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- OTF2 to CTF converter
- MPI views in Trace Compass

Demo : Tracing a distributed program running on AMD GPUs
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CTF traces generation in ROCm : Context

- ROCm : a platform for GPU computing
- ROC-profiler and ROC-tracer allow to trace

several APIs (HIP, HSA) and performance

metrics

- Arnaud developed analyzes in Trace Compass
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CTF traces generation in ROCm : Context

Performance
counters enabled

— > ROC-profiler

> ROCm_trace.db ——» Eabeltrace 2 — ROCm CTF trace

ROCm API to be o mmmm e ' ] -
e — ROC-tracer

Events enabled —— LTTng —Il-*: LTTng Kernel tfrace »  Trace Compass
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CTF traces generation in ROCm : Context

ROC-profiler

—l-* ROCm_trace.db ROCm_trace.db —— Babeltrace 2 —» ROCMm CTF trace

........................................

ROC-tracer

- Overhead due to tracing - Overhead due to conversion to CTF

- Intermediate text format . . .
- Plugin written in Python

- Overhead due to conversion to .db
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CTF traces generation in ROCm : Solution

Performance N i CTF plugin using
counters enabled ROC-profiler barectf
» ROCm CTF trace |
ROCm API to be CTF plugin using s :
traced ROC-tracer barectf
Events enabled —» LTTng > LTTng Kernel trace - » Trace Compass
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CTF traces generation in ROCm : Solution

Issues :
- events representing intervals
- unordered events

- ROC-profiler and ROC-tracer are multithreaded tools

Initial solutions :
- 2 events per interval
- reordering at runtime based on beginning time of the event

- use of exclusive CTF streams and tracing structures
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CTF traces generation in ROCm : Results (2 events per interval)

Time in seconds Execution and conversion (to .db and JSON) times depending on which APIs were traced
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CTF traces generation in ROCm : Results (2 events per interval)

Trace size in MB Size of traces depending on which APIs were traced
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Traces 1,5x lighter in CTF format than in text format
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CTF traces generation in ROCm : Improvements

- One event in the form of an interval as in the initial text format
* Lighter traces
* Faster processing in TraceCompass

- Better ease of use on the user side
* Integration of the plugin into ROCm baseline version in progress

- Interface implementation
* Possibility to implement new plugins for other trace formats
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CTF traces generation in ROCm : Improvements

Interval format tracing durations:

Tracing time (s)

Text format
Text format + flush every 2s

CTF format
CTF format + flush every 2s
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500 +

250 +

Roughly the same ratios compared with 2 events per interval
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CTF traces generation in ROCm : Improvements

Interval format traces size :

Trace size (MB) Trace size depending on the APIs being traced
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B Text trace size M CTF trace size

Traces 2x lighter in CTF format (with intervals) than in text format
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CTF traces generation in ROCm : Improvements

Demo : using the plugin
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o
OTF2 support in Trace Compass : Background

OTF2 :
- Binary trace format
- CAPI
- MPI, OpenMP, Pthreads events
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o
OTF2 support in Trace Compass : Background

Supporting a new trace type in Trace Compass :
1) Parse the trace
2) Convert events into the Trace Compass internal event format

3) Read the events and provide analysis
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o
OTF2 support in Trace Compass : OTF2 to CTF converter

Parse and read the trace in Trace Compass:
- Convert it in CTF format with barectf

- Use the Trace Compass CTF parser
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o
OTF2 support in Trace Compass : OTF2 to CTF converter

* First major version of the converter has been implemented
e Convert every event defined in the OTF2 format

* No features associated to snapshots and markers (future work)
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OTF2 support in Trace Compass : MPI views in Trace Compass

= Flame Chart (incubator) x W B EA B e B~y Ly e He § = 8
Function 13:52:08.475575  13:52:08.47558B0  13:52:08.475585 13:52:08.475580  13:52:08.475595 13:52:08.475600 13:52:08.475605 13:52:08.475610

¥ converted_otfZ_15802_16
¥ @ machine Linux
¥ & node yoann-ASUST
¥ i MPIRank0
¥ @& Master thread

main

MPL_Init

L MPI Rank 1
¥ i Master thread

MPL_Init [ ] MPI_Irecv

Callstack analysis : Flame Chart view
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OTF2 support in Trace Compass : MPI views in Trace Compass

# MPI communicators state X  # Summary Timeline = s fEA B E B o4godE g He 8 =0
16:26:06.258450 16:26:06.258460 16:26:06.258470 16:26:06.258480 16:26:06.258490
T
¥ converted_otf2_26372_16
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Rank0 MPI_Barrier
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Rank 0
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Rank 3

Communicators analysis
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OTF2 support in Trace Compass : MPI views in Trace Compass

# summary Timeline x B ® & H~ § = B
type filter text Summary Timeline
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Summary timeline analysis
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Demo : Tracing a distributed program running on AMD GPUs
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Thank you for your attention!

Any gquestions?
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Annex : Links to the tools

CTF plugin : https://github.com/dorsal-lab/rocprofiler ctf plugin

rocprof interfaces :
- ROCProfiler : https://github.com/dorsal-lab/rocprofiler
- ROCTracer : https://github.com/dorsal-lab/roctracer

OTF2 to CTF converter : https://github.com/dorsal-lab/OTF2-to-CTF-converter
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https://github.com/dorsal-lab/rocprofiler_ctf_plugin
https://github.com/dorsal-lab/rocprofiler
https://github.com/dorsal-lab/roctracer
https://github.com/dorsal-lab/OTF2-to-CTF-converter

