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Reconfigurable Computing

édue to the yaw-dropping sclerosis of the joint 
IEEE-CS /ACM task force on Computing Curricula, 
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ăYou can always   
teach programming   
to a hardware guy ...

... but you can never 
teach  hardware

to a programmer ò
nor configware

The dominance of von-Neumann-centric computing 
is the root of massive energy [& cost] problems

The programmer population we need is not existing yet é

we need a dual -rail education

mainly an education issue

The Solution:

keep 
in 

mind

keep in 
mind

© 2008, reiner@hartenstein.de http://hartenstein.de

outline
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Greenlandõs Ice is Meltingé

Our Computer Models Too Optimistic? 

= 4X the size of California? = 4X the size of California? 
= All The Water in The Gulf of Mexico?= All The Water in The Gulf of Mexico?
= 7 Meter rise in the Worldõs Sea Level?= 7 Meter rise in the Worldõs Sea Level?
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key issues

climate change faster than predicted:  by 
carbon emission, primarily from power plants ?

the manycore programming crisis stalls progress                                       
(from growth industry to replacement industry ?)

very high and growing computer energy cost ð
and growing number of power plants needed here
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Reconfigurable Computing     

is the highly effective alternative

FPGAFPGA

rDPArDPA

the dominance of the von Neumann computer 
is the root of all these problems

CPUCPU

keep in 
mind

von Neumann

reconfigurable
keep 

in 
mind
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Our Computing Ecosystem

Visible and hidden Computers everywhere:

In data centers, server farms and supercomputers

In base stations of wireless communication networks

In PCs, laptops, and in their peripherals in offices, homes 
and  elsewhere 
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In entertainment equipment at home and elsewhere

In all kinds of machines in industry, homes and more

In all kinds of portable equipment and more

In all kinds of vehicles, airplanes, trains, ships and more

This list is far from being complete
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Energy Cost of Computing

88

Amsterdamôselectricity consumption: 25% to server farmsAmsterdamôselectricity consumption: 25% to server farms

Google, Microsoft ...: huge datacenters at Columbia River        
and ORNL benefits from Tennessee Valley Authority.
Google, Microsoft ...: huge datacenters at Columbia River        
and ORNL benefits from Tennessee Valley Authority.

Googleôsannual electricity bill: > 50,000,000 $ (in 2005*) Googleôsannual electricity bill: > 50,000,000 $ (in 2005*) 

*) when Brent oil price was around 40$*) when Brent oil price was around 40$

Google: patent for a "water -based data center ă            
using the ocean to provide power and cooling.
Google: patent for a "water -based data center ă            
using the ocean to provide power and cooling.

PelamisWave Energy Converter

Immense energy consumption of the internetImmense energy consumption of the internet
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Heating the Ocean to provide Cooling ?

Using the Ocean ?Using the Ocean ?

Heating the Ocean to provide Cooling ?

9 © 2008, reiner@hartenstein.de http://hartenstein.de

computersô electricity bill

Electricity consumption by the 
US total computing ecosystem:
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prediction by a US
investment banker

July 2008

year

2002:    29 x 1015 Whr
29,000,000,000,000,000Whr
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ôEngineers Will Solve This Problemõ

Al Gore

Former next President of the United States

Author of òAn Inconvenient Truthó

November 10, 2007

with leading scientists, 

also from Universidade    

de Brasilia (UN ICPP)
A Generational Challenge to Repower 

America, July 17, 2008

SYNOPSYS (Rich Goldman) - modified

Source: Mercury News, òGoogle, Intel Going Green, 2007

Source: wecansolveit.org 2008

International Panel on Climate Change

é important role of programmers

subject of this talk
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ôEngineers Will Solve This Problemõ

Source: Mercury News, òGoogle, Intel Going Green, 2007

Source: wecansolveit.org 2008

and

presenting a roadmap  

to solving this problem

FPGAFPGA rDPArDPA

Software to Configware 

migration is the key

é and programmers

keep in 
mind
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Climate protection policy
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factor 10 ? 

50% -> 5% ?

or even less ?

Much more effect than any other 

climate protection effort ?

Side effect: saving       

the affordability of our 

computing infrastructure

FPGAFPGA

rDPArDPA

by software 
to configware 

migration
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CLB CLB

CLB CLB

CLB CLB

FPGAField -Programmable Gate A rray

�;�L�O�L�Q�[���R�O�G���Ä�L�V�O�D�Q�G���D�U�F�K�L�W�H�F�W�X�U�H�³

Xilinx

(1984 )

FPGAFPGA
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Note:

FPGAField -Programmable Gate A rray

this is Programming in Space é. FPGAFPGA

é. instead of Programming in time CPUCPU

Remark:

Programming in high level language FPGAFPGA
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switch box

RAM -based interconnect

configware code loaded        
before run time into 
òhidden RAM ó

FFpart of        
�³�K�L�G�G�H�Q���5�$�0�´

0 0

0

0

0 1
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hidden RAM
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hidden RAM

this switch box has 
150 transistors & 
150 flipflops FF


