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slides on LUMI in /project/project_465000644/Slides/AMD/

hands-on exercises: https://hackmd.io/@sfantao/H1QU6xRR3

hands-on source code: /project/project_465000644/Exercises/AMD/HPCTrainingExamples/

https://hackmd.io/@sfantao/H1QU6xRR3


3 |

[Public]



4 |

[Public]

• performance profiling tool for AMD Instinct(TM) GPUs

• supporting MI100 and MI200 GPUs

• MI300 support under development

• Radeon™ RDNA™ on the radar
• not part of the ROCm software stack yet 

• built on top of rocprof

• research project

• open source

• mostly Python™
• open to community contributions

• MIT license (permissive / copyleft)

online documentation: https://amdresearch.github.io/omniperf/

Github repository: https://github.com/AMDResearch/omniperf
• reporting problems: https://github.com/AMDResearch/omniperf/issues  

 

https://amdresearch.github.io/omniperf/
https://github.com/AMDResearch/omniperf
https://github.com/AMDResearch/omniperf/issues
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omniperf profiling
• uses rocprof
• relies on application replay

• collects raw performance counters
• stores in CSV
• in addition, runs a set of MI200 

microbenchmarks to acquire 
roofline data

omniperf Grafana™ Analyzer
• raw counters imported into MongoDB®
• visualization using the Grafana™ GUI

• compiles performance metrics
• provides visualization

omniperf standalone GUI Analyzer
• visualization without backend database

formatted text output (CLI)
• no visualization
• formatted console output
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MongoDB®
• open-source NoSQL database system
• stores data in JSON-like documents

• scalable for handling large datasets
• well-suited for web applications
• https://www.mongodb.com/ 

Grafana™

• open-source and visualization platform
• widely used in DevOps and IT operations 
• visualizes time-series data and metrics
• supports various data sources and plugins
• https://grafana.com/ 

https://www.mongodb.com/
https://grafana.com/
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# download a release from https://github.com/AMDResearch/omniperf/releases 
wget https://github.com/AMDResearch/omniperf/releases/download/v1.0.10/omniperf-v1.0.10.tar.gz
tar xfz omniperf-v1.0.10.tar.gz
cd omniperf-1.0.10

# or clone the Github repository and checkout the dev branch
git clone https://github.com/AMDResearch/omniperf.git 
cd omniperf 
git checkout dev 

# define top-level install path 
export INSTALL_DIR=${HOME}/opt/omniperf/ 

# install python deps 
python3 -m pip install -t ${INSTALL_DIR}/python-libs -r requirements.txt 

# configure Omniperf for shared install 
mkdir build 
cd build cmake -DCMAKE_INSTALL_PREFIX=${INSTALL_DIR} \ 
               -DPYTHON_DEPS=${INSTALL_DIR}/python-libs \
               -DMOD_INSTALL_PATH=${INSTALL_DIR}/modulefiles .. 

# install 
make install

prerequisites
• ROCm (>=5.2.0)
• CMake (>=3.19)

• Python™ (>=3.7)

OMNIPERF
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# set up Lmod 
sudo apt install lmod 
source /etc/profile.d/lmod.sh 

# add the omniperf module to Lmod
module use $INSTALL_DIR/modulefiles 
module avail 

# load the omniperf module 
module load omniperf 

# check if module loaded 
which omniperf 

# check if omniperf runs 
omniperf --version

export PATH=$INSTALL_DIR/bin:$PATH 
export PYTHONPATH=$INSTALL_DIR/python-libs

using Lmod

without Lmod

LMOD SETUP



9 |

[Public]

MONGODB® / GRAFANA™

# install MongoDB for your OS 
# https://www.mongodb.com/download-center/database-tools/releases/archive 
wget https://fastdl.mongodb.org/tools/db/mongodb-database-tools-ubuntu2204-x86_64-100.8.0.deb 
sudo apt install ./mongodb-database-tools-ubuntu2204-x86_64-100.8.0.deb 

# create local directories and bind them to Docker volumes 
sudo mkdir -p /usr/local/persist && cd /usr/local/persist/ 
sudo mkdir -p grafana-storage mongodb 
sudo docker volume create --driver local --opt type=none --opt device=/usr/local/persist/grafana-storage --opt o=bind grafana-storage 
sudo docker volume create --driver local --opt type=none --opt device=/usr/local/persist/mongodb --opt o=bind grafana-mongo-db 

# install Docker packages 
sudo install docker.io 
sudo install docker-compose 

# go to the omniperf repository cloned from Github 
# build and launch Docker containers for MongoDB and Grafana 
sudo docker-compose build 
sudo docker-compose up -d
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MONGODB® / GRAFANA™

# list Docker images
docker images

# list active Docker containers
docker ps
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MONGODB® / GRAFANA™

• open a browser
• go to, e.g., http://localhost:14000/
• username: admin
• password: admin
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MONGODB® / GRAFANA™

go to settings
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MONGODB® / GRAFANA™

chose Omniperf Data
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MONGODB® / GRAFANA™

configure connection settings
• URL: http://localhost:3333
• MongoDB® URL: 

mongodb://temp:temp123@<host-ip>:27018/

admin?authSource=admin

• Database Name: admin

get the <host-ip> from, e.g., ifconfig 
(should start with 10)

Save & Test
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MONGODB® / GRAFANA™

if all goes well
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MONGODB® / GRAFANA™

• go to Create (+) → Import

• click “Upload JSON file” 

• import the dashboard file from the omniperf 
repository /dashboards/Omniperf_v1.0.8_pub.json
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MONGODB® / GRAFANA™

• go to Create (+) → Import

• click “Upload JSON file” 

• import the dashboard file from the omniperf 
repository /dashboards/Omniperf_v1.0.8_pub.json
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MONGODB® / GRAFANA™

if all goes well

tabs of the imported dashboard
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SHIBUYA STREAM

• https://github.com/AMD-HPC/ShibuyaStream
• bandwidth benchmark

• GPU↔HBM
• CPU↔DDR
• GPU↔DDR
• CPU↔HBM

• BabelStream workloads (copy, add, triad, ...)

• one MI250X GCD
• ~1.3 TBPS

https://github.com/AMD-HPC/ShibuyaStream
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CORAL GEMM

• https://github.com/AMD-HPC/CoralGemm
• matrix multiplication benchmark
• all precisions including FP16 and BF16
• complete GEMM API, including batched and strided
• runs by default on all devices in the system

• one MI250X GCD
• ~32 TFLOPS in FP32

https://github.com/AMD-HPC/CoralGemm
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CORAL GEMM

• https://github.com/AMD-HPC/CoralGemm
• matrix multiplication benchmark
• all precisions including FP16 and BF16
• complete GEMM API, including batched and strided
• runs by default on all devices in the system

• one MI250X GCD
• ~134 TFLOPS in FP16

https://github.com/AMD-HPC/CoralGemm
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CORAL GEMM
omniperf profile –n coral_gemm_fp16 -- ./gemm ...

• profile the workload
• collect performance counters
• replay to collect many counters
• filtering options available 

one run

another run

another run

one set of 
counters

another set 
of counters

another set 
of counters
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CORAL GEMM
omniperf profile –n coral_gemm_fp16 -- ./gemm ...

at the end
• build the roofline model of the 

device
• run synthetic benchmarks to 

measure
• HBM bandwidth
• L2 bandwidth
• L1 bandwidth
• LDS bandwidth
• FLOPS
• MFMA FLOPS
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MONGODB® / GRAFANA™

omniperf database --import –H 10.7.80.15 -–username temp –-team coe –-workload workloads/coral_gemm_fp32/mi200
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SHIBUYA STREAM

• go to Grafana™
• select workload (shibuya add)
• select kernel (add_kernel)
• explore tabs
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SHIBUYA STREAM • time & date
• command
• OS version
• ROCm version
• hardware specs

• no. SEs
• no. CUs
• no. SIMDs/CU
• cache sizes
• etc.
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SHIBUYA STREAM
hardware utilization
• CUs
• threads/wave
• cache hit rates
• etc.
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SHIBUYA STREAM

• kernel time histogram
• Gaussian distribution
• 2.55 – 2.58 ms
• number of calls
• GFLOPS
• bandwidth
• total duration
• average duration
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SHIBUYA STREAM

• traffic across the memory system
• normalized per wave / cycle / sec / kernel
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ROOFLINE

FP64 peak

FP32 peak

HBML2L1LDS

arithmetic intensity (FLOPS/byte)

pe
rf

or
m

an
ce

 (G
FL

O
PS

)

toggle
on/off

• performance vs arithmetic 
intensity

• check if kernels are BW or 
FP limited
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SHIBUYA STREAM

• add in HBM
• c[i]=a[i]+b[i]

• 24 bytes/FLOP

• 0.04 FLOPS/byte
• HBM-bound
• 52 GFLOPS
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SHIBUYA STREAM

• multiply
• b[i]=alpha*a[i]

• 0.06 FLOPS/byte

• 85 GFLOPS

• add
• c[i]=a[i]+b[i]

• 0.04 FLOPS/byte

• 52 GFLOPS

• triad
• c[i]=alpha*a[i]+b[i]

• 0.08 FLOPS/byte

• 104 GFLOPS
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CORAL GEMM

• GEMM in FP32
• 132 FLOPS/byte
• ~32 TFLOPS

• compute-bound
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CORAL GEMM

• GEMM in FP16
• 695 FLOPS/byte
• ~134 TFLOPS

• compute-bound
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Pe
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Nbody-FP64

Add
Mul

Triad

FMA

FMA-60
FMA-20

FMA-30
FMA-1024

XSBench (OpenMC)
synthetic workload

proxy app

full app

Arithmetic Intensity (FLOP/Byte)
10k

cmD (HACC)

countD (HACC)

mini-HACC-f2 (HACC)

L+* (Kripke)

L* (Kripke)

Quicksilver

Pop. (Kripke)

rsqrtf-200

mini-HACC-256 (HACC)
SmemPAMassApply3D (Laghos)

HipKernel1D<MultTranspose> (Laghos)

Add (Laghos)

PAMassAssembleDiag3D (Laghos)

scatt. (Kripke) 
sweep (Kripke)

courtesy Noah Wolfe

Some workloads might have 
been optimized since the 
making of this chart.
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CORAL GEMM FP32
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CORAL GEMM FP32

• pipeline utilization
• memory latencies
• etc.
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CORAL GEMM FP32

• LDS bank conflicts
• LDS latency
• etc.
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CORAL GEMM FP32

• instruction cache
• scalar L1 data
• vector L1 data
• L2
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omniperf analyze –p workloads/coral_gemm_fp32/mi200/ --gui
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omniperf analyze –p workloads/coral_gemm_fp32/mi200/ --gui
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omniperf analyze –p workloads/coral_gemm_fp32/mi200/ --gui
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• filtering
• by kernel
• by dispatch
• by IP block

• roofline only
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# general usage help
omniperf –-help

# profiling usage help
omniperf profile –-help

# database interactions help
omniperf database -–help

# analysis help
omniperf analyze --help

https://amdresearch.github.io/omniperf/

https://amdresearch.github.io/omniperf/
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The information presented in this document is for informational purposes only and may contain technical inaccuracies, omissions, and typographical 
errors. The information contained herein is subject to change and may be rendered inaccurate for many reasons, including but not limited to product 
and roadmap changes, component and motherboard version changes, new model and/or product releases, product differences between differing 
manufacturers, software changes, BIOS flashes, firmware upgrades, or the like. Any computer system has risks of security vulnerabilities that cannot 
be completely prevented or mitigated.  AMD assumes no obligation to update or otherwise correct or revise this information. However, AMD reserves 
the right to revise this information and to make changes from time to time to the content hereof without obligation of AMD to notify any person of 
such revisions or changes.

THIS INFORMATION IS PROVIDED ‘AS IS.” AMD MAKES NO REPRESENTATIONS OR WARRANTIES WITH RESPECT TO THE CONTENTS HEREOF 
AND ASSUMES NO RESPONSIBILITY FOR ANY INACCURACIES, ERRORS, OR OMISSIONS THAT MAY APPEAR IN THIS INFORMATION. AMD 
SPECIFICALLY DISCLAIMS ANY IMPLIED WARRANTIES OF NON-INFRINGEMENT, MERCHANTABILITY, OR FITNESS FOR ANY PARTICULAR PURPOSE. IN NO 
EVENT WILL AMD BE LIABLE TO ANY PERSON FOR ANY RELIANCE, DIRECT, INDIRECT, SPECIAL, OR OTHER CONSEQUENTIAL DAMAGES ARISING 
FROM THE USE OF ANY INFORMATION CONTAINED HEREIN, EVEN IF AMD IS EXPRESSLY ADVISED OF THE POSSIBILITY OF SUCH DAMAGES.

Third-party content is licensed to you directly by the third party that owns the content and is not licensed to you by AMD.  ALL LINKED THIRD-PARTY 
CONTENT IS PROVIDED “AS IS” WITHOUT A WARRANTY OF ANY KIND.  USE OF SUCH THIRD-PARTY CONTENT IS DONE AT YOUR SOLE DISCRETION AND 
UNDER NO CIRCUMSTANCES WILL AMD BE LIABLE TO YOU FOR ANY THIRD-PARTY CONTENT.  YOU ASSUME ALL RISK AND ARE SOLELY RESPONSIBLE 
FOR ANY DAMAGES THAT MAY ARISE FROM YOUR USE OF THIRD-PARTY CONTENT.

© 2023 Advanced Micro Devices, Inc. All rights reserved. AMD, the AMD Arrow logo, AMD CDNA, AMD ROCm, AMD Instinct, and 
combinations thereof are trademarks of Advanced Micro Devices, Inc. in the United States and/or other jurisdictions. Other names are for 
informational purposes only and may be trademarks of their respective owners.
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Docker and the Docker logo are trademarks or registered trademarks of Docker, Inc.

Git and the Git logo are either registered trademarks or trademarks of Software Freedom Conservancy, Inc., corporate home of the Git Project, in the 
United States and/or other countries.

MongoDB is a registered trademark of MongoDB, Inc.

Python is a registered trademark of the PSF.




