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GTTSE Overview

ÅMonday: Reflections on
impact & empirical methods

ÅToday:  Reflections on
test automation for the web

ÅTomorrow: Reflections on
compositional testing
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Asynchronous Javascript & XML
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Frameworks for Programming Ajax

ÅJavascriptprogramming

ÅUsing libraries (JQuery)

ÅCode generators (Google Web Toolkit)
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<a href ="#"     

onClick =" OpenNewsPage();">

<span onClick =" OpenNewsPage();">

<div class ="news">

$(".news").click(function() {

$("#content").load("news.php");

});



An Ajax Fault Model

ÅStatefulclient;

ÅAsynchronous communication;

ÅDelta updates;

ÅUntypedJavaScript;

ÅClient-side DOM manipulation;

ÅEvent handling;

ÅTiming;

ÅBack/forward, undo/redo

ÅBrowser dependence
όL9Σ CCΣ /ƘǊƻƳŜΣ Χ

ÅFocus on client side GUI logic.
ÅDifferent fault models / test strategies for  

server side / database / business etc. logic
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Testing Web Applications

Traditional:

ÅResponse ςRequest

ÅNo client side logic

Capture & Playback:

ÅSelenium

ÅManual effort 
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Can we push 
these limits?
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State: DOM Tree
Edge: Event that is fired and 
causes a state transition
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Steps Involved

ÅFinding (new) clickables

ÅTriggering events

ÅComparing DOM trees

ÅRecurse

ÅBacktrack

ÅInput data generation

11

ICWE 2008, ACM Tr. Web



Detecting Clickables

ÅCandidateelements:
ïHTML tagnames:        DIV, SPAN, A, é

ïattribute constraints: DIV:{class=ñmenuitem ò}

ïExcluded elements:    A:{title=ñlogoutò}

ÅExpose each element to real events: 
(click, mouseover , dbclick , é)

ÅDOM changed after click? Element clickable; new state.
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Detecting State Changes

Compare DOM Tree 
beforeand after event

Levenshtein
edit distance
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Å Diff does not suffice

ÅMultiple types of differences (patterns) to ignore: 
ïǎǘȅƭŜǎΣ ŀǘǘǊƛōǳǘŜǎΣ ŘŀǘŜǎΣ ǘŀōƭŜǎΣ ƭƛǎǘǎΣ Χ

Å Every Oracle Comparator strips its own specialized differences 
from the DOM and passes the stripped version to the next 
comparator.

Å Use a simple string comparison at the end of the pipeline.

Å Very fast and scalable.

Oracle Comparator Pipelining





Manage 
Data Entry Points

ÅDefault: Enter random data.

ÅEngineer can provide custom data
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// some fields for which random data isn't ok.

InputSpecification input = new InputSpecification ();

input.field ("email"). setValue ("steve.jobs@apple.com");

input.field ("email"). setValue ("an - invalid - email - address");

input.field ("username"). setValue ( USER_NAME);

input.field ("password1"). setValue ( PASSWORD);

input.field ("password2"). setValue ( PASSWORD);

crawler.setInputSpecification (input);



Implementation: Crawljax

ÅOpen source: http://crawljax.com

ÅJava, maven, JUnit, Apache libraries
ÅRelies on webdriverto access the browser
ïIE, Firefox, Chrome

ÅPlugin-based architecture

Å/ƻƴǘǊƛōǳǘƛƻƴǎ ŦǊƻƳ b[Σ /ŀƴŀŘŀΣ WŀǇŀƴΣ Χ
Å¦ǎŜŘ ŀǘ aƛŎǊƻǎƻŦǘΣ DƻƻƎƭŜΣ CǳƧƛǘǎǳΣ Ŝ.ŀȅΣ Χ
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http://crawljax.com/
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Example: MirrorGenerator
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import java.io.FileWriter; 

import com.crawljax.core.CrawlSession; 

import com.crawljax.core.plugin.OnNewStatePlugin; 

public class MirrorGenerator implements OnNewStatePlugin { 

public void onNewState(CrawlSession session) {

try { String dom = session.getBrowser().getDom(); 

String fileName = session.getCurrentState().getName(); 

FileWriter fw = new FileWriter(fileName, false);   

fw.write(dom); 

fw.close(); 

} catch (Exception e) { e.printStackTrace(); } 

} }


