
 Paruj Ratanaworabhan 
Kasetsart University, Thailand 

  
Ben Livshits and Ben Zorn 
Microsoft Research, Redmond 

 

JSMeter: Characterizing the Behavior of  
JavaScript Web Applications 

1 

in collaboration with 

David Simmons, Corneliu Barsan, and Allen Wirfs-Brock 



Why Measure JavaScript? 

ωStandardized, de facto language for the web 

ςSupport in every browser, much existing code 

ωBrowser and JavaScript performance is important 

ςAre current JavaScript benchmarks representative? 

ςLimited understanding of JavaScript behavior in real sites 

ωWho cares? 

ςUsers, web application developers, JavaScript engine developers 
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ZDNet 29 May 2008  

ghacks.net Dec. 2008  

Browser 

Wars! 



Artificial Benchmarks versus Real World Sites 
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Maps Maps 

7 V8 
programs: 

ω richards 

ω deltablue 

ω crypto 

ω raytrace 

ω earley-
boyer 

ω regexp 

ω splay 

8 SunSpider 
programs: 

ω 3-draytrace 

ω access-nbody 

ω bitops-nsieve 

ω controlflow 

ω crypto-aes 

ω date-xparb 

ω math-cordic 

ω string-tagcloud 

JSMeter 11 real sites: 

Goals of JSMeter Project 

Å Instrument JavaScript execution and measure behavior 

ÅCompare behavior of JavaScript benchmarks against real sites 

ÅConsider how benchmarks can mislead design decisions 
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How We Measured JavaScript 

\ ie\ jscript\ *.cpp 

Source-level 
instrumentation 

custom jscript.dll 

custom trace files 
website visits 

Offline 
analyzers 

custom trace files 
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Visiting the Real Sites 

ωGetting past page load performance 

ω!ǘǘŜƳǇǘŜŘ ǘƻ ǳǎŜ ŜŀŎƘ ǎƛǘŜ ƛƴ άƴƻǊƳŀƭέ ǿŀȅΥ 
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amazon  Search a book, add to shopping cart, sign in, and sign out  
bing  Type in a search query and also look for images and news  
bingmap  Search for a direction from one city to another  
cnn  Read front page news  
ebay  Search for a notebook, bid, sing in, and sign out  
economist  Read front page news, view comments  
facebook  Log in, visit a friend pages, browse through photos and comments  
gmail  Sign in, check inbox, delete a mail, and sign out  
google  Type in a search query and also look for images and news  
googlemap  Search for a direction from one city to another  
hotmail  Sign in, check inbox, delete a mail, and sign out  



Understanding JavaScript Behavior 

Code 

Events 

JavaScript 

Objects 
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Code Behavior 

Code 

Events 

JavaScript 

Objects 
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ÅFunction size 

Å Instructions/call 

ÅCode locality 

Å Instruction mix 

 



Total Bytes of JavaScript Source 
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Real Sites          V8           SunSpider 

Code| Objects|Events 




