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The High Level Conference on Nanotechnologies, Braga, 
Portugal, 20 November 2007
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Customized 
memories

Customized 
interconnects

Customized
F(a,b,c,d)
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Multicore

ManycoreReconfigurable
Fabrics
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Configurable logic

Configurable memory 
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Based on source: Bezdek, J.C, 
Fuzzy models - what are they, 
and why, IEEE Trans. on Fuzzy 
Systems, 1993.

Reconfigurable Computing
has already achieved this

point!

Many companies: 
Cray, SGI, SRC, 

ARC, PACT,
PicoChip, Tilera, etc.
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http://www.hotchips.org/archives/hc16/3_Tue/8_HC16_ Sess8_Pres1_bw.pdf
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Showstopper : Programming is excruciatingly 
painful… How to make devices like FPGAs

easily programmable is a hard research 
problem, still.
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Advances 

in Tools

Advances 
in 

Compilers

Advances in 
Programming 

Languages

Advances in 
Computer 

Architecture

Success of 
Multicore

The Looming Software Crisis

due to the MULTICORE 

Menace

Saman

Amarasinghe, MIT
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Unreliable 
computing 
machines, 
crummy 
components

Fault-tolerance

Nanotechnology

Tolerate 
imperfection

Defect-tolerance
Self-diagnosis 

Reliable 
computing 
machines

Integrated Circuit

Assume no 
imperfection

Unreliable computing 
machines

Vacuum-tubes, relays

John von-Neumann, 
Claude Shannon
Redundancy to deal 
with failures

Deal with 
imperfection
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Based on Robinett et al., 

“Computing with
a Trillio
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Crummy Components,”

COMMUNICATIONS OF 

ACM, Sept. 2
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From Hennessy and Patterson, Computer Architecture: 
A Quantitative Approach, 4th edition, 2006
Based on a slide by Saman Amarasinghe, MIT
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All major manufacturers 
moving to multicore 

architectures
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Nanotechnology may
impose a step to 
Reconfigurable

Computing!

Understandable
first step
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Nanoarray proposed by
Andre DeHon, 2002
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