
Technology for 
Emerging Markets group  

Offline Wikipedia on Low-Cost Devices 

Bill Thies 
 
Joint work with Gaurav Paruthi and Arunesh Mathur 



Established January, 2005 

 

Seven research areas 
– Algorithms 

– Cryptography, Security & Applied Math 

– Graphics and Visualization 

– Mobility, Networks, and Systems 

– Multilingual Systems 

– Rigorous Software Engineering 

– Technology for Emerging Markets 

 

Contributions to Microsoft: 
– WikiBhasha, MultiPint, Virtual India

  

 

Currently ~55 full-time staff 

 

Collaborations with government, 
academia, industry, and NGOs in India 

Microsoft Research India 

Lavelle Road, Bangalore 

http://research.microsoft.com/india 

Microsoft Research India 



Technologies for Emerging Markets 

Understand potential technology 

users in developing communities 
 

Design and evaluate technology 

and systems that contribute to 

socio-economic development of 

poor communities worldwide 
 

Collaborate with development-

focused organizations for 

sustained, scaled impact 
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Part 1:   

Offline Wikipedia on Low-End Phones 



India’s Wireless Subscriber Base 
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• Most subscribers lack smart phones 

 

 

 

 
 

 

 

 

 
Mobile Internet:  < 3% of subscribers 

Smart Phone:  < 5% Feature Phone:  ~50% 
(e.g., music player) 

Basic Phone:  ~45% 

Source:  McKinsey, IDC India 

India’s Wireless Subscriber Base 



Prior Solutions Target Smart Phones 

• Wikipock (for Windows mobile, Blackberry, 

Android, Symbian S60) 

• WikiOnBoard (for Symbian S60, Maemo, Linux and 

Windows mobile) 

• WikiReader (OpenMoko’s custom $99 device) 

• Okawix (For Android, Windows mobile) 

• Evopedia (Cancelled for Symbian, Maemo) 

• Mopedi (For touchscreen Nokia phones only) 

 

 

 

 

Can we design a solution for feature phones? 



Offline Wikipedia for Feature Phones 

• Map schools-wikipedia.org to a feature phone 

– Selected subset of ~5,500 articles, for education 

• Technical requirements: 

– Java J2ME programmability (very common) 

– 2 GB SD card 





Formatting Pages for Feature Phones 

Introduction 

 

Preparation & 

promotion 

 
Event 

 

Reaction & effect 

 

Background 

 

Ignored 

 

 

• Start with m.wikipedia.org content. 

• Remove tags incompatible with mobile, then paginate: 

 



Technical Details 

• Java J2ME phones do not have built-in browser 

– Identified and adapted Fire-J2ME browser 

• Compression and cache management 

– Every page is compressed separately (DEFLATE) 

– Compressed pages archived into single file, to 

overcome limitations on # files per directory 

– Upon visiting a page, it is uncompressed into a 1 MB 

cache on SD card (using LRU replacement policy) 

• Search using pre-built alphabetical index 

– Populate index with all permutations of words in title 

– Modify HTML links to point directly to target index 

 

 

 

 



Deployment Strategy 

• Sell in mobile shops! 

– Alongside movies, music, etc., on SD cards 

– Potential to select pages based on users’ interests 

• Transfer peer-to-peer using Bluetooth 

Credit:  Thomas Smyth 



How to Update the Content? 

• Periodically republish curated updates 

• Allow contributions from users via SMS 



Part 2:   

Offline Wikipedia on TV-DVD 



Classroom Environment in India 

Total 

Schools 

1.25 M 

Government 

Schools 

80% 

Having a 

Computer 

14% 

S
c
h

o
o

ls
 

51% 50% 

Having 

Girls’ 

Toilet
 

Having 

Boundary 

Wall
 

Source: National University of Educational  

Planning & Administration, 2007 
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Source:  Screen Digest 
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Some photos courtesy Nithya Sambasivan  



Schools-Wikipedia on TV-DVD 

• Mapped schools-wikipedia.org to a DVD 

– 5,500 articles    259,000 screens on TV 
 

• Interactive DVDs can imitate most functions of 

web browser: 

– Search    – Subject/title index 

– Hyperlinks   – Back button 
 

• As far as we know, this is the cheapest means to 

distribute Wikipedia 

– Cost of DVD:  $0.50 

– Cost of TV/DVD Player:  $50  (10” B&W TV) 











Hyperlinks 

Navigation Buttons 

Hyperlink 



Wikipedia on Computer Wikipedia on TV-DVD 

vs. 

• User group: 

– 20 low-income college students & office staff in Bangalore, India 

– None own a computer, but 75% own TV-DVD 

• Task:  Answer 10 questions (half computer, half TV-DVD) 

– What is the capital of Ukraine?  Who discovered Pluto? 

 

User Study 
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Deployment Strategy 

• Include Wikipedia subset on Bollywood DVDs? 

 

 

 

+ 



Conclusions: 

Offline Wikipedia on Low-Cost Devices 

• In India, large demand for information from users 

lacking computer and Internet access 

• Two complementary solutions for offline 

Wikipedia: 

– On Java J2ME phones:  small display, personal usage 

– On TV-DVD:  large display, shared usage 

• Both in prototype stage, hoping for open public 

release in 2012 


