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Evaluation  

Direct Access to hardware Transforming function to Web Workers 

JavaScript performance 

JavaScript is not the bottleneck anymore -- The interactive 
nature of websites put a demand for faster JavaScript engines 
which lead to a JavaScript engine arms race between the 
main contenders namely; Google, Mozilla, Apple, and 
Microsoft. 
 

Recent Web Technologies achievements make JavaScript 
engines  more powerful: 
•  Web workers: are threads of JavaScript communicating 

over message passing 
•  web sockets: allow bi-directional, full-duplex 

communication channels intended for real-time browser-
server communication 

•  WebGL: is a JavaScript API for rendering interactive 3D 
graphics and 2D graphics. 

•  WebCL:  standard for Javascript binding to OpenCL 
 

 

Contact person: Reginald Cushing & Adam Belloum  
Email : R.Cushing@uva.nl,  A.S.Z.Belloum@uva.nl,  
Phone: +31 20 525 75 14  

Objectives  - distributed computing using web browsers. 
 

Motivation - The proliferation of web browsers and the performance gain being achieved by 
current JavaScript virtual machines raises the question whether Internet browsers can become 
yet another middleware for distributed computing. 

 

Web browser is ubiquitous - Every smart device, being a computer or a mobile device, is, 
nowadays, equipped with an Internet browser. At the heart of every Internet browser is a 
JavaScript engine  

 

How a cluster of browsers is used to perform computation.  
The server side is composed a REpresentational State 

Transfer (REST) service which creates the list of jobs to 
be executed while a website handles user interactivity.  

Web browsers that load the website pull packaged jobs and 
send back job outputs to the REST service which in turn 
stores the results. 

  

 How does it work: Social media  mediates the trust 
 between the user and the clients asked to join the  
  network.  
(1) A user with a distributed application uses social 
      media to get  colleagues and friends to donate CPU 

  he shares a simple URL 
(2) Colleagues and friends  join the network by simply  
      opening  the shared URL.  
(3) Computing starts almost instantly. 

Announcing the experiment using social media: The experiments was announced via social 
media tools: twitter, FaceBook, Linkedin, and project mailing lists. 

 
Volunteers were asked to open the Weevil web page page http://elab.lab.uvalight.net/~weevil/  
 and agree to donate their CPU for 3 hours on Friday December 2011 from 12:00-14:00 
 

  

Web Browser shapes our daily lives by keeping us in contact with friends 
 and collaborate with colleagues through social media such as Twitter 
 and Facebook which have become a main stay in the way humans 
 interact with each  other on the Web. 

•  To run a scientific calculation on remote browsers it must be transformed into a web 
worker by the server side. The transformed function is shown in Listing 1.  

•  Web workers run in the background and are isolated from the main thread rendering the 
webpage thus communication between the web worker and the main thread is only possible 
through messaging. 

 As an example that proves Internet browsers are quite capable of distributed computing, we 
present a typical scientific study from bio-informatics domain.  

This study performs protein sequence alignments using the Needleman-Wunsch algorithm 
implemented in JavaScript (http://opal.przyjaznycms.pl).  

•  Sequence alignment is a common method employed in bioinformatics as a way to order 
sequences of proteins and DNA to identify areas of similarity that could be attributed to some 
relationship between the sequences.  

•  The data for the alignments was obtained from the UniProtKB (http://www.uniprot.org/).  

•  The experiment was set to perform 33,000 alignments 

Figure shows the distribution of 33,000 
bio-informatics tasks on the global cluster 
of browsers. 

Using  WebCL it is possible to perform is an API 
for OpenCL to perform computing on CPU or 

GPU 
●  WebCL is a Javascript binding to OpenCL, 

providing web applications direct access to 
heterogeneous parallel computing resources 
such as the CPU or GPU available in the client 
machine 

VL-e project  2004-2009 

Listing 1: A simple JavaScript matrix multiplication 
function.   
 
 
Listing 2: A transformed version of the function into a job that can be distributed to web browsers. The transformed 
function is wrapped into a web worker with control commands start and stop added to the function in lines 19 and 22. 
Parameters A and B are remapped from the worker parameters in lines 29 and 30. The return call is remapped to a 
post Message in line 42 


























































































Ratios of execution times of a set of 
representative algorithms compiled 
and run with 4 versions of Chrome’s 
V8 JavaScript engine to respective 
execution times with GNU C. 

The social aspect of the current Web is enough 
 to achieve volunteer computing almost instantly. 

Computing in the Browser and Social media 

Computing in the Browser with WeevilScout  

Figure show the number of 
browser which took part in 
the experiments.  
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Figure shows Aggregated power (the result of summation of all connected browser computing power) 
on the left y-axis shows the cluster power during the experiment time window. Tasks on the right y-axis 
shows the number of completed tasks. As the cluster grows in power, the rate of completed tasks 
increases. As the cluster power diminishes (around 3hrs) the rate of completed jobs grinds to a halt 

●  Test: PI approximation  

•  The distributed Pi-approximation is an easily parallelizable algorithm that estimates the area 
under a circle. The algorithm works by generating dot at random point. This step is repeated 
until the number of point is large enough to produce an accurate estimation of the area under 
the circle. 

•  Other interesting Results: 
•  Webworker can exploit multicore processors (performance double if two tab are open) 
•  Webworker achieve different performance depending on the browser (at this moment 

Chrome is the most optimized browser)  
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