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Overview 

Business Components for Java (BC4J) is Oracle's framework for simplifying the delivery of solutions that utilize  J2EE technologies. Struts, from the Apache open source Jakarta Project, is a framework for constructing Web applications with servlets and Java ServerPages (JSPs). Combine BC4J with Struts creates a powerful, streamlined and standardized way of meeting the demands presented by today's public Web sites and enterprise intranets.   Struts is becoming a de facto standard and almost all IT shops want to leverage off it, if not they are already using it.

J2EE technologies and APIs provide the enabling ingredients to build enterprise applications that deploy to any J2EE-compliant application server and use any SQL-compliant relational database. However, there's a major difference in effort between creating a J2EE-compliant application and delivering one that's powerful, modular and scalable. By providing an off-the-shelf implementation of the numerous additional design patterns developers would normally have to code by hand, the BC4J framework considerably simplifies the delivery of solutions that exploit the full set of J2EE technologies.

For its part, Struts is designed to serve as an integrator of disparate Java technologies (its name is a reference to the architectural struts that hold up buildings, houses and bridges.) In the Web world, Java Servlets are designed to handle requests made by Web browsers. Java ServerPages are designed to create dynamic Web pages that can turn billboard sites into live applications. Struts uses a special servlet as a switchboard to route requests from Web browsers to the appropriate ServerPage. This makes Web applications much easier to design, create and maintain. The Struts model component relies on whatever back-end the developer uses, and BC4J covers and supplements that part.

The combined BC4J and Struts technologies are designed to replace the traditional Model/View/Controller (MVC) architecture, such as FrontControllerServlet or any in-house developed MVC architecture. Like Oracle, the Jakarta Project's Struts team is committed to supporting industry standards. This means that developers who use BC4J and Struts can be assured that their final code will fully meet current industry standards.
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Fig. 1. MVC diagram

The model represents the data of an application. Anything that an application will persist becomes part of model.  It also defines the way of accessing the data - the business logic of application - for manipulation.  It knows nothing about the way the data will be displayed by the application.  It just provides service to access the data and modify it.

The view represents the presentation of the application. It queries the model for its content and renders it. The way the model will be rendered is defined by the view. The view is not dependent on data or application logic changes and remains same even if the business logic undergoes modification.

All the user requests to the application go through the controller. The controller intercepts the requests from view and passes it to the model for appropriate action. Based on the result of the action on data, the controller directs the user to the subsequent view.

Installation and Configuration

web.xml  

The web.xml  file contains the configuration for a web server.

servlet-Class

ActionServlet represents the "controller" in the Model-View-Controller (MVC) design pattern for web applications commonly known as "Model 2". This nomenclature originated with a description in the JavaServerPages Specification, version 0.92, and has persisted ever since, in the absence of a better name.

<servlet-class> 

org.apache.struts.action.ActionServlet

</servlet-class>

You can override some or all of the ActionServlet functionality by subclassing it and implementing your own version of the processing.    One reason why you would do this - to apply a “module” approach where you define more than one struts-config.xml.   However in Struts 1.1, this was refactored to separate the servlet functionality from the core controller logic that orchestrates how requests are processed. The design goal of this separation, which introduced the new RequestProcessor class in the org.apache.struts.action package, was that developers could easily extend and customize the RequestProcessor without touching the basic servlet.   BC4J provides the BC4JRequestProcessor which leverages this new Struts 1.1 extensibility to provide added value for Struts/BC4J developers. It extends the basic Struts RequestProcessor to automate all of the details of working with a BC4J-implemented model layer.

The standard version of ActionServlet is configured based on the following servlet initialization parameters:

· config - Comma-separated list of context-relative path(s) to the XML resource(s) containing the configuration information for the default module. (Multiple files support since Struts 1.1) [/WEB-INF/struts-config.xml]. 

· config/${module} - Comma-separated list of Context-relative path(s) to the XML resource(s) containing the configuration information for the module that will use the specified prefix (/${module}). This can be repeated as many times as required for multiple modules. (Since Struts 1.1) 

· convertNull - Force simulation of the Struts 1.0 behavior when populating forms. If set to true, the numeric Java wrapper class types (like java.lang.Integer) will default to null (rather than 0). (Since Struts 1.1) [false] 

· rulesets - Comma-delimited list of fully qualified classnames of additional org.apache.commons.digester.RuleSet instances that should be added to the Digester that will be processing struts-config.xml files. By default, only the RuleSet for the standard configuration elements is loaded. (Since Struts 1.1) 

· validating – Indicates where we should use a validating XML parser to process the configuration file.
init-param

This parameter value is used to automate the model layer interaction based on declarative mapping properties in struts-config.xml:

<init-param>

      <param-name>BC4JDefinition</param-name>

      <param-value>KnowledgeBase</param-value>

</init-param>

Specifically, the value "KnowledgeBase" tells the BC4J/Struts integration code to use the BC4J client project file named KnowledgeBase.cpx, which it will expect to find as a resource in the ./WEB-INF/classes directory. The client project file is a simple XML file containing one or more named client data model definitions like this: 

<Session Name="KnowledgeBase"
         Package="knowledgeBase.model.services"
         Configuration="KnowledgeBaseAppModuleLocal"

/>

The pair of Package and Configuration attribute values are used by the BC4J implementation of the Business Delegate pattern to lookup an appropriate instance of the business service whose configuration properties are defined by the configuration named KnowledgeBaseAppModuleLocal. This configuration  contains a property indicating the fully-qualified name of the application module, knowledgeBase.model.services.KnowledgeBaseAppModule, that will be used as our business delegate implementation.

ActionMapping

ActionMapping is used to allow more intelligent mapping definitions. The BC4J/Struts integration layer does exactly this, providing a BC4JActionMapping class that implements a declarative model layer interaction based on nested properties set on your <action> mapping in struts-config.xml.   The sample below  illustrates how we configure Struts to use this enhanced action mapping implementation by adding an additional servlet initialization parameter named mapping in web.xml.

    <init-param>
      <param-name>mapping</param-name>
      <param-value>oracle.jbo.html.struts11.BC4JActionMapping</param-value>
    </init-param>


With this setup, the following nested property:

<action path="/browse" type="knowledgeBase.controller.strutsactions.BrowseDataAction">
  <set-property property="application" value="KnowledgeBase"/>
  <set-property property="viewobject"  value="DataView"/>
  <set-property property="releasemode" value="Stateful"/>
  <forward name="success" path="/WEB-INF/jsp/browseData.jsp"/>
</action>
will be processed by the BC4JRequestProcessor in collaboration with the BC4JApplicationMapping class at runtime to access the values of these custom mapping properties so it can use the BC4J business delegate implementation to:

1. Acquire an instance of the business service component from its component pool 

2. Lookup the business service component if this is the first request for that component 

3. Construct an instance of the request-scoped object BC4JContext
taglib

Defines all the tag libraries that you will use in your application including those that came with Struts, BC4J and your in-house developed tag libraries:

<taglib>

      <taglib-uri>/webapp/DataTags.tld</taglib-uri>

      <taglib-location>/WEB-INF/lib/datatags.jar</taglib-location>

</taglib>

...

<taglib>

    <taglib-uri>/WEB-INF/struts-bean.tld</taglib-uri>

    <taglib-location>/WEB-INF/struts-bean.tld</taglib-location>

</taglib>

...

<taglib>

    <taglib-uri>/webapp /knowledge-base.tld</taglib-uri>

    <taglib-location>/WEB-INF/knowledge-base.tld</taglib-location>

</taglib>

Struts-config.xml

Keeps the mapping of action names to action handler classes.

Controller

Added in Struts 1.1 so developers could easily extend and customize the RequestProcessor without touching the basic servlet.

<controller debug="0" locale="true" 

processorClass="knowledgeBase.fwk.controller

.KnowledgeBaseRequestProcessor"

contentType="text/html"

/>

<TODO: Add more information here from other presentation in the office>

Form-Beans

Defines the attributes that you will show on your view form.     This could be either a:

1. hand-coded bean extended from ActionForm
a. serializable objects used to pass data between front end and back end

b. used when validation logic is needed in the form bean  

Example:

<form-beans>
    
<form-bean name="loginform"
       
type="knowledgeBase.controller.strutsformbeans.LoginForm"

/>
      :
</form-beans>

2. metadata-driven DynaActionForm bean – this method is 

a. of limited use

b. only works with simple types

c. does not reset to initial values

d. used when hand-coded validation logic is not required in the form bean

Example:

<form-bean name="ExampleAccountsForm"
               type="org.apache.struts.action.DynaActionForm">
       <form-property name="Username"  type="java.lang.String"/>
       <form-property name="Password"  type="java.lang.String"/>
    
…

</form-bean>

 Action-Mappings

Defines the process for each action in your application.    It contains the forward elements that provides logical names for the different pages that the action might conditionally display to the user.

<action-mappings>
       :
     
<action path="/browse" type="knowledgeBase.controller.strutsactions

.BrowseDataAction">
  <set-property property="application" value="KnowledgeBase"/>
  <set-property property="viewobject"  value="DataView"/>
  <set-property property="releasemode" value="Stateful"/>
  <forward name="success" path="/WEB-INF/jsp/browseData.jsp"/>
</action>
:
</action-mappings>

message-resources

Defines the file to search for customized messages that is normally used for internationalization.

   <message-resources parameter="knowledgeBase.view.KnowledgeBaseResources"/>

Global-Exceptions

Defines the page to use when exception is encountered.

<global-exceptions>

    <exception type="oracle.jbo.JboException" 

path="/WEB-INF/jsp/bc4jerrorpage.jsp" bundle="GlobalErrors" 

key="global.error.jboexception"/>

    <exception type="java.lang.Exception" 

path="/WEB-INF/jsp/errorpage.jsp" bundle="GlobalErrors" 

key="global.error.exception"/>

</global-exceptions>

Implementation path

Depending on the current state of the company, there can be 3 differents path that can be taken:

1. From scratch if no infrastructure is in place or wants to implement a totally different infrastructure from what already exists.

2. Migration from an application running on an older version of BC4J 

Option #1: From scratch

Oracle JDeveloper 9.0.3 has made this very easy with their new sets of wizards.    Once you have all your business components created, you can run one of its Web Tier Wizard and create the entire Struts-based application.  The tutorial documented in http://otn.oracle.com/products/jdev/htdocs/handson/Frameworks/bc4jhandson.

 HYPERLINK "http://otn.oracle.com/products/jdev/htdocs/handson/Frameworks/bc4jhandson.html" \t "_blank" html will guide you in doing that.

In summary, here are the steps that you have to follow (please note that the steps outlined below does not intend to replace the hands-on lab, that was mentioned above or other labs that you can find from Oracle website, but only highlights the main steps that you need to take note of):

1.1. Create the entity objects

1.1.1. Generate the view objects

1.1.2. Expose the getters and setters

1.2. Create associations to define the relationships of entity objects.  This is optional.  You can use an association during the creation of view links, where alternatively you can specify the foreign key ids themselves.

1.3. Create any additional view objects on joins of more than 1 entity

1.3.1. Include entity object if it will be used to persist data

1.3.1.1. Use Expert SQL  to easily add other entities from other tables.
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You can use easily use this mode when creating a view object that has no entity object.  From the wizard, skip the first set of tabs until you reach this tab.     Please note that you can use this mode even on view objects that has entity objects.    By default this mode is disabled but you can always click on the “Export Mode” checkbox to enable it.      

1.3.2. Exclude entity object and go directly to Query SQL if the view object will be used for showing data only.

1.4. Create the view links

1.4.1. Select the source or the master table

1.4.2. Select the target or the child table
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1.4.3. Select their keys and specify cardinality
1.5. Create Application Module

1.6. Generate the complete struts app

1.6.1. From the Web Tier category, select the “Struts-Based JSP For Business Components”
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1.6.2. On the succeeding steps, only select the objects that you want to generate maintenance codes to include in your application
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1.7. Review  the generated application

1.7.1. browse

1.7.2. query

1.7.3. edit

1.7.4. master detail browse and edit

1.8. Deploy the application

A deploy object will be generated along with the application so all you have to do is run it by right-mouse click and selecting deploy.  It will compile your application and create the jar file.

Alternatively, you can write your own deploy using Ant.    You can download and see tutorials on Ant from http://ant.apache.org/
1.9. Rearrange the generated application

1.9.1. Merge the Browse, Sort and Query pages.    

For example, you can modify the generated *browse* jsp to something like this:

<jbo:DataTransaction appid="ToyStoreService" />

<h3><bean:message key="browse.header" arg0="ItemsForSale"/></h3>

<table border="0">

  <tr>

    
<td ALIGN="right"><jbo:DataScroller datasource="ToyStoreService.ItemsForSale"/></td>



<td ALIGN="right><jbo:DataQuery datasource="ToyStoreService.ItemsForSale" />

  </tr>

  <tr>

    <td><jbo:DataTable datasource="ToyStoreService.ItemsForSale" edittarget="/edit_ItemsForSale.do"/></td>

  </tr>

</table>

</body>

</html>

1.9.2. Trim the menu and add graphics by changing the generated html accordingly.

Option #2: From an existing BC4J/FrontControllerServlet-MVC

1.1. Convert all Action class to inherit from org.apache.struts.action.Action.    With this, you need to change the signature of execute() to:

public ActionForward execute(ActionMapping mapping, ActionForm form, 

HttpServletRequest request, HttpServletResponse response)

1.2. Migrate actions.xml to struts-config.xml.   For most of your action mapping, you would just need to assign it ForwardAction depending on what its doing.  For example, most of your browse or query page does not have an Action class so you just need to assign it a ForwardAction like this:

<action path="/browseRegistration"

               type="org.apache.struts.action.ForwardAction"

              scope="request"

           validate="false">

      <forward name="success" path="/browseRegistration.jsp"/>

</action>

1.3. Change web.xml to use ActionServlet instead of FrontControllerServlet.

<servlet>

    <servlet-name>action</servlet-name>

    <servlet-class>org.apache.struts.action.ActionServlet</servlet-class>



:

</servlet>

1.4. Fill-in and use ApplicationResources with the messages and labels of your application.   This is commonly used to internationalization but you can use this method to avoid hard-coding of texts that are likely to be changed by your users:

DataTransaction.commit=Commit

DataQuery.search=Search

DataTable.edit=Edit

DataNavigate.next=Next

error.Validate3=<li>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;{0}</li>

error.Validate2=<li>&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;&nbsp;{0}</li>

Extension

Some users are more demanding than others.   Most users will be happy with the application generated by JDeveloper.   Like for example on the maintenance screen, users will be contented to navigate to different pages to make their updates.     They can update the data of a main table on the first screen and click on a detail to see another page to update the data of the detail table and then click save to go back to the main page.     

Some users will not like that especially those who are used to client-server based application where user interfaces are richer or even to MS Access database application or MS Excel.    For those users, you would undoubtedly expect a more rigid user interface where they have to go to multiple screens or use the mouse to update their data.   For such requirements, you may find the Oracle tags (jbo or DataTag) unwieldy to use.   And for that, you may find the use of pure Struts much easier and better option but still use BC4J at the model level. 

Master / detail

On a Master / Detail presentation where the user wants to update both the parent and child records on the same page and click a single <SAVE> button to commit all the changes, you would write your:

1. ActionForm to have the properties of the parent record and a collection bean to have the properties of the child records.  For example:

public class KnowledgeBaseForm extends ActionForm {
  
private String kbId;
  
private String kbDesc;
  
private String repDate;
  
private String repBy;
  
private ArrayList kbDetails;

public String getKbId() {
    
return this.kbId;

}


:


public ArrayList getKbDetails() {
    
return this.kbDetails;

}


:


public void setKbDetails(ArrayList kbDetails) {
  

this.kbDetails = kbDetails;
  
}
  

:


public void setKnowledgeBaseFromRow(Row mp) {
    
KnowledgeBaseViewRowImpl mpRow = (KnowledgeBaseViewRowImpl)mp;
    
setKbDesc((String)mpRow.getKbDesc());


:



:


}


public void setKbDetailsFromViewObject(KnowledgeBaseDetailViewImpl detailView) {
    
if (detailView != null) {
      

detailView.reset(); // always reset to the first row before we begin
      

for (int i = 0; detailView.hasNext(); i++) {
 
KnowledgeBaseDetailViewRowImpl roleRow = 



(KnowledgeBaseDetailViewRowImpl)detailView.next();




role.setEntDate(roleRow.setEntDate().toString());





:






:

        

this.kbDetails.add(role);



}
 

else {
      

System.out.println("no detail.");
    
}
   }

public void addBlankDetail() {


this.kbDetails.add(new KnowledgeBaseDetail());
  
}
}

The child records are stored as an ArrayList:


private ArrayList kbDetails;


Its populated from a view object the same way the parent record.

2. Action class to:

2.1. gets the parent record from a view object and its child records to another view object that is linked to the view object of the parent record.   For example:

public ActionForward execute(ActionMapping mapping, ActionForm form, 


HttpServletRequest request, HttpServletResponse response) throws Exception {

String action = request.getParameter("action");


:

if (action.equals("Edit")) {
   

if (getKnowledgeBase(form, request)) {
       
return (mapping.findForward("success"));
       }
       else {
          return this.returnError("Record is not found.", mapping, request);
       }

}

else if (action.equals("Save")) {


:


}

}

private boolean getKnowledgeBase(ActionForm form, HttpServletRequest request) 


throws Exception {
   
String id = this.getKeyOfCurrentRecord(request); //trial

Key key = new Key(new Object[] { id });
   

 System.out.println("key=" + key);
   if (!key.isNull()) {
   

Row row = this.getKnowledgeBaseByKey(key);
      
if (row != null) {
       
((KnowledgeBaseForm)form).setKnowledgeBaseDetailsFromRow(row);
        
 ((KnowledgeBaseForm)form).resetAllLists();
((KnowledgeBaseForm)form).setDetailFromViewObject



(this.am.getKnowledgeBaseDetailView());
        
return true;
      
}
      
else {
        
return false;
      
}
    }
    else {
      
return false;
    }
}
private String getKeyOfCurrentRecord(HttpServletRequest request) {
    String knowledgeBaseId = null;
    KnowledgeBaseBrowseViewImpl pvo = this.am.getKnowledgeBaseBrowseView();
    Row[] rows = null;
    try {
      
AttributeDef[] attributesDefinition = pvo.getKeyAttributeDefs();
      
Key myKey = new Key(jboRowKey, attributesDefinition);
      
rows = pvo.findByKey(myKey,1); 

} catch ( Exception e ) {


System.out.println("Error forming the key \"" 


 

+ jboRowKey + "\". " + e);
   
}


if ( rows != null && rows.length > 0 ) {
      
knowledgeBaseId = rows[0].getAttribute("KnowledgeBaseId").toString();
      
System.out.println("knowledgeBaseId from appModule=" + knowledgeBaseId);
   
} else {
   

System.out.println("KnowledgeBaseBrowseViewImpl currentRow is null");
   
}
    return knowledgeBaseId;
}

During “Edit”, it is assumed that:

· the jboRowKey is passed from a browse page

· the view object used in the browse page can be different from the view object used on the edit page (this is especially true when the browse page is using a view object that contains joins on a lot of tables thus its based on a Query SQL and does not have entity object whereas the view object used on the edit page is based on a view object of an entity object for persistence later) therefore decoupled from the browse page

So we used:



AttributeDef[] attributesDefinition = pvo.getKeyAttributeDefs();
      
Key myKey = new Key(jboRowKey, attributesDefinition);
      
rows = pvo.findByKey(myKey,1);
to get the current row.   We then use this row to get its primary key and then use its primary key to get the record from the entity object:



AttributeDef[] attributesDefinition = pvo.getKeyAttributeDefs();
      
Key myKey = new Key(jboRowKey, attributesDefinition);
      
rows = pvo.findByKey(myKey,1);
2.2. saves the parent record and child records onto their corresponding entity objects.  For example: 

public ActionForward execute(ActionMapping mapping, ActionForm form, 


HttpServletRequest request, HttpServletResponse response) throws Exception {

String action = request.getParameter("action");


:

if ...

else if (action.equals("Save")) {
       if (saveKnowledgeBase((KnowledgeBaseForm)form, request)) {
          return (mapping.findForward("saved"));
       }
       else {
          System.out.println("return error message as 'Record was not saved.'");
          return this.returnError("Record was not saved.", mapping, request);
       }

}


:

}

private boolean saveKnowledgeBase(KnowledgeBaseForm form, HttpServletRequest request)


throws Exception {
   
try {
   

KnowledgeBaseViewImpl pvo = am.getKnowledgeBaseView();
      
if (pvo != null) {
       
KnowledgeBaseViewRowImpl rowUpd = 





(KnowledgeBaseViewRowImpl)pvo.getCurrentRow();
        
if (rowUpd != null) {
          
rowUpd.setKbDesc(form.getKbDesc());
          
rowUpd.setRepBy(form.getRepBy());
          
rowUpd.setRepDate(form.getRepDate());
          
ArrayList details = form.getDetail();
          
for (int i = 0; i < details.size(); i++) {
            

KnowledgeBaseDetailViewForm rowDetail = 







(KnowledgeBaseDetailViewForm)details.get(i);
            

try {
              

Long primKey = new Long(rowDetail.getPartyRoleDsId().toString());
              

KnowledgeBaseDetailViewImpl detailView = 








(KnowledgeBaseDetailViewImpl)am.








findPartyRoleDsByPartyRoleDsId(primKey.longValue());
          


Row currentRowDetailUpd = null;






if ((currentRowDetailUpd = detailView.next()) != null) { 








// expecting only one row
                


currentRowDetailUpd.setAttribute("Detail", 









rowDetail.getDetail());
                


currentRowDetailUpd.setAttribute("EntDate", 









rowDetail.getEntDate());
                


currentRowDetailUpd.setAttribute("Ref", rowDetail.getRef());
              

} else {
                


System.out.println("detailView row not found");
              

}
            

} catch (Exception e) {
              

System.out.println ("detailView row not found. " + e);
            

}
          
}
          
System.out.println("about to check am.getTransaction()");
          
if (am != null && am.getTransaction() != null && pvo != null) {
            

am.getTransaction().postChanges();
            

am.getTransaction().commit();
            

pvo.setCurrentRow(rowUpd);
          
}



}
      

else {
          
return false;
       
}


}
   

else {



return false;


}

}
}
3. struts-config.xml to have:

3.1. the form-bean to use your hand-coded form 

3.2. the action-mapping to use your action class and the forwards to point to the proper jsp pages

For example:

:

   <form-bean name="KnowledgeBaseForm" type="com.ssc.kb.gui.KnowledgeBaseForm"/>


:

  
<forward name="knowledgeBase_Edit" path="/WEB-INF/jsp/knowledgeBase_Edit.do"/>
    
:

<action path="/knowledgeBase_Edit"
    
input="/WEB-INF/jsp/editKnowledgeBase.jsp"
         type="com.ssc.kb.gui.KnowledgeBaseAction"
         name="KnowledgeBaseForm"
         validate="false"
         scope="session"
         parameter="method">
        <forward name="success" path="/WEB-INF/jsp/editKnowledgeBase.jsp" />
        <forward name="saved" 
path="/WEB-INF/jsp/browseKnowledgeBase.jsp" />
        <forward name="failure" path="/WEB-INF/jsp/errorpage.jsp" />
</action>


:
4. JSP page to use html:text for your parent record and nested tag for the child records.   For example:

<tr>

<th align="right" width="20%">Knowledge Base Id:</th>

<td>&nbsp;</td>

<td align="left">


<bean:write name="knowledgeBaseForm" property="kbId"/>

</td>
</tr>
<tr>

<th align="right">Description:</th>

<td>&nbsp;</td>

<td align="left">


<html:text property="description" size="30"/>

</td>
</tr>
<tr>
   
<th align="right">Date Reported:</th>

<td>&nbsp;</td>

<td align="left">


<html:text property="repDate" size="30"/>

</td>
</tr>
<tr>

<td>&nbsp;</td>
</tr>
<tr>

<th align="right" valign="middle">Details</th>

<td>&nbsp;</td>
   
<td align="left">
   
<table cellpadding="0" cellspacing="0" border="1">
    
<th align="center">Date</th>
    
<th align="center">Details</th>
    
<th align="center">Reference</th>
   

<nested:iterate property="details">



<tr class="highlightLt"> 



  
<td width="15"><nested:text property="entDate"/></span></td>




<td width="15"><nested:text property="details"/></span></td>



 
<td width="15"><nested:text property="ref"/></span></td>



</tr>
    
</nested:iterate>
   
</table>

</td>
</tr>
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