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Classification(s) (used in the following ...)

• Flynn (1972) 

• SISD, SIMD, MISD, MIMD

• MIMD

• distributed memory, shared memory, distributed shared memory

• Memory access 

• UMA, NUMA, NORMA

• Interconnection networks

• bus, crossbar, mesh, hypercube, fat-tree, ... 
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Moore’s Law

• Moore's original statement can be found in his publication "Cramming more 
components onto integrated circuits", Electronics Magazine 19 April 1965:

• “The complexity for minimum component costs has increased at a rate of 
roughly a factor of two per year ... Certainly over the short term this rate can 
be expected to continue, if not to increase. Over the longer term, the rate of 
increase is a bit more uncertain, although there is no reason to believe it will 
not remain nearly constant for at least 10 years. That means by 1975, the 
number of components per integrated circuit for minimum cost will be 65,000. 
I believe that such a large circuit can be built on a single wafer.”
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Moore - Intel
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Moore’s law (revisited)

• The original one: 

• number of active components/transistors doubles each year and a half

• limits: 

• usage ? processor model  ? 

• big chip areas for small performance improvements !

• and therefore

• law moved to cores per chip  !!!
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Top500

• rating publiches every 6 months (june and november) 

• at the same time of Supercomputing conference

• precise benchmark suite 

• measures (raw) computing power 

• but also the trend (archive from 1993)
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Evolution: architectures 

• 1993

• 2000

• 2006
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Evolution: architectures 
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Evolution: processor architecture (top500)

• 1993

• 2000

• 2006
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Evolution: processor architecture (top500)
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Evolution: interconnection family (top500)

• 1993

• 2000

• 2006
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Evolution: interconnection family (top500)
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Evolution: operating system (top500)

• 1993

• 2000

• 2006
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Evolution: operating system (top500)
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Evolution: operating system (top500)
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Evolution: number of processors (top500)

• 1993

• 2000

• 2006
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Evolution: country (top500)

• 1993  

• 2000

• 2006
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Evolution: country (top500)
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Evolution: applications
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current Top500
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IBM Roadrunner
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IBM Roadrunner
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IBM Roadrunner
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What’s up in Italy ? 
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“Desk processor”

• http://www.intel.com/pressroom/kits/quickrefyr.htm
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Currently (2)
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Currently (2)
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Then ? 

• Proof of concept per 80-core !!!
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80 core Intel proof of concept

• 4Ghz chip with mesh (logical and 
physical) 10x8 core FP, 1,28 TFlops

• Tile: 

• router: addesses each core on 
chip, implements the mesh

• VLIW  processor (96 bit x 
instruction, up to 8 ops per 
cycle), in-order-execution, 32 
registers (6Read/4Write), 2K 
Data, 3K Instruction cache, 2 
FPU (9 stages, 2FLOPs/cycle 
sustained), 

• Cicli: FPU:9, Ld/St:2, Snd/
Rcv:2, Jmp/Br:1
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Intel trends
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Intel trends (2)
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Logistics: Earth Simulator (top500 1st 2 years ago)
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Green computing 
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Data centers
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Marketing ... 
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Apache
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Cloud computing

Metacomputing

Grid Computing

Cloud computing
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