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Foreword
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This presentation is about :

• INFRASTRUCTURE & TOOLS for  SYSTEM-LEVEL and/or APPLICATION-LEVEL BENCHMARKS

This presentation is not about :

• Benchmarking methodology, identifying relevant metrics & figures of merit, ...

• Micro-benchmarking, profiling, ...

• ...



Expectations for a Benchmarking Infrastructure ?

23/02/2026 3

❑ Orchestrate the test campaign 

➢ select tests to run, expand parametric/combination cases, handle dependencies between tests, build the execution plan...

❑ Provision the application & tools

➢ ensure the right version of the apps & their dependencies can be run on the computing nodes of the target machine

❑ Execute test campaign

➢ launch test jobs on computing nodes, handle reservations with Slurm/OAR/...

❑ Produce test results 

➢ collect relevant metrics from test jobs, possibly after some postprocessing

❑ Gather test results in a central store

❑ Render benchmark reports 

➢ generate various plots for in-depth analysis of one benchmark or comparison between benchmarks



Our current solution : G5k-Testing

23/02/2026 4

https://gitlab.inria.fr/numpex-pc5/wp2-co-design/g5k-testing 

➢ Started in June 2025 as a proof-of-concept in the context of Proxy-GEOS-HC

o CI pipeline was able to check the build process in multiple configurations (Kokkos / Raja, CUDA / HIP, …)  but was missing the 
ability to actually test the resulting executables, since shared Gitlab runners @ Inria have no GPU

o Idea to install project-specific runners on Grid'5000, based on some Inria tutorial.

➢ Main use case considered: periodic (daily ? weekly ?) test of the Proxy-GEOS-HC executables on multiple HW 
configurations to track possible regressions & to monitor performance trends

➢ Designed for simplicity and opportunistic reuse

o Then extended incrementally for more and more use-cases
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Overview of design choices for G5k-Testing
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❑ Orchestrate the test campaign  1 test job = 1 Gitlab CI job (YAML)

❑ Provision the applications & tools Bash scripts to abstract the provisioning method (Guix, Spack, …)

         Creation of a Singularity Image including app & dependencies

❑ Execute test campaign Gitlab runner on G5K front-end and scheduling with OAR

❑ Produce test results    Bash scripts called from Gitlab CI  (application specific)

❑ Gather test results in a central store  JSON files in Git repo

❑ Render benchmark reports Streamlit web app (Python)



Tests results & Central store
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All test results stored hierarchically in "G5K-Testing" Git repo :
Each JSON file capture results from one test job, 
corresponding to one test configuration :

Each test job execution = 1 new Git commit !

Definition of a "test configuration" is application specific :



Rendering
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https://exa-di-g5k-dashboard-
9fngnkdf3aenincc993rfy.streamlit.app/ 

➢ Using Streamlit, an open-source web app framework
➢ Hosted on Streamlit Community Cloud
➢ 257 loc (Python)
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Test Specification & Orchestration
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Main design choice : each test job is one Gitlab CI Job

Foundation : ~350 lines of Gitlab CI YAML code defining 

• The "base class" for a generic test job, implementing the complete workflow, up to the storage of test results

• Some "helper classes" for expressing trigger conditions, provisioning methods, and HW requirements

User can specify the test jobs for a given benchmark by multiple inheritance mechanism

• Mainly declarative : no code to write, only configuration variables to be set

• Only the metrics collection has to be implemented in a bash script

• Nothing available for parametric expansion : copy/paste is your friend



Test Specification: example (Proxy-geos-HC)
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(1) base including all specific definitions for one application :

(2) many different test configurations :



Bonus Feature : extension of Application CI Pipeline
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In their daily work developpers are interested in a solution to quickly test a change on multiple HW platforms. This 
can be achieved very easily by "remote triggering" of G5k-Testing test jobs from the usual application CI pipeline.

For instance in Proxy-GEOS-HC, the Merge Request Pipeline offers 4 different tests for NVIDIA and AMD GPUs : they 
are just launching G5K-Testing jobs and wait for completion.



Needs for the Future
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Benchmarking is becoming a major topic in all WGs.

We want more complex benchmarks: 

• Weak-scaling, strong-scaling, ...

• Accuracy as a function of AMR min & max levels, time-to-solution for a given accuracy, …

We want benchmarks on more machines & bigger machines: 

• Jean Zay, Adastra

• Alice Recoque



Main limitations of "G5k-Testing"
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❑ Assumes a Gitlab runner on the HPC front-end (ok for Jean Zay, but for others ?)

❑ Assumes Singularity on the HPC front-end & computing nodes (ok for Jean Zay, but for others ?)

❑ Only 3 provisioning methods supported ; each new method is about 1-2 weeks of dev

❑ Only supports OAR today ; adding support of Slurm is easy though (1-2 weeks of dev)

❑ No support for parametric expansion of test cases (would require a generator ? no easy solution)

❑ Rendering capabilities quite basic ; significant dev efforts expected for new benchmarks

❑ Some refactoring needed

o define core services and call them from YAML instead of embedding long bash sequences in YAML 
(debugging nightmare)

o add support for "hooks" at various stages of the workflow to improve flexibility



Any alternative or helper ?
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❑ ReFrame-HPC           (Inbetween alternative and helper)

❑ Feel++ benchmark     (Alternative)

❑ IOPS                       (Helper) 

❑ Benchopt                    (?)

https://github.com/reframe-hpc/reframe
https://github.com/reframe-hpc/reframe
https://github.com/reframe-hpc/reframe
https://github.com/reframe-hpc/reframe
https://github.com/feelpp/benchmarking
https://github.com/feelpp/benchmarking
https://gitlab.inria.fr/lgouveia/iops/
https://gitlab.inria.fr/lgouveia/iops/
https://benchopt.github.io/stable/
https://benchopt.github.io/stable/


ReFrame-HPC
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• Python framework by CSCS (Swiss National Supercomputing Center)

• Supports definition of Benchmarks as Python code

• Supports provisioning of applications by many different methods 
(but not Guix)

• Supports execution with many different schedulers, including 
OAR & Slurm

• Supports orchestration depending on the capabilities of the target 
machine

• Supports test parametrization programmatically

• Supports storage in local file system or SQlite database

• Trivial support for rendering - mostly text outputs !



Example of Reframe Test job
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Feel++ Benchmarking Project
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• Developped by CEMOSIS

• Declarative approach: everything in JSON files

• Internally calling ReFrame

• Adding a powerful report generator

• Coupled with Antora to generate a benchmark 
visualisation website

• Coupled with Girder for data storage

• Runs on Discoverer, Karolina, Lumi, MeluXina

• Slightly monolithic

• Steep learning curve, support needed

https://girder.math.unistra.fr/


Example of Feel++ Benchmark reports
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IOPS
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• Developped by Luan Teylo (Inria Bordeaux/ Exa-DoST)

• Originally designed for I/O performance studies 

• Evolved into a generic framework for parametric benchmarks

• Declarative approach in YAML
+ Python code snippets

• Bonus feature: explore the parameter 
space to optimize a metric



IOPS Example
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Direction of Work:
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From "G5k-Testing" to "BENDI" (BENchmark for exa-DI)

❑ Refactoring 

❑ Integration of IOPS 

❑ Pilot with GT3 (AMR) Benchmarks 

❑ Add support for Jean-Zay

❑ Enable caching mechanism for long experiments



Work in progress
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CI Job:

IOPS spec:



Work in Progress (2/2)
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