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ABSTRACT

Web pages in a template-based web application (TWA) are automatically populated using a template shared by the pages with
contents specific to the pages. So users can easily obtain information guided by a consistent structure of the template. Reduced duplicated
code helps to increase the level of maintainability as well. However, TWA still has the interaction problem of classic web applications that
each time a user clicks a hyperlink a new page is loaded, although a partial update of the page is desirable. This paper proposes a
reengineering technique to transform the multi-page structure of legacy Java-based TWA to a single page one with partial page refresh.
In this approach, hyperlinks in HTML code are refactored to AJAX-enabled event handlers to achieve the single page structure. In
addition, JSP and Servlet code is transformed in order not to send data unnecessary for the partial update. The new single page consists
of individual components that are updateable independently when interacting with a user. Therefore, our approach can improve interactivity
and responsiveness towards a user while reducing CPU and network usage. The measurement of our technique applied to a typical TWA

shows that our technique improves the response time of user requests over the TWA in the range from 1 to 87%.
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<HTML=

<BODY>
<H1> & 894 </H1>
e orders 1
<TR>
<TEAW$F1W valign=top> e
<A HREF="' Mmf):i.f <>

</TD>
<TD valign=top width=650>
<(TD>
</TR>
<(TABLE>
i </B

21:</HTML>

<%@page contentType="text/html; charset=euc-kr" %>
<HEAD> <TITLE> % #&¥H4 </TITLE> </HEAD>

=intro.mi"™>E[A} 2] </A><BR>
<BR>

<A HREF="tempiate.jsp?CONT_PATH=BBSInput.htmi"> 3 A/ 4 7/</A><BR>
<A HREF="bbs-list">H A8 F8/7|</A><BR>

<Jspinclude page="${param.CONT_PATH}" />

<H5=>Copyright® 2010-2012 & &3HAHE)</HE>
0DY>

A. Template written in JSP (template.jsp)
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B. Web page generated from template.jsp template

Fig. 1. Example of template

-based web application
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| <A HREF= “template jsp?CONT_PATHIntro.htmi” >

1)

| 1: <A onclick= “getintro()” >

A. HTML/JSP

1: function getintro(){

2. var spanElement=document.getElementByld( “contents "),
3:  var xhr=new XMLHttpRequest();

4. xhropen( “GET", “/mtro.htm/" ),

5:  xhr.onreadystatechange=function(){

6: if(xhr.readyState!=4) return;

7: spanElement.innerHTML = xhr.responseText;

8 1
9:  xhr.send(null);
10}

B. JavaScript
Fig. 3. Static link directly using template

window.onload = initPage;
function initPage(){
intro=document.getElementByld( “intro™ )
.addEventListener( “click™ , getintro, false);

Fig. 4. Event handler registration

<A HREF= “books-info" >

<A onclick= “getBookinfo()” >

A. HTML/JSP

function getBookInfo(H
var spanElement=document.getElementByld( “confents " );
var xhr=new XMLHttpRequest();
xhr.open( “GET" , “books-info”);
xhr.onreadystatechange=function({
if(xhr.readyState!=4) return;
spanElement.innerHTML = xhr.responseText;
}
xhr.send(null);

B. JavaScript

RequestDispatcher dispatcher =
request.getRequestDispatcher( “template.jsp?CONT_PATH=Books!
nfoView.jsp” );

RequestDispatcher dispatcher =
request.getRequestDispatcher( “Books/nfoliew,jsp™);

C. Servlet
Fig. 5. Static link indirectly using template
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<A
HREF= “template.jsp?CONT_PATH=BBSItemView.jsp?SEQ_NO=${BB
S_LIST.seqNolentl}™ >

)

<A onclick= “getBBSitem(${BBS _LIST.seqNolentl)) ™ >

A. HTML/JSP

function getBBSItem(saghol

var addr= “BBSltemView jsp?SEQ_NO=" +seghio;

var spanElement=document.getElementByld( “confenis ™),

var xhr=new XMLHttpRequest();

xhr.open( “GET" ,addh);

xhr.onreadystatechange=function(){
if(xhr.readyState!=4) return;
spanElement.innerHTML=xhr.responseText;

1

xhr.send(null);

B. JavaScript
Fig. 6. Dynamic link directly using template

A kol & o
= ZS$-olth. Fig. 7A

HREF= “bbs-list?LAST_SEQ_NO=${BBS_LIST.seqNo[BBS_LIST.listSi
ze-110" >

<A
onclick= “gatBBSLIst(${BBS_LIST.seqNolBBS._LIST listSize-1J})" >

A. HTML/JSP
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