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My Family
• I’m married and have four kids and live on the East Side


• I’m pretty open about my story



• B.S., Computer Science from Cornell (NY)


• M.Eng, Electrical Engineering


• STRIKE Officer


• USS CURTIS WILBUR, DDG-54, Japan


• Operations Officer


• USS SIMON LAKE, AS-33, Italy


• Ph.D in Computer Science and Engineering at UW


• Director of the Laboratory for Ubiquitous Computing 

and Interaction


• Co-founder of quub, whisper.fm, swayr, waitscout, audia

My Background



My Research
• Artificial Intelligence + Collapse Informatics + Ubiquitous 

Computing


• Example: I made a sensor system for babies in the NICU to 

detect cerebral palsy



• vs
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Introduction

• Google rebranded yesterday

http://googleblog.blogspot.com/2015/09/google-update.html
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Google Flu Trends

• Epidemic monitoring from search queries

http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634
http://dx.doi.org/10.1038/nature07634


Google Trends

• Correlation != Causality


• http://www.tylervigen.com/spurious-correlations

http://www.tylervigen.com/spurious-correlations


Google Trends

https://www.google.com/trends/explore#q=donald%20trump%2C%20hillary%20clinton&cmpt=q&tz=Etc%2FGMT%2B7
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• Web IR
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• Web Search Basics
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• Web Users
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Overview



Where did Big Data come from?
• Classic IR


• Web IR


• Generalized data processing frameworks


• Cheap cloud storage


• Lots of data


• Apply the frameworks to them

Introduction



• Search behavior has changed a lot over time


• How often do you use search?
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• How often do you use search?
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Introduction

Pew Internet 2012

http://www.pewinternet.org/Reports/2012/Search-Engine-Use-2012/Main-findings.aspx?view=all
http://www.apple.com
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Introduction

http://www.google.com/insidesearch/searcheducation/index.html


Without search engines the web wouldn’t scale
• No incentive in creating content unless it can be found.


• Taxonomies, bookmarks can’t keep up


• Or can they? (del.icio.us)


• The web is both a technology artifact and a social 

environment


• “The Web has become the ‘new normal’ in the America 

way of life; those who don’t go online constitute an every-

shrinking minority” [Pew Foundation report, January 2005]

Introduction



Without search engines the web wouldn’t scale
• Search engines make aggregation of interest possible:


• Create incentives for very niche players


• Economical - specialized stores, providers, etc.


• Social - narrow interests, specialized communities


• The acceptance of search interaction makes “unlimited 

selection” stores possible


• Amazon, Netflix, etc.

Introduction



Without search engines the web wouldn’t scale
• Search turned out to be the best mechanism for advertising 

on the web,.


• Growing very fast (entire US advertising industry is $250 

billion though)


• $15 billion plus industry in 2009


• $36 billion in 2012

Introduction



Introduction

http://www.iab.net/about_the_iab/recent_press_releases/press_release_archive/press_release/pr-061115
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Classic IR assumptions
• Corpus: Fixed document collection


• Goal: Retrieve information content relevant to information 

need

Classic Information Retrieval



Classic IR Goal
• Classic “Relevance”


• For each query, Q, and stored document, D, in a corpus 

there exists a relevance score: R(Q,D)


• R(Q,D) is averaged over users, U, and contexts, C


• Maximize R(Q,D) instead of R(Q,D,U,C)


• Context is ignored


• Individuals are ignored


• Corpus is static

Classic Information Retrieval
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Web IR: Differences from traditional IR
• On the web, search and ads are intricately connected


• The web is huge


• The web is a rapidly changing collection.


• There is spam on the web


• Adversarial IR 


• Huge difference from traditional IR


• One interface for hugely divergent needs


• Queries, Maps, Stocks, Weather, Calculations

Web Information Retrieval



History
• Early keyword-based engines


• (1995-1997) Altavista, Excite, Infoseek, Inktomi


• Paid placement ranking


• Goto.com -> Overture.com -> Yahoo!


• Results based on auction for keyword placement

Web Information Retrieval
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History
• (1998+) Link-based ranking pioneered by Google


• Links added the idea of “authoritativeness” to “relevance”


• Blew away all early engines save Inktomi


• Great user experience looking for a business model


• Meanwhile Goto/Overture’s annual revenues were nearing 

$1 billion

Web Information Retrieval



History
• Result


• Google:


• Added paid placement ads on the side


• Differentiated from search results


• Yahoo! built a similar architecture


• Buys Overture for paid placement


• Buys Inktomi for search

Web Information Retrieval



History
• 2004


• Microsoft begins in house development of a search engine 

called Live


• May 28, 2009


• Microsoft rebrands Live Search to Bing!


• Search Engine wars intensify


• New innovations appears at every turn


• Technology becomes much more closely guarded

Web Information Retrieval



History
• Internationally


• Chinese search engine Baidu “owns” Chinese search


• Launched around 2000, specializes in Chinese content

Web Information Retrieval



Today (8/29/2015)

• Top sites globally according to alexa.com

1. Google.com

2. Facebook.com

3. Youtube.com

4. baidu.com

5. Yahoo.com

6. Amazon.com

7. Wikipedia.org

8. Qq.com

9. Twitter.com

10. Google.co.in

Web Information Retrieval

11. Live.com

12. Taobao.com

13. Sina.com.cn

14. Linkedin.com

15. Yahoo.co.jp

16. Weibo.com

17. Ebay.com

18. Google.co.jp

19. Yandex.ru

20. blogspot.com

21. Vk.com

22. Hao123.com

23. T.co

24. Bing.com

25. Google.de

26. Instagram.com

27. Msn.com

28. Aliexpress.com

29. Microsoft.com

30. google.co.uk

http://alexa.com
http://baidu.com
http://blogspot.com
http://google.co.uk


Before (1/7/2010)
1. google.com 
2. facebook.com 
3. youtube.com 
4. yahoo.com 
5. live.com 
6. wikipedia.org 
7. blogger.com 
8. baidu.com 
9. msn.com 
10. yahoo.co.jp

13. twitter.com 
15. google.cn 
22. bing.com 
29. google.co.jp 
56. ask.com 
64. cnn.com 

Web Information Retrieval

• Top sites globally according to alexa.com

http://alexa.com



