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 4. J. C. R. Licklider, “Man-Computer Symbiosis,” IRE Trans-
actions on Human Factors in Electronics 1 (March 1960): 
4–11.

 5. CenturyLink Business Inc., infographic, 2011, http://www 
.centurylink.com/business/artifacts/pdf/resources/big 
-data-defining-the-digital-deluge.pdf.

 6. Ralph Gomory, former IBM Research director, interview, 
March 19, 2012.

 7. Michel McCoy, Lawrence Livermore National Laboratory, 
interview, June 14, 2012.

notes

Downloaded from cupola.columbia.edu



1. a nEw Era of Computing

3 142 3
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February 24, 2013.
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Can Fuel Smarter, Faster Financial Advice,” A Smarter 
Planet blog, May 21, 2013, http://asmarterplanet.com/
blog/2013/05/advice.html.

 13. David Nahamoo, IBM Research, interview, January 2, 2013.

Downloaded from cupola.columbia.edu



3. Handling Big data

3 143 3
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3. Handling Big data
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doc/Financial_Crisis/FinancialCrisisReport.pdf.

 2. International Data Corporation, “The Digital Universe in 
2020: Big Data, Bigger Digital Shadows, Biggest Growth 
in the Far East,” sponsored by EMC, December 2012, 
http://www.emc.com/leadership/digital-universe/index 
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.htm#2012; also see EMC, “New Digital Universe Study 
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press_statistics.

 2. John Smith, IBM Research, interview, January 7, 2013.
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 11. Modha, interview, May 4, 2012.
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 6. Adam Ronthal, IBM, interview, May 2, 2012.
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 8. David Turek, IBM, interview, June 13, 2012.
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6. invEnting a nEw pHySiCS of Computing

 1. Gordon Moore, “Cramming More Components Onto In-
tegrated Circuits,” Electronics 38, no. 8 (April 19, 1965).

 2. Robert Dennard, IBM Research, interview, June 21, 2013.
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 6. Matthias Steffen, IBM Research, interview, February 8, 
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 8. Michel McCoy, director, Simulation and Computing, Law-
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 9. Jed Pitera, IBM Research, interview, December 14, 2012.
 10. McCoy, interview.
 11. Andreas Heinrich, IBM Research, interview, August 2011.
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2012.
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 7. Guruduth Banavar, IBM, interview, October 5, 2012.
 8. Colin Harrison, IBM, “Smarter Cities—NextGen,” Power-

Point presentation, presented at the Major Cities of Eu-
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