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What we want to know
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What we measure
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The minimum idea
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The minimum idea

Processing time Wait time

Processing time Wait time

Processing time

Processing time

Estimated wait time

Estimated processing time

>
7 Daniel Lorenz et al., Petascale Workshop, August 4, 2014 [ 4 []L|CH RWTHAACHEN
J FJORSCHUNGSZENTRUM UNIVERSITY



German Research School
for Simulation Sciences

Considered parameters

* We consider
* MPI function
- Message size
* Receiver rank

» Other possible parameters
* Sender rank
- Data type

 Tradeoff between
* Number of samples for a meaningful minimum and amount data
- Parameters considered

* Need to find the relevant parameters.
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Algorithm

For every combination of
« MPI function
- Message size class
* Process
record the
* Minimum execution time

For every combination of MPI call path and message size class record the

 Number of visits
* Total execution time

At the end of the profiling run, subtract the minimum from the execution
time for every visit to calculate the wait time.
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Per-call overhead increase compared to
profiling overhead w/o wait state analysis (%)
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Accuracy MPIl_Recv
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Accuracy MPIl_Waitall
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Non-blocking communication
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Scalasca detects no wait state

processes

time

16 Daniel Lorenz et al., Petascale Workshop, August 4, 2014 [ 4 ULICH RWTHAACHEN
J !)RSCHUNGSZENTRUM UNIVERSITY



German Research School
for Simulation Sciences

Minimum approach does calculate wait states
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But is this wrong for performance analysis?

processes

>
\/ time

Latency =
Possible overlap time
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Detailed example from SP

Timeline @
74140 741455 741505 741556 74160 s 741655 741705
Mast. ad6 _solve_ - | | 2_S0lve_ :h:z | z_solv_ —

Mast..d:13 [lE 2 50lve_ T 2. 80lve_ ans2
Mast..d:20 [ 2 Solve_ Ihsz_ 2 S0lve_ Ihsz_ 2 S0lve_
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Wait time according to Scalasca

Timeline @
74140 741455 74150 741558 741605 74165 74170
Mast..ad6 _solve_ " =' 2 50lve_ v-:h:z '!!!!! .z_solv_ el |

Mast..d:13 l SO it misole  yinsl

Mast..d20 (k8  Sove_ (lhsz_ I . Sole_ hsz_
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Wait time according to minimum method

Timeline @
74140 741455 74150 741556 7.41,60 S 74165 7.41,70 S
Mast..ad6 _solve_ gins2 | z_solve :h:7 solve i
Mast..d13 [IES  solve_ ginsl misole_ iz

Mast..d20 [iEr  SOlve_ - : SOV hsz_
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Jitter may cause a little higher wait time

Processing time Wait time

Processing time

Processing time

Processing time

Estimated processing time Estimated wait time

>

22 Daniel Lorenz et al., Petascale Workshop, August 4, 2014 ' 4 []L|CH RWTHAACHEN
J !)RSCHUNGSZENTRUM UNIVERS'TY



German Research School
for Simulation Sciences

Accuracy MPIl_Waitall
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Static imbalance
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Static imbalance

« Calculating global minima could resolve process local static imbalances
* Reduction operation after measurement
* No dilation at measurement time

» Loose sender/receiver parameterization of minima
* For collective operations, global minima were better
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Accuracy for Wait at NxN
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Conclusion (1)

* Minimum method works for the estimation of blocking and non-blocking
communication
* For blocking communication results similar to Scalasca
* For non-blocking communication, in Waitall wait time do not match
the Scalasca analysis.

* Low runtime overhead
* No trace recording or piggybacking

» May not produce 100% accurate numbers, but
- Sufficient accuracy to locate performance problems
* Point to places where we might want to investigate further with trace
analysis
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Conclusion (2)

* Detection of good minimum crucial
- Static imbalance
 Tradeoff between number of parameters and number of samples

« Jitter may lead to minor increase of measured wait state

 For non-blocking communication
» Count possible overlap time
» Might be larger than pure Late Sender time
* Isn’t this even more accurate to estimate the optimization potential?
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