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Supporting to Find Faults Relating to Interactions

in Rich Internet Applications

YuTA MAEZAWA,T! HIRONORI WASHIZAKI?
and SHINICHI HONIDENT!:13

Asynchronous technologies such as Ajax make Rich Internet Applications
(RIAs) responsive. When implementing and maintaining RIAs, developers have
difficulties in figuring out complex behavior of the applications due to nonde-
terministic elements such as user events. Several researches have conducted to
extract state machines based on execution results of Ajax applications for un-
derstanding support and testing. However, these execution results are within a
limit of execution scenarios and environments prepared by developers. In this
paper, we propose a tool that statically extracts state machines from Ajax-based
RIAs by focusing on interactions with RIAs. We argue that the interactions
can change the states of the application. Looking at both the extracted state
machines and the source code, developers can verify the correctness of certain
blind spots in the execution paths. From experimental results, we concluded
that our tool could help participants understand the behavior and find faults.
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<html><head><script type="text/javascript”
<script type="text/javascript’><!——//

var count = 5, pwd;

window . onload = countDown;

src="js /prototype.js”’></script>

function countDown () {
if (0 < count) {
updateProgress (count——);
setTimeout (countDown, 1000);
} else { getPwd(); };};
function getPwd () {
new Ajax.Request(” createPwd.php”, {
onSuccess: function(request) {
pwd = request.responseText;
updateProgress (pwd) ;
/* setForm (); // 00000 =%/ },
onFailure: function(Request) { alert(” Fail to get password”);
setForm (); /+ 0000 =/ };
function setForm () {
document . createElement (” input”);
ftext .onkeyup = inputFormText;
var fsubmit = document.createElement (”input”);
fsubmit . disabled = true;
fsubmit.onclick = doSubmit;

)

var ftext =

/**x append ftext and fsubmit xxx/ };
function inputFormText () {
var len = $(” ftext”).value.length;
if (0 < len) $(”fsubmit”).disabled
else $(” fsubmit”).disabled
function doSubmit () {
var val = $(” ftext”).value;
if (val == pwd) {
disableForm () ;
enableDownload () ;
} else { alert(”Input password is invalid”); };};
function updateProgress(str) { /***x set string in a progress field

= false;
= true; };

function disableForm () {
/% $(” ftext”).disabled = true; // 0000 x/
$(” fsubmit”).disabled = true; };
function enableDownload () {
appendTextContent (” Click the following button to download”);
var dl_btn = document.createElement (” input”);
dl_btn.onclick = doDownload; /*%% append dl_btn
function doDownload () {
window . location . href = ”path/to/file .ext”;
$(”dl_btn”).disabled = true;
appendTextContent (" Thank you for using our service”); };
function appendTextContent(str) { /**%x set string in a download field sxx/
//——></script ></head><body> <div id="progress’></div><div id="form”></div>
<div id="download”></div> </body></html>

wxx/ s

wrk )}

}s

02 00000000000Ajax 0000 RIAsOOOOOOO
Fig.2 File downloader: our motivating example of Ajax-based RIAs
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Table 1 Specification rules for distinguishing interactions and their control statements
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Fig.6 Abstracting call graph based on annotations relating to interactions
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Fig.7 Refining relationships among interactions based on control information
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