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This document is a brief guide to how the R2Q2 service can be put into a strut portlet within liferay, using the R2Q2 demo as an example. The document is in 3 sections, a brief introduction to strut portlets, a step by step implementation on an R2Q2 strut portlet within liferay, and a summary of important differences for developers implementing a R2Q2 strut portlet to bare in mind. The document is written as a summary to the process and where detail is needed the liferay development documentation should be referred to, particularly the struts tutorial.
Introduction

Key differences

There are key differences to be considered between a portlet implementation of R2Q2 and a more traditional simple servlet implementation. The java PortletRequest object is a different protocol to a HTTPServeletRequest object as portlet requests contain additional information regarding the portlet window within the portal that the portlet is displayed within. As a result the way the request is handled will be different, for example within the R2Q2 demo it is no longer possible to use the ServletFileUpload class as a file upload handler for the request.
Struts

Struts are a MVC (Model View Controller) architecture for web applications, and liferay advises their use for functional portlets. Why use struts?

· Struts implement MVC. Although there are other frameworks that implement MVC, Struts is the most widely used and mature technology.

· What is MVC? MVC separates the presentation code from the business logic code.

· Struts provides centralized page-flow management in the form of struts-config.xml. This makes it highly scalable and allows you to modularize the coding process.

· By using Struts, you will be using a number of best practices that have been built into the framework.

Struts model the various functions of the portlet as ‘actions’, when an action url is sent a controller redirects the portlet to the correct JSP page. As shown in the below image.
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Strut MVC process (from struts tutorial in Portlet Development documentation at liferay.com)
Implementation of a Strut

Setting up an R2Q2 Strut Controller
It is important to first set up the strut controller. In liferay this is handled by a series of xml files that redirect strut actions. A tutorial of this process is in the liferay documentation and should be referred to for detailed instructions. 
The portlet should be defined within portlet-ext.xml dictating the  initializing parameter for the portlet as well as the portlet name and other small details such is liferay security roles, this initializing parameter is the first action run by the strut when the strut is opened. Also in liferay-portlet-ext.xml it is important to define the root where all the jsp files will be.

Next the strut actions must be defined within struts-config.xml, here action mappings map action url’s to relevant class’s that handle validation of the requests and then defines the subsequent pages these actions can lead to. The specific jsp pages these are linked to are then further defined in tiles-defs.xml.
Using this controller when the strut is opened or used liferay redirects the portlet to the correct jsp file, as shown.
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<name>view-action</name>
<value>/ext/library/view</value>
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struts-config.xml
path="/ext/library/view”
forward="portlet.ext.librany.view”
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tiles-defs.xml
name="portlet.ext.library.view”
value="/portlet/ext/library/view.jsp”

Iportlet/ext/library/view.jsp




Struts controller process (from struts tutorial in Portlet Development documentation at liferay.com)


Action java

Next it is important to put in place class’s that handle strut portlet actions. These can be as simple as pointing a submitted request to the desired jsp file but can also be used for validating the request and if needs be forwarding the portlet to an error page. These should all extend the PortletAction class and contain a processAction method that takes an ActionMapping, ActionForm, PortletCOnfig, ActionRequest, and ActionResponse objects as arguments. The ActionRequest is the PortletRequest object and be forwarded using the setForward method (e.g. 

setForward(req, "portlet.ext.R2Q2.rendersuccess");
would forward the PortletRequest req to the rendersuccess page within the R2Q2 strut.)
For R2Q2 there are two main actions that need to be defined this way, render and response. Render dealing with forwarding the request for a QTI item to be rendered and response forwarding any answered items to be checked for correctness.
Writing JSP view

The JSP should have a page to dictate the initial view as well as pages for each action that handle feedback for any functionality. In the R2Q2 demo these are home.jsp, r2q2home.jsp, and r2q2response.jsp which post form data to each other. The fundamental difference here is how the form’s are handled. The forms now all have the parameter ‘action’ for which the value is

 <portlet:actionURL windowState='<%= WindowState.NORMAL.toString() %>'><portlet:param name="struts_action" value=”ACTIONURL” /></portlet:actionURL>
Where ACTIONURL is the action URL relevant to that form. The windowState variable is the portlet window information the request contains and can be changed to represent the way the portlet is displayed on screen. When the form is submitted the request will now be sent to the controller and forwarded through the correct action to the appropriate page. In addition for liferay /html/common/init.jsp should be included for the base strut functionality. 
Important R2Q2 Demo Notes

In home.jsp

The form should have the correct action parameter to direct the submitted form to the correct page of the strut

In r2q2home.jsp

Forming the ServeletFileUpload and checking for multipart content is no longer possible or necessary, any validation should be done in the rendering action java class. Simply extract the selected QTI Item file using the getParameter method and put it into a file item and subsequently a FileInputStream. This stream can then be used are normal for the rest of the demo jsp code. It is important to be sure that RouterSoapBindingStub is pointing to your R2Q2 router.
In r2q2 source code

The XHTML rendered items form must have the correct action variable.

In r2q2response.jsp

The submit parameter is no longer attached in strut actions so cannot be used to verify the action – verification and validation should be done in the action java. When extracting the response the additional PortletRequest parameters of p_p_action and struts_action should not be processed. This aside the RESPONSE parameter should be processed and extracted as usual.
