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The TU Delft  
Software Engineering  
Research Group

Group size:
Å~30 fte, including
Å~20 full time researchers 

(PhD students, postdocs).

Teaching: 
ÅProgramming, projects
Å~20 MScprojects p/y in 

software engineering

Research:
Å Software evolution
Å Reverse engineering
Å Software testing
Å Software architecture
Å End-user programming
Å Software services
Å Model-driven engineering
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Test Automation?

ÅWhat benefits can your technique achieve?

ÅWithin what limits is your technique 
successful?
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Å²ƘŀǘΩǎgoing wrong if 
move beyond those limits?

ÅWhat can we do to move the limit?



Asynchronous
JavascriptAnd XML

Part I:  Testing Web Apps to the Limit
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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
7



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

10



Steps Involved

ÅFinding (new) clickables

ÅTriggering events

ÅComparing DOM trees

ÅRecurse

ÅBacktrack

ÅInput data generation
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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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Scalability Indicators
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Crawling for Testing Purposes?

ÅCrawling = Testing?

ÅOracle?
Browser eats all issues

ÅLeverage derived model
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Invariants as Oracles

ÅGeneric, on the DOM-tree state
ïvalidity, error messages in DOM, 

accessibility, link discoverability, security...

ÅGeneric, betweensuccessive DOM states
ïConsistent back-button

ÅApplication-specific(design) invariants:
ïConstraints on specific element and attribute relations 

in particular DOM states
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