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Trace OpenMP 
events

Trace the MPI calls

Choose the type of tracing:
● detail: detailed information of the tracing
● bursts: summarized information of the tracing
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Select the enabled hardware counters:
● PAPI_TOT_INS: total instructions
● PAPI_TOT_CYC: total cycles
● PAPI_L1_DCM: total L1 data cache 

misses
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We don't have something that portable for GPUs..
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Portability gap:
● Different applications for collecting performance metrics
● Different output formats to analyze
● Different hardware constructs
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Portability gap:
● Different applications for collecting performance metrics
● Different output formats to analyze
● Different hardware constructs

Indicator gap:
● No big red arrow with "your problem is here"
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Why BRAVAS?

Portability solutions:
● Single user interface for profiling various applications

○ Flat learning curve
● Single output format for analysis

○ Generalization of hardware constructs
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Why BRAVAS?

Portability solutions:
● Single user interface for profiling various applications

○ Flat learning curve
● Single output format for analysis

○ Generalization of hardware constructs

Indicator solution:
● Quickly identify performance problems
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Design Overview
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Setup Overview Runtimes per Setup
Memory Transfer Sizes 

per Setup GPU Factors

Kernel Time LDS Bank Conflicts Runtimes per Rank

Memory Transfer Sizes 
per Rank
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Ocean model: 
OpenMP vs OpenACC

on MN5 & LUMI
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bravas.py profile config.yaml

bravas.py analyze config.yaml
For both OpenMP and OpenACC, on both MN5 and LUMI

Version Machine Branch

OpenACC
MN5 master

LUMI master

OpenMP
MN5 loop-test-mn5

LUMI loop-test
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bravas.py profile config.yaml

bravas.py analyze config.yaml
For both OpenMP and OpenACC, on both MN5 and LUMI

MN5

OpenMP - Full OpenMP - CutSetup Overview
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BRAVAS Workflow
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profile/
20250513-170555/

0_N1_args1/

0_N1_args2

parsed/

raw/
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0_N1_args2

rank_0/

GPU-vendor profiling files

parsed/

raw/
rank_0/

kernel_data.csv
memory_data.csv
hwc.csv

…

…

All hidden from the user!
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0_N1_args1/
profile/

20250513-170555/

0_N1_args2

parsed/
raw/

kernel_data.csv
memory_data.csv
hwc.csv

aggregated/

kernel_overview.csv
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bravas.py analyze conf.yaml

create-config | profile | analyze
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0_N1_args1/
analyze/

setup specific figures

cross-setup GPU Factors figures
summarizing figures

gpu_factors/

20250513-170555/
profile/
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