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ÅCapacity or capability?

ÅCapability architecture

ïAccelerators

ÅProject tools and management

Outline:



ÅStrong scaling

ïSame problem size in shorter time

ÅWeak scaling

ïLarger problem size in same time

ÅCapacity computing

ïCycle-scavenging

ïGRID systems

ÅCapability computing

ïLarger problems, more expensive systems
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ÅOne PowerPC 
Processor Element 
(PPE)

Å8 Synergistic 
Processor Elements 
(SPE)

Å204.8 (102.4) GFlops 
SP (DP) 

Å~ 90W

Cell



Å30 multiprocessors consisting of a total of 240 
cores

ÅCompute Unified Device Architecture (CUDA)

Å~ 150W

GPU



ÅField Programmable Gate Array

ÅCircuit design can be loaded

ÅAdapt architecture to program

ÅRequire hardware design skills (?)

ÅStill following Moore's Law

Å~ 25W

FPGA



ÅQPACE

ïFPGA for network

ïCell for computation

ï25% of peak

Success stories in Lattice QCD

ÅBoston University (one of many)

ïData layouts, local storage

ï80 GFlops sustained (compared to 5GFlops for CPU)

ï$450 per board
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ÅUnderstand the system 

ïHeterogeneity

ïMemory (at all levels)

ïNetwork

ÅUse all the available tools

ïEase of development

ïEase of management

Beginning the Project



ÅLanguage

ïProgramming (PGAS languages, hybrid programming)

ï!ŎŎŜƭŜǊŀǘƻǊ ό/¦5!ΣwŀǇƛŘaƛƴŘΣhǇŜƴ/[ΣΧύ

ÅAlgorithm

ïSoftware technology doubles speed every 6 years

ÅLibraries

ï.[!{Σ [!t!/YΣ CC¢²Χ

Creating the Project



ÅVersion control

ïCVS, SVN

ÅDebugging

ïAlinea DDT, TotalView

ÅCompiling

ïtDLΣ tŀǘƘǎŎŀƭŜΣ D//Σ LƴǘŜƭΣ L.aΣΧ

ÅProfiling

ïDǇǊƻŦΣ ±ǘǳƴŜΣ LƴǘŜƭ ¢ǊŀŎŜ !ƴŀƭȅȊŜǊΣΧ

ÅDocumentation

Controlling the project



ÅGNU/Linux

ÅScripting

ïtŜǊƭΣ tȅǘƘƻƴΣ w¦.¸ΣΧ

ÅJob submission and queue management

ÅFault  tolerance and checkpointing

ÅVisualization

ïParallel I/O

ïtŀǊŀǾƛŜǿΣ hǇŜƴ5·Σ !±{ΣΧ

Implementing the Project
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ÅTechnology is advancing and changing

ÅWith access to facilities, cutting-edge research 
is achievable anywhere

ÅMust attempt to understand architecture

ÅMust attempt to use available tools

ÅMust exhibit capacityto exploit capability

Conclusions



The End


