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This morning … 

 Overview presentation 
 Ed Lazowska 

 Panel discussion + Q&A on “big data” and the 
transformation of businesses 
 Christian Chabot (Tableau Software), Mike Fridgen 

(Decide), Cameron Myhrvold (Ignition Partners), 
Ruben Ortega (Google) 

 
 
 

 Break 



 Short presentations + Q&A on “big data” and national 
challenges 
 Shwetak Patel (UW: smart home), Carl Imhoff (PNNL: smart 

grid), Mike Kellen (Sage Bionetworks: smart discovery) 
 
 

 
 Presentation on related workforce issues 

 Bill Richter (Isilon Storage Division, EMC) 



Forty years ago … 

Credit: Peter Lee, Microsoft Research 











With forty years hindsight, which had the 
greatest impact? 

 Unless you’re big into Tang and Velcro (or sex and 
drugs, or fan futility), the answer is clear …  
 
 
 
 

 And so is the reason … 

EXPONENTIALS        US 
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256 
65,546 

16,777,216 

4,294,967,296 

18,446,744,073,709,600,000 

Exponentials are rare – we’re not used 
to them, so they catch us unaware 



 Processing capacity 
 Storage capacity 
 Network bandwidth 
 Sensors 
 (Astonishingly, even algorithms in some cases!) 

Every aspect of computing has experienced 
exponential improvement 



 Constant capability at exponentially decreasing cost 
 Exponentially increasing capability at constant cost 

You can exploit these improvements 
in two ways 



Today, these exponential improvements 
are enabling the “big data” revolution 

 A proliferation of sensors 
 Think about the sensors on your phone 

 More generally, the creation of almost all information 
in digital form 
 It doesn’t need to be transcribed in order to be processed 

 Dramatic cost reductions in storage 
 You can afford to keep all the data 

 Dramatic increases in network bandwidth 
 You can move the data to where it’s needed 



 Dramatic cost reductions and scalability improvements 
in computation 
 With Amazon Web Services, or Google App Engine, or 

Microsoft Azure, 1000 computers for 1 day cost the same as 
1 computer for 1000 days! 

 Dramatic algorithmic breakthroughs 
 Machine learning, data mining – fundamental advances in 

computer science and statistics 



“Big data” is how we’re putting 
the “smarts” in … 

 Smart homes 
 Smart cars 
 Smart health 
 Smart robots 
 Smart science (confronting 

the data deluge) 
 Smart crowds and human-

computer systems 
 Smart interaction (virtual 

and augmented reality) 
 





Some examples of “big data” in action 

 Collaborative filtering 



 Fraud detection 



 Price prediction 



 Hospital re-admission 
prediction 



 Travel time prediction under 
specific circumstances 



 Sports 



 Home energy monitoring 



Larry Smarr, UCSD 

Gordon Bell, Microsoft Research 

John Guttag & Collin Stultz, MIT 

Google self-driving car 



 Speech recognition 



 Machine translation 
 Speech -> text 
 Text -> text translation 
 Text -> speech in speaker’s voice 

 
 
 
 
 

 
 

 
http://www.youtube.com/watch?v=Nu-nlQqFCKg&t=7m30s 
7:30 – 8:40 

 

http://www.youtube.com/watch?v=Nu-nlQqFCKg&t=7m30s


 Scientific discovery 

Ocean Observatories Initiative 

Gene Sequencing 

Large Hadron Collider 
Large Synoptic Survey Telescope 



 Presidential campaigning 



 Electoral forecasting 



 Real  data-driven decision-making (vs. MBA baloney) 
for every sector! 



 Systems 

Innovative opportunities abound 



 Specialist tools 



 Non-specialist tools 



 Infinite applications 



 All tied to the cloud 



Is this a great time, or what?!?! 

http://lazowska.cs.washington.edu/bigdata.pdf 
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