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High-performance distributed memory systemsfrom supercomputers to data center:

Keynote at International Symposmm on DIStrlbuted Computing (DISC) Oct. 2020
B I i TR e

.‘{~ PISE 5 “M. -' :.“ o e AR . o J
Xy 8 e . ~ e - 5o

WWILEY

Distributed
Computing

Withiam Gropp

Torsten Hoefler

Ro,‘_e'q.f T@a_&ur

£ .47'7,7 tuskj
HAGIT ATTIYA
JENNIFER WELCH

Wiley Sersen om Puraliol and Dustridnutod Computing
Albert ¥ Zowogs, Sevwn Edtor




o oac o ETHzUirich

The Message Passing Interfag€ommunicating Processes
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The Message Passing Interfac€ommunicatingcDAGS

Process 0 Process 2 Process 4

Rrocess 1 Process 3
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The Message Passing Interfag®istributed/CutcDAGS

Process 0 Process 2 Process 4

Rrocess 1
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One step back how to conquer the complexity oEDAGS

start

Work: 5= 4|
Depth: 4|

J
Parallel efficiency #
q

Treewidth: usually small (2 for series parallel graphs)

The generating program has an O(1) description

end
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Side note: AnalyzingDAGgenerated by programsg hard but doable!
for (J =1, ] <=n; j=2 )

for (k =j; k <=n; k = k++)
operation (X,y)

while(ciz < g1) {

Affine | del
ine loop mode r = Azt by

t e while(ciz < ¢2) { e s
S RS L 2 A YT T H -
n—-i--'-- _i,__'__k<_n T =Ap 17+ bp_1;
. ’ ) while(ciz < gx) {
IR T = Apx + by;
29t 4 while (ci 17 < gky1) {... 3}
T4 P k=1 r = Ugx + vg; 3 _ _
A r=Uwaz+u-1;  Automatic work-depth analysis for
c.e o}
o ok o r=Ure 410} MPI (and other) programs!
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Process 0

Process 4

UIUC/NCSA Blue Waters in 2012
Total TCO ~$500M
49,000 AMD Bulldozer CPd9.5 EB storage .

Where do these processes go?

Understand supercomputer network architecture!
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A BRIEHISTOROFNETWORROPOLOGIES

copper cables, small radix switches

it

fiber, highradix switches

Butterfly Kautz
Mesh _
Clo¢Benes Dragontly Slim Fly
Mdy nQa H NN nﬂQéL .,.720,05 i 2008
Hypercube 2007
Fat Trees
Trees

2277

= = = = = == e - - - - - == - - - - —



