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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, KFD) and
performance metrics

- Arnaud developed analyzes in Trace

Compass
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CTF traces generation in ROCm : Context

Performance

counters enabled | 7|  ROC-profiler

| » ROCm_tracedb ——»  Babelrace2 —» ROCM CTF trace

ROCm API to be . ! L -
T — ROC-tracer

Events enabled ——» LTTng — LTTng Kernel frace . »  Trace Compass
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CTF traces generation in ROCm : Context

ROC-profiler

;;;;;;;;;;;;;;;;;;;;;

;;;;;;;;;;;;;;;;;;;;;

ROC-tracer

- Overhead due to tracing - Qverhead 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 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

Solutions :
- 2 events for each interval
- reordering at runtime
- use of exclusive CTF streams and tracing
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CTF traces generation in ROCm : Results

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

Trace size in MB Size of traces depending on which APIs were traced
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OTF2 support in Trace Compass . Background

OTF2 :
- Binary trace format
- C API
- MPI, OpenMP, Pthreads events
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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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OTF2 support in Trace Compass : OTF2 to CTF converter

Parse and read the trace in Trace Compass:
- Convert it in CTF format
- Use the Trace Compass CTF parser

Tools for writing CTF traces :

- babeltrace 2 : write source plugin
- barectf : directly write the events in CTF streams
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OTF2 support in Trace Compass : OTF2 to CTF converter

Pros and cons of the tools for the converter:

Babeltrace 2

Pros : cons :
- Modularity - Monothread
- Popular : wider use and - Intermediate conversion

maintenance for the converter

POLYTECHNIQUE MONTREAL - Yoann Heitz 13




OTF2 support in Trace Compass : OTF2 to CTF converter

Pros and cons of the tools for the converter:

barectf

Pros : Ccons :

- Possibility for multithreading - No modularity

- Write directly to CTF
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OTF2 support in Trace Compass : OTF2 to CTF converter

Babeltrace 2 / barectf conversion speed fora 1,1 GB

trace :
Tool Conversion time
Babeltrace 2 C plugin 40s
barectf : monothread 10s
barectf : multithread (5 threads) 2.5s
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OTF2 support in Trace Compass . MPI views in Trace Compass

Prototypes : views for MPI programs instrumented
with Score-p

ﬁb g3 '<_,‘:~E! Fo - 4 I & g o 3

07:55:19.331080 07:55:19.331085 07:55:19.331090

Function + Depth Enkry tir

¥ converted_otf2_20048 1618838170
¥ i@ MPIRank 0
¥ & Master thread

= main

¥ & MPIRank 1
¥ & Master thread
= main
= MPI_Recv
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Master thread 07:55:17.0:

Master thread 07:55:17.01
Master thread 07:55:19.3:

main

MPI_Recv

Callstack analysis : Flame Chart view

MPI_Send

16

MPI_Recv




OTF2 support in Trace Compass . MPI views in Trace Compass

05:28:12.392040 05:28:12.392045 05:28:12.392050 05:28:12.392055 05:28:12.392060 05:28:12.392065 05:28:12.392070 05:28:12.392075

Ti

r converted_otf2_30259_
¥ Communicator 1
Rank 0 MFI_Barrier
Rank 1 MPI_Barrier
Rank 2 MPI_Barrier
Rank 3 MPI_Barrier
Rank 4 MPI_Barrier
Rank 5
Rank & MPI_Barrie
Rank 7 MPI_Barrier
» Communicator 2 MPI_Allreduce
¥ Communicator 4 MPI_Allreduce
Rank 0 MPI_Allreduce
Rank 1 MPI_Allreduce
Rank 2 MPI_Allreduce
Rank 3 MPI_Allreduce

=

Prototype : MPI routines for each rank into a communicator

Work in progress : Manage overlapping collective
communications in the same communicator
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OTF2 support in Trace Compass . MPI views in Trace Compass

04:26:47.220 04:26:47.240 04:26:47.260 04:26:47.280 04:26:47.300 04:26:47.320 04:26:47.340 04:26:47.360 04:26:47.380 04:26:47.400 04:26:47.420

¥ converted_otf2_27483_162
¥ Qutput Flow
; :

=R R Y R

ut Flow

E |
=
L=

FE T FTI CR T RNC -

The opacity scales opposed to the flow

Prototype : Input/output flow of data for each OTF2 location

Work in progress : group locations by communicators and display
more information about the flow and the state of the
locations
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Thank you for your
attention!

Any questions?
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Annex :

Babeltrace 2 vs barectf benchmark :

1,1 GB OTF2 trace containing « EnterRegion » events equally distributed in 10 local
events files (1e8 events)

 Babeltrace in production mode : time is doubled in average in developer mode

e « OTF2 » prototype plugin with source component based on « dust » example plugin :

https://babeltrace.org/docs/v2.0/libbabeltrace2/examples.html

Tests were executed 5 times on 2 different machines :

- Machine 1 : 96 CPUs, max 2800MHz, 512G RAM, SSD

- Machine 2 : 8 CPUs, max 3900MHz, 32GB RAM , HDD

Tool Mean conversion time : Machine 1 Mean conversion time : Machine 2
Babeltrace 2 C plugin 40s 30s
barectf : monothread 10s 7,8s
barectf : multithread (5 threads) 2.5s 2S

POLYTECHNIQUE MONTREAL - Yoann Heitz 20



https://babeltrace.org/docs/v2.0/libbabeltrace2/examples.html
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