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The ecosystem of BSC performance tools




Tracing and profiling tools
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Tracing and profiling tools
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TALP + Extrae + Paraver in action




Metrics for Propagate slice 0009

Metrics T * We check the metrics obtained
with TALP for the relevant region

- Parallel efficiency

-- MPI Parallel efficiency Q.25
--- MPI Communication efficiency _
--- MPI Load balance 0.32
---- MPI In-node load balance 0.38
---- MPI Inter-node load balance _

-- OpenMP Parallel efficiency 0.36
--- OpenMP Scheduling efficiency
--- OpenMP Load balance

--- OpenMP Serialization efficiency 0.36
- Computation Scalability
-- Instructions scaling

-- IPC scaling

-- Frequency scaling

Useful IPC 1.43
Frequency [GHz] 2.91
Elapsed time [s] 226.79



Macro-Structure POP

 Partial-tracing set to trace fourth iteration of time-step region: Propagate

[l Balancing load
[l Init fieldsoclver grids

] Bead parameters
Init grids
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[0 getFieldsFromFaGrid
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[l calculate face derivatives

[ Project endTimesStep

[0 iencsphere-updatelonosphereCommunicator



Propagate
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Propagate
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POP metrics Propagate-fields 0009

Metrics Propagate Fields * Metrics for the Propagate-fields

Global Effiency

- Parallel efficiency

* Main issues:

- MPI Parallel efficiency .27

-- MPI Communication efficiency _ ° MPI Load imbalance
-~ NPT Load balance 0:32 * OpenMP serialization
--- MPI In-node load balance 0.41

--- MPI Inter-node load balance

- OpenMP Parallel efficiency 0.36

- OpenMP Scheduling efficiency

- OpenMP Load balance

- OpenMP Serialization efficiency 0.36
- Computation Scalability
-- Instructions scaling

-- IPC scaling

-- Freguency scaling

Useful IPC 2.84
Frequency [GHz] 2.93
Elapsed time [s] 56.27 H et



Propagate-fields
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Propagate-fields Fm

* Some processes
more instructions
than others

* MPI LB

* Region not
parallelized with
OpenMP

* OpenMP
serialization
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Propagate-fields
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Propagate-fields

Uzeful Duration @ wlasiator.juntar.propagte_fields. iterative_part?.prv.gs

46,391.

MPI call @ wlasiator. juntcar.propagte_fields.iterative part2.prv.ge

. Cutside MPI
B ¥I_1send

B ¥PI_Irecw

[ MPI_Waitall
[ ¥PI_Allreduce

[ calculate face derivatives
[l Eropagate magnetic field
. cCalculate Hall term

[ F5 subcycle stuff
[ calculate upwinded electric field
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Propagate-fields

Useful Duration.cl @ wlasiator. juntar.propagte_fields.iterative partl.prv.gs

0.13 23,1;5.64 46,391.14

] cutside MPI
[l ¥FI_Isend
B ¥FI_Irecw
O ¥PI_Waitall
B ¥FI_Allreduce
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Propagate-fields m

i wlasiator. juntar.propagee_fields. iterative_part?. pre.ge

vlasiator. juntar.propagee_fields. iterative partl.prv.gz
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* Issues in 2 parallel regions:
* Green/purple: MPI LB, not parallelized OpenMP

* Blue/red: MPl and OpenMP LB .
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