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Goals of this lecture 

Â Motivate you! 

Â What is parallel computing? 

ÁAnd why do we need it? 

Â What is high-performance computing? 

Á²ƘŀǘΩǎ ŀ {ǳǇŜǊŎƻƳǇǳǘŜǊ ŀƴŘ ǿƘȅ Řƻ ǿŜ ŎŀǊŜΚ 

Â Basic overview of 

ÁProgramming models 

Some examples 

ÁArchitectures 

Some case-studies 

Â Provide context for coming lectures 
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[Ŝǘ ǳǎ ŀǎǎǳƳŜ Χ 

Â Χ ȅƻǳ ǿŜǊŜ ǘƻ ōǳƛƭŘ ŀ ƳŀŎƘƛƴŜ ƭƛƪŜ ǘƘƛǎ Χ 

 

 

 

 

 

 

 

 

Â Χ ǿŜ ƪƴƻǿ Ƙƻǿ ŜŀŎƘ ǇŀǊǘ ǿƻǊƪǎ 

ÁThere are just many of them! 

ÁQuestion: How many calculations per second are needed to emulate a brain? 
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Source: wikipedia 
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Source: www.singularity.com Can we do this today? 
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Source: www.singularity.com Blue Waters, ~13 PF (2012) 

Tianhe-2, ~55 PF (2013) 

1 Exaflop! ~2022? 



Human Brain ς No Problem! 

Â Χ ƴƻǘ ǎƻ ŦŀǎǘΣ ǿŜ ƴŜŜŘ ǘƻ ǳƴŘŜǊǎǘŀƴŘ Ƙƻǿ ǘƻ ǇǊƻƎǊŀƳ ǘƘƻǎŜ 
ƳŀŎƘƛƴŜǎ Χ 
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Human Brain ς No Problem! 
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Scooped! 

Source: extremetech.com 



Under the Kei Computer 
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