The Compute : Communicate Ratio

Oregon State
University
Mike Bailey

mjb@cs.oregonstate.edu

This work i licensed under a Creative Commons
i i 4.0

License

oo o 8o 5T oo o-Eaa
TR T I T
0 this cass, with § processons, Compute ; Communicate = 212

=-o-E-a-a-a-o-a--a-i-a-a-a-n-a-a

1D Compute-to-Communicate Ratio 2

© Intracore computing

O Intercore communication

Compute : Communicate ratio =N : 2

where N is the number of compute cells per core

In the above drawing, Compute : Communicate is 4 : 2

Dregon

University
Computer Graphics
mb _Viay 31,2024

B v i ¥ crn, w4 rocenon, Compte - Cormaici +412
Computer Graphics
compute_sonmuncats atopox o tiay 312024
How do More Processors Interact with the 3

Compute-to-Communicate Ratio?

In this case, with 8 pr Compute : C i =2:2
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In this case, with 4 p C te : C i =4:2

Think if it as a Goldilocks and the Three Bears sort of thing. :-)

Too little Compute : Communicate and you are spending all your time
sharing data values across threads and doing too little computing

Too much Compute : Communicate and you are not spreading out your
problem among enough processors to get good parallelism.

It's difficult to find the “sweet spot” without running experiments
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Performance as a Function of Number of MPI Processors 4

Heat Transfer using Multiprocessors
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Performance as a Function of Number of Cores 5
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Performance as a Function of Number of Cores 6
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2D Heat Transfer Equation 7

ar_,or. or (kT =20+ Ty Tya =20, + T
PO =k ayz) AT‘"{;TC)[ o) + o) At
ATk NT AT ittt -
AL AT R
g ’ e Geio i totietiofie Cotioto oo tiotiot

SRR SRS S SO SO SR 3
Clellel] I‘I‘I’I‘I‘I‘I‘I‘I‘I‘I‘I (]
SRRSO SRS SO SO SR
oo ioteioof B e tiotioiodeio
SR SN SN S SO SR SR S
D B elietio e tieotio Bietiotiotiotiotietiol)

-

{1
! ey 31,202
3D Heat Transfer Equation 9
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2D Compute-to-Communicate Ratio

O Intracore computing
o Intercore communication

Compute : Communicate ratio=N2:4N=N:4
where N is the dimension of compute nodes per core

The 2D Comp : Ci i ratio is i referred to as
Area-to-Perimeter
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3D Compute-to-Communicate Ratio

Compute : Communicate ratio = N3:6N?=N:6

where N is the dimension of compute nodes per core

In 3D the Compute : Communicate ratio is sometimes referred to as
Volume-to-Surface
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