container by the root EL expression "#{bindings}" and you can reference another screen's binding container through the expression "#{data.PageDefName}". The Mobile Application Framework AMX binding objects are referenced by name from the binding container "#{bindings.Name}".

Table 7-4 shows a partial list of the properties that you can use in EL expressions to access values of the Mobile Application Framework AMX binding objects at runtime. The properties appear in alphabetical order.


Table 7-4 Runtime EL Properties of MAF Bindings

	Runtime Property	Description	Iterator	Action	attributeValues	Tree
	
class

	
Returns the Java class object for the runtime binding.

	
Yes

	
Yes

	
Yes

	
Yes


	
collectionModel

	
Exposes a collection of data. EL expressions used within a component that is bound to a collectionModel can be referenced with a row variable Foot 1 , which will resolve the expression for each element in the collection.

	
No

	
No

	
No

	
Yes


	
collectionModel.makeCurrent

	
Causes the selected row to become the current row in the iterator for this binding.

	
No

	
No

	
No

	
Yes


	
collectionModel.selectedRow

	
Returns a reference to the selected row.

	
No

	
No

	
No

	
Yes


	
currentRow

	
Returns a reference to the current row or data object pointed to by the iterator (for example, built-in navigation actions).

	
Yes

	
No

	
No

	
No


	
currentRow.dataprovider

	
Returns a reference to the current row or data object pointed to by the iterator. (This is the same object returned by currentRow, just with a different syntax).

	
Yes

	
No

	
No

	
No


	
enabled

	
Returns true or false, depending on the state of the action binding. For example, the action binding may be enabled (true) or disabled (false) based on the currency (as determined, for example, when the user clicks the First, Next, Previous, or Last navigation buttons).

	
No

	
Yes

	
No

	
No


	
execute

	
Invokes the named action or methodAction binding when resolved.

	
No

	
Yes

	
No

	
No


	
format

	
This is a shortcut for hints.format.

	
No

	
No

	
Yes

	
Yes


	
hints

	
Returns a list of name-value pairs for UI hints for all display attributes to which the binding is associated.

	
No

	
No

	
Yes

	
Yes


	
inputValue

	
Returns the value of the first attribute to which the binding is associated.

	
No

	
No

	
Yes

	
No


	
items

	
Returns the list of values associated with the current list-enabled attribute.

	
No

	
No

	
Yes

	
No


	
label

	
Available as a child of hints or direct child of an attribute. Returns the label (if supplied by control hints) for the first attribute of the binding.

	
No

	
No

	
Yes

	
Yes


	
name

	
Returns the id of the binding as declared in the PageDef.xml file.

	
Yes

	
Yes

	
Yes

	
Yes


	
rangeSize

	
Returns the range size of the iterator binding's row set. This allows you to determine the number of data objects to bind from the data source.

	
Yes

	
No

	
No

	
Yes


	
result

	
Returns the result of a method that is bound and invoked by a method action binding.

	
No

	
Yes

	
No

	
No


	
updateable

	
Available as a child of hints or direct child of an attribute. Returns true if the first attribute to which the binding is associated is updateable. Otherwise, returns false.

	
No

	
No

	
Yes

	
Yes


	
viewable

	
Available as a child of Tree. Resolves at runtime whether this binding and the associated component should be rendered or not.

	
No

	
No

	
No

	
Yes








Footnote 1  The EL term row is used within the context of a collection component; row simply acts as an iteration variable over each element in the collection whose attributes can be accessed by a MAF AMX binding object when the collection is rendered. Attribute and list bindings can be accessed through the row variable. The syntax for such expressions will be the same as those used for accessing binding objects outside of a collection, with the row variable prepended as the first term: #{row.bindings.Name.property}.






7.3.5 About the Categories in the Expression Builder

The following categories are available in the Expression Builder for MAF AMX pages:

	
About the Bindings Category


	
About the Managed Beans Category


	
About the Mobile Application Framework Objects Category






7.3.5.1 About the Bindings Category

This section lists the options available under the Bindings category. The bindings and data nodes display the same set of supported bindings and properties. Table 7-5 lists available binding types along with the properties that are supported for each binding type. The securityContext node supports the following properties:

	
authenticated


	
userGrantedPrivilege


	
userInRole


	
userName




For example:


#{securityContext.authenticated}
#{securityContext.userGrantedPrivilege['submit_privilege']}
#{securityContext.userInRole[&rsquor;manager_role']}
#{securityContext.userName}



Table 7-5 Supported Binding Types

	Binding Type	Properties
	
accessorIterator

	
class

currentRow: dataProvider

name

rangeSize


	
action

	
class

enabled

execute

name


	
attributeValues

	
autoSubmit

category

class

controlType

displayHeight

displayHint

displayWidth

filedorder

format

hints: allows.read, allows.update, autoSubmit, category, controlType, displayHeight, displayHint, displayWidth, filedorder, format, label, mandatory, precision, tooltip, updateable

inputValue

items

iteratorBinding

label

mandatory

name

precision

tooltip

updateable


	
button

	
autoSubmit

category

class

controlType

displayHeight

displayHint

displayWidth

filedorder

format

hints: allows.read, allows.update, autoSubmit, category, controlType, displayHeight, displayHint, displayWidth, filedorder, format, label, mandatory, precision, tooltip, updateable

inputValue

items

iteratorBinding

label

mandatory

name

precision

tooltip

updateable


	
invokeAction

	
always

deferred


	
iterator

	
class

currentRow: dataProvider

name

rangeSize


	
list

	
autoSubmit

category

class

controlType

displayHeight

displayHint

displayWidth

filedorder

format

hints: format, allows.read, allows.update, autoSubmit, category, controlType, displayHeight, displayHint, displayWidth, filedorder, format, label, mandatory, precision, tooltip, updateable

inputValue

items

iteratorBinding

label

mandatory

name

precision

tooltip

updateable


	
methodAction

	
class

enabled

execute

name

operationEnabled

operationInfo

paramsMap

result


	
methodIterator

	
class

currentRow: dataProvider

name

rangeSize


	
searchAction

	
class

enabled

execute

name

operationEnabled

operationInfo

paramsMap

result


	
tree

	
category

class

collectionModel: bindings, makeCurrent, selectedRow, <AttrName>

displayHeight

displayHint

displayWidth

filedorder

format

hints: category, displayHeight, displayHint, displayWidth, filedorder, format, label, mandatory, precision, tooltip, updateable, <AttrName>

iteratorBinding

label

mandatory

name

precision

rangeSize

tooltip

updateable

viewable


	
variable

	
class

currentRow: dataProvider

name


	
variableIterator

	
class

currentRow: dataProvider

name












7.3.5.2 About the Managed Beans Category

This section lists the options available under the Managed Beans category.

	
applicationScope: Managed Beans > applicationScope node contains everything that is defined at the application level (for example, application-scoped managed beans).


	
pageFlowScope: Managed Beans > pageFlowScope node contains everything that is defined at the page flow level (for example, page flow-scoped managed beans).


	
viewScope: Managed Beans > viewScope node contains everything that is defined at the view level (for example, view-scoped managed beans).




The MAF runtime will register itself as a listener on managed bean property change notifications so that EL expressions bound to UI components that reference bean properties will update automatically if the value of the property changes. Sourcing these notifications requires some additional code in the beans' property accessors. To automatically generate the necessary code to source notifications from your beans' property accessors, select the Notify listeners when property changes checkbox in the Generate Accessors dialog (see Figure 7-2).


Figure 7-2 Notify Listeners When Property Changes

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



It is not necessary to add this code to simply reference bean methods or properties through EL, but it is necessary to keep the rendering of any EL expressions in the active form that depend on values stored in the bean current if those values change, especially if the change is indirect, such as a side effect of executing a bean method that changes one or more property values. For information about property changes and the PropertyChangeSupport class, see Section 7.13, "About Data Change Events."

Example 7-2 illustrates how to retrieve a value bound to another managed bean attribute programmatically.


Example 7-2 Object Value Retrieved Programmatically from a Managed Bean


public void someMethod()
{
  Object value = AdfmfJavaUtilities.evaluateELExpression("#{applicationScope.MyManagedBean.someProperty}");




Example 7-3 illustrates how to execute bindings programmatically from a managed bean.


Example 7-3 Bindings Executed Programmatically from a Managed Bean


public void someMethod()
{
  Object value = AdfmfJavaUtilities.evaluateELExpression("#{bindings.someDataControlMethod.execute}");







	
Note:

If you declare a managed bean within the applicationScope of a feature but then try to reference that bean through EL in another feature at design time, you will see a warning in the design time about invalid EL. This warning is due to the fact that the design time cannot find a reference in the current project for that bean. You can reference that bean at runtime only if you first visit the initial feature where you declared the bean and the bean is instantiated before you access it through EL in another feature. This is not the case for the PreferenceValue element as it uses the Name attribute value as the node label.














7.3.5.3 About the Mobile Application Framework Objects Category

The Mobile Application Framework Objects category lists various objects defined in the Mobile Application Framework that can be referenced using EL, such as object scopes.

MAF variables and managed bean references are defined within different object scopes that determine the variable's lifetime and visibility. In order of decreasing visibility, they are application scope, page flow scope, and view scope. For more information about the different object scopes, see Section 7.2, "About Object Scope Lifecycles.".

In addition to these variable-containing scopes, MAF defines scopes that can expose information about device properties and application preferences. These scopes have application-level lifetime and visibility.

The following are available under the Mobile Application Framework Objects category:

	
applicationScope: The applicationScope node contains everything that is defined at the application level (for example, application-scoped managed beans). EL variables defined in the application scope are available for the life of the application, across feature boundaries.


	
pageFlowScope: The pageFlowScope node contains everything that is defined at the page flow level (for example, page flow-scoped managed beans). EL variables defined in the page flow scope namespace are available for the duration of a feature, within the bounds of a single feature.


	
preferenceScope: The preferenceScope node contains all the application and feature preferences.

Preference elements use the Id attribute value as the node label in the Expression Builder, except for the PreferenceValue element. The PreferenceValue element uses the Name attribute value as the node label in the Expression Builder.




	
Note:

Where string tokens in EL expressions contain a dot (".") or any special character, or a reserved word like default, the Expression Builder surrounds such string tokens with a single quote and bracket. When the feature ID or preference component ID contains a dot, the Expression Builder displays each part of the ID that is separated by a dot as a separate property in the preferenceScope hierarchy. The expression generated also takes each part of the ID separated by a dot as a separate property.









Following are some sample preferenceScope EL expressions:


Example 7-4 Feature ID Containing "."


"#{preferenceScope.feature.oracle.hello.SampleGroup1.label}"





Example 7-5 Attribute Name Is a Reserved Word


"#{preferenceScope.application.OracleMobileApp.Edition['default']}"




	
viewScope: This node contains everything that is defined at the view level (for example, view-scoped managed beans). EL variables defined in the view scope namespace are available for the duration of the view, within the bounds of a single page of a feature.


	
row: The row object is an intermediate variable that is a shortcut to a single provider in the collectionModel. Its name is the value of the var attribute of the parent component (such as List View or Carousel).




	
Note:

It is not possible to evaluate #{row} or properties of row using AdfmfJavaUtilities.evaluateELExpression. These expressions will return a null value.










	
viewControllerBundle

This is the name of the resource bundle variable that points to a resource bundle defined at the project level. This node is shown only after the amx:loadBundle element has been dropped and a resource bundle has been created. The name of this node will vary as it depends on the variable name of amx:loadBundle. This node will display all strings declared in the bundle.

Example 7-6 shows an example of AMX code for viewControllerBundle.


Example 7-6 AMX Code Sample of the loadBundle Element


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













7.3.6 About EL Events

EL events play a significant role in the functioning of the MAF AMX UI, enabling expressions with common terms to update in sync with each other.

EL expressions can refer to values in various contexts. Example 7-7 shows the creation of two Input Number Slider components, with each component tied to an applicationScope value. The output text then uses EL to display a simple addition equation along with the calculated results. When the framework parses the EL expression in the output text labels, it determines that the expression contains references to two values and creates event listeners (see Section 6.10, "Using Event Listeners") for the output text on those two values. When the value of the underlying expression changes, an event is generated to all listeners for that value.




	
Note:

If you are referencing properties on a managed bean (as opposed to scope objects) you have to add the listeners. For more information, see Section 7.3.5.2, "About the Managed Beans Category."










Example 7-7 Generating EL Events with Two Components


<amx:inputNumberSlider id="slider1" label="X" value="#{applicationScope.X}"/>
<amx:inputNumberSlider id="slider2" label="Y" value="#{applicationScope.Y}"/>
<amx:outputText id="ot1" value="#{applicationScope.X} + 
       #{applicationScope.Y} = #{applicationScope.X + applicationScope.Y}"/>




In Example 7-7 two components are updating one value each, and one component is consuming both values. Example 7-8 shows that the behavior would be identical if a third Input Number Slider component is added that references one of the existing values.


Example 7-8 Generating EL Events with Three Components


<amx:inputNumberSlider id="slider1" label="X" value="#{applicationScope.X}"/>
<amx:inputNumberSlider id="slider2" label="Y" value="#{applicationScope.Y}"/>
<amx:outputText id="ot1" value="#{applicationScope.X} + 
       #{applicationScope.Y} = #{applicationScope.X + applicationScope.Y}"/>
<amx:inputNumberSlider id="slider3" label="X" value="#{applicationScope.X}"/>




In Example 7-8, when either Input Number Slider component updates #{applicationScope.X}, the other is automatically updated along with the Output Text.






7.3.7 How to Use EL Expressions Within Managed Beans

While JDeveloper creates many needed EL expressions for you, and you can use the Expression Builder to create those not built for you, there may be times when you need to access, set, or invoke EL expressions within a managed bean.

Example 7-9 shows how you can get a reference to an EL expression and return (or create) the matching object.


Example 7-9 Resolving an EL Expression from a Managed Bean


public static Object resolveExpression(String expression) {
  return AdfmfJavaUtilities.evaluateELExpression(expression);
}




Example 7-10 shows how you can resolve a method expression.


Example 7-10 Resolving a Method Expression from a Managed Bean


public static Object resloveMethodExpression(String expression,
                                             Class returnType,
                                             Class[] argTypes,
                                             Object[] argValues) {
  MethodExpression methodExpression = AdfmfJavaUtilities.getMethodExpression(expression,     returnType, argTypes);
  return methodExpression.invoke(AdfmfJavaUtilities.getAdfELContext(), argValues);
}




Example 7-11 shows how you can set a new object on a managed bean.


Example 7-11 Setting a New Object on a Managed Bean


public static void setObject(String expression, Object newValue) {
  AdfmfJavaUtilities.setELValue(expression, newValue);
}










7.4 Creating and Using Managed Beans

Managed beans are Java classes that you register with the application using various configuration files. When the MAF application starts up, it parses these configuration files and the beans are made available and can be referenced in an EL expression, allowing access to the beans' properties and methods. Whenever a managed bean is referenced for the first time and it does not already exist, the Managed Bean Creation Facility instantiates the bean by calling the default constructor method on the bean. If any properties are also declared, they are populated with the declared default values.

Often, managed beans handle events or some manipulation of data that is best handled at the front end. For a more complete description of how to use managed beans, see the Java EE tutorial at http://www.oracle.com/technetwork/java/index.html.




	
Best Practice:

Use managed beans to store only bookkeeping information, for example the current user. All application data and processing should be handled by logic in the business layer of the application.












	
Note:

EL expressions must explicitly include the scope to reference the bean. For example, to reference the MyBean managed bean from the pageFlowScope scope, your expression would be #{pageFlowScope.MyBean}.











7.4.1 How to Create a Managed Bean in JDeveloper

You can create a managed bean and register it with the MAF application at the same time using the overview editor for the adfc-mobile-config.xml file.


Before you begin

It may be helpful to have an understanding of managed beans. For more information, see Section 7.4, "Creating and Using Managed Beans."


To create and register a managed bean:

	
In the Applications window, double-click adfc-mobile-config.xml.


	
In the editor window, click the Overview tab.


	
In the overview editor, click the Managed Beans navigation tab.

Figure 7-3 shows the editor for the adfc-mobile-config.xml file.


Figure 7-3 Managed Beans in the adfc-mobile-config.xml File

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



	
Click the Add icon to add a row to the Managed Bean table.


	
In the Create Managed Bean dialog, enter values. Click Help for more information about using the dialog. Select the Generate Class If It Does Not Exist option if you want JDeveloper to create the class file for you. You can also open the Create Managed Bean dialog from the Properties window, by selecting one of the listener properties and clicking the Edit button. From there you can create a new managed bean and corresponding method.




	
Note:

When determining what scope to register a managed bean with or to store a value in, always try to use the narrowest scope possible. For more information about the different object scopes, see Section 7.2, "About Object Scope Lifecycles."










	
You can optionally add managed properties for the bean. When the bean is instantiated, any managed properties will be set with the provided value. With the bean selected in the Managed Bean table, click the New icon to add a row to the Managed Properties table. In the Properties window, enter a property name (other fields are optional).




	
Note:

While you can declare managed properties using this editor, the corresponding code is not generated on the Java class. You must add that code by creating private member fields of the appropriate type, and then by choosing the Generate Accessors menu item on the context menu of the code editor to generate the corresponding get and set methods for these bean properties.

















7.4.2 What Happens When You Use JDeveloper to Create a Managed Bean

When you create a managed bean and elect to generate the Java file, JDeveloper creates a stub class with the given name and a default constructor. Example 7-12 shows the code added to the MyBean class stored in the view package.


Example 7-12 Generated Code for a Managed Bean


package view;
 
public class MyBean {
    public MyBean() {
    }
}




You now must add the logic required by your page. You can then refer to that logic using an EL expression that refers to the managed-bean-name given to the managed bean. For example, to access the myInfo property on the my_bean managed bean, the EL expression would be:


#{my_bean.myInfo}


JDeveloper also adds a managed-bean element to the adfc-mobile-config.xml file (or to the task flow file that is being edited). Example 7-13 shows the managed-bean element created for the MyBean class.


Example 7-13 Managed Bean Configuration on the adfc-mobile-config.xml File


<managed-bean>
  <managed-bean-name>my_bean</managed-bean-name>
  <managed-bean-class>view.MyBean</managed-bean-class>
  <managed-bean-scope>application</managed-bean-scope>
</managed-bean>










7.5 Exposing Business Services with Data Controls

Once you have your application's services in place, you can use JDeveloper to create data controls that provide the information needed to declaratively bind UI components to those services.

You generate data controls with the Create Data Control menu item. Data controls consist of one or more XML metadata files that define the capabilities of the services that the bindings can work with at runtime. The data controls work in conjunction with the underlying services.



7.5.1 How to Create Data Controls

You create adapter-based data controls from within the Applications window of JDeveloper.


Before you begin:

It may be helpful to have a general understanding of using data controls. For more information, see Section 7.5, "Exposing Business Services with Data Controls."

You will need to complete this task:

	Create an application workspace and add the business services on which you want to base your data control. For information on creating an application workspace, see Section 3.2, "Creating an Application Workspace."



To create a data control:

	
Right-click the top-level node for the data model project in the application workspace and choose New and then From Gallery.


	
In the New Gallery, expand Business Tier, select Data Controls, select the type of data control that you want to create, and click OK.


	
Complete the remaining steps of the wizard.







	
Note:

In some cases, you can create a data control by right-clicking the class or object on which the data control will be based and choosing Create Data Control.














7.5.2 What Happens in Your Project When You Create a Data Control

When you create a data control, JDeveloper creates the data control definition file (DataControls.dcx), opens the file in the overview editor, and displays the file's hierarchy in the Data Controls panel. This file enables the data control to work directly with the services and the bindings.

You can see the code from the corresponding XML file by clicking the Source tab in the editor window.



7.5.2.1 DataControls.dcx Overview Editor

The overview editor for the DataControls.dcx file provides a view of the hierarchies of data control objects and exposed methods of your data model.

See Table 7-6 for a description of the icons that are used in the overview editor and Data Controls panel.

You can change the settings for a data control object by selecting the object and clicking the Edit icon. For more information about editing a data control, see Section 7.8.1, "How to Edit a Data Control."

Figure 7-4 shows the DataControls.dcx file in the overview editor.


Figure 7-4 DataControls.dcx File in the Overview Editor

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







7.5.2.2 Data Controls Panel

The Data Controls panel serves as a palette, from which you can create databound UI components by dragging nodes from the Data Controls panel to the design editor for a page. The Data Controls panel appears in the Applications window once you have created a data control. Figure 7-5 shows the Data Controls panel for a sample application.


Figure 7-5 Data Controls Panel

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









7.5.3 Data Control Built-in Operations

The data control framework defines a standard set of operations for data controls. These operations are implemented using functionality of the underlying business service. At runtime, when one of these data collection operations is invoked by name by the data binding layer, the data control delegates the call to an appropriate service method to handle the built-in functionality. For example, in bean data controls, the Next operation relies on the bean collection's iterator.

Most of the built-in operations affect the current row. However, the execute operation refreshes the data control itself.

The operations available vary by data control type and the functionality of the underlying business service. Here is the full list of built-in operations:

	
Create: Creates a new row that becomes the current row. This new row is also added to the row set.


	
CreateInsert: Creates a new row that becomes the current row and inserts it into the row set.


	
Create With Parameters: Uses named parameters to create a new row that becomes the current row and inserts it into the row set.


	
Delete: Deletes the current row.


	
Execute: Refreshes the data collection by executing or reexecuting the accessor method.

ExecuteWithParams: Refreshes the data collection by first assigning new values to variables that passed as parameters, then executing or reexecuting the associated query. This operation is only available for data control collection objects that are based on parameterized queries.


	
First: Sets the first row in the row set to be the current row.


	
Last: Sets the last row in the row set to be the current row.


	
Next: Sets the next row in the row set to be the current row.


	
Next Set: Navigates forward one full set of rows.


	
Previous: Sets the previous row in the row set to be the current row.


	
Previous Set: Navigates backward one full set of rows.


	
removeRowWithKey: Tries to find a row using the serialized string representation of the row key passed as a parameter. If found, the row is removed.


	
setCurrentRowWithKey: Tries to find a row using the serialized string representation of the row key passed as a parameter. If found, that row becomes the current row.


	
setCurrentRowWithKeyValue: Tries to find a row using the primary key attribute value passed as a parameter. If found, that row becomes the current row.











7.6 Creating Databound UI Components from the Data Controls Panel

You can design a databound user interface by dragging an item from the Data Controls panel and dropping it on a page as a specific UI component. When you use data controls to create a UI component, JDeveloper automatically creates the various code and objects needed to bind the component to the data control you selected.

In the Data Controls panel, each data control object is represented by a specific icon. Table 7-6 describes what each icon represents, where it appears in the Data Controls panel hierarchy, and what components it can be used to create.


Table 7-6 Data Controls Panel Icons and Object Hierarchy

	Icon	Name	Description	Used to Create...
	
[image: This image is described in the surrounding text]


	
Data Control

	
Represents a data control.

	
Serves as a container for the other objects and is not used to create anything.


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


	
Collection

	
Represents a named data collection returned by an accessor method or operation.

	
Forms, tables, graphs, trees, range navigation components, master-detail components, and selection list components


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


	
Structured Attribute

	
Represents a returned object that is neither a Java primitive type (represented as an attribute) nor a collection of any type.

	
Forms, label, text field, date, list of values, and selection list components.


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


	
Attribute

	
Represents a discrete data element in an object (for example, an attribute in a row).

	
Label, text field, date, list of values, and selection list components.


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


	
Key Attribute

	
Represents an object attribute that has been declared as a primary key attribute, either in data control structure file or in the business service itself.

	
Label, text field, date, list of values, and selection list components.


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


	
Method

	
Represents a method or operation in the data control or one of its exposed structures that may accept parameters, perform some business logic and optionally return single value, a structure, or a collection.

	
Command components.

For methods that accept parameters: command components and parameterized forms.


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


	
Method Return

	
Represents an object that is returned by a method or other operation. The returned object can be a single value or a collection.

A method return appears as a child under the method that returns it. The objects that appear as children under a method return can be attributes of the collection, other methods that perform actions related to the parent collection, or operations that can be performed on the parent collection.

	
For single values: text fields and selection lists.

For collections: forms, tables, trees, and range navigation components.

When a single-value method return is dropped, the method is not invoked automatically by the framework. To invoke the method, you can drop the corresponding method as a button. If the form is part of a task flow, you can create a method activity to invoke the method.
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Operation

	
Represents a built-in data control operation that performs actions on the parent object.

	
UI command components, such as buttons and links.
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Parameter

	
Represents a parameter value that is declared by the method or operation under which it appears.

	
Label, text, and selection list components.










7.6.1 How to Use the Data Controls Panel

JDeveloper provides you with a predefined set of UI components from which to choose for each data control item you can drop.


Before you begin:

It may be helpful to have an understanding of the different objects in the Data Controls panel. For more information, see Section 7.6, "Creating Databound UI Components from the Data Controls Panel."

You will need to complete these tasks:

	
Create a data control as described in Section 7.5.1, "How to Create Data Controls."


	
Create a a MAF AMX page as described in Section 5.3.1.2, "Creating MAF AMX Pages."





To use the Data Controls panel to create UI components:

	
Select an item in the Data Controls panel and drag it onto the visual editor for your page. For a definition of each item in the panel, see Table 7-6, "Data Controls Panel Icons and Object Hierarchy".


	
From the ensuing context menu, choose a UI component.

When you drag an item from the Data Controls panel and drop it on a page, JDeveloper displays a context menu of all the default UI components available for the item you dropped. The components displayed are based on the libraries in your project.

Figure 7-6 shows the context menu displayed when a data collection from the Data Controls panel is dropped on a page.


Figure 7-6 Dropping Component From Data Controls Panel

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



Depending on the component you select from the context menu, JDeveloper may display a dialog that enables you to define how you want the component to look. For example, if you select Form from the context menu, the Edit Form Fields dialog opens. Once you select a component, JDeveloper inserts the UI component on the page in the visual editor.

The UI components selected by default are determined first by any UI hints set on the corresponding business object. If no UI hints have been set, then JDeveloper uses input components for standard forms and tables, and output components for read-only forms and tables. Components for lists are determined based on the type of list you chose when dropping the data control object.

By default, the UI components created when you use the Data Controls are bound to attributes in the MAF data control and may have built-in features, such as:

	
Databound labels


	
Tooltips


	
Formatting


	
Basic navigation buttons


	
Validation, if validation rules are attached to a particular attribute.




The default components are fully functional without any further modifications. However, you can modify them to suit your particular needs.




	
Tip:

If you want to change the type of MAF databound component used on a page, the easiest method is to use either the visual editor or the structure window to delete the component, and then drag and drop a new one from the Data Controls panel. When you use the visual editor or the structure window to delete a databound component from a page, if the related binding objects in the page definition file are not referenced by any other component, JDeveloper automatically deletes those binding objects for you (automatic deletion of binding objects will not happen if you use the source editor).

















7.6.2 What Happens When You Use the Data Controls Panel

When an application is built using the Data Controls panel, JDeveloper does the following:

	
Creates a DataBindings.cpx file in the default package for the project (if one does not already exist), and adds an entry for the page.

A DataBindings.cpx files defines the binding context for the application. The binding context is a container object that holds a list of available data controls and data binding objects. The DataBindings.cpx file maps individual pages to the binding definitions in the page definition file and registers the data controls used by those pages. For more information, see Section 5.3.2.4.5, "What You May Need to Know About Generated Drag and Drop Artifacts."


	
Creates the adfm.xml file in the META-INF directory. This file creates a registry for the DataBindings.cpx file, which allows the application to locate it at runtime so that the binding context can be created.


	
Adds a page definition file (if one does not already exist for the page) to the page definition subpackage. The default subpackage is mobile.pageDefs in the adfmsrc directory.




	
Tip:

You can set the package configuration (such as name and location) in the ADF Model settings page of the Project Properties dialog (accessible by double-clicking the project node).









The page definition file (pageNamePageDef.xml) defines the binding container for each page in an application's view layer. The binding container provides runtime access to all the binding objects for a page. For more information about the page definition file, see Section 5.3.2.4.5, "What You May Need to Know About Generated Drag and Drop Artifacts."




	
Tip:

The current binding container is also available from AdfContext for programmatic access.










	
Configures the page definition file, which includes adding definitions of the binding objects referenced by the page.


	
Adds the given component to the page.

These prebuilt components include the data binding expression language (EL) expressions that reference the binding objects in the page definition file. For more information, see Section 7.3.1, "About Data Binding EL Expressions."


	
Adds all the libraries, files, and configuration elements required by the UI components. For more information on the artifacts required for databound components, see Section 3.2.2, "What Happens When You Create a MAF Application."











7.7 What Happens at Runtime: How the Binding Context Works

When a page contains MAF bindings, at runtime the interaction with the business services initiated from the client or controller is managed by the application through a single object known as the binding context. The binding context is a runtime map (named data and accessible through the EL expression #{data}) of all data controls and page definitions within the application.

The MAF creates the binding context from the application, DataBindings.cpx, and page definition files, as shown in Figure 7-7. The union of all the DataControls.dcx files and any application modules in the workspace define the available data controls at design time, but the DataBindings.cpx file defines what data controls are available to the application at runtime. The DataBindings.cpx file lists all the data controls that are being used by pages in the application and maps the binding containers, which contain the binding objects defined in the page definition files, to web page URLs. The page definition files define the binding objects used by the application pages. There is one page definition file for each page.

The binding context does not contain live instances of these objects. Instead, it is a map that contains references that become data control or binding container objects on demand. When the object (such as a page definition) is released from the application (for example when a task flow ends or when the binding container or data control is released at the end of the request), data controls and binding containers turn back into reference objects. For more information about the DataBindings.cpx file, see Section 5.3.2.4.5, "What You May Need to Know About Generated Drag and Drop Artifacts."


Figure 7-7 File Binding Context Runtime Usage
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Note:

Carefully consider the binding styles you use when configuring components. More specifically, combining standard bindings with managed bean bindings will frequently result in misunderstood behaviors because the class instances are unlikely to be the same between the binding infrastructure and the managed bean infrastructure. If you mix bindings, you may end up calling behavior on an instance that isn't directly linked to the UI.









For more information on working with bindings in MAF, see the following:

	
Section 5.3.2.4.4, "What You May Need to Know About Generated Bindings"


	
Section 5.3.2.4.6, "Using the MAF AMX Editor Bindings Tab"


	
Section 5.3.2.4.7, "What You May Need to Know About Removal of Unused Bindings"









7.8 Configuring Data Controls

When you create a data control, a standard set of values and behaviors are assumed for the data control. For example, the data control determines how the label for an attribute will display in a client. You can configure these values and behaviors by creating and modifying data control structure files that correspond to the elements of the data control. You first generate a data control structure file using the overview editor for the.dcx file.



7.8.1 How to Edit a Data Control

You can make a data control configurable by using the overview editor for the DataControls.dcx file to create data control structure files that correspond to objects encompassed by the data control. You can then edit the individual data control structure files.


Before you begin:

It may be helpful to have a general understanding of data control configuration. For more information, see Section 7.8, "Configuring Data Controls."

You will need to complete this task:

	Create a data control, as described in Section 7.5.1, "How to Create Data Controls."



To edit a data control:

	
In the Applications window, double-click DataControls.dcx.


	
In the overview editor, select the object that you would like to configure and click the Edit icon to generate a data control structure file, as shown in Figure 7-8.


Figure 7-8 Edit Button in Data Controls Registry
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In the overview editor of the data control structure file, make the desired modifications.









7.8.2 What Happens When You Edit a Data Control

When you edit a data control, JDeveloper creates a data control structure file that contains metadata for the affected collection and opens that file in the overview editor. This file stores configuration data for the data control that is specific to that collection, such as any UI hints or validators that you have specified for the data object.

A data control structure file has the same base name as the data object with which it corresponds. For example, if you click the Edit icon when you have a collection node selected that corresponds with the Customer.java entity bean, the data control structure file is named Customer.xml. The data control structure file is generated in a package that corresponds to the package of the bean class, but with persdef prepended to the package name. For example, if the Customer.java bean is in the model package, the Customer.xml data control definition file is generated in the persdef.model package. Once a data control structure file has been generated, you can use the overview editor for that file to make further configurations.

A data control structure file contains the following information:

	
Attributes: Describes all of the attributes on the service. For example, for entity beans, there is an attribute for each bean property that is mapped to a database column. You can also add transient attributes. You can set UI hints that define how these attributes will display in the UI. You can also set other properties, such as whether the attribute value is required, whether it must be unique, and whether it is visible. For more information, see Section 7.9, "Working with Attributes."

You can also set validation for an attribute and create custom properties. For more information on validation, see Section 7.12, "Validating Attributes."


	
Accessors: Describes data control elements that return result sets.


	
Operations: Describes methods on the data object that are used by the data control's built-in operations, such as add and remove methods, which are used by the Create and Delete built-in operations, respectively.




Figure 7-9 shows the data control structure file for the Item bean.


Figure 7-9 Data Control Structure File in the Overview Editor
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Note:

The overview editor of a data control structure file shows all of the attributes, accessors, and operations that are associated with the data object. However, the data control structure file's XML source only contains definitions for elements that you have edited. The base elements are introspected from the data object. Also, when you make changes to the underlying data object, the data control inherits those changes.














7.8.3 What You May Need to Know About MDS Customization of Data Controls

If you wish for all of the objects that are encompassed by the data control to be available for Oracle Metadata Services (MDS) customization, the packaged application must contain data control structure files for those objects.

When you create a data control based on the adapter framework, data control structure files are not generated by default, since they are not needed by the data control if you do not add metadata to a given object. Typically, a data control structure file is only generated for a data control object once you edit the data control to add declarative metadata (such as UI hints or validators) to that object, as described in Section 7.8.1, "How to Edit a Data Control." To create data control structure files for each data control object, you need to repeat that procedure for each data control object.

For more information on MDS, see Section 4.14, "Customizing MAF Files Using Oracle Metadata Services."








7.9 Working with Attributes

When you create a data control for your business services, you can create a data control structure file for an individual data object in which you can declaratively augment the functionality of the data object's persistent attributes. For example, you can create validation rules and set UI hints to control the default presentation of attributes in UI components.

You set these properties on the Attributes page of the overview editor of the data control structure file. For information on creating a data control structure file, see Section 7.8.1, "How to Edit a Data Control."



7.9.1 How to Designate an Attribute as Primary Key

In the overview editor for a data object's data control structure file, you can designate an attribute as a primary key for that data object if you have not already done so in the data object's underlying class.


Before you begin:

It may be helpful to have an understanding of how you set attribute properties. For more information, see Section 7.9, "Working with Attributes."

You will need to complete this task:

	Create the desired data control structure files as described in Section 7.8.1, "How to Edit a Data Control."



To set an attribute as a primary key:

	
In the Applications window, double-click the desired data control structure file.


	
In the overview editor, click the Attributes navigation tab.


	
On the Attributes page, select the attribute you want to designate as the primary key and then click the Details tab.


	
On the Details page, set the Key Attribute property.







	
Note:

If the attribute has already been designated as the primary key in the class, the data control inherits that setting and the Key Attribute checkbox will be selected. However, in this case, you can not deselect the Key Attribute option.














7.9.2 How to Define a Static Default Value for an Attribute

The Value field in the Details section allows you to specify a static default value for the attribute when the value type is set to Literal. For example, you might set the default value of a ServiceRequest entity bean's Status attribute to Open, or set the default value of a User bean's UserRole attribute to user.


Before you begin:

It may be helpful to have an understanding of how you set attribute properties. For more information, see Section 7.9, "Working with Attributes."


To define a static default value for an attribute:

	
In the Applications window, double-click the desired data control structure file.


	
In the overview editor, click the Attributes navigation tab.


	
On the Attributes page, select the attribute you want to edit, and then click the Details tab.


	
On the Details page, select the Literal option.


	
In the text field below the Literal option, enter the default value for the attribute.









7.9.3 How to Set UI Hints on Attributes

You can set UI hints on attributes so that those attributes are displayed and labeled in a consistent and localizable way by any UI components that use those attributes. UI hints determine things such as the type of UI component to use to display the attribute, the label, the tooltip, and whether the field should be automatically submitted. You can also determine whether a given attribute is displayed or hidden. To create UI hints for attributes, use the overview editor for the data object's data control structure file, which is accessible from the Applications window.


Before you begin:

It may be helpful to have an understanding of how you set attribute properties. For more information, see Section 7.9, "Working with Attributes."

You will need to complete this task:

	Create the desired data control structure files as described in Section 7.8.1, "How to Edit a Data Control."



To set a UI hint:

	
In the Applications window, double-click the desired data control structure file.


	
In the overview editor, click the Attributes navigation tab.


	
On the Attributes page, select the attribute you want to edit, and then click the UI Hints tab.


	
In the UI Hints section, set the desired UI hints.









7.9.4 What Happens When You Set UI Hints on Attributes

When you set UI hints on an attribute, those hints are stored as properties. Tags for the properties are added to the data object's data control structure file and the values for the properties are stored in a resource bundle file. If the resource bundle file does not already exist, it is generated in the data control's package and named according to the project name when you first set a UI hint.

Example 7-14 shows the code for the price attribute in the Item.xml data control structure file, including tags for the Label and Format Type hints which have been set for the attribute.


Example 7-14 XML Code for UI Hints


<PDefAttribute
  Name="price">
  <Properties>
    <SchemaBasedProperties>
      <LABEL
        ResId="${adfBundle['model.ModelBundle']['model.Item.price_LABEL']}"/>
      <FMT_FORMATTER
        ResId="${adfBundle['model.ModelBundle']['model.Item.price_FMT_
                                                       FORMATTER']}"/>
    </SchemaBasedProperties>
  </Properties>
</PDefAttribute>




Example 7-15 shows the corresponding entries for the Label and Format Type hints in the ModelBundle.properties resource bundle file, which contains the values for all of the project's localizable properties.


Example 7-15 Resource Bundle Code for UI Hints


model.Item.price_LABEL=Price
. . .
model.Item.price_FMT_FORMATTER=oracle.jbo.format.DefaultCurrencyFormatter








7.9.5 How to Access UI Hints Using EL Expressions

You can access UI hints using EL expressions to display the hint values as data in a page. You access UI hints through the binding instances that you create after dropping databound components onto your pages.

Example 7-16 was produced using the DeviceFeatures data control. It shows the EL expression that is produced by dragging and dropping Contact as a MAF form and only keeping the displayName and nickname fields. The labels in bold are examples of the retrieval of UI hints using EL.


Example 7-16 Using EL to Access UI HInts


<amx:panelFormLayout id="pfl2">
      <amx:inputText value="#{row.bindings.displayName.inputValue}"
                     label="#{bindings.Contact.hints.displayName.label}" id="it9"/>
      <amx:inputText value="#{row.bindings.nickname.inputValue}"                      label="#{bindings.Contact.hints.nickname.label}"
                     id="it10"/>
</amx:panelFormLayout>af:panelHeader id="ph1"










7.10 Creating and Using Bean Data Controls

Java bean data controls obtain their data structure from POJOs (plain old Java objects). To create a Java bean data control, right-click a Java class file (in the Applications window), and choose Create Data Control.




	
Note:

If the Java bean is using a background thread to update data in the UI, you need to manually call oracle.adfmf.framework.api.AdfmfJavaUtilities.flushDataChangeEvent. For information about the flushDataChangeEvent method, see Section 7.13, "About Data Change Events."











7.10.1 What You May Need to Know About Serialization of Bean Class Variables

MAF does not serialize to JavaScript Object Notation (JSON) data bean class variables that are declared as transient. To avoid serialization of a chain of nested objects, you should define them as transient. This strategy also helps to prevent the creation of cyclic objects due to object nesting.

Consider the following scenario: you have an Employee object that has a child Employee object representing the employee's manager. If you do not declare the child object transient, a chain of serialized nested objects will be created when you attempt to calculate the child Employee object at runtime.

To serialize and deserialize Java objects into JSON objects, use the JSONBeanSerializationHelper class. The JSONBeanSerializationHelper class enables you to implement your own custom JSON serialization and deserialization, and it provides a hook to alter the JSON object after the JSON serialization (and deserialization) process. The JSONBeanSerializationHelper class is similar to the GenericTypeSerializationHelper class, which you can use to serialize and deserialize GenericType objects in REST and SOAP-based web services. For details, see the oracle.adfmf.framework.api.JSONBeanSerializationHelper class in the MAF Javadoc.

MAF does not support serializing objects of the GregorianCalendar class. The JSONBeanSerializationHelper class cannot serialize objects of the GregorianCalendar class because the GregorianCalendar class has cyclical references in it. Instead, use java.util.Date or java.sql.Date for date manipulation. The following example shows how to convert a GregorianCalendar object using java.util.Date:


Calendar calDate = new GregorianCalendar();
calDate.set(1985, 12, 1); // "January 1, 1986"
Date date = calDate.getTime();








7.11 Using the DeviceFeatures Data Control

MAF exposes device-specific features that you can use in your application through the DeviceFeatures data control, a component that appears in the Data Controls panel when you create a new MAF application. The Cordova Java API is abstracted through this data control, enabling the application features implemented as MAF AMX to access various services embedded on a device. By dragging and dropping the operations provided by the DeviceFeatures data control into a MAF AMX page, you can add functions to manage the user contacts stored on a device, create and send both email and SMS text messages, ascertain the location of a device, use a device's camera, and retrieve images stored in a device's file system. The following sections describe each of these operations in detail, including how to use them declaratively and how to implement them with Java code and JavaScript.


Figure 7-10 MAF DeviceFeatures Data Control in the Overview Editor
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The DeviceFeatures data control appears in the Data Controls panel automatically when you create an application using the MAF application template. Figure 7-10 shows the DeviceFeatures data control in the overview editor. The following methods are available:

	
createContact


	
findContacts


	
getPicture


	
removeContact


	
sendEmail


	
sendSMS


	
startLocationMonitor


	
updateContact


	
displayFile




After you create a page, you can drag DeviceFeatures data control methods (or other objects nested within those methods) from the Data Controls panel to a MAF AMX view to create command buttons and other components that are bound to the associated functionality. You can accept the default bindings or modify the bindings using EL. You can also use JavaScript or Java to implement or configure functionality.

The DeviceManager is the object that enables you to access device functionality. You can get a handle on this object by calling DeviceManagerFactory.getDeviceManager. The following sections describe how you can invoke methods like getPicture or createContact using the DeviceManager object.

For information on how to include data controls in your MAF application, see Section 5.3.2.4, "Adding Data Controls to the View." With the exception of network access, access to all of the Apache Cordova-enabled device capabilities is not enabled by default for MAF applications. For more information, see Section 21.6, "Allowing Access to Device Capabilities."



7.11.1 How to Use the getPicture Method to Enable Taking Pictures

The DeviceFeatures data control includes the getPicture method, which enables MAF applications to leverage a device's camera and photo library so end users can take a photo or retrieve an existing image. Example 7-17 shows JavaScript code that enables an end user to take a picture with a device's camera. Example 7-18 and Example 7-19 show Java code that will enable an end user to take a picture or retrieve a saved image. For information about the getPicture method, see the DeviceDataControl class in the MAF Javadoc and refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html).

The following parameters control where the image is taken from and how it is returned:




	
Note:

If you do not specify a targetWidth, targetHeight, and quality for the picture being taken, the default values used are maximum values, and this can cause memory failures.









	
quality: Set the quality of the saved image. Range is 0 to 100, inclusive. A higher number indicates higher quality, but also increases the file size. Only applicable to JPEG images (specified by encodingType).


	
destinationType: Choose the format of the return value:

	
DeviceManager.CAMERA_DESTINATIONTYPE_DATA_URL (0)—Returns the image as a Base64-encoded string. This value is also specified as an enum using DeviceManager.CAMERA_DESTINATION_DATA_URL when used programmatically. You need to prefix the value returned with "data:image/gif;base64," in order to see the image in an image component.


	
DeviceManager.CAMERA_DESTINATIONTYPE_FILE_URI (1)—Returns the image file path. This value is also specified as an enum using DeviceManager.CAMERA_DESTINATION_FILE_URI when used programmatically.







	
Note:

If a file URI is returned by the getPicture method, it should be stripped of any query parameters before being used to determine the size of the file. For example:

String fileURI = ...getPicture(...);

fileURI = fileURI.substring(0, result.lastIndexOf("?"));










	
sourceType: Set the source of the picture:

	
DeviceManager.CAMERA_SOURCETYPE_PHOTOLIBRARY (0)—Enables the user to choose from a previously saved image. This value is also specified as an enum using DeviceManager.CAMERA_SOURCETYPE_PHOTOLIBRARY when used programmatically.


	
DeviceManager.CAMERA_SOURCETYPE_CAMERA (1)—Enables the user to take a picture with device's camera. This value is also specified as an enum using DeviceManager.CAMERA_SOURCETYPE_CAMERA when used programmatically.


	
DeviceManager.CAMERA_SOURCETYPE_SAVEDPHOTOALBUM (2)—Allows the user to choose from an existing photo album. This value is also specified as an enum using DeviceManager.CAMERA_SOURCETYPE_SAVEDPHOTOALBUM when used programmatically.





	
allowEdit: Choose whether to allow simple editing of the image before selection (boolean).


	
encodingType: Choose the encoding of the returned image file:

	
DeviceManager.CAMERA_ENCODINGTYPE_JPEG (0)—Encodes the returned image as a JPEG file. This value is also specified as an enum using DeviceManager.CAMERA_ENCODINGTYPE_JPEG when used programmatically.


	
DeviceManager.CAMERA_ENCODINGTYPE_PNG (1)—Encodes the returned image as a PNG file. This value is also specified as an enum using DeviceManager.CAMERA_ENCODINGTYPE_PNG when used programmatically.





	
targetWidth: Set the width in pixels to scale the image. Aspect ratio is maintained. A negative or zero value indicates that the original dimensions of the image will be used.


	
targetHeight: Set the height in pixels to scale the image. Aspect ratio is maintained. A negative or zero value indicates that the original dimensions of the image will be used.





To customize a getPicture operation using the DeviceFeatures data control:

	
Drag the getPicture operation from the DeviceFeatures data control in the Data Controls panel and drop it on the page as a Button.

If you want to provide more control to the user, drop the getPicture operation as a Parameter Form. This allows the end user to specify settings before taking a picture or choosing an existing image.


	
In the Edit Action dialog, set the values for all parameters described above. Be sure to specify destinationType = 1 so that the image is returned as a filename.


	
Drag the return value of getPicture and drop it on the page as an Output Text.


	
From the Common Components panel, drag an Image from the Component Palette and drop it on the page.


	
Set the source attribute of the Image to the return value of the getPicture operation. The bindings expression should be: #{bindings.Return.inputValue}.




Figure 7-11 shows the bindings for displaying an image from the end user's photo library:


Figure 7-11 Bindings for Displaying an Image from the Photo Library at Design Time
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When this application is run, the image chooser will automatically be displayed and the end user can select an image to display. The image chooser is displayed automatically because the Image control is bound to the return value of the getPicture operation, which in turn causes the getPicture operation to be invoked.




	
Note:

The timeout value for the getPicture method is set to 5 minutes. If the device operation takes longer than the timeout allowed, a timeout error is displayed.









Keep in mind the following platform-specific issues:

	
iOS

	
Set quality below 50 to avoid memory error on some devices.


	
When destinationType FILE_URI is used, photos are saved in the application's temporary directory.


	
The contents of the application's temporary directory are deleted when the application ends. You may also delete the contents of this directory using the navigator.fileMgr APIs if storage space is a concern.


	
targetWidth and targetHeight must both be specified to be used. If one or both parameters have a negative or zero value, the original dimensions of the image will be used.





	
Android

	
Ignores the allowEdit parameter.


	
Camera.PictureSourceType.PHOTOLIBRARY and Camera.PictureSourceType.SAVEDPHOTOALBUM both display the same photo album.


	
Camera.EncodingType is not supported. The parameter is ignored, and will always produce JPEG images.


	
targetWidth and targetHeight can be specified independently. If one parameter has a positive value and the other uses a negative or zero value to represent the original size, the positive value will be used for that dimension, and the other dimension will be scaled to maintain the original aspect ratio.


	
When destinationType DATA_URL is used, large images can exhaust available memory, producing an out-of-memory error, and will typically do so if the default image size is used. Set the targetWidth and targetHeight to constrain the image size.







Example 7-17 shows JavaScript code that allows the user to take a picture with a device's camera. The result will be the full path to the saved image.


Example 7-17 JavaScript Code Example for getPicture


// The camera, like many other device-specific features, is accessed 
// from the global 'navigator' object in JavaScript.
// Note that in the Cordova JavaScript APIs, the parameters are passed
// in as a dictionary, so it is only necessary to provide key-value pairs
// for the parameters you want to specify.

navigator.camera.getPicture(onSuccess, onFail, { quality: 50 });

function onSuccess(imageURI) { 
    var image = document.getElementById('myImage');
    image.src = imageURI;
}
function onFail(message) {
    alert('Failed because: ' + message);
}





Example 7-18 shows Java code that allows the user to take a picture with a device's camera. The result will be the full path to the saved image.


Example 7-18 Java Code Example for Taking a Picture with getPicture


import oracle.adf.model.datacontrols.device; 

// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
// Take a picture with the device's camera.  
// The result will be the full path to the saved PNG image.
String imageFilename = DeviceManagerFactory.getDeviceManager().getPicture(100,
    DeviceManager.CAMERA_DESTINATIONTYPE_FILE_URI,
    DeviceManager.CAMERA_SOURCETYPE_CAMERA, false,
    DeviceManager.CAMERA_ENCODINGTYPE_PNG, 0, 0);





Example 7-19 shows Java code that allows the user to retrieve a previously-saved image. The result will be a base64-encoded JPEG.


Example 7-19 Java Code Example for Retrieving an Image with getPicture


import oracle.adf.model.datacontrols.device; 

// Retrieve a previously-saved image. The result will be a base64-encoded JPEG.
String imageData = DeviceManagerFactory.getDeviceManager().getPicture(100, 
  DeviceManager.CAMERA_DESTINATIONTYPE_FILE_URL,
  DeviceManager.CAMERA_SOURCETYPE__PHOTOLIBRARY, false,
  DeviceManager.CAMERA_ENCODINGTYPE_JPEG, 0, 0);








7.11.2 How to Use the SendSMS Method to Enable Text Messaging

The DeviceFeatures data control includes the sendSMS method, which enables MAF applications to leverage a device's Short Message Service (SMS) text messaging interface so end users can send and receive SMS messages. MAF enables you to display a device's SMS interface and optionally pre-populate the following fields:

	
to: List recipients (comma-separated).


	
body: Add message body.




After the SMS text messaging interface is displayed, the end user can choose to either send the SMS or discard it. It is not possible to automatically send the SMS due to device and carrier restrictions; only the end user can actually send the SMS.




	
Note:

The timeout value for the sendSMS method is set to 5 minutes. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.












	
Note:

In Android, if an end user switches away from their application while editing an SMS message and then subsequently returns to it, they will no longer be in the SMS editing screen. Instead, that message will have been saved as a draft that can then manually be selected for continued editing.










To customize a sendSMS operation using the DeviceFeatures data control:

To display an interactive form on the page for sending SMS, drag the sendSMS operation from the DeviceFeatures data control in the Data Controls panel and drop it on the page designer as a Parameter Form. You can then customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various fields described above. Below this form will be a button to display the device's SMS interface, which will display an SMS that is ready to send with all of the specified fields pre-populated.

Figure 7-12 shows the bindings for sending an SMS using an editable form on the page.


Figure 7-12 Bindings for Sending an SMS Using an Editable Form at Design Time

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



Example 7-20 and Example 7-21 show code examples that allow the end user to send an SMS message with a device's text messaging interface.

For information about the sendSMS method, see the DeviceDataControl class in the MAF Javadoc and refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html).


Example 7-20 JavaScript Code Example for sendSMS


adf.mf.api.sendSMS({to: "5551234567", body: "This is a test message"}); 





Example 7-21 Java Code Example for sendSMS


import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
// Send an SMS to the phone number "5551234567"
DeviceManagerFactory.getDeviceManager().sendSMS("5551234567", "This is a test message");








7.11.3 How to Use the sendEmail Method to Enable Email

The DeviceFeatures data control includes the sendEmail method, which enables MAF applications to leverage a device's email messaging interface so end users can send and receive email messages. MAF enables you to display a device's email interface and optionally pre-populate the following fields:

	
to: List recipients (comma-separated).


	
cc: List CC recipients (comma-separated).


	
subject: Add message subject.


	
body: Add message body.


	
bcc: List BCC recipients (comma-separated).


	
attachments: List file names to attach to the email (comma-separated).


	
mimeTypes: List MIME types to use for the attachments (comma-separated). Specify null to let MAF automatically determine the MIME types. It is also possible to specify only the MIME types for selected attachments as shown in Example 7-22 and Example 7-23.




After the device's email interface is displayed, the user can choose to either send the email or discard it. It is not possible to automatically send the email due to device and carrier restrictions; only the end user can actually send the email. The device must also have at least one email account configured to send email or an error will be displayed indicating that no email accounts could be found.




	
Note:

The timeout value for the sendEmail method is set to 5 minutes. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.












	
Note:

In Android, if an end user switches away from their application while editing an email and then subsequently returns to it, they will no longer be in the email editing screen. Instead, the message will be saved as a draft that can then be manually selected for continued editing.










To customize a sendEmail operation using the DeviceFeatures data control:

In JDeveloper, drag the sendEmail operation from the DeviceFeatures data control in the Data Controls panel to the page designer and drop it as a Parameter Form. You can then customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various fields described above. Below this form will be a button to display the device's email interface, which will display an email ready to send with all of the specified fields pre-populated.

Figure 7-13 shows the bindings for sending an email using an editable form on the page.


Figure 7-13 Bindings for Sending an Email Using an Editable Form at Design Time

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



Example 7-22 and Example 7-23 show code examples that allow the end user to send an email message with the device's email interface.

For information about the sendEmail method, see the DeviceDataControl class in the MAF Javadoc and refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html).


Example 7-22 JavaScript Code Example for sendEmail


// Populate an email to 'ann.li@example.com',  
// copy 'joe.jones@example.com', with the 
// subject 'Test message', and the body 'This is a test message'
// No BCC recipients or attachments
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});

// Populate the same email as before, but this time, also BCC 
// 'john.smith@example.com' & 'jane.smith@example.com' and attach two files.
// By not specifying a value for the mimeTypes parameter, you are telling 
// ADFMobile to automatically determine the MIME type for each of the attachments.
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});
                           bcc: "john.smith@example.com,jane.smith@example.com",
                           attachments: "path/to/file1.txt,path/to/file2.png"});

// For iOS only: Same as previous email, but this time, explicitly specify
// all the MIME types.
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});
                           bcc: "john.smith@example.com,jane.smith@example.com",
                           attachments: "path/to/file1.txt,path/to/file2.png"});
                           mimeTypes: "text/plain,image/png"});

// For iOS only: Same as previous email, but this time, only specify  
// the MIME type for the second attachment and let the system determine
// the MIME type for the first one.
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});
                           bcc: "john.smith@example.com,jane.smith@example.com",
                           attachments: "path/to/file1.txt,path/to/file2.png"});
                           mimeTypes: ",image/png"});

// For Android only: Same as previous e-mail, but this time, explicitly specify 
// the MIME type.
adf.mf.api.sendEmail({to: "ann.li@example.com",
                           cc: "joe.jones@example.com",
                           subject: "Test message",
                           body: "This is a test message"});
                           bcc: "john.smith@example.com,jane.smith@example.com",
                           attachments: "path/to/file1.txt,path/to/file2.png"});
                           mimeTypes: "image/*"}); 
// You can also use "plain/text" as the MIME type as it just determines the type
// of applications to be filtered in the application chooser dialog.





Example 7-23 Java Code Example for sendEmail


import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
// Populate an email to 'ann.li@example.com', copy 'joe.jones@example.com', with the 
// subject 'Test message', and the body 'This is a test message'.
// No BCC recipients or attachments.
DeviceManagerFactory.getDeviceManager().sendEmail(
                                        "ann.li@example.com",
                                        "joe.jones@example.com",
                                        "Test message",
                                        "This is a test message",
                                        null,
                                        null,
                                        null);

// Populate the same email as before, but this time, also BCC 
// 'john.smith@example.com' & 'jane.smith@example.com' and attach two files.
// By specifying null for the mimeTypes parameter, you are telling 
// ADFMobile to automatically determine the MIME type for each of the attachments.
DeviceManagerFactory.getDeviceManager().sendEmail(
                                        "ann.li@example.com",
                                        "joe.jones@example.com",
                                        "Test message",
                                        "This is a test message",
                                        "john.smith@example.com,jane.smith@example.com",
                                        "path/to/file1.txt,path/to/file2.png",
                                        null);

// Same as previous email, but this time, explicitly specify all the MIME types.
DeviceManagerFactory.getDeviceManager().sendEmail(
                                        "ann.li@example.com",
                                        "joe.jones@example.com",
                                        "Test message",
                                        "This is a test message",
                                        "john.smith@example.com,jane.smith@example.com",
                                        "path/to/file1.txt,path/to/file2.png",
                                        "text/plain,image/png");


// Same as previous email, but this time, only specify the MIME type for the 
// second attachment and let the system determine the MIME type for the first one.
DeviceManagerFactory.getDeviceManager().sendEmail(
                                        "ann.li@example.com",
                                        "joe.jones@example.com",
                                        "Test message",
                                        "This is a test message",
                                        "john.smith@example.com,jane.smith@example.com",
                                        "path/to/file1.txt,path/to/file2.png",
                                        ",image/png");








7.11.4 How to Use the createContact Method to Enable Creating Contacts

The DeviceFeatures data control includes the createContact method, which enables MAF applications to leverage a device's interface and file system for managing contacts so end users can create new contacts to save in the device's address book. MAF enables you to display the device's interface and optionally pre-populate the Contact fields. The createContact method takes in a Contact object as a parameter and returns the created Contact object, as shown in Example 7-25.

For more information about the createContact method and the Contact object, see the DeviceDataControl class in the MAF Javadoc and refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html). Also see Section 7.11.5, "How to Use the findContacts Method to Enable Finding Contacts" for a description of Contact properties.




	
Note:

The timeout value for the createContact method is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.












	
Note:

If a null Contact object is passed in to the method, an exception is thrown.










To customize a createContact operation using the DeviceFeatures data control:

	
In JDeveloper, drag the createContact operation from the DeviceFeatures data control in the Data Controls panel and drop it on the page designer as a Link or Button.

Link or Button: You will be prompted with the Edit Action Binding dialog to enter the Contact object parameter to the createContact operation. This parameter must be an EL expression that refers to the property of a managed bean that is used to return the Contact from a Java bean class. Assuming a managed bean already exists with a getter for a Contact object, you can use the EL Expression Builder to set the value of the parameter. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a createContact operation when pressed. Example 7-24 shows an example of managed bean code for creating a Contact object.


	
You can also drag a Contact return object from under the createContact operation in the Data Controls panel and drop it on to the page as a Form. You can then customize the form in the Edit Form Fields dialog. When the createContact operation is performed, the results will be displayed in this form.





Example 7-24 Managed Bean Code for Creating a Contact Object


private Contact contactToBeCreated;
 
public void setContactToBeCreated(Contact contactToBeCreated)
{
   this.contactToBeCreated = contactToBeCreated;
}
 
public Contact getContactToBeCreated()
{
   String givenName = "Mary";
   String familyName = "Jones";
   String note = "Just a Note";
   String phoneNumberType = "mobile";
   String phoneNumberValue = "650-555-0111";
   String phoneNumberNewValue = "650-555-0199";
   String emailType = "home";
   String emailTypeNew = "work";
   String emailValue = "Mary.Jones@example.com";
   String addressType = "home";
   String addressStreet = "500 Barnacle Pkwy";
   String addressLocality = "Redwood Shores";
   String addressCountry = "USA";
   String addressPostalCode = "94065";
   ContactField[] phoneNumbers = null;
   ContactField[] emails = null;
   ContactAddresses[] addresses = null;
 
   /*
    * Create contact
    */
   this.contactToBeCreated = new Contact();
 
   ContactName name = new ContactName();
   name.setFamilyName(familyName);
   name.setGivenName(givenName);
   this.contactToBeCreated.setName(name);
 
   ContactField phoneNumber = new ContactField();
   phoneNumber.setType(phoneNumberType);
   phoneNumber.setValue(phoneNumberValue);
 
   phoneNumbers = new ContactField[] { phoneNumber };
 
   ContactField email = new ContactField();
   email.setType(emailType);
   email.setValue(emailValue);
 
   emails = new ContactField[] { email };
 
   ContactAddresses address = new ContactAddresses();
   address.setType(addressType);
   address.setStreetAddress(addressStreet);
   address.setLocality(addressLocality);
   address.setCountry(addressCountry);
 
   addresses = new ContactAddresses[] { address };
 
   this.contactToBeCreated.setNote(note);
   this.contactToBeCreated.setPhoneNumbers(phoneNumbers);
   this.contactToBeCreated.setEmails(emails);
   this.contactToBeCreated.setAddresses(addresses);
 
   return this.contactToBeCreated;
}




Example 7-25 and Example 7-26 show code examples that allow the end user to create contacts on devices.


Example 7-25 JavaScript Code Example for createContact


// Contacts, like many other device-specific features, are accessed from the global 'navigator' object in JavaScript.
var contact = navigator.contacts.create();
 
var name = new ContactName();
name.givenName = "Mary";
name.familyName = "Jones";
 
contact.name = name;
 
// Store contact phone numbers in ContactField[]
var phoneNumbers = [1];
phoneNumbers[0] = new ContactField('home', '650-555-0123', true);
 
contact.phoneNumbers = phoneNumbers;
 
// Store contact email addresses in ContactField[]
var emails = [1];
emails[0] = new ContactField('work', 'Mary.Jones@example.com');
 
contact.emails = emails;
 
// Save
contact.save(onSuccess, onFailure);
 
function onSuccess()
{
  alert("Create Contact successful.");
}
 
function onFailure(Error)
{
  alert("Create Contact failed: " + Error.code);
}
     





Example 7-26 Java Code Example for createContact


import oracle.adf.model.datacontrols.device.DeviceManagerFactory; 

import oracle.adf.model.datacontrols.device.ContactAddresses;
import oracle.adf.model.datacontrols.device.ContactField;
import oracle.adf.model.datacontrols.device.ContactName;

String givenName = "Mary";
String familyName = "Jones";
String note = "Just a Note";
String phoneNumberType = "mobile";
String phoneNumberValue = "650-555-0111";
String phoneNumberNewValue = "650-555-0199";
String emailType = "home";
String emailTypeNew = "work";
String emailValue = "Mary.Jones@example.com";
String addressType = "home";
String addressStreet = "500 Barnacle Pkwy";
String addressLocality = "Redwood Shores";
String addressCountry = "USA";
String addressPostalCode = "91234";
ContactField[] phoneNumbers = null;
ContactField[] emails = null;
ContactAddresses[] addresses = null;
ContactField[] emails = null;
    
/*
* Create contact
*/
Contact aContact = new Contact();
     
ContactName name = new ContactName();
name.setFamilyName(familyName);
name.setGivenName(givenName);
aContact.setName(name);
     
ContactField phoneNumber = new ContactField();
phoneNumber.setType(phoneNumberType);
phoneNumber.setValue(phoneNumberValue);
     
phoneNumbers = new ContactField[] { phoneNumber };
     
ContactField email = new ContactField();
email.setType(emailType);
email.setValue(emailValue);
     
emails = new ContactField[] { email };
     
ContactAddresses address = new ContactAddresses();
address.setType(addressType);
address.setStreetAddress(addressStreet);
address.setLocality(addressLocality);
address.setCountry(addressCountry);
     
addresses = new ContactAddresses[] { address };
     
aContact.setNote(note);
aContact.setPhoneNumbers(phoneNumbers);
aContact.setEmails(emails);
aContact.setAddresses(addresses);
     
// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
// Invoking the createContact method, using the DeviceDataControl object.
Contact createdContact = DeviceManagerFactory.getDeviceManager()
    .findContacts.createContact(aContact);
     








7.11.5 How to Use the findContacts Method to Enable Finding Contacts

The DeviceFeatures data control includes the findContacts method, which enables MAF applications to leverage a device's interface and file system for managing contacts so end users can find one or more contacts from the device's address book. MAF enables you to display the device's interface and optionally pre-populate the findContacts fields. The findContacts method takes in a filter string and a list of field names to look through (and return as part of the found contacts). The filter string can be anything to look for in the contacts. For more information about the findContacts method, see the DeviceDataControl class in the MAF Javadoc and refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html).

The findContacts operation takes the following arguments:

	
contactFields: Required parameter. Use this parameter to specify which fields should be included in the Contact objects resulting from a findContacts operation. Separate fields with a comma (spacing does not matter).


	
filter: The search string used to filter contacts. (String) (Default: "")


	
multiple: Determines if the findContacts operation should return multiple contacts. (Boolean) (Default: false)







	
Note:

Passing in a field name that is not in the following list may result in a null return value for the findContacts operation. Also, only the fields specified in the Contact fields argument will be returned as part of the Contact object.









The following list shows the possible Contact properties that can be passed in to look through and be returned as part of the found contacts:

	
id: A globally unique identifier


	
displayName: The name of this contact, suitable for display to end-users


	
name: An object containing all components of a person's name


	
nickname: A casual name for the contact. If you set this field to null, it will be stored as an empty string.


	
phoneNumbers: An array of all the contact's phone numbers


	
emails: An array of all the contact's email addresses


	
addresses: An array of all the contact's addresses


	
ims: An array of all the contact's instant messaging (IM) addresses (The ims property is not supported in this release.)




	
Note:

MAF does not support the Contact property ims in this release. If you create a contact with the ims property, MAF will save the contact without the ims property. As a result, if a user tries to perform a search based on ims, the user will not be able to find the contact. Also, if a user tries to enter ims in a search field, the ims will be returned as null.










	
organizations: An array of all the contact's organizations


	
birthday: The birthday of the contact. Although you cannot programmatically set a contact's birthday field and persist it to the address book, you can still use the operating system's address book application to manually set this field.


	
note: A note about the contact. If you set this field to null, it will be stored as an empty string.


	
photos: An array of the contact's photos


	
categories: An array of all the contact's user-defined categories.


	
urls: An array of web pages associated to the contact







	
Note:

The timeout value for the findContacts method is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.










To customize a findContacts operation using the DeviceFeatures data control:

	
In JDeveloper, drag the findContacts operation from the DeviceFeatures data control in the Data Controls panel and drop it on the page designer as a Link, Button, or Parameter Form.

Link or Button: You will be prompted with the Edit Action Binding dialog to enter values for arguments to the findContacts operation. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a findContacts operation when pressed.

Parameter Form: Customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various Contact fields described above. Below this form will be a button, which will use the entered values to perform a findContacts operation when pressed.


	
You can also drag a Contact return object from under the findContacts operation in the Data Controls panel and drop it on to the page as a Form. You can then customize the form in the Edit Form Fields dialog. When the findContacts operation is performed, the results will be displayed in this form.




Example 7-27 shows possible argument values for the findContacts method. Example 7-28 and Example 7-29 show how to find a contact by family name and get the contact's name, phone numbers, email, addresses, and note.


Example 7-27 Possible Argument Values for findContacts


// This will return just one contact with only the ID field:
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts("", "", false);

// This will return all contacts with only ID fields:
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts("", "", true);

// This will return just one contact with all fields:
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts("*", "", false);

// This will return all contacts with all fields:
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts("*", "", true);

// These will throw an exception as contactFields is a required argument and cannot be null:
DeviceManagerFactory.getDeviceManager().findContacts(null, "", false);
DeviceManagerFactory.getDeviceManager().findContacts(null, "", true);

// These will throw an exception as the filter argument cannot be null:
DeviceManagerFactory.getDeviceManager().findContacts("", null, false);
DeviceManagerFactory.getDeviceManager().findContacts("", null, true);







	
Note:

The Contact fields passed are strings (containing the comma-delimited fields). If any arguments are passed as null to the method, an exception is thrown.










Example 7-28 JavaScript Code Example for findContacts


var filter = ["name", "phoneNumbers", "emails", "addresses", "note"];
 
var options = new ContactFindOptions();
options.filter="FamilyName";
 
// Contacts, like many other device-specific features, are accessed from 
// the global 'navigator' object in JavaScript.
navigator.contacts.find(filter, onSuccess, onFail, options);
 
function onSuccess(contacts)
{
  alert ("Find Contact call succeeded! Number of contacts found = " + contacts.length);
}
 
function onFail(Error)
{
  alert("Find Contact failed: " + Error.code);
}






Example 7-29 Java Code Example for findContacts


import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

/*
 * Find Contact - Find contact by family name.
 *
 * See if we can find the contact that we just created.
 */

String familyName = "FamilyName"

// Access device features in Java code by acquiring an instance of the  
// DeviceManager from the DeviceManagerFactory.
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts(
    "name,phoneNumbers,emails,addresses,note", familyName, true); 








7.11.6 How to Use the updateContact Method to Enable Updating Contacts

The DeviceFeatures data control includes the updateContact method, which enables MAF applications to leverage a device's interface and file system for managing contacts so end users can update contacts in the device's address book. MAF enables you to display the device's interface and optionally pre-populate the updateContact fields. The updateContact method takes in a Contact object as a parameter and returns the updated Contact object, as shown in Example 7-30.

For more information about the updateContact method and the Contact object, see the DeviceDataControl class in the MAF Javadoc and refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html). Also see Section 7.11.5, "How to Use the findContacts Method to Enable Finding Contacts" for a description of Contact properties.




	
Note:

The Contact object that is needed as the input parameter can be found using the findContacts method as described in Section 7.11.5, "How to Use the findContacts Method to Enable Finding Contacts." If a null Contact object is passed in to the method, an exception is thrown.










To customize an updateContact operation using the DeviceFeatures data control:

	
In JDeveloper, drag the updateContact operation from the DeviceFeatures data control in the Data Controls panel and drop it on the page designer as a Link or Button.

Link or Button: You will be prompted with the Edit Action Binding dialog to enter the Contact object parameter to the updateContact operation. This parameter must be an EL expression that refers to the property of a managed bean that is used to return the Contact from a Java bean class. Assuming a managed bean already exists with a getter for a Contact object, you can use the EL Expression Builder to set the value of the parameter. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a updateContact operation when pressed. Example 7-24 shows an example of managed bean code for creating a Contact object.


	
You can also drag a Contact return object from under the updateContact operation in the Data Controls panel and drop it on to the page as a Form. You can then customize the form in the Edit Form Fields dialog. When the updateContact operation is performed, the results will be displayed in this form.




Example 7-30 and Example 7-32 show how to update a contact's phone number. Example 7-31 and Example 7-33 show how to add another phone number to a contact.


Example 7-30 JavaScript Code Example for updateContact


function updateContact(contact)
{
  try
  {
    if (null != contact.phoneNumbers)
    {
      alert("Number of phone numbers = " + contact.phoneNumbers.length);
      var numPhoneNumbers = contact.phoneNumbers.length;
      for (var j = 0; j < numPhoneNumbers; j++)
      {
        alert("Type: " + contact.phoneNumbers[j].type + "\n" +
              "Value: "  + contact.phoneNumbers[j].value + "\n" +
              "Preferred: "  + contact.phoneNumbers[j].pref);
 
        contact.phoneNumbers[j].type = "mobile";
        contact.phoneNumbers[j].value = "408-555-0100";
      }
 
      // save
      contact.save(onSuccess, onFailure);
    }
    else
    {
      //alert ("No phone numbers found in the contact.");
    }
  }
  catch(e)
  {
    alert("updateContact - ERROR: " + e.description);
  }
}
 
function onSuccess()
{
  alert("Update Contact successful.");
}
 
function onFailure(Error)
{
  alert("Update Contact failed: " + Error.code);





Example 7-31 shows you how to add another phone number to the already existing phone numbers.


Example 7-31 JavaScript Code Example for Adding a Phone Number with updateContact


function updateContact(contact)
{
  try
  {
    var phoneNumbers = [1];
    phoneNumbers[0] = new ContactField('home', '650-555-0123', true);
    contact.phoneNumbers = phoneNumbers;
 
    // save
    contact.save(onSuccess, onFailure);
  }
  catch(e)
  {
    alert("updateContact - ERROR: " + e.description);
  }
}
 
function onSuccess()
{
  alert("Update Contact successful.");
}
 
function onFailure(Error)
{
  alert("Update Contact failed: " + Error.code);
}




Example 7-32 shows how to update a contact's phone number, email type, and postal code.


Example 7-32 Java Code Example for updateContact


import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

/*
 * Update Contact - Updating phone number, email type, and adding address postal code
 */
String familyName = "FamilyName";
String phoneNumberNewValue = "650-555-0123";
String emailTypeNew = "work";
String addressPostalCode = "91234";

Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts(
    "name,phoneNumbers,emails,addresses,note", familyName, true); 

// Assuming there was only one contact returned, we can use the first contact in the array.
// If more than one contact is returned then we have to filter more to find the exact contact 
// we need to update.

foundContacts[0].getPhoneNumbers()[0].setValue(phoneNumberNewValue);
foundContacts[0].getEmails()[0].setType(emailTypeNew);
foundContacts[0].getAddresses()[0].setPostalCode(addressPostalCode);

Contact updatedContact = DeviceManagerFactory.getDeviceManager().updateContact(foundContacts[0]);





Example 7-33 shows you how to add another phone number to the already existing phone numbers.


Example 7-33 Java Code Example for Adding a Phone Number with updateContact


import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

String additionalPhoneNumberValue = "408-555-0123";
String additionalPhoneNumberType = "mobile";
// Create a new phoneNumber that will be appended to the previous one.
ContactField additionalPhoneNumber = new ContactField();
additionalPhoneNumber.setType(additionalPhoneNumberType);
additionalPhoneNumber.setValue(additionalPhoneNumberValue);

foundContacts[0].setPhoneNumbers(new ContactField[] { additionalPhoneNumber });

// Access device features in Java code by acquiring an instance of the DeviceManager 
// from the DeviceManagerFactory.
Contact updatedContact = DeviceManagerFactory.getDeviceManager().updateContact(foundContacts[0]);








	
Note:

The timeout value for the updateContact method is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.














7.11.7 How to Use the removeContact Method to Enable Removing Contacts

The DeviceFeatures data control includes the removeContact method, which enables MAF applications to leverage a device's interface and file system for managing contacts so end users can remove contacts from the device's address book. MAF enables you to display the device's interface and optionally pre-populate the removeContact fields. The removeContact method takes in a Contact object as a parameter, as shown in Example 7-34.




	
Note:

The Contact object that is needed as the input parameter can be found using the findContacts method as described in Section 7.11.5, "How to Use the findContacts Method to Enable Finding Contacts."










To customize a removeContact operation using the DeviceFeatures data control:

	
In JDeveloper, drag the removeContact operation from the DeviceFeatures data control in the Data Controls panel and drop it on the page designer as a Link, Button, or Parameter Form.

Link or Button: You will be prompted with the Edit Action Binding dialog to enter values for arguments to the removeContact operation. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a removeContact operation when pressed.

Parameter Form: Customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various Contact fields. Below this form will be a button, which will use the entered values to perform a removeContact operation when pressed.


	
You can also drag a Contact return object from under the removeContact operation in the Data Controls panel and drop it on to the page as a Form. You can then customize the form in the Edit Form Fields dialog. When the removeContact operation is performed, the results will be displayed in this form.




Example 7-34 and Example 7-35 show you how to delete a contact that you found using findContacts. For information about the removeContact method and the Contact object, see the DeviceDataControl class in the MAF Javadoc and refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html).




	
Note:

In Android, the removeContact operation does not remove the contact fully. After a contact is removed by calling the removeContact method, a contact with the "(Unknown)" display name shows in the contacts list in the application.










Example 7-34 JavaScript Code Example for removeContact


// Remove the contact from the device
contact.remove(onSuccess,onError);
 
function onSuccess()
{
  alert("Removal Success");
}
 
function onError(contactError)'
{
  alert("Error = " + contactError.code);
}





Example 7-35 Java Code Example for removeContact


import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

/*
 * Remove the contact from the device
 */
Contact[] foundContacts = DeviceManagerFactory.getDeviceManager().findContacts(
    "name,phoneNumbers,emails,addresses", familyName, true);

// Assuming there is only one contact returned, we can use the first contact in the array.
// If more than one contact is returned we will have to filter more to find the  
// exact contact we want to remove.

// Access device features in Java code by acquiring an instance of the DeviceManager 
// from the DeviceManagerFactory.
DeviceManagerFactory.getDeviceManager().removeContact(foundContacts[0]);







	
Note:

The timeout value for the removeContact method is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.














7.11.8 How to Use the startLocationMonitor Method to Enable Geolocation

The DeviceFeatures data control includes the startLocationMonitor method, which enables MAF applications to leverage a device's geolocation services in order to obtain and track the device's location. MAF enables you to display a device's interface and optionally pre-populate the startLocationMonitor fields.

MAF exposes APIs that enable you to acquire a device's current position, allowing you to retrieve the device's current location for one instant in time or to subscribe to it on a periodic basis. Example 7-36 and Example 7-37 show code examples that will allow your application to obtain the device's location. For information about the startLocationMonitor method, see the DeviceDataControl class in the MAF Javadoc and refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html).




	
Note:

The Android 2.n simulators will not return a geolocation result unless the enableHighAccuracy option is set to true.

The altitudeAccuracy property is not supported by Android devices.

Updates do not occur as frequently on the Android platform as on iOS.










To listen for changes in a device's location using the DeviceFeatures data control:

In JDeveloper, drag the startLocationMonitor operation from the DeviceFeatures data control in the Data Controls panel to the page designer and drop it as a Link or Button. When prompted by the Edit Action Dialog, populate the fields as follows:

	
enableHighAccuracy: If true, use the most accurate possible method of obtaining a location fix. This is just a hint; the operating system may not respect it. Devices often have several different mechanisms for obtaining a location fix, including cell tower triangulation, Wi-Fi hotspot lookup, and true GPS. Specifying false indicates that you are willing to accept a less accurate location, which may result in a faster response or consume less power.


	
updateInterval: Defines how often, in milliseconds, to receive updates. Location updates may not be delivered as frequently as specified; the operating system may wait until a significant change in the device's position has been detected before triggering another location update.


	
locationListener: EL expression that resolves to a bean method with the following signature:


void methodName(Location newLocation)


This EL expression will be evaluated every time a location update is received. For example, enter viewScope.LocationListenerBean.locationUpdated (without the surrounding#{}), then define a bean named LocationListenerBean in viewScope and implement a method with the following signature:


public void locationUpdated(Location currentLocation)
{
  System.out.println(currentLocation);
  // To stop subscribing to location updates, invoke the following:
  // DeviceManagerFactory.getDeviceManager().clearWatchPosition(
  //     currentLocation.getWatchId());
}





	
Note:

Do not use the EL syntax #{LocationListenerBean.locationUpdate} to specify the locationListener, unless you truly want the result of evaluating that expression to be the name of the locationListener.












Example 7-36 shows how to subscribe to changes in the device's location periodically. The example uses the DeviceManager.startUpdatingPosition method, which takes the following parameters:

	
int updateInterval: Defines how often to deliver location updates, in milliseconds. Location updates may not be delivered as frequently as specified; the operating system may wait until a significant change in the device's position has been detected before triggering another location update. Conversely, location updates may also be delivered at the specified frequency, but may be identical until the device's position has changed significantly.


	
boolean enableHighAccuracy: If set to true, use the most accurate possible method of obtaining a location fix.


	
String watchID: Defines a unique ID that can be subsequently used to stop subscribing to location updates


	
GeolocationCallback: An implementation of the GeolocationCallback interface. This implementation's locationUpdated method is invoked each time the location is updated, as shown in Example 7-36.




For an example of how to subscribe to changes in the device's position using JavaScript, refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html).

Parameters returned in the callback function specified by the locationListener are as follows:

	
double getAccuracy—Accuracy level of the latitude and longitude coordinates in meters


	
double getAltitude—Height of the position in meters above the ellipsoid


	
double getLatitude—Latitude in decimal degrees


	
double getLongitude—Longitude in decimal degrees


	
double getAltitudeAccuracy—Accuracy level of the altitude coordinate in meters


	
double getHeading—Direction of travel, specified in degrees counting clockwise relative to the true north


	
double getSpeed—Current ground speed of the device, specified in meters per second


	
long getTimestamp—Creation of a timestamp in milliseconds since the Unix epoch


	
String getWatchId—Only used when subscribing to periodic location updates. A unique ID that can be subsequently used to stop subscribing to location updates




For more information about the startLocationMonitor and startHeadingMonitor methods, see the DeviceDataControl class in the MAF Javadoc and refer to the Cordova documentation (http://cordova.apache.org/docs/en/2.2.0/index.html).




	
Note:

The timeout value for the startLocationMonitor and startHeadingMonitor methods is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.










Example 7-36 Using Geolocation to Subscribe to Changes in a Device's Location


import oracle.adf.model.datacontrols.device.DeviceManagerFactory;
import oracle.adf.model.datacontrols.device.GeolocationCallback;
import oracle.adf.model.datacontrols.device.Location;

// Subscribe to location updates that will be delivered every 20 seconds, with high accuracy.
// As you can have multiple subscribers, let's identify this one as 'MyGPSSubscriptionID'.
// Notice that this call returns the watchID, which is usually the same as the watchID passed in.
// However, it may be different if the specified watchID conflicts with an existing watchID,
// so be sure to always use the returned watchID.
String watchID = DeviceManagerFactory.getDeviceManager().startUpdatingPosition(20000, true, "
       "MyGPSSubscriptionID", new GeolocationCallback() {
    public void locationUpdated(Location position) {
        System.out.println("Location updated to: " + position);
    }
});

// The previous call returns immediately so that you can continue processing. 
// When the device's location changes, the locationUpdated() method specified in  
// the previous call will be invoked in the context of the current feature.

// When you wish to stop being notified of location changes, call the following method:
DeviceManagerFactory().getDeviceManager().clearWatchPosition(watchID);






To obtain a device's location using the DeviceFeatures data control:

In JDeveloper, drag the startLocationMonitor operation from the DeviceFeatures data control in the Data Controls panel to the page designer and drop it as a Link or Button. Follow Example 7-36, but stop listening after the first location update is received.

Example 7-37 shows how to get a device's location one time. The example uses DeviceManager.getCurrentPosition, which takes the following parameters:

	
int maximumAge: Accept a cached value no older than this value, in milliseconds. If a location fix has been obtained within this window of time, then it will be returned immediately; otherwise, the call will block until a new location fix can be determined. The value of the maximumAge parameter must be at least 1000 ms; values less than this will be set to 1000 ms automatically.


	
boolean: enableHighAccuracy If set to true, use the most accurate possible method of obtaining a location fix.





Example 7-37 Using Geolocation to Get a Device's Current Location (One Time)


import oracle.adf.model.datacontrols.device.DeviceManagerFactory;
import oracle.adf.model.datacontrols.device.Location;

// Get the device's current position, with highest accuracy, and accept a cached location that is 
// no older than 60 seconds.
Location currentPosition = DeviceManagerFactory.getDeviceManager().getCurrentPosition(60000, true);
System.out.println("The device's current location is: latitude=" + currentPosition.getLatitude() + 
    ", longitude=" + currentPosition.getLongitude());








7.11.9 How to Use the displayFile Method to Enable Displaying Files

The DeviceFeatures data control includes the displayFile method, which enables MAF applications to display files that are local to the device. Depending on the platform, application users can view PDFs, image files, Microsoft Office documents, and various other file types. On iOS, the application user has the option to preview supported files within the MAF application. Users can also open those files with third-party applications, email them, or send them to a printer. On Android, all files are opened in third-party applications. In other words, the application user leaves the MAF application while viewing the file. The user may return to the MAF application by pressing the Android Back button. If the device does not have an application capable of opening the given file, an error is displayed. For an example of how the displayFile method opens files on both iOS- and Android-powered devices, see the DeviceDemo sample application. This application is available in the PublicSamples.zip file at the following location within the JDeveloper installation directory of your development computer:


jdev_install/jdeveloper/jdev/extensions/oracle.maf/Samples


The displayFile method is only able to display files that are local to the device. This means that remote files first have to be downloaded. Use the call AdfmfJavaUtilities.getDirectoryPathRoot(AdfmfJavaUtilities.DownloadDirectory) to return the directory root where downloaded files should be stored. Note that on iOS, this location is specific to the application, but on Android this location refers to the external storage directory. The external storage directory is publicly accessible and allows third-party applications to read files stored there.


Table 7-7 Supported File Types

	iOS	Android
	
For more information about supported file types, see the Quick Look preview controller documentation at the Apple iOS development site (http://developer.apple.com/library/ios/navigation/).

	
The framework will start the viewer associated with the given MIME type if it is installed on the device. There is no built-in framework for viewing specific file types. If the device does not have an application installed that handles the file type, the MAF application displays an error.


	
iWork documents

	

	
Microsoft Office documents (Office '97 and newer)

	

	
Rich Text Format (RTF) documents

	

	
PDF files

	

	
Images

	

	
Text files whose uniform type identifier (UTI) conforms to the public.text type

	

	
Comma-separated value (csv) files

	








To customize a displayFile operation using the DeviceFeatures data control:

	
In JDeveloper, drag the displayFile operation from the DeviceFeatures data control in the Data Controls panel and drop it on the page designer as a Link, Button, or Parameter Form.

Link or Button: You will be prompted with the Edit Action Binding dialog to enter values for arguments to the displayFile operation. At runtime, a button or link will be displayed on the page, which will use the entered values to perform a displayFile operation when pressed.

Parameter Form: Customize the form in the Edit Form Fields dialog. At runtime, an editable form will be displayed on the page, which enables the application user to enter values for the various fields. Below this form will be a button, which will use the entered values to perform a displayFile operation when pressed.




Example 7-38 shows you how to view files using the displayFile method. For information about the displayFile method, see the DeviceDataControl class in the MAF Javadoc).


Example 7-38 Java Code Example for displayFile


import oracle.adf.model.datacontrols.device.DeviceManagerFactory;

 URL remoteFileUrl;
        InputStream is;
        BufferedOutputStream fos;
        try {
           
            // Open connection to remote file; fileUrl here is a String containing the URL to the remote file.
            remoteFileUrl = new URL(fileUrl);
            URLConnection connection = remoteFileUrl.openConnection();
            is = new BufferedInputStream(connection.getInputStream());
            // Saving the file locally as 'previewTempFile.<extension>'
            String fileExt = fileUrl.substring(fileUrl.lastIndexOf('.'), fileUrl.length());
            String tempFile = "/previewTempFile" + fileExt;
            File localFile = null;
            // Save the file in the DownloadDirectory location
            localFile = new File(AdfmfJavaUtilities.getDirectoryPathRoot(AdfmfJavaUtilities.DownloadDirectory) + tempFile);
            if (localFile.exists()) {
                localFile.delete();
            }
            // Use buffered streams to download the file.
            fos = new BufferedOutputStream(new FileOutputStream(localFile));
            byte[] data = new byte[1024];
            int read = 0;
            while ((read = is.read(data)) != -1) {
                fos.write(data, 0, read);
            }
            is.close();
            fos.close();
 
            // displayFile takes a URL string which has to be encoded on iOS.
            // iOS does not handle "+" as an encoding for space (" ") but
            // expects "%20" instead.  Also, the leading slash MUST NOT be
            // encoded to "%2F".  We will revert it to a slash after the
            // URLEncoder converts it to "%2F".
            StringBuffer buffer = new StringBuffer();
            String path = URLEncoder.encode(localFile.getPath(), "UTF-8");
            // replace "+" with "%20"
            String replacedString = "+";
            String replacement = "%20";
            int index = 0, previousIndex = 0;
            index = path.indexOf(replacedString, index);
            while (index != -1) {
                buffer.append(path.substring(previousIndex, index)).append(replacement);
                previousIndex = index + 1;
                index = path.indexOf(replacedString, index + replacedString.length());
            }
            buffer.append(path.substring(previousIndex, path.length()));
            // Revert the leading encoded slash ("%2F") to a literal slash ("/").
            if (buffer.indexOf("%2F") == 0) {
                buffer.replace(0, 3, "/");
            }
 
            // Create URL and invoke displayFile with its String representation.
            URL localURL = null;
            if (Utility.getOSFamily() == Utility.OSFAMILY_ANDROID) {
                localURL = new URL("file", "localhost", localFile.getAbsolutePath());
            }
            else if (Utility.getOSFamily() == Utility.OSFAMILY_IOS)
            {
                localURL = new URL("file", "localhost", buffer.toString());
            }
            DeviceManagerFactory.getDeviceManager().displayFile(localURL.toString(), "remote file");
        } catch (Throwable t) {
            System.out.println("Exception caught: " + t.toString());
        }








7.11.10 Device Properties

There may be features of your application that rely on specific device characteristics or capabilities. For example, you may want to present a different user interface depending on the device's screen orientation, or there may be a mapping feature that you want to enable only if the device supports geolocation. MAF provides a number of properties that you can access from Java, JavaScript, and EL in order to support this type of dynamic behavior. Table 7-8 lists these properties, along with information about how to query them, what values to expect in return, and whether the property can change during the application's lifecycle. Example 7-39 shows an example of how you can access these properties using JavaScript.




	
Note:

The timeout value for device properties is set to 1 minute. If the device's operation takes longer than the timeout allowed, a timeout error is displayed.










Table 7-8 Device Properties and Corresponding EL Expressions

	Property	Static/

Dynamic	EL Expression	Sample Value	Java API
	
device.name

	
Static

	
#{deviceScope.device.name}

	
"iPhone Simulator", "Joe Smith's iPhone"

	
DeviceManager.getName()


	
device.platform

	
Static

	
#{deviceScope.device.platform}

	
"iPhone Simulator", "iPhone"

	
DeviceManager.getPlatform()


	
device.version

	
Static

	
#{deviceScope.device.version}

	
"4.3.2", "5.0.1"

	
DeviceManager.getVersion()


	
device.os

	
Static

	
#{deviceScope.device.os}

	
"iOS"

	
DeviceManager.getOs()


	
device.model

	
Static

	
#{deviceScope.device.model}

	
"x86_64", "i386", "iPhone3,1"

	
DeviceManager.getModel()


	
device.phonegap

	
Static

	
#{deviceScope.device.phonegap}

	
"1.0.0"

	
DeviceManager.getPhonegap()


	
hardware.hasCamera

	
Static

	
#{deviceScope.hardware.hasCamera}

	
"true", "false"

	
DeviceManager.hasCamera()


	
hardware.hasContacts

	
Static

	
#{deviceScope.hardware.hasContacts}

	
"true", "false"

	
DeviceManager.hasContacts()


	
hardware.hasTouchScreen

	
Static

	
#{deviceScope.hardware.hasTouchScreen}

	
"true", "false"

	
DeviceManager.hasTouchScreen()


	
hardware.hasGeolocation

	
Static

	
#{deviceScope.hardware.hasGeolocation}

	
"true", "false"

	
DeviceManager.hasGeolocation()


	
hardware.hasAccelerometer

	
Static

	
#{deviceScope.hardware.hasAccelerometer}

	
"true", "false"

	
DeviceManager.hasAccelerometer()


	
hardware.hasCompass

	
Static

	
#{deviceScope.hardware.hasCompass}

	
"true", "false"

	
DeviceManager.hasCompass()


	
hardware.hasFileAccess

	
Static

	
#{deviceScope.hardware.hasFileAccess}

	
"true", "false"

	
DeviceManager.hasFileAccess()


	
hardware.hasLocalStorage

	
Static

	
#{deviceScope.hardware.hasLocalStorage}

	
"true", "false"

	
DeviceManager.hasLocalStorage()


	
hardware.hasMediaPlayer

	
Static

	
#{deviceScope.hardware.hasMediaPlayer}

	
"true", "false"

	
DeviceManager.hasMediaPlayer()


	
hardware.hasMediaRecorder

	
Static

	
#{deviceScope.hardware.hasMediaRecorder}

	
"true", "false"

	
DeviceManager.hasMediaRecorder()


	
hardware.networkStatus

	
Dynamic

	
#{deviceScope.hardware.networkStatus}

	
"wifi", "2g", "unknown", "none"Foot 1 

	
DeviceManager.getNetworkStatus()


	
hardware.screen.width

	
Dynamic

	
#{deviceScope.hardware.screen.width}

	
320, 480

	
DeviceManager.getScreenWidth()


	
hardware.screen.height

	
Dynamic

	
#{deviceScope.hardware.screen.height}

	
480, 320

	
DeviceManager.getScreenHeight()


	
hardware.availableWidth

	
Dynamic

	
#{deviceScope.hardware.screen.availableWidth}

	
<= 320, <= 480

	
DeviceManager.getAvailableScreenWidth()


	
hardware.availableHeight

	
Dynamic

	
#{deviceScope.hardware.screen.availableHeight}

	
<= 480, <= 320

	
DeviceManager.getAvailableScreenHeight()


	
hardware.screen.dpi

	
Static

	
#{deviceScope.hardware.screen.dpi}

	
160, 326

	
DeviceManager.getScreenDpi()


	
hardware.screen.diagonalSize

	
Static

	
#{deviceScope.hardware.screen.diagonalSize}

	
9.7, 6.78

	
DeviceManager.getScreenDiagonalSize()


	
hardware.screen.scaleFactor

	
Static

	
#{deviceScope.hardware.screen.scaleFactor}

	
1.0, 2.0

	
DeviceManager.getScreenScaleFactor()








Footnote 1  If both wifi and 2G are turned on, network status will be wifi, as wifi takes precedence over 2G.

Example 7-39 illustrates how you can access device properties using JavaScript.


Example 7-39 Using JavaScript to Access Device Properties


<!DOCTYPE html>
<html>
  <head>
    <title>Device Properties Example</title>
 
    <script type="text/javascript" charset="utf-8" src="cordova-2.2.0.js"></script>
    <script type="text/javascript" charset="utf-8">

    // Wait for Cordova to load
    //
    //document.addEventListener("deviceready", onDeviceReady, false);
    document.addEventListener("showpagecomplete",onDeviceReady,false);
 
    // Cordova is ready
    //
    function onDeviceReady() {
        adf.mf.api.getDeviceProperties(properties_success, properties_fail);
    }
    
    function properties_success(response) {
      try {
        var element = document.getElementById('deviceProperties');
        var device = response.device;
        var hardware = response.hardware;
        element.innerHTML = 'Device Name:              ' + device.name            + '<br />' +
                            'Device Platform:          ' + device.platform        + '<br />' +
                            'Device Version:           ' + device.version         + '<br />' +
                            'Device OS:                ' + device.os              + '<br />' +
                            'Device Model:             ' + device.model           + '<br />' +
                            'Hardware Screen Width:    ' + hardware.screen.width  + '<br />' +
                            'Hardware Screen Height:   ' + hardware.screen.height + '<br />' +
      } catch (e) {alert("Exception: " + e);}
    }
    
    function properties_fail(error) {
        alert("getDeviceProperties failed");
    }

    </script>
  </head>
  <body>
    <p id="deviceProperties">Loading device properties...</p>
  </body>
</html>










7.12 Validating Attributes

In the Mobile Application Framework, validation occurs in the data control layer, with validation rules set on binding attributes. Attribute validation takes place at a single point in the system, during the setValue operation on the bindings.

You can define the following validators for attributes exposed by the data controls:

	
Compare validator


	
Length validator


	
List validator


	
Range validator




All validators for a given attribute are executed, and nested exceptions are thrown for every validator that does not pass. You can define a validation message for attributes, which is displayed when a validation rule is fired at runtime. For more information, see Section 6.9, "Validating Input" and Section 7.12.1, "How to Add Validation Rules."




	
Note:

Due to a JSON limitation, the value that a BigDecimal can hold is within the range of a Double, and the value that a BigInteger can hold is within the range of a Long. If you want to use numbers greater than those allowed, you can call toString on BigDecimal or BigInteger to (de)serialize values as String.









Table 7-9 lists supported validation combinations for the length validator.


Table 7-9 Length Validation

	Compare type	Byte	Character
	
Equals

	
Supported

	
Supported


	
Not Equals

	
Supported

	
Supported


	
Less Than

	
Supported

	
Supported


	
Greater Than

	
Supported

	
Supported


	
Less Than Equal To

	
Supported

	
Supported


	
Greater Than Equal To

	
Supported

	
Supported


	
Between

	
Supported

	
Supported








Table 7-10 and Table 7-11 list supported validation combinations for the range validator.


Table 7-10 Range Validation

	Compare type	Byte	Char	Double	Float	Integer	Long	Short
	
Between

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported


	
Not Between

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported









Table 7-11 Range Validation - math, sql, and util Packages

	Compare type	java.math.BigDecimal	java.math.BigInteger	java.sql.Date	java.sql.Time	java.sql.Timestamp	java.util.Date
	
Between

	
Supported

	
Supported

	
Not supported

	
Not supported

	
Not supported

	
Not supported


	
Not Between

	
Supported

	
Supported

	
Not supported

	
Not supported

	
Not supported

	
Not supported








Table 7-12 lists supported validation combinations for the list validator.


Table 7-12 List Validation

	Compare type	String
	
In

	
Supported


	
Not In

	
Supported








Table 7-13 and Table 7-14 lists supported validation combinations for the compare validator.


Table 7-13 Compare Validation

	Compare type	Byte	Char	Double	Float	Integer	Long	Short	String
	
Equals

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported


	
Not Equals

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported


	
Less Than

	
Not supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Not supported


	
Greater Than

	
Not supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Not supported


	
Less Than Equal To

	
Not supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Not supported


	
Greater Than Equal To

	
Not supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Supported

	
Not supported









Table 7-14 Compare Validation - java.math, java.sql, and java.util Packages

	Compare type	java.math.BigDecimal	java.math.BigInteger	java.sql.Date	java.sql.Time	java.sql.Timestamp	java.util.Date
	
Equals

	
Supported

	
Supported

	
Not supported

	
Not supported

	
Not supported

	
Not supported


	
Not Equals

	
Supported

	
Supported

	
Not supported

	
Not supported

	
Not supported

	
Not supported


	
Less Than

	
Supported

	
Supported

	
Not supported

	
Not supported

	
Not supported

	
Not supported


	
Greater Than

	
Supported

	
Supported

	
Not supported

	
Not supported

	
Not supported

	
Not supported


	
Less Than Equal To

	
Supported

	
Supported

	
Not supported

	
Not supported

	
Not supported

	
Not supported


	
Greater Than Equal To

	
Supported

	
Supported

	
Not supported

	
Not supported

	
Not supported

	
Not supported










7.12.1 How to Add Validation Rules

You can define validation rules for a variety of use cases. To add a declarative validation rule to an entity object, use the Overview Editor for Data Control Structure Files - Attributes Page.


To add a validation rule:

	
From the Data Controls panel, right-click on a data controls object and choose Edit Definition.


	
In the Overview Editor for Data Control Structure Files, select the Attributes page.

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

	
Select the Validation Rules tab in the lower part of the page and then click Add. In the resulting Add Validation Rule dialog, define the validation rule and the failure handling.

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








7.12.2 What You May Need to Know About the Validator Metadata

The validator metadata is placed into the data control structure metadata XML files at design time. Example 7-40 shows a sample length validator.


Example 7-40 Length Validator Declared in Metadata File


<?xml version="1.0" encoding="windows-1252" ?>
<!DOCTYPE PDefViewObject SYSTEM "jbo_03_01.dtd">
<PDefViewObject
   xmlns="http://xmlns.oracle.com/bc4j"
   Name="Product"
   Version="12.1.1.61.36"
   xmlns:validation="http://xmlns.oracle.com/adfm/validation">
   <DesignTime>
      <Attr Name="_DCName" Value="DataControls.ProductListBean"/>
      <Attr Name="_SDName" Value="mobile.Product"/>
   </DesignTime>
   <PDefAttribute
      Name="name">
      <validation:LengthValidationBean
         Name="nameRule0"
         OnAttribute="name"
         CompareType="GREATERTHAN"
         DataType="BYTE"
         CompareLength="5"
         Inverse="false"/>
   </PDefAttribute>
</PDefViewObject>










7.13 About Data Change Events

To simplify data change events, JDeveloper uses the property change listener pattern. In most cases you can use JDeveloper to generate the necessary code to source notifications from your beans' property accessors by selecting the Notify listeners when property changes checkbox in the Generate Accessors dialog (see Section 7.3.5.2, "About the Managed Beans Category" for details). The PropertyChangeSupport object is generated automatically, with the calls to firePropertyChange in the newly-generated setter method. Additionally, the addPropertyChangeListener and removePropertyChangeListener methods are added so property change listeners can register and unregister themselves with this object. This is what the framework uses to capture changes to be pushed to the client cache and to notify the user interface layer that data has been changed.




	
Note:

If you are manually adding a PropertyChangeSupport object to a class, you must also include the addPropertyChangeListener and removePropertyChangeListener methods (using these explicit method names).









Property changes alone will not solve all the data change notifications, as in the case where you have a bean wrapped by a data control and you want to expose a collection of items. While a property change is sufficient when individual items of the list change, it is not sufficient for cardinality changes. In this case, rather than fire a property change for the entire collection, which would cause a degradation of performance, you can instead refresh just the collection delta. To do this you need to expose more data than is required for a simple property change, which you can do using the ProviderChangeSupport class.




	
Note:

The ProviderChangeSupport object is not generated automatically—you must manually add it to your class—along with the addProviderChangeListener and removeProviderChangeListener methods (using these explicit method names).









Since the provider change is required only when you have a dynamic collection exposed by a data control wrapped bean, there are only a few types of provider change events to fire:

	
fireProviderCreate—when a new element is added to the collection


	
fireProviderDelete—when an element is removed from the collection


	
fireProviderRefresh—when multiple changes are done to the collection at one time and you decide it is better to simply ask for the client to refresh the entire collection (this should only be used in bulk operations)




The ProviderChangeSupport class is used for sending notifications relating to collection elements, so that components update properly when a change occurs in a Java bean data control. It follows a similar pattern to the automatically-generated PropertyChangeSupport class, but the event objects used with ProviderChangeSupport send more information, including the type of operation as well as the key and position of the element that changed. ProviderChangeSupport captures structural changes to a collection, such as adding or removing an element (or provider) from a collection. PropertyChangeSupport captures changes to the individual items in the collection.

Example 7-41 shows how to use ProviderChangeSupport for sending notifications relating to structural changes to collection elements (such as when adding or removing a child). For more information on the ProviderChangeListener interface and the ProviderChangeEvent class, see the MAF Javadoc.


Example 7-41 ProviderChangeSupport Code Example


public class NotePad {
   private   static    List                  
                       s_notes               = null;
 
/* manually adding property change listener as well as provider change listener. */
   protected transient PropertyChangeSupport 
                       propertyChangeSupport = new PropertyChangeSupport(this);
   protected transient ProviderChangeSupport 
                       providerChangeSupport = new ProviderChangeSupport(this);
 
    public NotePad() {
        …
    }
 
    public  mobile.Note[] getNotes() {
        mobile.Note n[] = null;
 
        synchronized (this)
        {
            if(s_notes.size() > 0) {
                n = (mobile.Note[])
                    s_notes.toArray(new mobile.Note[s_notes.size()]);
            }
            else {
                n = new mobile.Note[0];
            }
        }
 
        return n;
    }
 
    public void addNote() {
        System.out.println("Adding a note ....");
        Note  n = new Note();
        int   s = 0;
        
        synchronized (this)
        {
            s_notes.add(n);
            s = s_notes.size();
        }
 
        System.out.println("firing the events");
        providerChangeSupport.fireProviderCreate("notes", n.getUid(), n);
    }
    
    public void removeNote() {
        System.out.println("Removng a note ....");
        if(s_notes.size() > 0) {
            int     end = -1;
            Note    n   = null;
 
            synchronized (this)
            {
                end   = s_notes.size() - 1;
                n     = (Note)s_notes.remove(end);
            }
            
            System.out.println("firing the events");
        providerChangeSupport.fireProviderDelete("notes", n.getUid());
        }
    }
    
    public void RefreshNotes() {
        System.out.println("Refreshing the notes ....");
 
        providerChangeSupport.fireProviderRefresh("notes");
    }
    
    public void addProviderChangeListener(ProviderChangeListener l) {
        providerChangeSupport.addProviderChangeListener(l);
    }
 
    public void removeProviderChangeListener(ProviderChangeListener l) {
        providerChangeSupport.removeProviderChangeListener(l);
    }
 
    protected String   status;    
    
    /* --- JDeveloper generated accessors --- */
 
    public void addPropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.addPropertyChangeListener(l);
    }
 
    public void removePropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.removePropertyChangeListener(l);
    }
 
    public void setStatus(String status) {
        String oldStatus = this.status;
        this.status = status;
        propertyChangeSupport.firePropertyChange("status", oldStatus, status);
    }
 
    public String getStatus() {
        return status;
    }
}




Data changes are passed back to the client (to be cached) with any response message or return value from the JVM layer. This allows JDeveloper to compress and reduce the number of events and updates to refresh to the user interface, allowing the framework to be as efficient as possible.

However, there are times where you may need to have a background thread handle a long-running process (such as web-service interactions, database interactions, or expensive computations) and notify the user interface independent of a user action. To update data on an AMX page to reflect the current values of data fields whose values have changed, you can avoid the performance hit associated with reloading the whole AMX page by calling AdfmfJavaUtilities.flushDataChangeEvent to force the currently queued data changes to the client.




	
Note:

The flushDataChangeEvent method can only be executed from a background thread.









Example 7-42 shows how the flushDataChangeEvent method can be used to force pending data changes to the client. For more information about oracle.adfmf.framework.api.AdfmfJavaUtilities.flushDataChangeEvent, see Oracle Fusion Middleware Java API Reference for Oracle Mobile Application Framework.


Example 7-42 Data Change Event Example


 
/* Note – Simple POJO used by the NotePad managed bean or data control wrapped bean */      
 
package mobile;
 
import oracle.adfmf.amx.event.ActionEvent;
import oracle.adfmf.framework.api.AdfmfJavaUtilities;
import oracle.adfmf.java.beans.PropertyChangeListener;
import oracle.adfmf.java.beans.PropertyChangeSupport;
 
 
/**
 * Simple note object
 * uid   - unique id - generated and not mutable
 * title - title for the note - mutable
 * note  - note comment - mutable
 */
public class Note {
    /* standard JDeveloper generated property change support */
    protected transient PropertyChangeSupport 
                       propertyChangeSupport = new PropertyChangeSupport(this);
 
 
    private static boolean s_backgroundFlushTestRunning = false;
 
 
    public Note() {
        this("" + (System.currentTimeMillis() % 10000));
    }
 
    public Note(String id) {
        this("UID-"+id, "Title-"+id, "");
    }
 
    public Note(String uid, String title, String note) {
        this.uid     = uid;
        this.title   = title;
        this.note    = note;
    }
 
 
    /* update the current note with the values passed in */
    public void updateNote(Note n) {
        if (this.getUid().compareTo(n.getUid()) == 0) {
            this.setTitle(n.getTitle());
            this.setNote(n.getNote());
        } else {
            throw new IllegalArgumentException("note");
        }
    }
 
 
    /* background thread to simulate some background process that make changes */
    public void startNodeBackgroundThread(ActionEvent actionEvent) {
        Thread backgroundThread   = new Thread() {
            public void run() {
                System.out.println("startBackgroundThread enter - " + 
                                                      s_backgroundFlushTestRunning);
                
                s_backgroundFlushTestRunning = true;
                for(int i = 0; i <= iterations; ++i) {
                    try
                    {
                        System.out.println("executing " + i + " of " + iterations + "
                                " iterations.");
                        
                        /* update a property value */                    
                        if(i == 0) {
                            setNote("thread starting");
                        }
                        else if( i == iterations) {
                            setNote("thread complete");
                            s_backgroundFlushTestRunning = false;                        
                        }
                        else {
                            setNote("executing " + i + " of " + iterations + " iterations.");
                        }
                        setVersion(getVersion() + 1);
                        setTitle("Thread Test v" + getVersion());
                        AdfmfJavaUtilities.flushDataChangeEvent();  /* key line */
                    }
                    catch(Throwable t)
                    {
                        System.err.println("Error in the background thread: " + t);
                    }
 
                    try {
                        Thread.sleep(delay);  /* sleep for 6 seconds */
                    } catch (InterruptedException ex) {
                        ex.printStackTrace();
                    }
                }
            }
        };
        
        backgroundThread.start();
    }
    
    protected String uid;
    protected String title;
    protected String note;
    protected int    version;
 
    protected int    iterations =  10;
    protected int    delay      = 500;
    
    
    /* --- JDeveloper generated accessors --- */
 
    public void addPropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.addPropertyChangeListener(l);
    }
 
    public void removePropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.removePropertyChangeListener(l);
    }
 
    public String getUid() {
        return uid;
    }
 
    public void setTitle(String title) {
        String oldTitle = this.title;
        this.title = title;
        propertyChangeSupport.firePropertyChange("title", oldTitle, title);
    }
 
    public String getTitle() {
        return title;
    }
 
    public void setNote(String note) {
        String oldNote = this.note;
        this.note = note;
        propertyChangeSupport.firePropertyChange("note", oldNote, note);
    }
 
    public String getNote() {
        return note;
    }
 
    public void setVersion(int version) {
        int oldVersion = this.version;
        this.version = version;
        propertyChangeSupport.firePropertyChange("version", oldVersion, version);
    }
 
    public int getVersion() {
        return version;
    }
 
    public void setIterations(int iterations) {
        int oldIterations = this.iterations;
        this.iterations = iterations;
        propertyChangeSupport.
                 firePropertyChange("iterations", oldIterations, iterations);
    }
 
    public int getIterations() {
        return iterations;
    }
 
    public void setDelay(int delay) {
        int oldDelay = this.delay;
        this.delay = delay;
        propertyChangeSupport.
                firePropertyChange("delay", oldDelay, delay);
    }
 
    public int getDelay() {
        return delay;
    }
}
         
 
 
  
/* NotePad – Can be used as a managed bean or wrapped as a data control */
           
package mobile;
 
import java.util.ArrayList;
import java.util.List;
 
import oracle.adfmf.amx.event.ActionEvent;
import oracle.adfmf.framework.api.AdfmfJavaUtilities;
import oracle.adfmf.java.beans.PropertyChangeListener;
import oracle.adfmf.java.beans.PropertyChangeSupport;
import oracle.adfmf.java.beans.ProviderChangeListener;
import oracle.adfmf.java.beans.ProviderChangeSupport;
 
 
public class NotePad {
    private static List     s_notes                      = null;
    private static boolean  s_backgroundFlushTestRunning = false;
    
    protected transient     PropertyChangeSupport 
        propertyChangeSupport = new PropertyChangeSupport(this);
 
    protected transient     ProviderChangeSupport 
        providerChangeSupport = new ProviderChangeSupport(this);
 
    public NotePad() {
        if (s_notes == null) {
            s_notes = new ArrayList();
            
            for(int i = 1000; i < 1003; ++i) {
                s_notes.add(new Note(""+i));
            }
        }
    }
 
    public  mobile.Note[] getNotes() {
        mobile.Note n[] = null;
 
        synchronized (this)
        {
            if(s_notes.size() > 0) {
                n = (mobile.Note[])s_notes.
                     toArray(new mobile.Note[s_notes.size()]);
            }
            else {
                n = new mobile.Note[0];
            }
        }
 
        return n;
    }
 
    public void addNote() {
        System.out.println("Adding a note ....");
        Note  n = new Note();
        int   s = 0;
        
        synchronized (this)
        {
            s_notes.add(n);
            s = s_notes.size();
        }
 
        System.out.println("firing the events");
        
        /* update the note count property on the screen */
        propertyChangeSupport.
             firePropertyChange("noteCount", s-1, s);
 
        /* update the notes collection model with the new note */
        providerChangeSupport.
             fireProviderCreate("notes", n.getUid(), n);
 
        /* to update the client side model layer */
        AdfmfJavaUtilities.flushDataChangeEvent();
    }
    
    public void removeNote() {
        System.out.println("Removing a note ....");
        if(s_notes.size() > 0) {
            int     end = -1;
            Note    n   = null;
 
            synchronized (this)
            {
                end   = s_notes.size() - 1;
                n     = (Note)s_notes.remove(end);
            }
            
            System.out.println("firing the events");
            
            /* update the client side model layer */
            providerChangeSupport.
                fireProviderDelete("notes", n.getUid());
 
           /* update the note count property on the screen */
           propertyChangeSupport.
                firePropertyChange("noteCount", -1, end);
        }
    }
    
    public void RefreshNotes() {
        System.out.println("Refreshing the notes ....");
 
        /* update the entire notes collection on the client */
        providerChangeSupport.fireProviderRefresh("notes");
    }
    
    public int getNoteCount() {
        int size = 0;
        
        synchronized (this)
        {
            size = s_notes.size();
        }
       return size;
    }
 
    public void 
    addProviderChangeListener(ProviderChangeListener l) {
        providerChangeSupport.addProviderChangeListener(l);
    }
 
    public void
    removeProviderChangeListener(ProviderChangeListener l) {
        providerChangeSupport.removeProviderChangeListener(l);
    }
 
    public void 
    startListBackgroundThread(ActionEvent actionEvent) {
        for(int i = 0; i < 10; ++i) {
            _startListBackgroundThread(actionEvent);
            try {
                Thread.currentThread().sleep(i * 1234);
            } catch (InterruptedException e) {
            }
        }
    }
    
    public void 
    _startListBackgroundThread(ActionEvent actionEvent) {
        Thread backgroundThread   = new Thread() {
            public void run() {
                s_backgroundFlushTestRunning = true;
                
                for(int i = 0; i <= iterations; ++i) {
                    System.out.println("executing " + i + 
                          " of " + iterations + " iterations.");
                    
                    try 
                    {
                        /* update a property value */                    
                        if(i == 0) {
                            setStatus("thread starting");
                            addNote();  // add a note
                        }
                        else if( i == iterations) {
                            setStatus("thread complete");
                            removeNote();  // remove a note
                            s_backgroundFlushTestRunning = false;                        
                        }
                        else {
                            setStatus("executing " + i + " of " + 
                                    iterations + " iterations.");
                            
                            synchronized (this)
                            {
                                if(s_notes.size() > 0) {
                                    Note n =(Note)s_notes.get(0);
                                
                                    n.setTitle("Updated-" + 
                                          n.getUid() + " v" + i);
                                }
                            }
                        }
                        AdfmfJavaUtilities.
                                 flushDataChangeEvent();
                    }
                    catch(Throwable t)
                    {
                        System.err.
                        println("Error in bg thread - " + t);
                    }
 
                    try {
                         Thread.sleep(delay);
                    } catch (InterruptedException ex) {
                        setStatus("inturrpted " + ex);
                        ex.printStackTrace();
                    }
                }
            }
        };
        
        backgroundThread.start();
    }
 
    
    protected int iterations = 100;
    protected int delay      = 750;
 
    protected String   status;    
    
    /* --- JDeveloper generated accessors --- */
 
    public void 
    addPropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.addPropertyChangeListener(l);
    }
 
    public void 
    removePropertyChangeListener(PropertyChangeListener l) {
        propertyChangeSupport.removePropertyChangeListener(l);
    }
 
    public void setStatus(String status) {
        String oldStatus = this.status;
        this.status = status;
        propertyChangeSupport.
                firePropertyChange("status", oldStatus, status);
    }
 
    public String getStatus() {
        return status;
    }
 
    public void setIterations(int iterations) {
        int oldIterations = this.iterations;
        this.iterations = iterations;
        propertyChangeSupport.
                firePropertyChange("iterations", 
                                   oldIterations, iterations);
    }
 
    public int getIterations() {
        return iterations;
    }
 
    public void setDelay(int delay) {
        int oldDelay = this.delay;
        this.delay = delay;
        propertyChangeSupport.
                firePropertyChange("delay", oldDelay, delay);
    }
 
    public int getDelay() {
        return delay;
    }
}
         




The StockTracker sample application provides an example of how data change events use Java to enable data changes to be reflected in the user interface. This sample application is in the PublicSamples.zip file at the following location within the JDeveloper installation directory of your development computer:


jdev_install/jdeveloper/jdev/extensions/oracle.maf/Samples


For more information about sample applications, see Appendix F, "Mobile Application Framework Sample Applications."









22 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 22.1, "Introduction to Testing and Debugging MAF Applications"


	
Section 22.2, "Testing MAF Applications"


	
Section 22.3, "Debugging MAF Applications"


	
Section 22.4, "Using and Configuring Logging"






22.1 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 19, "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 22.3, "Debugging MAF Applications"


	
Section 22.2, "Testing MAF Applications"









22.2 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.



22.2.1 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.











22.3 Debugging MAF Applications

JDeveloper 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. For more information, see the section on debugging applications in Oracle Fusion Middleware Developing Applications with Oracle JDeveloper.

Since a MAF application cannot be run inside JDeveloper, the debugging approach is different: you can use the JDeveloper 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 debugging (see Section 22.3.1, "What You May Need to Know About the Debugging Configuration"). The following are the steps you need to take to use JDeveloper to debug the Java code in your MAF application:


To test or debug an application:

	
From JDeveloper's main menu, click Run > Choose Active Run Configuration to select an active run configuration.


	
In the Applications window, right-click on any file that you want to test and choose Run.

Alternatively, choose Debug if you want to run the application with debugging enabled.




	
Tip:

You can also open any file in the MAF application in Source view, right-click on it, and then select Run or Debug.












	
Note:

If you are using an existing application that doesn't have the pre-defined set of run configurations, you can create new run configurations (see Section 22.3.1, "What You May Need to Know About the Debugging Configuration").












For additional information, see the following:

	
Section 19.1.1.2, "Deployment of the JVM 1.4 Libraries"


	
Section 22.3.1, "What You May Need to Know About the Debugging Configuration"






22.3.1 What You May Need to Know About the Debugging Configuration

When a new MAF application is created, the creation wizard automatically configures the application properties for debugging. This includes the creation of default run configurations that may be used to run or debug the MAF application on an iOS simulator or Android emulator or device. These run configurations allow you to build, deploy, run, or debug a MAF application by clicking the JDeveloper Run or Debug buttons. When you click the Run or Debug button in JDeveloper and select a MAF run configuration, the deployment profile associated with the run configuration is executed to build and deploy the application to the targeted device. Once the application has been deployed, it automatically starts. If the Debug button was selected, the application will start with the debugger.


To create a new configuration or to modify an existing one, complete the Edit Run Configuration dialog, as shown in Figure 22-1:

	
From JDeveloper's main menu, click Application > Project Properties to open the Project Properties dialog.


	
In the Project Properties dialog, select the Run/Debug node.

Alternatively, choose Run > Choose Active Run Configuration > Manage Run Configurations.


	
Create a new configuration or modify an existing one.

If using Shared Settings, click Edit Shared Settings to open a dialog that allows you to create or edit new MAF run configurations. If using Project Settings, click New or Edit. With shared settings, the run configurations are shared across all projects. Use Shared Settings is the default option so you can use the MAF run configurations that exist at the time the project was added.


	
Complete the Edit Run Configuration dialog as follows:

	
Select a platform.


	
Choose a deployment profile.


	
Enter the port number, up to five digits long. This number is initially seeded with the value of the java.debug.port property contained in the cvm.properties file and appears as hint text. If a value isn't specified for the port, the seeded value is used.


	
For iOS, set the following options:

	
Application Arguments—Enter arguments that can be passed to the MAF application upon startup for customizing the runtime behavior of the application. For example, -consoleRedirect=/path/to/log.txt will direct the log output to the file specified. The path must be an absolute path to receive the log file. The location must be writeable for the current user.


	
Simulator—Choose which simulator you are deploying the application to. The options depend on which versions of the iOS SDK have been installed.


	
iOS version—Choose which version of iOS the simulator should use. The the dropdown menu displays the iOS versions that the selected device supports.





	
For Android, set the following options:

	
Target—Select the deployment target (Emulator or Device).


	
Max Attempts—Choose the maximum number of connection attempts to allow.


	
Interval (seconds)— Choose the length of time in seconds between connection attempts.




	
Tip:

If the Android device or emulator is slow or times out, try increasing the Max Attempts or the Interval to allow sufficient time for Java to initialize and to force the Android starter to wait longer or try more attempts before quitting.
















Figure 22-1 Mobile Run Configuration Dialog

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










22.3.2 How to Debug on iOS Platform

To debug a MAF application on the iOS platform using JDeveloper, follow the debugging procedure described in Section 22.3, "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 19.4.1, "How to Deploy an iOS Application to an iOS Simulator"


	
Section 19.4.2, "How to Deploy an Application to an iOS-Powered Device"


	
Section 19.4.4.2, "Registering an Apple Device for Testing and Debugging"









22.3.3 How to Debug on Android Platform

To debug a MAF application on the Android platform using JDeveloper, follow the debugging procedure described in Section 22.3, "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 19.3.1, "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, you enable the Network device access option in the maf-application.xml file, as Figure 22-2 shows.


Figure 22-2 Enabling Android Debugging

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







22.3.4 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 JDeveloper.




	
Note:

You can only debug your Java code and JavaScript (see Section 22.3.5, "How to Enable Debugging of Java Code and JavaScript"). Debugging of EL expressions or other declarative elements is not supported.














22.3.5 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 22.4, "Using and Configuring Logging"), which corresponds to the <application_name>/src/META-INF location in your application file system.

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

	
java.debug.enabled: Set to true if doing a debug session; set to false if doing a run session.




	
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: Set to the port number configured in the MAF run configuration being executed.


	
javascript.debug.enabled: Set to true if doing a debug session; set to false if doing a run session. Applies to Android only.




	
Note:

The javascript.debug.enabled property is not required for enabling JavaScript debugging when the MAF application is running on an iOS-powered simulator or iOS-powered device.












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


For information on how to use JDeveloper to debug the Java code, see Section 22.3, "Debugging MAF Applications."



22.3.5.1 What You May Need to Know About Debugging of JavaScript Using an iOS-Powered Device Simulator on iOS 7 and iOS 8 Platforms

If you are working with the iOS 7 or 8 platform, you can use the Safari 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 22-3.


Figure 22-3 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 22-4 and Figure 22-5 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 22-4 Using Develop Menu on Safari Browser for Debugging on iPhone Simulator

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




Figure 22-5 Using Develop Menu on Safari Browser for Debugging on iPad Simulator
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22.4 Using and Configuring Logging

For your MAF application, you can enable logging on all supported platforms through JavaScript (see Section 22.4.2, "How to Use JavaScript Logging") and embedded code (see Section 22.4.3, "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 Descriptors/META-INF directory under the Application Resources (see Section 22.4, "Using and Configuring Logging"), which corresponds to the <application_name>/src/META-INF location in your application file system. 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 22.4.1, "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 Oracle Fusion Middleware Java API Reference for Oracle Mobile Application Framework.



22.4.1 How to Configure Logging Using the Properties File

Example 22-1 shows the logging.properties file that you use to configure logging.


Example 22-1 logging.properties File


# 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.









The logger defined in the logging.properties file matches the logger obtained from the oracle.adfmf.util.Utility class (see Section 22.4, "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 Example 22-2 shows.


Example 22-2 Setting Very Fine-Grained Logging Level


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%








22.4.2 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




Example 22-3 shows how to use the logp method in a MAF application.


Example 22-3 Using Logging Method


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






22.4.3 How to Use Embedded Logging

Embedded logging uses the com.sun.util.logging.Logger, as illustrated in Example 22-4. Note that the EmbeddedClass represents a Java class defined in the project.


Example 22-4 Using Embedded Logging


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






22.4.4 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 JDeveloper, you may choose to do so in exceptional circumstances.


Before you begin:

Deploy the application to the iOS simulator from JDeveloper.


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 JDeveloper console or Xcode console). Instead, the output is redirected to a file (see Section 22.4, "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






22.4.5 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 Oracle Fusion Middleware Java API Reference for Oracle Mobile Application Framework.
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19 Deploying Mobile Applications


This chapter describes how to deploy mobile applications for testing and for publishing.

This chapter includes the following sections:

	
Section 19.1, "Introduction to Deployment of Mobile Applications"


	
Section 19.2, "Working with Deployment Profiles"


	
Section 19.3, "Deploying an Android Application"


	
Section 19.4, "Deploying an iOS Application"


	
Section 19.5, "Deploying Feature Archive Files (FARs)"


	
Section 19.6, "Creating a Mobile Application Archive File"


	
Section 19.7, "Creating Unsigned Deployment Packages"


	
Section 19.8, "Deploying Mobile Applications from the Command Line"






19.1 Introduction to Deployment of Mobile Applications

Before you can publish an application for distribution to end users, you must test it on a simulator or on an actual device to assess its behavior and ease of use. By deploying an iOS application bundle (.ipa and .app files) or Android application package (.apk) file to the platform-appropriate device or simulator, MAF enables you to test applications before publishing them to the App Store (Apple iTunes), or to an application marketplace, such as Google Play.



19.1.1 MAF Deployment Options

MAF executes the deployment a project by copying a platform-specific template application to a temporary location, updating that application with the code, resources, and configuration defined in the MAF project. MAF then builds and deploys the application using the tools of the target platform. You can deploy a mobile application as the platform-specific package (.ipa, .h for Android) which you can make available from a download site or application marketplace, such as the Apple App Store or Google Play. For testing and debugging, you can deploy to a simulator or to a device. You can reuse the application features by deploying the view controller projects as a feature archive (FAR). You also have the option to reuse the entire mobile application by deploying it as a Mobile Application Archive (.maa) file.



19.1.1.1 Deployment of Project Libraries

The libraries that you declare for the project using the Customize Libraries and Classpaths Dialog, shown in Figure 19-1, are included in the deployment artifacts for the project. This dialog enables the application features to access these libraries at runtime.


Figure 19-1 Adding Libraries to the Project

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







19.1.1.2 Deployment of the JVM 1.4 Libraries

For both Android and iOS applications, each MAF deployment includes a set of a different libraries that are specific to the type of deployment (release or debug) in combination with the deployment target (simulators or actual devices). In addition, each set of these libraries includes a JAR file of JVM 1.4. The application binding layer resides within this virtual machine, which is a collection of Objective-C libraries. For example, MAF deploys a JVM 1.4 JAR file and a set of libraries for a debug deployment targeted at an iOS simulator, but deploys a different JVM 1.4 JAR file and set of libraries to a debug deployment targeted to an actual iOS-powered device.










19.2 Working with Deployment Profiles

Preparing mobile applications for deployment begins with the creation of platform-specific deployment profiles. A deployment profile defines how an application is packaged into the archive that will be deployed to iOS- or Android-powered devices, iOS simulators, or Android emulators. The deployment profile does the following:

	
Specifies the format and contents of the archive. For iOS, the archive format is an .ipa file, known as an application bundle. For Android, the format is an Android application package (.apk) file.




	
Note:

The .apk file is archive-compatible, meaning that you can view its contents using an archiving tool such as WinZip or 7-Zip.










	
Lists the source files, deployment descriptors, and other auxiliary files that will be packaged into the archive file.


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


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






19.2.1 How to Create a Deployment Profile

As described in Section 3.2.2.3, "About Automatically Generated Deployment Profiles," MAF creates a set of deployment profiles when you create a mobile application. You can deploy an application using these profiles, edit them, or construct new ones using the MAF-specific deployment profile pages. The Create Deployment Profile wizard, shown in Figure 19-2, enables you to create a default deployment profile from these pages. You can create as many deployment profiles as needed. For more information on these standard deployment profile pages, click Help to see the JDeveloper online help.




	
Note:

MAF application deployment only requires the creation of an application-level deployment profile; you do not have to create a view controller-level deployment profile.










Before you begin:

To enable JDeveloper to deploy mobile applications, you must designate the SDKs for the target platforms using the MAF Preferences page as described in Section 2.3.1, "How to Configure the Development Environment for Platforms and Form Factors." d




	
Tip:

For iOS deployments, run iTunes and the iOS Simulator at least once before you configure their directory locations in the MAF Platforms preferences page.










To create a deployment profile:

	
Choose Application and then Deploy.


	
Choose New Deployment Profile.


	
Depending on the target platform, select either MAF for Android, MAF for iOS, or MAF Application Archive, as shown in Figure 19-2.


	
Accept the default name for the profile or enter a new one. Click OK.


	
If needed, use the Options and Application Images pages as required for the applications and then click OK.


Figure 19-2 The Create Deployment Profile Wizard

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










19.2.2 What Happens When You Create a Deployment Profile

After you complete the wizard, JDeveloper creates a deployment profile and opens the Deployment Profile Properties editor.

Table 19-1 lists the MAF-specific pages in the Deployment Profile Properties editor, shown in Figure 19-5.


Table 19-1 MAF-Specific Deployment Profile Pages

	Page	Function
	
iOS Options

	
Enables you to modify the settings for an application to be deployed on an iOS-powered device or iOS simulator.


	
Android Options

	
Enables you to modify the settings for an application deployed to an Android-powered device or Android emulator.


	
Application Images

	
Enables you to assign custom icons to an application by adding the appropriate graphics file.


	
Device Orientations

	
Enables you to restrict the display of an application to certain device orientations. This page is used only for iOS deployment profiles.











	
Note:

Deployment depends on the needs of your application. You can deploy an application using the default values seeded in the pages listed in Table 19-1.









When you deploy an application, JDeveloper creates a deployment directory and related subdirectory. It also creates Feature Archive files (FARs) for the view controller projects (which must have different names) and application controller project. In addition to these two FARs, JDeveloper creates copies of any FARs that were imported into the project. Changes to the compilation profiles require the removal of the deployment directory. You can remove this directory, as well as the deployment directory within the view controller project that contains the FAR, by selecting Build and then Clean All.






19.2.3 How to Create an Android Deployment Profile

The deployment profile creates the template for the application deployment to an Android device or emulator, or for creating an application as an Android application package (.apk) file.

To create the deployment profile for Android, you must define the signing options for the application, the behavior of the javac compiler, and if needed, override the default Oracle images used for application icons with custom ones.


Before you begin:

Install and download the Android SDK as described in Section 2.5, "Setting Up Development Tools for Android Platform."

To enable the deployment framework to compile files required for push notifications, install the package for the Google Cloud Messaging Library (Revision 3 and later) and also the Android Support Library in the Android SDK Manager, as shown in Figure 19-3.




	
Note:

Although Google Cloud Messaging is deprecated, you must install it to enable push notifications. Select Show > Obsolete to ensure that it appears under Extras, as shown in Figure 19-3.










Figure 19-3 The Google Cloud Messaging For Android Library Package
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If you deploy to an Android emulator, you must create a virtual device for each emulator instance using the Android Virtual Device Manager, as described in the "Managing Virtual Devices" document, available from the Android Developers website (http://developer.android.com/tools/devices/index.html).

You must also set the MAF preferences for the Android platform SDKs (accessed by choosing Tools, then Preferences, then MAF, then Platforms, and then Android) to the locations for the SDK and platform, which are part of the Android SDK package download. Figure 19-4 shows these locations.

The SDK and platform locations for Android 4.4.2 (API 19), which are illustrated in Figure 19-4, differ from earlier versions.

	
For Android SDK Location, the path is:


<SDK Installation>\adt-bundle-windows-x86\sdk


For example, enter:


C:\adt-bundle-windows-x86\sdk


	
For Android Platform Location, the path is:


<SDK Installation>\adt-bundle-windows-x86\sdk\platforms\android-19


For example, enter:


C:\adt-bundle-windows-x86\sdk\platforms\android-19





	
Note:

The structure of the SDK tools is changed in the release of Revision 22, with the build tools components relocated from the platform-tools directory to the build-tools directory. To enable deployment, the Android Build Tools Location field must reference the location of the build tools, the aapt file (appt.exe on Windows systems). The location of this file differs depending on the SDK revision. For Revision 22, this file is located within the build-tools directory (such as SDK Installation\adt-bundle-windows-x86\sdk\build-tools\Android-4.n). For earlier revisions, it is located within the platform-tools directory (such as SDK Installation\adt-bundle-windows-x86\platfrom-tools).

MAF queries the Android SDK for the location of the appt file and populates the Android Build Tools Location field accordingly. For Revision 22 of the SDK, MAF populates the field with the latest version of the build-tools directory that is installed on the development computer. For revisions prior to 22, MAF populates the field with the location of the platform-tools directory. In this case, the field is read-only.















	
Note:

Push notifications require devices and emulators running Android 2.2 platform (or later). The Google Play store must be installed on these devices. The Google API must be installed in the SDK to enable push notifications on emulators. Users must create a Google account (and be logged in) on devices running platforms earlier than 4.0.3 (API 15).

See also "GCM Architectural Overview" chapter in Google Cloud Messaging for Android, available from the Android Developers website (http://developer.android.com/index.html) and Section 19.2.3, "How to Create an Android Deployment Profile."










Figure 19-4 Setting the Android SDK, Platform, and Signing Properties

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



Using the Platforms page, you also define the debug and release properties for a key that is used to sign the Android applications. Within the deployment profile, you subsequently designate a mobile application's release type as either debug or release. You only need to define the signing key properties once. For more information, see Section 19.2.3.3, "Defining the Android Signing Options." See also the application publishing information in the "Signing Your Applications" document, available from the Android Developers website (http://developer.android.com/tools/publishing/app-signing.html).




	
Note:

To deploy an application to an Android emulator, you must install API 14 or later (that is, Platform 4.0.n)











19.2.3.1 Setting the Options for the Application Details

The Android Options page, shown in Figure 19-5, enables you to do the following:

	
Denote the version of the application. For more information, refer to the "Versioning Your Applications" document, available from the Android Developers website (http://developer.android.com/tools/publishing/versioning.html).


	
Configure the Android zipalign tool, an archive alignment tool that optimizes the packaging of .apk files. Data files stored in each application package, such as data manifests, are continually accessed by multiple processes within the Android operating environment. For more information, see the "zipalign" document, available from the Android Developers website (http://developer.android.com/tools/help/zipalign.html).


	
Set the logging level output as either non-verbose or debug (verbose).


	
Set the signing options appropriate to the deployment target (emulator or device). For more information, see Section 19.2.3.3, "Defining the Android Signing Options."





Figure 19-5 The Deployment Profile Properties Editor (Android Options Page)
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To set the application options:

	
Choose Android Options, as shown in Figure 19-5.


	
Accept the default values, or define the following options:

	
Application Bundle ID—A unique ID for the application, as set in the id attribute of the maf-application.xml file. Each application deployed to an Android device has a unique ID, one that cannot start with a numeric value. For more information, see Section 4.3, "Setting the Basic Information for a Mobile Application."

If needed, you can override this value in the deployment file. However, for the application to deploy, this name must follow the <manifest> element's package attribute of the Android manifest file. This element is described in the document entitled "The AndroidManifest.xml File," which is available from the Android Developers website (http://developer.android.com/guide/topics/manifest/manifest-intro.html). Specifically, the ID uses a reverse package format of an internet domain (com.company.application). To avoid naming collisions, the package name reflects domain ownership, such as com.oracle.application.




	
Note:

The application bundle ID cannot contain spaces.










	
Application Archive Name—If needed, enter the name for the .apk file created by MAF. Otherwise, accept the default name.

By default, MAF bases the name of the .apk file on the application id attribute configured in the maf-application.xml file. For more information, see Section 4.3, "Setting the Basic Information for a Mobile Application."


	
Version Name—The release version of the application code that displays for the user. See also Section 4.3, "Setting the Basic Information for a Mobile Application."


	
Version Code—An integer value that represents the version of the application code, which is checked programmatically by other applications for upgrades or downgrades. The minimum and default value is 1. You can select any value and increment it by 1 for each successive release.












19.2.3.2 Setting Deployment Options

The Options page enables you to set values that are passed in by the javac compiler tool options, set the zipalign options, and also the Android API revisions.


To set the JDK-Compatibility level for the R.java and .class files:

	
Select the JDK-compatibility level from the Source Files dropdown list. The default value is 1.5. The value is specified when the deployment runs the javac tool to compile R.java, the Android-generated file for referencing application resources, using the javac -source option. Available values include:

	
1.5


	
1.6




For information on R.java, see the "Accessing Resources" document, available from the Android Developers website (http://developer.android.com/guide/topics/resources/accessing-resources.html).


	
Select the JDK version compatibility for the compiled .class files from the Class Files dropdown list. The value is specified when the deployment runs the javac tool to compile the R.java file using the javac -target option. The default value is 1.5. Available values include:

	
1.5


	
1.6





	
Select the intended API Level on which the application is designed to run from the Target SDK API Level dropdown list. The minimum (and default) value is API Level 9, which corresponds to the Android 2.3.n platform. For more information, refer to the description of the <uses-sdk> attribute in the document entitled "The AndroidManifest.xml File," available through the Android Developers website (http://developer.android.com/guide/topics/manifest/manifest-intro.html).


	
Select the minimum API Level on which the application is able to run from the Minimum SDK API Level dropdown list. The minimum and default value is 15, which corresponds to Android 4.0.3 platform.


	
Select the native-encoding name that controls how the compiler interprets characters beyond the ASCII character set from the Character Encoding dropdown list. The default is UTF-8.





To set the ZIP alignment options:

Select the byte alignment (32-bit or 64-bit). Selecting 32-bit (the default) provides 4-byte boundary alignment.


To set the storage option for the deployed application:

By default, mobile applications are stored on a Android-powered device's internal storage after they have been deployed from JDeveloper to a device, or downloaded from an application marketplace, such as Google Play. The following options, which are available from the Preferred Storage Location dropdown list, enable you to specify a preferred storage location for the mobile application.

	
Internal—Forces the mobile application to be installed on the device's internal storage.


	
External—Allows the application to be installed on the device's SD card. However, if the Android system determines that the application cannot be installed on the SD card (for example, no SD card has been mounted, or the SD card exists but has insufficient space), then it installs the application on the device's internal storage instead. The mobile device user can move the application between internal and external storage using the system settings.


	
Auto—Specifies that the application may be installed on the device's external or internal storage. The mobile device user can move the application between internal and external storage using the system settings.




Selecting the External or Auto options enables the deployment framework to update the <manifest> element in the AndroidManifest.xml file with an android:installLocation attribute and a value of "preferExternal" or "auto". Populating the AndroidManifest.xml file with this attribute enables mobile applications to be stored on an external SD card or internal storage. For more information, see the "App Install Location" chapter in Data Storage Guide, available from the Android Developers website (http://developer.android.com/guide/topics/data/install-location.html) or from the Android SDK documentation.


To set the logging level:

Select Verbose Output for the Android deployment to log the full output provided by each of the command-line tools invoked by the deployment while building the .apk. If you do not select this option, then the deployment does not log the full output.






19.2.3.3 Defining the Android Signing Options

An application must be signed before it can be deployed to an Android device or emulator. Android does not require a certificate authority; an application can instead be self-signed.

Defining how the deployment signs a mobile application is a two-step process: within the MAF Platforms preference page, you first define debug and release properties for a key that is used to sign Android applications. You only need to configure the debug and release signing properties once. After you define these options, you configure the deployment profile to designate if the application should be deployed in the debug or release mode.


Before you begin:

If no keystore file exists, you can create one using the keytool utility, as illustrated in Example 19-1.


Example 19-1 Generating a Keystore


keytool -genkey
        -v
        -keystore c:\jdeveloper\mywork\releasesigning.keystore
        -alias releaseKeyAlias
        -keyalg RSA
        -keysize 2048
        -validity 10000




As described in the "Signing Your Applications" document, available from the Android Developers website (http://developer.android.com/tools/publishing/app-signing.html), the keytool prompts you to provide passwords for the keystore and key, and to provide the Distinguished Name fields for your key before it generates the keystore. In Example 19-1, the keystore contains a single key, valid for 10,000 days. Refer to Java SE Technical Documentation (http://download.oracle.com/javase/index.html) for information on how to use the keytool utility.




	
Tip:

Use the -genkeypair instead of the -genkey command for Java Platform Standard Edition (Java SE) 7.










To configure the key options for the debug mode:

	
Choose Tools, then Preferences, and then Mobile Application Framework.


	
Choose Platforms.


	
Select the Debug tab, shown in Figure 19-6.


Figure 19-6 Configuring a Debug Deployment
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Enter a password used by the deployment to create a keystore file and key needed for a debug deployment in the Key and Keystore Password field. This password, which generates a keystore and keyfile for deployment to an Android-powered device or emulator, can be any value, but must be at least six characters long. The default password is Android.





To configure the key options for a release mode:

	
Choose Tools, then Preferences, and then Mobile Application Framework.


	
Choose Platforms.


	
Select the Release tab, shown in Figure 19-4, and then define the following:

	
Keystore Location—Enter, or browse to and retrieve, the directory of the keystore containing the private key used for signing the application for distribution.


	
Keystore Password—Enter the password for the keystore. This password allows access to the physical file.


	
Key Alias—Enter an alias for the key. This is the value set for the keytool's -alias argument. Only the first eight characters of the alias are used.


	
Key Password—Enter the password for the key. This password allows access to the key (identified by the alias) within the keystore.




	
Tip:

Enter the password and key password requested by the keytool utility before it generates the keystore.









In addition to designating how the application will be signed, these parameters designate how the R.Java classes are compiled.





	
Click OK.





To Set the Android build mode:

	
In the Options page, select either Debug or Release as the build mode:

	
Select Debug for developing and testing an application (such as Java and JavaScript debugging). This option enables you to deploy an application on the Android platform without having to provide a private key. Use this option when deploying an application to an Android emulator or to an Android-powered device for testing. See also Section 22.3.5, "How to Enable Debugging of Java Code and JavaScript."




	
Note:

You cannot publish an application signed with the debug keystore and key; this keystore and key are used for testing purposes only and cannot be used to publish an application to end users.










	
When the application is ready to be published, select Release. Use this option when the application is ready to be published to an application marketplace, such as Google Play.




	
Tip:

Use the release mode, not the debug mode, to test application performance.













	
Click OK.

After the .apk file is signed in either debug or release mode, you can deploy it to a device or to an emulator. At runtime, MAF indicates that an application has been deployed in debug mode by overlaying a debugging symbol that is represented by an exclamation point within a red triangle, as shown in Figure 19-7.


Figure 19-7 Deployment Modes

[image: The surrounding text describes this image.]










19.2.3.4 What You May Need to Know About Credential Storage

MAF stores passwords for the key and keystore in the file-based credential store, cwallet.sso. This file, which manages credential storage and retrieval, is located within the o.maf folder in the user's JDeveloper system folder. For example, in a Windows 7 environment, the cwallet.sso file is located at C:\Users\jsmith\AppData\Roaming\JDeveloper\system12.1.3\o.maf.

For more information, see the "About Oracle Wallet" section in Oracle Fusion Middleware Administrator's Guide and the "Credential Store Basics" section in Oracle Fusion Middleware Securing Applications with Oracle Platform Security Services.




	
Note:

MAF stores the key and keystore credentials in a file called product-preferences.xml. MAF migrates these credentials to the cwallet.sso file if you preserve the preference settings by clicking Yes in the Confirm Import Preferences dialog during the installation process of the current version of JDeveloper and MAF. However, the cwallet.sso file is not migrated to other installations of the current version of Oracle JDeveloper with MAF. If you reinstall (or create a separate installation), you must either copy the cwallet.sso file to the o.maf folder or reconfigure the release mode credentials in the Platforms preferences page.














19.2.3.5 How to Add a Custom Image to an Android Application

Enabling MAF application icons to display properly on Android-powered devices of different sizes and resolutions requires low-, medium-, and high-density versions of the same images. MAF provides default Oracle images that fulfill these display requirements. However, if the application requires custom icons, you can use the Application Images page, shown in Figure 19-8, to override default images by selecting PNG-formatted images for the application icon and for the splash screen. For the latter, you can add portrait and landscape images. If you do not add a custom image file, then the default Oracle icon is used instead. To create custom images, refer to the "Iconography" document, available from the Android Developers website (http://developer.android.com/design/style/iconography.html).


Figure 19-8 Setting Custom Images for an Android Application

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




Before you begin:

Obtain the images in the PNG, JPEG, or GIF file format that use the dimensions, density, and components that are appropriate to Android theme and that can also support multiple screen types. For more information, see "Supporting Multiple Screens" document, available from the Android Developers website (http://developer.android.com/guide/practices/screens_support.html).


To add custom images:

	
Click Application Images.


	
Use the Browse function to select the splash screen and icon image files from the project file. Figure 19-8 shows selecting images for application icons and portrait orientation splash screen images that applications use for displaying on devices with low-, medium-, high- and extra-high density displays.


	
Click OK.









19.2.3.6 What Happens When JDeveloper Deploys Images for Android Applications

During deployment, MAF enables JDeveloper to copy the images from their source location to a temporary deployment folder. For the default images that ship with the MAF extension (located at application workspace directory\Application Resources\Resources\images), JDeveloper copies them from their seeded location to a deployment subdirectory of the view controller project (application workspace\ViewController\deploy). As shown in Table 19-2, each image file is copied to a subdirectory called drawable, named for the drawable object, described on the Android Developers website (http://developer.android.com/reference/android/graphics/drawable/Drawable.html). Each drawable directory matches the image density (ldpi, mdpi, hdpi, and xhdpi) and orientation (port, land). Within these directories, JDeveloper renames each icon image file as adfmf_icon.png and each splash screen image as adfmf_loading.png.


Table 19-2 Deployment File Locations for Seeded Application Images

	Source File (...\resource\Android)	Temporary Deployment File (...ViewController\deploy)
	
display-ldpi-icon.png

	
drawable-ldpi\adfmf_icon.png


	
display-mdpi-icon.png

	
drawable-mdpi\adfmf_icon.png


	
display-hdpi-icon.png

	
drawable-hdpi\adfmf_icon.png


	
display-xhdpi-icon.png

	
drawable-xhdpi\adfmf_icon.png


	
display-port-ldpi-splashscreen.png

	
drawable-port-ldpi\adfmf_loading.png


	
display-port-mdpi-splashscreen.png

	
drawable-port-mdpi\adfmf_loading.png


	
display-port-hdpi-splashscreen.png

	
drawable-port-hdpi\adfmf_loading.png


	
display-port-xhdpi-splashscreen.png

	
drawable-port-xhdpi\adfmf_loading.png


	
display-land-ldpi-splashscreen.png

	
drawable-land-ldpi\adfmf_loading.png


	
display-land-mdpi-splashscreen.png

	
drawable-land-mdpi\adfmf_loading.png


	
display-land-hdpi-splashscreen.png

	
drawable-land-hdpi\adfmf_loading.png


	
display-land-xhdpi-splashscreen.png

	
drawable-land-xhdpi\adfmf_loading.png








For custom images, JDeveloper copies the set of application icons from their specified location to the corresponding density and orientation subdirectory of the temporary deployment location.








19.2.4 How to Create an iOS Deployment Profile

For iOS, use the Deployment Profiles Properties Editor to define the iOS application build configuration as well as the locations for the splash screen images and application icons.


Before you begin:

Download Xcode (which includes the Xcode IDE, performance analysis tools, the iOS simulator, the Mac OS X, and the iOS SDKs) to the Apple computer that also runs JDeveloper.




	
Tip:

Refer to the Certification and Support Matrix on Oracle Technology Network (http://www.oracle.com/technetwork/developer-tools/maf/documentation) for the minimum supported version required to compile applications.









Because Xcode is used during deployment, you must install it on the Apple computer before you deploy the mobile application from JDeveloper.




	
Tip:

While the current version of Xcode is available through the App Store, you can download prior versions through the following site:

https://developer.apple.com/xcode/

Access to this site requires an Apple ID and registration as an Apple developer.









After you download Xcode, you must enter the location of its xcodebuild tool and, for deployment to iOS simulators, the location of the iOS simulator's SDK, in the iOS Platform preference page. For more information, see Chapter 2, "How to Configure the Development Environment for Platforms and Form Factors."




	
Note:

Run both iTunes and the iOS simulator at least once before entering their locations in the iOS Platform preference page.









To deploy a mobile application to an iOS-powered device (as opposed to deployment to an iOS simulator), you must obtain both a provisioning profile and a certification from the iOS Provisioning Profile as described in Section 19.2.4.2, "Setting the Device Signing Options."


To create a deployment profile:

	
Choose iOS Options, as shown in Figure 19-9.


	
Accept the default values, or define the following:

	
Application Bundle Id—If needed, enter a bundle ID to use for this application that identifies the domain name of the company. The application bundle Id must be unique for each application installed on an iOS device and must adhere to reverse-package style naming conventions (that is, com.<organization name>.<company name>). For more information, see the App Distribution Guide, which is available through the iOS Developer Library at http://developer.apple.com/library/ios/navigation/). For information on obtaining the Bundle Seed Id using the iOS Provisioning Portal, see Section 19.4.4.3, "Registering an Application ID." See also Section 4.3, "Setting the Basic Information for a Mobile Application."




	
Note:

The application bundle ID cannot contain spaces.









Because each application bundle ID is unique, you can deploy multiple mobile applications to the same device. Two applications can even have the same name as long as their application bundle IDs are different. Mobile applications deployed to the same device are in their own respective sandboxes. They are unaware of each other and do not share data (they have only the Device scope in common).


	
Application Archive Name—If needed, enter the name for the .ipa file or the .app file. MAF creates an .ipa file when you select either the Deploy to distribution package or Deploy to iTunes for synchronization to device options in the Deployment Action dialog, shown in Figure 19-22. It creates an .app file when you select the Deploy application to simulator option. Otherwise, accept the default name. For more information, see Section 19.4.2, "How to Deploy an Application to an iOS-Powered Device" and Section 19.4.5, "How to Distribute an iOS Application to the App Store."

By default, MAF bases the name of the .ipa file (or .app file) on the application id attribute configured in the maf-application.xml file. For more information, see Section 4.3, "Setting the Basic Information for a Mobile Application."


	
Minimum iOS Version—Indicates the earliest version of iOS to which you can deploy the application. The default value is the current version. The version depends on the version of the installed SDK.


	
Simulator Target Version—Select the version of the emulator to which you are deploying the application. To find the available target versions, select Hardware and then Version on an iPhone simulator. The minimum version is 6.0. The default setting is <Highest Available>. For more information, see the iOS Simulator User Guide, which is available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).




	
Note:

Older versions of the iOS target version are usually available in the simulator for testing.










	
Target Family—Select the family of iOS products on which the application is intended to run. The default option is for both iPad and iPhone.





Figure 19-9 Setting the iOS Options
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19.2.4.1 Defining the iOS Build Options

The iOS build options enable you to deploy an application with debug or release bits and libraries. The Options page presents the configuration options for the iOS signing modes, debug and release modes.


Before you begin:

Deployment of an iOS application (that is, an .ipa file) to an iOS-powered device requires a provisioning profile, which is a required component for installation, and also a signed certificate that identifies the developer and an application on a device. You must obtain these from the iOS Provisioning portal as described in Section 19.4.4, "What You May Need to Know About Deploying an Application to an iOS-Powered Device." In addition, you must enter the location for a provisioning profile and the name of the certificate in the iOS Platform preference page, as described in Section 19.2.4.2, "Setting the Device Signing Options."


How to set the build options:

	
Chose iOS Options, as shown in Figure 19-9.


	
Select one of the following build options.

	
Debug—Select this option for development builds. Designating a debug build results in the inclusion of debugging symbols. See also Section 22.3.2, "How to Debug on iOS Platform" and Section 22.3.5, "How to Enable Debugging of Java Code and JavaScript."


	
Release—Select to compile the build with release bits and libraries.




	
Tip:

Use the release mode, not the debug mode, to test application performance.















At runtime, MAF indicates that an application has been deployed in the debug mode by overlaying a debugging symbol that is represented by an exclamation point within a red triangle, as shown in Figure 19-7, "Deployment Modes".






19.2.4.2 Setting the Device Signing Options

The iOS Platform preference page for iOS includes fields for the location of the provisioning profile on the development computer and the name of the certificate. You must define these parameters if you deploy an application to an iOS device or as a MAF Application Archive.




	
Note:

Neither a certificate nor a provisioning profile are required if you deploy a mobile application to an iOS simulator.










To set the signing options:

	
Choose Tools, then Preferences, and then Mobile Application Framework.


	
Choose Platforms and then choose iOS.


	
In the Device Signing section of the page, shown in Figure 19-10, enter the location of the provisioning profile in the Provisioning Profile field.


	
In the Certificate field, enter the name of the developer or distribution certificate that identifies the originator of the code (such as a developer or a company). You can view the name of the certificate using the Keychain Access utility (accessed from the Applications folder). Copy the entire name from the Keychain Access utility. The name entered into Certificate field must be in the following format:


iPhone Developer: John Smith (PN3ENLQ3DU)



Figure 19-10 The Device Signing Section of the iOS Platform Preference Page
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Note:

There are provisioning profiles used for both development and release versions of an application. While a provisioning profile used for the release version of an application can be installed on any device, a provisioning profile for a development version can only be installed on the devices whose IDs are embedded into the profile. For more information, see the App Distribution Guide, which is available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).














19.2.4.3 Adding a Custom Image to an iOS Application

The Application Images page enables you to rebrand an application by overriding the default Oracle image used for application icons and artwork with custom images. The options in this page, shown in Figure 19-11, enable you to enter the locations of custom images used for different situations, device orientation, and device resolutions. For more information on iOS application icon images, see the "Icon and Image Design" section in iOS Human Interface Guidelines. This document is available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).




	
Note:

All images must be in the PNG format.










Figure 19-11 Adding Custom Images
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To add custom images:

	
Click Application Images.


	
Select Do Not Add Gloss Effect to Icons if the default iOS-style icon, which has a shine effect over the top of the icon is not used.


	
Choose Browse to select an icon image to override the default Apple image that iTunes assigns to .ipa files. This image is required for all applications and must be 512 x 512 pixels for both iPhone and iPad applications. For more information, see Section 19.2.4.4, "What You May Need to Know About iTunes Artwork."


	
Select the version and device type to display the available image types in the tree. By default, MAF displays all of the image styles and types available to iPad and iPhone devices. However, you can narrow the selection by selecting the device type and an operating system version, as shown in Figure 19-3. Within the Icon Folder field, MAF displays the location within the application's Resources directory that houses these image files.


Figure 19-12 Selecting the Image Type
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Select an image type from the tree.


	
In the File field, choose Browse to select another image, as shown in Figure 19-13. This image file must exist within the current application.

During deployment, JDeveloper copies the custom image file into the deployment profile and renames it to match the name of the default image.


Figure 19-13 Adding a Custom Image

[image: The surrounding text describes this image]



If the name of the JDeveloper notes errors to safeguard against selecting an incorrect (or nonexistent) image file, as shown in Figure 19-14. See also Section 4.10.2, "What You May Need to Know About Selecting External Resources."


Figure 19-14 Nonexistent Image Warning
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Click OK.









19.2.4.4 What You May Need to Know About iTunes Artwork

By default, mobile applications deployed to an iOS device through iTunes, or deployed as an archive (.ipa file) for download, use the default Oracle image unless otherwise specified.

By selecting an iTunes artwork image as the icon for the deployed application, you override the default image. You can use an image to differentiate between versions of the application. Figure 19-15 illustrates the difference between the default image and a user-selected image, where Application4 is displayed with the default image and Application6 is displayed with a user-selected image (the Oracle icon, scaled to 512 x 512 pixels).


Figure 19-15 Custom and Default Application Icons
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During deployment, MAF ensures that the icon displays in iTunes by adding the iTunes artwork image to the top-level of the .ipa file in a file called iTunesArtwork.






19.2.4.5 How to Restrict the Display to a Specific Device Orientation

By default, MAF supports all orientations for both iPhone and iPad. If, for example, an application must display only in portrait and in upside-down orientations on iPads, you can limit the application to rotate only to these orientations using the Device Orientation page, shown in Figure 19-16


Figure 19-16 Select a Device Orientation
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To limit the display of an application to a specific device orientation: 

	
Choose Device Orientations, as shown in Figure 19-16.


	
Clear all unneeded orientations from among those listed in Table 19-3. By default, MAF deploys to all of these device orientations. By default, all of these orientations are selected.


Table 19-3 iPhone Device Orientations

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


	
iPad, portrait—The home button is at the bottom of the screen.


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


	
iPad, upside-down—The home button is at the top of the screen.


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


	
iPad, landscape left—The home button is at the left side of the screen.


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


	
iPad, landscape right—The home button is at the right side of the screen.


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


	
iPhone, portrait—The home button is at the bottom of the screen.


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


	
iPhone, upside-down—The home button is at the top of the screen.


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


	
iPhone, landscape left—The home button is at the left side of the screen.


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


	
iPhone, landscape right—The home button is at the right side of the screen.








	
Click OK.









19.2.4.6 What Happens When You Deselect Device Orientations

Deselecting a device orientation updates the source .plist file.










19.3 Deploying an Android Application

After you define the deployment profile, you can deploy a mobile application to the Android platform using the Deployment Action dialog, shown in Figure 19-17. Using this dialog, you can deploy the completed application to an Android emulator or to an Android-powered device for testing. After you have tested and debugged the application, this dialog enables you to bundle the mobile application as an Android application package (.apk) file so that it can be published to end users through an application marketplace, such as Google Play.




	
Tip:

As an alternative to the Deployment Action dialog, you can deploy a mobile application to the Android platform in a headless mode using the OJDeploy command line tool as described in Section 19.8, "Deploying Mobile Applications from the Command Line."










Figure 19-17 Deployment Action Dialog for Android Applications
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19.3.1 How to Deploy an Android Application to an Android Emulator

You can deploy the mobile application directly to an Android emulator.


Before you begin:

Deployment to an Android emulator requires the following:

	
Configure the debug password in the Android Platform preference page (accessed by choosing Tools > Preferences > Mobile Application Framework).




	
Note:

You must install the Android 4.0.n platform (API 14 or later).










	
Ensure that the Android Virtual Device instance configuration reflects the ARM system image.


	
In the Android Options page of the deployment profile:

	
Ensure that Debug is selected.


	
Click OK.







	
Note:

The Android Platform preferences page must be configured with the password that is used to generate the keystore and key for debug-mode deployment. See Section 19.2.3.3, "Defining the Android Signing Options."










	
Start the Android emulator before you deploy an application.

You can start the emulator using the Android Virtual Device Manager, as illustrated in Figure 19-18, or from the command line by first navigating to the tools directory (located in Android\android-sdk) and then starting the emulator by first entering emulator -avd followed by the emulator name (such as -avd AndroidEmulator1).




	
Note:

You can run only one Android emulator during a deployment.










Figure 19-18 Starting an Emulator Using Android Virtual Device Manager
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To deploy an application to an Android emulator:

	
Choose Applications, then Deploy, and then select an Android deployment profile.


	
Choose Deploy application to emulator and then choose Next.


	
Review the Summary page, shown in Figure 19-2, choose Back to select another deployment activity or choose Finish. The Summary page displays the following parameters from the deployment profile:

	
Application Bundle Id—The unique, Java language-like package name identifying the application.




	
Note:

The Summary page shown in Figure 19-19 shows that the application bundle ID is in the reverse package format required for a successful deployment to an emulator. Deploying an application that does not follow the reverse-package format causes the emulator to shut down, which prevents the deployment from completing.










	
File—The name of the .apk that is deployed to an Android target.


	
Deploy Mode—The build mode. This value is either Release or Debug, depending on the value set in the deployment profile.





Figure 19-19 Summary for Android Emulator Deployment
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Review the deployment log, as shown in Figure 19-20. The deployment log notes that the deployer starts the Android Debug Bridge server when it detects a running instance of an Android emulator. See also Section 19.3.6, "What You May Need to Know About Using the Android Debug Bridge."


Figure 19-20 The Deployment Log
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19.3.2 How to Deploy an Application to an Android-Powered Device

You can deploy a mobile application directly to an Android-powered device that runs on a platform of 2.n (API Level 9) or later.


Before you begin:

Connect the device to the development computer that hosts JDeveloper, as described in Section 2.5.2, "How to Set Up an Android-Powered Device."

In the Deployment Options page, shown in Figure 19-5, select Debug as the build mode. Ensure that the debug signing credentials are configured in the Android Platform preference page, shown in Figure 19-6.


To deploy an application to an Android device:

	
Choose Applications, then Deploy, then select an Android deployment profile.


	
Choose Deploy application to device and then choose Next.


	
Review the Summary page. Click Back or Next.


	
Click Finish.









19.3.3 How to Publish an Android Application

After you have tested and debugged the application, as described in Chapter 22, "Testing and Debugging MAF Applications," you can publish it to an application marketplace (such as Google Play) by following the instructions provided on the Android Developers website (http://developer.android.com/tools/publishing/publishing_overview.html).


Before you begin:

In the Android Options page of the deployment profile, select Release as the build mode.




	
Note:

You must configure the signing options in the Android Platform preference page (accessed by choosing Tools > Preferences > Mobile Application Framework) as described in Section 19.2.3.3, "Defining the Android Signing Options."










To deploy an application as an .apk file:

	
Choose Applications, then Deploy, then select an Android deployment profile.


	
Choose Deploy application to package and then choose Next.


	
Review the Summary page, shown in Figure 19-19. Click Back or Next.


	
Click Finish.


	
Publish the application to an application marketplace.









19.3.4 What Happens in JDeveloper When You Create an .apk File

Deploying an application results in the following being deployed in an .apk file.

	
The content in the adfmsrc


	
The content in the .adf folder


	
maf-application.xml and maf-feature.xml files


	
logging.properties file


	
The JVM 1.4 files





Table 19-4 Contents of the .apk File

	Content	Location Within the .apk File
	
The content in the .adf folder

	
The root folder of the Android application file ([apkRoot]\.adf)


	
The content in the adfmsrc folder

	
The deployment packages the content in the adfmsrc folder into the default JAR file, which is located in a folder called user ([apkRoot]\user). This JAR file is added to the .apk using the Android Asset Packaging Tool (AAPT) and has a default name of the form ANDROID_MOBILE_NATIVE_archiveN where N is the nth Android created profile (you can override this name when creating the profile).

This JAR file contains the following:

	
Any .class files generated from .java files that are added to the view controller project, as well as the adfmsrc content. The .java files are compiled using the JVM 1.4 JDK javac tool.


	
Contains data binding and pagedef metadata files.




This JAR file is not processed by the Dalvik virtual machine. Because the .class files run in the JDK, they do not need to be converted into the Dalvik bytecode format (.dex).


	
adfmf_application.xml and adfmf_feature.xml files

	
Located in a file called Configuration ([apkRoot]\Configuration).


	
logging.properties file

	
Located in the root of the application file.


	
JVM 1.4 files

	
The JVM files are packaged into two separate folders:

	
The library file (\framework\build\java_res\libs\ ) in the template will be packaged into a lib folder in the APK - [apkRoot]\lib.


	
The \framework\build\java_res\assets\storage file is packaged in the assets\storage directory in the APK - [apkRoot]\assets\storage.















19.3.5 Selecting the Most Recently Used Deployment Profiles

After you select a deployment action, JDeveloper creates a shortcut on the Deploy menu that enables you to easily redeploy the application using that same deployment action.






19.3.6 What You May Need to Know About Using the Android Debug Bridge

The deployment restarts the Android Debug Bridge server five times until it detects a device (if deploying to a device) or emulator (if deploying to an Android emulator). If it detects neither, then it ends the deployment process, as shown in Figure 19-21.


Figure 19-21 Deployment Terminated
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If you are using the Android Debug Bridge command line tool prior to deployment, then you must enter the same command again after the deployment has completed. For example, if you entered adb logcat to view logging information for an emulator or device prior to deployment, you would have to enter adb logcat again after the application has been deployed to resume the retrieval of the logging output. For more information about the Android Debug Bridge command line tool, which is located within (and executed from) the platform-tools directory of the Android SDK installation, refer to the Android Developers website (http://developer.android.com/tools/help/adb.html).








19.4 Deploying an iOS Application

The Deployment Action dialog, shown in Figure 19-22, enables you to deploy an iOS application directly to an iOS simulator or to a device through iTunes. You can only deploy an iOS application from an Apple computer. Deployment to the iOS simulator does not require membership to either the iOS Developer Program or the iOS Developer Enterprise Program; registration as an Apple developer, which provides access to versions of Xcode that are not available through the App Store, will suffice. For more information on iOS developer programs, which are required for deployment to iOS-powered devices (and are described at Section 19.4.2, "How to Deploy an Application to an iOS-Powered Device," and Section 19.4.5, "How to Distribute an iOS Application to the App Store"), see https://developer.apple.com/programs/.


Figure 19-22 The Deployment Action Dialog (for iOS Applications)
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Tip:

As an alternative to the Deployment Action dialog, you can deploy a mobile application to the iOS platform manually using the OJDeploy command line tool as described in Section 19.8, "Deploying Mobile Applications from the Command Line."











19.4.1 How to Deploy an iOS Application to an iOS Simulator

The Deployment Actions dialog enables you to deploy an iOS application directly to an iOS simulator.


Before you begin:

To enable deployment to an iOS simulator, you must perform the following tasks:

	
Run Xcode after installing it, agree to the licensing agreements, and perform other post-installation tasks, as prompted.




	
Note:

You must run Xcode at least once before you deploy the application to the iOS simulator. Otherwise, the deployment will not succeed.










	
Run the iOS simulator at least once after installing Xcode.


	
Set the location of the SDK of the iOS simulator in the iOS Platform preference page, shown in Figure 19-24.


	
In the iOS Options page of the deployment profile, select Debug, and then click OK.




	
Note:

You must enter the location of the provisioning profile and the name of the certificate in the iOS Platform page (accessed by choosing Tools > Preferences > Mobile Application Framework). For more information, refer to Section 19.2.4.2, "Setting the Device Signing Options."










	
Before you deploy an application, shut down the iOS simulator if it is running. If you do not shut down the simulator, the deployment will do it for you.


	
Refer to the iOS Simulator User Guide, available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/). The iOS simulator is installed with Xcode.





To deploy an application to an iOS simulator:

	
Choose Applications, then Deploy, then select an iOS deployment profile.


	
Choose Deploy application to simulator and then choose Next.


	
Review the Summary page, shown in Figure 19-23, which displays the following values. Click Finish.

	
Application Bundle Id—The unique name that includes a Java language-like package name (com.<organization name>.<application name>) prefixed with the Bundle Seed that is generated from the iOS Provisioning Portal.


	
File—The file name of the final image deployed to an iOS target.


	
Certificate—The developer or company that authored the application. If this value has not been configured in the Options page of the deployment profile, then the Summary page displays <Not Specified>.


	
Provisioning Profile—The name of the provisioning profile that associates one or more development certificates and devices with an application ID. If this value is not configured in the Options page of the deployment profile, then the Summary page displays <Not Specified>.







	
Note:

Deployment to an iOS simulator does not require that the values for Certificate and Provisioning profile be defined. In this deployment scenario, the Summary page displays <Not Specified> for these values.










Figure 19-23 The Deployment Actions Summary Dialog
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19.4.2 How to Deploy an Application to an iOS-Powered Device

The Deploy to iTunes for Synchronization to device option enables you to deploy a mobile application to an iOS-powered device for debugging and testing. Deployment to an iOS-powered device or to a distribution site requires membership to either the iOS Developer Program or the iOS Developer Enterprise Program. For more information, see https://developer.apple.com/programs/.


Before you begin:

You cannot deploy an application directly from JDeveloper to a iOS device; an application must instead be deployed from the Applications folder in Apple iTunes. To accomplish this, you must perform the following tasks:

	
Download Apple iTunes to your development computer and run it at least once to create the needed folders and directories.


	
Set the location of the Automatically Add to iTunes folder (the location used for application deployment) in the iOS Platform preference page, shown in Figure 19-24.




	
Tip:

Although your user home directory (/User/<username>/Music/iTunes/iTunes Media/Automatically Add to iTunes.localized) is the default directory for the iTunes Media folder, you can change the location of this folder as follows:

	
In iTunes, select Edit, Preferences, then Advanced.


	
Click Change and then browse to the new location.


	
Consolidate the library.


	
Delete the original iTunes Media folder.




For instructions, refer to Apple Support (http://support.apple.com).

You must also update the location in the iOS Platform preference page.










	
Set the location of the Xcode folder where the xcodebuild tool is invoked, such as /Developer/usr/bin in Figure 19-24.


Figure 19-24 Setting the Locations for the iTunes Media Folder and the xcodebuild System

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



	
Enter the name of the certificate and the location of the provisioning profile in the iOS Platform preference page. The OS Provisioning Portal generates the certificate and provisioning profile needed for deployment to iOS devices, or for publishing .ipa files to the App Store or to an internal download site.




	
Note:

The deployment will fail unless you set the iOS provisioning profile and certificate to deploy to a device or to an archive. MAF logs applications that fail to deploy under such circumstances. For more information, see Section 19.4.4, "What You May Need to Know About Deploying an Application to an iOS-Powered Device."










	
In the iOS Options page of the deployment profile, select Debug as the build mode and then OK.


	
Refer to the App Distribution Guide, which is available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).





To deploy an application to an iOS-powered device:

	
Choose Applications, then Deploy, and then select an iOS deployment profile.


	
Choose Deploy to iTunes for Synchronization to device and then choose Next.


	
Review the Summary page, which displays the following values. Click Finish.

	
Application Bundle Id—The unique name that includes a Java language-like package name (com.<organization name>.<application name>) prefixed with the Bundle Seed that is generated from the iOS Provisioning Portal.


	
File—The file name of the final image deployed to an iOS target.


	
Certificate—The developer (or company) who authored the application. If this value has not been configured in the Options page of the deployment profile, then the Summary page displays <Not Specified>.


	
Provisioning Profile—The name of the provisioning profile that associates one or more development certificates and devices with an application ID. If this value is not configured in the Options page of the deployment profile, then the Summary page displays <Not Specified>.







	
Note:

The Certificate and Provisioning Profile values cannot be noted as <Not Specified>; you must specify these values in the Options page to enable deployment to iTunes.










	
Connect the iOS-powered device to the development computer.


	
Open iTunes and then synchronize the device.









19.4.3 What Happens When You Deploy an Application to an iOS Device

The application appears in the iTunes Apps Folder, similar to the one illustrated in Figure 19-15 after a successful deployment.






19.4.4 What You May Need to Know About Deploying an Application to an iOS-Powered Device

You cannot deploy an iOS application (that is, an .ipa file) to an iOS-powered device or publish it to either the App Store or to an internal hosted download site without first creating a provisioning profile using the iOS Provisioning Portal, which is accessible only to members of the iOS Developer Program. You enter the location of the provisioning profile and the name of the certificate in the Options page as described in Section 19.2.4.2, "Setting the Device Signing Options."

As noted in the App Distribution Guide, (which is available through the iOS Developer Library at http://developer.apple.com/library/ios/navigation/), a provisioning profile associates development certificates, devices, and an application ID. The iOS Provisioning Portal enables you to create these entities as well as the provisioning profile.




	
Tip:

After you download the provisioning profile, double-click this file to add it to your Library/MobileDevice/Provisioning Profile directory.










Figure 19-25 The iOS Provisioning Portal

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





19.4.4.1 Creating iOS Development Certificates

A certificate is an electronic document that combines information about a developer's identity with a public key and private key. After you download a certificate, you essentially install your identity into the development computer, as the iOS Development Certificate identifies you as an iOS developer and enables the signing of the application for deployment. In the iOS operating environment, all certificates are managed by the Keychain.

Using the Certificates page in the iOS Provisioning Portal, you log a CSR (Certificate Signing Request). The iOS Provisioning Portal issues the iOS Development Certificate after you complete the CSR.






19.4.4.2 Registering an Apple Device for Testing and Debugging

After you install a certificate on your development computer, review the Current Available Devices tab (located in the iOS Provisioning Portal's Devices page) to identify the Apple devices used by you (or your company) for testing or debugging. The application cannot deploy unless the device is included in this list, which identifies each device by its serial number-like Unique Device Identifier (UDID).






19.4.4.3 Registering an Application ID

An application ID is a unique identifier for an application on a device. An application ID is comprised of the administrator-created reverse domain name called a Bundle Identifier in the format described in Section 4.3.1, "How to Set the ID and Display Behavior for a Mobile Application" prefixed by a ten-character alpha-numeric string called a bundle seed, which is generated by Apple. Figure 19-26 illustrates an application ID that is unique, one that does not share files or the Keychain with any other applications.


Figure 19-26 An Explicit Application ID

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



Using a wildcard character (*) for the application name, such as 8E549T7128.com.oracle.*, enables a suite of applications to share an application ID. For example, if the administrator names com.oracle.MAF.* on the iOS Provisioning Portal, it enables you to specify different applications (com.oracle.MAF.application1 and com.oracle.MAF.application2).




	
Note:

For applications that receive push notifications, the application ID must be a full, unique ID, not a wildcard character; applications identified using wildcards cannot receive push notifications. For more information, see the "Provisioning and Development" section of Local and Push Notification Programming Guide, available from the iOS Developer Library (http://developer.apple.com/library/ios/navigation/)









When applications share the same prefix, such as 8E549T7128, they can share files or Keychains.




	
Note:

The Bundle ID must match the application ID set in the Options page of the deployment profile.
















19.4.5 How to Distribute an iOS Application to the App Store

After you test and debug an application on an iOS device, you can distribute the application to a wider audience through the App Store or an internal download site. To publish an application to the App Store, you must submit the .ipa file to iTunes Connect, which enables you to add .ipa files to iTunes, as well as update applications and create test users.


Before you begin:

Before you distribute the application, you must perform the following tasks:

	
In the iOS Platform preference page, shown in Figure 19-24, enter the location of the Automatically Add to iTunes directory.




	
Tip:

Run iTunes at least once before entering this location. See also Section 19.4.2, "How to Deploy an Application to an iOS-Powered Device."










	
Test the application on an actual iOS device. See Section 19.4.2, "How to Deploy an Application to an iOS-Powered Device."


	
Obtain a distribution certificate through the iOS Provisioning Portal.




	
Note:

Only the Team Agent can create a distribution certificate.










	
Obtain an iTunes Connect account for distributing the .ipa file to iTunes. For information, see "Prepare App Submission" in the iOS Development Center's App Store Resource Center. Specifically, review the App Store Review Guidelines to ensure acceptance by the App Review Team.


	
You may want to review both the and iTunes Connect Developer Guide. These guides are both available through the iOS Developer Library (http://developer.apple.com/library/ios/navigation/).


	
In the iOS Options page of the deployment profile, select App Distribution Guide Release as the build mode and then click OK.





To distribute an iOS application to the App Store:

	
Choose Applications, then Deploy, and then select an iOS deployment profile.


	
Choose Deploy to Distribution Package.


	
Review the Summary page, which displays the following values. Click Finish.

	
Application Bundle Id—The unique name that includes a Java language-like package name (com.<organization name>.<application name>) prefixed with the Bundle Seed that is generated from the iOS Provisioning Portal.


	
File—The file name of the final image deployed to an iOS target.


	
Certificate—The application's author. If this value has not been configured in the iOS Platform preference page of the deployment profile, then the Summary page displays <Not Specified>.


	
Provisioning Profile—The name of the provisioning profile that associates one or more development certificates and devices with an application ID. If this value is not configured in the iOS Platform preference page, then the Summary page displays <Not Specified>.







	
Note:

The Certificate and Provisioning Profile values cannot be noted as <Not Specified>; you must specify these values in the Options page to enable the .ipa file to be accepted by iTunes.










	
Log in to iTunes Connect.


	
Submit the .ipa file to iTunes Connect for consideration using the Manage Your Applications module and the Application Loader described in the "Adding New Apps" and "Using Application Loader" sections in iTunes Connect Developer Guide.


	
After the application has been approved, refer to the "Creating Test Users" section in iTunes Connect Developer Guide for information on using the Manage Users module. For testing multi-language applications, create a test user account for the regions for which the application is localized.


	
Refer to the "Editing and Updating App Information" section in iTunes Connect Developer Guide for information on updating the binary using the Managing Your Application module.











19.5 Deploying Feature Archive Files (FARs)

To enable re-use by MAF view controller projects, application features— typically, those implemented as MAF AMX or Local HTML— are bundled into an archive known as a Feature Archive (FAR). As stated in Section 4.13, "Working with Feature Archive Files," a FAR is a JAR file that contains the application feature artifacts that can be consumed by mobile applications. A FAR may contain Java classes, though these classes must be compiled. Example 19-2 illustrates the contents of a FAR, which includes a single maf-feature.xml file and a connections.xml file. For more information on connections.xml, see the "Lookup Defined in the connections.xml File" section in Oracle Fusion Middleware Developing Fusion Web Applications with Oracle Application Development Framework.


Example 19-2 Contents of a Feature Archive File


connections.xml (or some form of connection metadata)
 
  META-INF
     adfm.xml
     maf-feature.xml
     MANIFEST.MF
     task-flow-registry.xml
 
  oracle
    application1
      mobile
         Class1.class
         DataBindings.cpx
         pageDefs
           view1PageDefs
 
  model
     adfc-mobile-config.adfc.diagram
     ViewController-task-flow.adfc.diagram
 
  public_html
     adfc-mobile-config.xml
       index.html
       navbar-icon.html
       springboard-icon.html
     view1.amx
     ViewController-task-flow.xml 




Working with Feature Archive files involves the following tasks:

	
Creating a Feature Archive file—You create a Feature Archive by deploying a feature application as a library JAR file.


	
Using the Feature Archive file when creating a mobile application—This includes importing FARs and re-mapping the imported connection.


	
Deploying a mobile application that includes features from FARs—This includes unpacking the FAR to a uniquely named folder within the deployment template.




	
Note:

MAF generates FARs during the deployment process. You only need to deploy a view controller project if you use the FAR in another application.














19.5.1 How to Create a Deployment Profile for a Feature Archive

Use the Create Deployment Profile dialog, shown in Figure 19-27.


Figure 19-27 Create MAF Feature Archive Dialog

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




Before you begin:

Create the appropriate connections for the application. Because FARs may be used in different MAF applications with different connection requirements, choose a connection name that represents the connection source or the actual standardized connection name.


How to create a deployment profile for a Feature Archive:

	
Right-click a view controller project, choose New, then Deploy, and then New Deployment Profile.




	
Note:

You do not need to create a separate, application-level deployment profile.










	
Select MAF Feature Archive in the Create Deployment Profile dialog.


	
Enter a profile name, or accept the default, and then click OK.




	
Note:

Name the profile appropriately. Otherwise, you may encounter problems if you upload more than one application feature with the same archive name. For more information, see Section 4.13.4, "What You May Need to Know About Enabling the Reuse of Feature Archive Resources."










	
Select the connections that you want to include in the Feature Archive JAR file, as shown in Figure 19-28.


Figure 19-28 Selecting a Connection for the FAR

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



	
Click Next, review the options, and then click Finish.









19.5.2 How to Deploy the Feature Archive Deployment Profile

The Deployment Actions dialog enables you to deploy the FAR as a JAR file. This dialog, shown in Figure 19-29, includes only one deployment option, Deploy to feature archive JAR file.


Figure 19-29 Deployment Actions

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




How to deploy the Feature Archive deployment profile:

	
Right-click the view controller project and then select the Feature Archive deployment profile.


	
Click Finish. The Summary page, shown in Figure 19-30, displays the full path of where the Feature Archive file's JAR path is deployed.


Figure 19-30 Deployment Summary Page

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










19.5.3 What Happens When You Deploy a Feature Archive File Deployment Profile

After you complete the deployment action dialog, MAF creates a library JAR in the path shown in the Summary page. To make this JAR available for consumption by other applications, you must first make it available through the Resource Palette, shown in Figure 19-31 (and described in Section 4.13.1, "How to Use FAR Content in a MAF Application") by creating a connection to the location of the Feature Archive JAR. Figure 19-31 shows Feature Archives that can be made available to a mobile application through a file system connection.


Figure 19-31 Deployed Feature Archive JARs in the Resource Palette

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









19.6 Creating a Mobile Application Archive File

You can create a new mobile application from an existing mobile application by first packaging the original mobile application as a Mobile Application Archive (.maa) file and then by deriving a new mobile application from this file. An .maa file can be used by third parties, as described in Section 19.7, "Creating Unsigned Deployment Packages."

An .maa file preserves the structure of the mobile application. Table 19-5 describes the contents of this file.


Table 19-5 Contents of a Mobile Application Archive File

	Directory	Description
	
adf

	
Contains the META-INF directory, which contains the metadata files, including:

	
The adf-config.xml file


	
The maf-application.xml file


	
The maf-config.xml file


	
Other applicable application-level files, such as the connections.xmlfile





	
Projects

	
Contains a JAR file for each project in the workspace. For example, a ViewController.jar file and a ApplicationController.jar file are located in this directory when you deploy a default mobile application to an .maa file. The Projects directory of the .maa file does not include the .java files from the original project. Instead, the .java files are compiled and the resulting .class files are placed in a separate JAR file that is contained in the project JAR file (such as ApplicationController.JAR/classlib/mobileApplicationArchive.jar).


	
ExternalLibs

	
Contains the application-level libraries (including FARs) that are external to the original mobile application.


	
META-INF

	
Includes the cvm.properties and logging.properties files.


	
resources

	
Includes the following directories:

	
android—Contains Android-specific image files for application icons and splash screens.


	
ios—Contains iOS-specific image files for application icons and splash screens.


	
security—Includes the cacerts file (the keystore file).











In addition to the artifacts listed in Table 19-5, the .maa file includes any folder containing FARs or JAR files that are internal to the original mobile application, as well as its control (.jws)file. See also Section 19.7.2, "What Happens When You Import a MAF Application Archive File."



19.6.1 How to Create a Mobile Application Archive File

JDeveloper creates a default MAF Application Archive deployment profile after you create a mobile application. Using the Mobile Application Archive wizard, you can create the .maa file.




	
Tip:

You can also create an .maa file using OJDeploy, as described in Section 19.8, "Deploying Mobile Applications from the Command Line."










To create a Mobile Application Archive file:

	
Click Application, then Deploy, then New Deployment Profile.


	
In the Create Deployment Profile dialog, choose MAF Application Archive and then click OK, as shown in Figure 19-32.


Figure 19-32 Creating an MAA Deployment Profile

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



	
If needed, enter a name for the Mobile Application Archive in the Application Archives Options page, shown in Figure 19-33, or accept the default name (and path). Click OK.


Figure 19-33 Entering a Name and Path for the Mobile Application Archive File

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



	
If needed, perform the following:

	
In the Application Descriptors page, shown in Figure 19-34, enter the file group name (or accept the default name) used for the contents of the META-INF folder (application_workspace\src\META-INF).


Figure 19-34 Entering a File Group Name for the META-INF Contents

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



	
Select the Contributors sub-page of this Application Descriptors page to edit the list of directories and JAR files that provide the contents for the file group.


Figure 19-35 Editing Contributors to the Mobile Application Archive File

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



	
Use the Filters page, shown in Figure 19-36 to edit the files that will be included in the .maa file or set the content inclusion or exclusion rules.


Figure 19-36 Including (or Excluding) Files and Directories

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



	
Use the Profile Dependencies page, shown in Figure 19-37, to specify dependent profiles within the project.


Figure 19-37 Selecting Deployment Profiles

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









To package a mobile application as a MAF Application Archive file:

	
Choose Application, then Deploy and then choose the MAF Application Archive deployment profile.


	
In the Deployment Action wizard, select Deploy application to MAA, as shown in Figure 19-38.


Figure 19-38 Deployment to a MAF Application Archive File

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



	
Click Next to review the deployment summary, as shown in Figure 19-39.


Figure 19-39 MAF Application Archive Deployment Summary

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



	
Click Finish.











19.7 Creating Unsigned Deployment Packages

The MAF Application Archive (.maa) file format enables you to provide third-parties with an unsigned mobile application. By deriving a mobile application from an imported .maa file, you enable various customizations, which include:

	
Giving an application a unique application ID (to enable push notifications, for example).


	
Signing an application with a company-specific credential or certificate.


	
Replacing the resources with customized splash screens and application icons.







	
Note:

Importing an .maa file into an existing application overwrites the workspace and project container files (the.jws and .jpr files, respectively). As a result, all prior changes to MAF AMX pages and configuration files, such as maf-application.xml, maf-config.xml, connections.xml, and adf-config.xml, will not be retained.











19.7.1 How to Create an Unsigned Application

You create an unsigned application by importing an .maa file into a new mobile application.


To create an unsigned application:

	
Choose File and then New.


	
In the New Gallery, choose Applications and then MAF Application from Archive File.




	
Note:

Alternatively, you can choose File, then Import, and then MAF Application from Archive File.










	
In the Location page, choose Browse in the MAA File field.


	
In the Select MAA File to Import page, highlight the .maa file, as shown in Figure 19-40, and then click Open.


Figure 19-40 Selecting the .maa File

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



	
If needed, perform the following, or accept the default values:

	
Enter a name for the mobile application derived from the .maa file in the Application File field, as shown in Figure 19-41.


	
Click Browse to retrieve the directory of the mobile application.





Figure 19-41 Entering the Directory Location

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



	
Click Next.


	
Review the import summary information and then click Finish.


Figure 19-42 Summary of MAF Application Archive Contents

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










19.7.2 What Happens When You Import a MAF Application Archive File

MAF performs the following after you import an .maa file:

	
Creates an application folder.


	
Unpacks the workspace container (.jws) file from the .maa file to the application file and renames it per the user-specified value.


	
Unpacks the adf directory and its contents to the application folder. This directory is renamed .adf.


	
Unpacks the META-INF directory and its contents and places them in a src directory in the application folder.


	
Unpacks the ExternalLibs directory and its contents to the application folder.




	
Note:

While any of the external resources contained in this directory are available in the mobile application that has been packaged as an .maa file (and imported into the application), the references to these resources will be invalid for a mobile application derived from the .maa file.










	
Unpacks the resources directory to the application folder.


	
Unpacks all folders that contain FARs (or other libraries) that are internal to the original mobile application. MAF preserves the original locations of these artifacts.


	
For each JAR file within the original mobile application's Projects directory, MAF performs the following:

	
Creates a project folder under the application directory that corresponds to the name of the JAR file (but without the .jar extension).


	
Unpacks the contents of the JAR files into the appropriate project folder. MAF includes the following in these project folders:

	
The original .jpr file.


	
The standard directories, such as META-INF, public_html, src, and adfmsrc.


	
The contents of the ExternalLibs directory.




	
Note:

While any of the external resources contained in this directory are available in the MAF project that has been packaged with the imported .maa file, the references to these resources will be invalid for an existing project, or a project created by importing the .maa file.










	
The classlib directory, which contains any Java classes packaged in a JAR file.




	
Note:

If the .maa file includes a classlib directory, then MAF adds all of the JAR files from this directory as library dependencies in the newly created mobile application.

























19.8 Deploying Mobile Applications from the Command Line

You can deploy iOS or Android applications from JDeveloper without starting the JDeveloper IDE using the OJDeploy command line tool. Command line deployment can serve as a tool for testing, as well as a means of deploying applications using a script.

After you have created iOS or Android deployment files using Deployment Profile Properties editor, you can use OJDeploy to deploy applications in the headless mode to iOS simulators and iOS-powered devices (through iTunes), or as iOS bundles (.ipa and .app files), or Feature Archive JAR files. Likewise, OJDeploy enables you to deploy applications to both Android emulators and Android-powered devices, or deploy them as an Android application package (.apk) file or as Feature Archive JAR files. For information on OJDeploy, see "Deploying from the Command Line" in Oracle Fusion Middleware Developing Applications with Oracle JDeveloper.




	
Note:

To use OJDeploy on a Mac, add the following line to the ojdeploy.conf file:

SetSkipJ2SDKCheck true

This file is located at: jdev_install/jdeveloper/jdev/bin











19.8.1 Using OJDeploy to Deploy Mobile Applications

The following commands enable you to deploy MAF deployment profiles:

	
deployToDevice—Deploys an application to iOS- or Android-powered devices. For iOS applications, this command is used in debugging scenarios where the application is deployed to a device using iTunes. For more information, see Section 19.4.5, "How to Distribute an iOS Application to the App Store."


	
deployToSimulator—Deploys an application to an iOS simulator (as an .app file) or Android emulator. You can only deploy a mobile application to an iOS simulator on an Apple computer.


	
deployToPackage—Deploys an iOS application as an .ipa file or an Android application as an .apk file. You can only package an application as an .ipa file on an Apple computer.


	
deployToFeatureArchive—Deploys a Feature Archive to a JAR file.


	
deployToApplicationArchive—Packages a mobile application as a MAF Application Archive (.maa) file.




You use these commands in conjunction with the ojdeploy command line tool, OJDeploy's arguments, and its options as follows:


ojdeploy deployToSimulator -profile <profile name> -workspace <jws file location>





	
Note:

OJDeploy commands and arguments are case-sensitive.









Table 19-6 lists the OJDeploy arguments that you use to modify the MAF deployment commands.




	
Tip:

Using the -help option with any command (such as ojdeploy deployToSimulator -help) retrieves usage and syntax information.










Table 19-6 OJDeploy Arguments for MAF Deployments

	Argument	Description
	
-profile

	
The name of the Android or iOS deployment profile. For example:


ojdeploy deployToSimulator -profile iosDeployProfile ...


	
-workspace

	
The full path to the mobile application workspace container (.jws) file. For example:


... -workspace /usr/jsmith/mywork/Application1/Application1.jws


To package a mobile application as a mobile Application Archive:


ojdeploy deployToApplicationArchive
         -profile applicationArchiveProfile
         -workspace /usr/jdoe/Application1/application1.jws


	
-project

	
For the deployToFeatureArchive command, you must provide the name of the project (that is, a view controller project) that contains the Feature Archive deployment profile. For example:


ojdeploy deployToFeatureArchive
         -profile farProfileName
         -project ViewController
         ...


	
-buildfile

	
The full path to a build file for batch deploy.


	
-buildfileschema

	
Print XML Schema for the build file.








In addition to the arguments listed in Table 19-6, you can also use OJDeploy options described in the "Command Usage" section of Oracle Fusion Middleware Developing Applications with Oracle JDeveloper.




	
Note:

The following options are not supported:

	
-forcerewrite


	
-nocompile


	
-nodatasources


	
-nodepdendents


	
-outputfile


	
-updatewebxmlejbrefs












Table 19-7 provides examples of how to use the OJDeploy options with the MAF deployment commands.


Table 19-7 OJDeploy Options for MAF Deployments

	Option	Description
	
-clean

	
Deletes all files from the project output directory before compiling. For example:


ojdeploy deployToSimulator 
         -profile iosDeployProfile
         -workspace /usr/jsmith/jdeveloper/mywork/Application1.jws 
         -clean



	
-stdout, -stderr

	
Redirects the standard output and error logging streams to a file for each profile and project. For example:


ojdeploy deployToSimulator -profile iosDeployProfile
         -workspace /usr/jsmith/jdeveloper/mywork/Application1.jws 
         -clean
         -stdout /usr/jsmith/stdout/stdout.log
         -stderr /usr/jsmith/stderr/stderr.log









Table 19-8 lists the macros used with the deployToApplicationArchive command:


Table 19-8 Macros Used with MAF Application Archive Packaging

	Macros	Description
	
workspace.name

	
The name of the application workspace container file (without the .jws extension).


	
workspace.dir

	
The directory of the application workspace container (.jws) file.


	
profile.name

	
The name of the profile being deployed.


	
profile.dir

	
The default deployment directory for the profile.


	
base.dir

	
Override the current OJDeploy directory using this parameter. You can also override the current OJDeploy directory using the basedir attribute in the build script.















