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Topology Matters

Test on 128 Way BGL
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Simulated Annealing Algorithm

F=_C(i,jH(i,j) = Cost Function
Start with some mapping MO of variables to BGL
nodes
Compute F(0) of mapping
Swap/move variables on nodes (keeping
compute load balance) to get mapping M1
Compute F(1)
Replace MO0 by M1 with

Prob = exp{[F(0)-F(1)]/T}
Repeat while slowly decreasing T from initial
large value in small steps until converged
Final Map should be better than initial map ??



How would this work?

* Procedure for Run Time System

—Code maps MPI tasks to random BG/L
nodes

—Run code for few minutes to
understand communication traffic

—Run SA Algorithm to find optimum map

—Remap MPI Tasks using optimum map

(ie. redefine MPI_COMM_WORLD)



F in units of 24 MB-hops
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UMT2K Communication Imbalance

UMT2000 Communication an 288 MPI Tasks
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F in units of 19355 MB-hops

UMT2000 mapping from 288 nodes o 4x4x4 BGL
Simulated Annealing
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F(i) in MB-hops

UMT2000 maps from 288 nodes to 4x4x4 BGL
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data communicated (Bytes)

UMT2K communication on 512 nodes

|
Be+07 - \“ rl‘ J|| ]| ‘ | “ ‘
I il |Ii H | i" 1| '|‘| || |:| | "J\‘l | I '| I“'n |“ ! |||| |
4e+07 }(”i':ljff"f‘ | I'.]| 'J |n|||r: IHan'”l H'( | I.I.J Lf:l :Ill‘l I1||iI'EI #FE i',)|l:|"F|‘| ’:[ llll |P'”: :: ,HI' J|| ’? |
i \ |l:'l,”i| 1 ‘I“ ' “" ’| ‘ '\ '“W | [i:
2e+07 - ' | |

MP|task ID



Log(Run Time), Log{Comm Time)

UMT2K Timings on BGL (Oct 12, 2003)
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What needs doing?

Find a good cost function F which
accounts for multiple paths, packets,
buffer sizes. Perhaps need to use direct
timing of MPI functions.

Find a good Simulated Annealing protocol

Provide functionality to remap MPI task ID
on BG/L

Test on Applications



