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Living in Baden -Baden  
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Bill Cintonós 6th visit 
http://hartenstein.de/Clinton/ 
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Power consumption by   
ICT infrastructures : x30 
til  2030 if  trends  continue  

G. Fettweis , E. Zimmermann: 
ICT Energy Consumption - Trends 
and Challenges; WPMC'08, Lapland, 
Finland, 8 ð11 Sep 2008  
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Power  costs  more  than  servers  
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Googleôs Electricity Bill 

Cost of a data center determined by the monthly power bill  

ăThe possibility of computer equipment power consumption 
spiraling out of control could have serious consequences 

for the overall affordability of computing .ó 

 [L. A. Barrosso, Google] 
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Patent for water -based data centers  

Google going to sell electricity  
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PATMOS 2013 - 23rd International Workshop on Power 

And Timing Modeling, Optimization and Simulation  
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co-located w. VARI 2013 - 4rd European Workshop on CMOS Variability 

http://xputer.de/PATMOS/ 

the  leading conference  on power optimization  

http://hartenstein.de/ComputerStromverbrauch.pdf
http://xputer.de/PATMOS/
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The End of  Evolution  

The end of evolution: 
we need a revolution!  

Disruptive  research is urgently required and  

We need by orders of magnitude more 
parallelism and power -efficiency  

fundamental issues have to be revisited  

 
We must overcome the von Neumann syndrome 
and also the widespread Tunnel Vision dementia  

re-implementing  

Power efficiency 
progress too slow  
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Ăminiñcomputers: VAX -11/750  
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quasi-standard 
around 1980 

UC Berkeley (visiting professor) 

E.I.S. project (my M-&-C-action) 

my Xputer lab at 

Kaiserslautern 

my CS department 

at Kaiserslautern 

(personal experience:) 

NATO ASI, Urbino 1981  

my von Neumann syndrome experience  also here  
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Too many terminals  

NATO ASI on VLSI 1981, 
SOGESTA, Urbino, Italy,  

orders of magnitude 

speed-up by using 

museum equipment 

Paolo 

Antognetti 

Donald O. Pederson 

Data Input 
Speed- up by 
Orders of  

Magnitude  ! 
I used this  

Museum 

Equipment  
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The History of Computing  (1) 
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The 1 st  electrical  computer , ready  
prototyped  for  mass production  ? 

Guess: which year , which company ? 

© 2012, reiner@hartenstein.de  http://hartenstein.de  

TU Kaiserslautern 

The History of Computing 

(2)  Prototype 1884:  Herman Hollerith  
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the first reconfigurable computer  

first Xilinx FPGA 100 years later  

1989 US census use 

The LUT 
(lookup table) 

datastream-based ! datastream-based ! 

non-volatile !! 

size: <3 refrigerators ! size: <3 refrigerators ! 


