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High-performance distributed memory systems - from supercomputers to data centers
Keynote at International Symposium on DIStributed Computing (DISC), Oct. 2020
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The Message Passing Interface ςCommunicating Processes
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The Message Passing Interface ςCommunicating cDAGs
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The Message Passing Interface ςDistributed/CutcDAGs
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One step back ςhow to conquer the complexity of cDAGs?
start

end

Depth: ╓ ╣

Parallel efficiency: ╔▬
╣

▬╣▬

Work: ╦ ╣
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Treewidth: usually small (2 for series parallel graphs)

The generating program has an O(1) description
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Side note: Analyzing cDAGsgenerated by programs ςhard but doable!
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for ( j = 1; j <= n; j = j*2 )

for ( k = j ; k <= n ; k = k++)

operation (x,y)

Affine loop model

ὯᶰὮȟὲὮɴ ρȟὲ

╝ ▪ ἴἷἯ▪ ▪

Automatic work-depth analysis for 
MPI (and other) programs!
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Process 0 Process 1 

Process 2

Process 3

Process 4

UIUC/NCSA Blue Waters in 2012 
Total TCO ~$500M

49,000 AMD Bulldozer CPUs ς0.5 EB storage

Where do these processes go?

Understand supercomputer network architecture!
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A BRIEFHISTORYOFNETWORKTOPOLOGIES

Mesh

Torus

Butterfly

Clos/Benes

Kautz

Dragonfly Slim Fly

Hypercube

Trees

Fat Trees
Flat Fly

Random

мфулΩǎ нлллΩǎ ~2005

copper cables, small radix switches fiber, high-radix switches

2007

2008

2008

2014

????
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