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Challenge

Node allocations more favourable than others.

Workers faster than others.
Load imbalance due to Task-Parallelism.
Result: Huge spread in run-time across workers.

Problem: Final run-time is the run-time of slowest worker.
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Re-arrange
serial serial particles serial serial
Worker 1 Worker 2 Worker 1 Worker 2

Q@ T!,mm(p) = constant, T}
Q@ Tl,mp(p) =a' x p' + b', where p: #particles, i: worker id.
Q Perfect LB T . + Tl =t TS"ynC — min.

seria comp

erial(p) = constant.

@ A worker exhibits the same behavior for long periods.

© Tl s Tomps@'s b’ can be calculated.
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Evaluation

LHC test-case.
2 MPPB, 2 bunches, 10K turns.
2 Workers, 4 threads each.

°
°
@ With Task-Parallelism, no approximation.
°
°

Run in the Haswell platform, not in the cluster.
Legend: Blue with LB,
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First attempt

LHC_2w_4Mp_10Kt_approx0
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What went wrong?

> profile() profile()
Reclaimed time
sync()
sync() s track() track()
reduce() reduce()
[ serial ] profile()
serial profile()
sync() scale_profile()
sync()
send_receive() send_receive() Approximation 2 serial scale_profile()
track() track() [ serial ]
( sync() ) sync()
send_receive() send_receive()
Repeat — 1
R it
Worker 0 Worker 1 epea Worker 0 Worker 1

@ LHC test-case with Task-Parallelism.

@ Approximation 2 to avoid to sync() before reduce().
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And finally..

LHC_2w_4Mp_10Kt_approx2
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Latest BLonD Development
°

New Blondmath functions

@ Added bm.where() , similar to np.where() (link to PR).

e Added bm.rfft(), bm.irfft() , bm.rfftfreq() (link to
PR).

@ Readme with instructions on how to enable the FFTW ffts
(link).
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https://github.com/blond-admin/BLonD/pull/146
https://github.com/blond-admin/BLonD/pull/147
https://github.com/blond-admin/BLonD/pull/147
https://github.com/kiliakis/BLonD-1/tree/add_fftw

Questions
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