
HCF 

COMPUTING: NOW AND 

FOREVER 
Henry C. Foley 

University of Missouri 

CI Day October 10, 2013  



HCF 

To Compute 
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Why do we compute? 
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For any x what are the values of f(x)? 

f(x) = 9 x2 + 3 x3 - 7 

f(0) = 9*0 + 3*0 – 7 = -7 

f(1) = 9*1 + 3*1 – 7 = 12 – 7 = 5 

f(2) = 9*2^2 + 3*2^3 – 7 = 9*4 + 3*8 -7 = 36 + 24 – 7 = 53 

f(3) = 9*3^2 + 3*3^3 – 7 = 9*9 + 3*27 – 7 = 81 + 81 – 7 = 162 – 7 = 155 

f(4) = 9*4^2 + 3*4^3 – 7 = 9*16 + 3*64 – 7 = 144 + 192 – 7 = 336 – 7 = 329 

f(5) = 9*5^2 + 3*5^3 – 7 = 9*25 + 3*125 – 7 = 225 + 375 -7 = 600 – 7 = 593 

f(6) = 9*6^2 + 3*6^3 – 7 = 9*36 + 3*216 -7 = (180+54) + (600+48) -7 =  

  (200 + 30 +600 + 45) = 830 + 45 = 875 

 

“Hal --- I am tired, please take over for me!” 
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f(x) = 9 x2 + 3 x3 – 7 in Excel 

Brute Force Direct Approach 

x f(x) = 9*x^2 + 3*x^3 -7 

0 9*A2^2 + 3*A2^3 -7 

1 9*A3^2 + 3*A3^3 -7 

2 9*A4^2 + 3*A4^3 -7 

3 9*A5^2 + 3*A5^3 -7 

4 9*A6^2 + 3*A6^3 -7 

5 9*A7^2 + 3*A7^3 -7 

6 9*A8^2 + 3*A8^3 -7 

7 9*A9^2 + 3*A9^3 -7 

8 

9 

10 

11 

12 

13 

x f(x) = 9*x^2 + 3*x^3 -7 

0 -7 

1 5 

2 53 

3 155 

4 329 

5 593 

6 965 

7 1463 

8 2105 

9 2909 

10 3893 

11 5075 

12 6473 

13 8105 
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f(x) = 9 x2 + 3 x3 - 7 

Indirect Algorithm Shortcut 

Knowing more fundamentals is better 
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nth difference of an nth order 

polynomial is a constant 
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Babbage’s Difference Machine 



HCF 

Cyber-Punk Literature 

Lady Ada Lovelace 
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What material to use to make these gears ? 
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Forget about them 
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Very Large Scale Integration 
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Beowulf (or Grendel) 
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Fast enough? Never 

Tianhe-2, or Milky Way-2, clocked in at number one with a performance of 

33.86 petaflops per second,  
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The smallest transistor 
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Carbon Nanotube Computer 
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Upshots and Observations 

• We used to compute because 
“computing” was painfully hard work, 
subject to human error and, yet, very 
necessary 

• We compute today for the these reasons 
and a plethora of other reasons that 
involve pleasure as well as utility/pain 

• For the most part computing is still a 
brute force technology – human intuition 
and insight are very different 
• Knowing more is better and powerful 

• Quantum Mechanics/Quantum Information 
Theory 

• Progress in Computing and progress in 
materials science go hand-in-hand  
• From the knots in ropes to brass gears, to 

silicon crystals to carbon nanotubes one 
drives the other 

• Be aware of biological science   
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For any x what are the values of f(x)? 

f(x) = 9 x2 + 3 x3 - 7 
Wolfram’s Mathematica 

2 GHz Intel Core i7 

MacBook Air 
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Computing Writ Large 
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BIG Data and Really BIG data 
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2.5 Quintillion bytes of data every day 

Internet circa 1998 
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Beyond Yottabytes to “Hellabytes” of Data 

NSA Center in Bluffdale, UTAH 
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Data Fusion 
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Military to Civilian Transition 
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Google Translation: “Statistical Machine Translation” 
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From Terabytes to Zettabytes 
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Generalized HYPE CYCLE 

Gartner  
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Where are we in this bar chart?  
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Big “Dirty” Data: GIGO 
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Data Curation  

www.Fujitsu.com 
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Alpha’s Data must be Reliable ERGO Curation 
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NIH 
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EU Diving Deeply into the HBP 
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Advanced  Manufacturing, 3D Printing and Robotics 
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The Internet of Everything 
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“Post Capitalist” Entrepreneurship 
Capital Intensive  Capital Negligible 
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What does this all mean for UM? 

• Invest wisely and invest sufficiently in 

computing across the board 

• Lots of input on decision making – faculty and staff 

working in cooperation 

• It is an investment not an expense 

• Examine what we do at the cutting edge –  

• Where are we at the cutting edge?  

• What are we doing there?  

• Why are we there? 

• How do we go further faster than others? 

• Integrate learning with discovery at all levels  

• Be ready to capitalize on new trends, but don’t 

jump too quickly 

 

Enterprise 

Academic 

Research 

$ 
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Thank you!  

Keep your eyes peeled for the future 


