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                                                                                        4. Design

                                                                                                4.4 Middle Tier Design:

                                                                4.4.1 Web layer:

                                
                    In this layer, I used Struts2 to process the interaction of client web page and 
 business logic, data validation and conversion.  


Structure of Struts2: 


Workflow: 


1.  Load the class (FilterDispatcher) 


2.  Read the configuration (Actions in Struts configuration files) 
 3.  The distribution of the request (client sent a request) 


4.  Call Action (FilterDispatcher read the corresponding Action from Struts 
 configuration file) 


5.  Enable the interceptor (WebWork interceptor chain automatically use common 
 functions to the request, such as validation) 


6.  Operations processing (callback Action’s execute() method) 


7.  Returns a response (using the execute() method returns information to the 
 FilterDispatcher) 


8.  Search the response (FilterDispatcher resolve the information by searching the 
 configuration, such as: SUCCESS, ERROER, and jump to the corresponding JSP 
 page) 


9.  Response to user (JSP  client browser) 


According to the operations in the web page, I defined several Actions 
 corresponding with the forms in the web page by using Struts2-XML: 


<struts> 


    <package name="front" namespace="/" extends="struts-default" > 


      <!-- <default-action-ref name="index"/>  --> <!-- bug!!! --> 


     
 Browser 


Struts2 Core controller (FilterDispatcher) 


Interceptor1 
 Interceptor2 


Interceptor3 
 Action 


Result 


     <action name="add" class="com.headoor.PND.action.UserAction" 


method="addUser"> 


<result>userLogin.jsp</result> 


</action> 


<action name="login" class="com.headoor.PND.action.UserAction" 


method="loginUser"> 


<result name="input">userLogin.jsp</result> 


<result>userLogin.jsp</result> 


</action> 


<action name="logout" class="com.headoor.PND.action.UserAction" 


method="logoutUser"> 


<result>userLogin.jsp</result> 


</action> 


<action name="load" class="com.headoor.PND.action.UserAction" 


method="loadUser"> 


        <result name="input">/corporateRegister.jsp</result> 


<result>/corporateRegister.jsp</result> 


<action name="check" class="com.headoor.PND.action.UserAction" 


method="check"> 


<result>/userInf.jsp</result> 


</action> 


<action name="customize" 


class="com.headoor.PND.action.NumberAction" method="customize"> 


<result name="input">/numberRegister.jsp</result> 


<result>/numberRegister.jsp</result> 


</action> 


<action name="RBT" class="com.headoor.PND.action.RBTAction" 


method="listRBT"> 


Each form or operation in the web page has a corresponding Action, in order to 
 respond to client's request, send the results to the client.  


Struts2 responsible for processing and validating the data, and deliver it to the 
 next layer. 


When a user has logged in server, Struts2 will create a session from 


ActionContext, and put user in the session until user logout or session time expired, so 
 that server can keep tracking user’s operations: 


public String loginUser() { 


User loginUser = userService.loadUser(user); 


if (null == loginUser || loginUser.equals(null)) { 


this.addFieldError("Loginerror", "User is not exist!"); 


return "input"; 


} 


if(!loginUser.getPassword().equals(user.getPassword())){ 


this.addFieldError("Loginerror", "Password Wrong!"); 


return "input"; 


} 


Map<String, Object> attibutes = 
 ActionContext.getContext().getSession(); 


attibutes.put("user", loginUser); 


return SUCCESS; 


} 


Server checks user’s validation for every request that user sends, if user has 
 logged out, not exist or time expired, then return error information to the client: 


HttpServletRequest req = ServletActionContext.getRequest(); 


User loginUser = (User) req.getSession().getAttri bute("user");//to 
 get login user 


if (null == loginUser || loginUser.equals(null)) { 
 this.addFieldError("registererror", "Wrong!"); 


return "input";//if user logout or time expired then returns error 
 }


Struts2 also responsible for data validity check before delivering it to the next 
 layer, for instance, in user registration, server must check if the username is already 
 exist, password is valid, user has input all the information we need, etc.  


Following is a segment of RegisterAction-Validation: 


<validators> 


<field name="user.userName"> 


   <!—String cannot be empty --> 


   <field-validator type="requiredstring"> 


    <!—Space trim --> 


    <param name="trim">true</param> 


    <!—Error message --> 


    <message>username cannot be empty</message> 


   </field-validator> 


   


   <!—Check the length of the string --> 


   <field-validator type="stringlength"> 


    <param name="minLength">2</param> 


    <param name="maxLength">20</param> 


    <message>Username length should be between 2-18 characters </message> 


   </field-validator> 


</field> 


<field name="user.password"> 


   <field-validator type="requiredstring"> 


    <param name="trim">true</param> 


    <message>Password cannot be empty</message> 


   </field-validator> 


   


   <field-validator type="stringlength"> 


    <param name="minLength">6</param> 


    <param name="maxLength">18</param> 


    <message>Password length should be between 6-18 characters </message> 


   </field-validator> 


</field> 


<field name="user.age"> 


   <field-validator type="int"> 


    <param name="min">1</param> 


    <param name="max">150</param> 


    <message>Age should be between 1 to 150 </message> 


   </field-validator> 


</field> 


<!—Date type validation --> 


<field name="user.birthday"> 


   <field-validator type="date"> 


    <param name="min">1900-01-01</param> 


    <param name="max">2008-10-16</param> 


    <message>Birthday should be from 1900-01-01 to 2011-5-31</message> 


   </field-validator> 


</field> 


</validators> 



OGNL 


OGNL is the Object-Graph Navigation Language, it is a powerful expression 
language (Expression Language, referred to as EL), through its simple and consistent 
expression syntax, you can access any property of the object, call the object's method , 
traversing the object structure, to achieve field type conversion functions [7]. It uses 
the same expression to access the object. 


OGNL allows us to use very simple expressions to access object layer, for 
 example, the root object in the current environment as user1, by using expression 
 person.address [0]. province can access the user1’s person attributes’ province 
 property of the first address. 


OGNL (Object-Graph Navigation Language) can easily operate the open source 
 object property expression language, make the page more concise.  


Struts 2 default expression language is OGNL, it supports object method calls, 
 class static method calls and the value of the access, assignment and expression in 
 series, access OGNL context (OGNL context) and ActionContext, operations for 
 collection object. 


Following is a code snippet written with OGNL and Struts2 tags: 


<s:set name="user" value="#session.user"></s:set> 


    <s:if test="#user != null"> 


<div>  


Welcome back! 


<s:property value="#session.user.username" /> !<br/> 


Last logged in: <s:date name="#session.user.last_login_date" /> 


<ul>  


<li>  


    <a href="check">Check my telephone numbers</a>  


    </li> 


    <li> 


<a href="logout">Logout</a>  


    </li>  


Following figures is the relationship chart of ValueStack , StackContext    and 
ActionContext, and sample view in my system: 
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