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Why continuous benchmarking?
Benchmarking is a recurring workflow: integrate, execute, measure, collect, visualise. In
practice, this process is fragmented and manual, and every newly onboarded applica-
tion pays the same manual cost again. Our solution builds on extending good software
engineering practices to performance-critical execution by considering following:
• Benchmarks live in the developer’s main repository
• Easy performance measurement via known CI/CD interface
• Every result is machine-readable and traceable to commit and job
• Dashboards are derived from the results, not written by hand
• Adoption is incremental: runnability → instrumentation → reproducibility

The integrated workflow
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commit hash, pipeline, job configuration details, Slurm IDs propagate through every stage: each plotted point is traceable to the commit and job that produced it
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Three lessons that generalise beyond our setting

1. A low entry bar is what makes a workflow effective: onboarding effort is small, simple
smoke test with runnable code can be easily implemented

2. Deriving the visualisation from the measurement is removed; the book-keeping effort
is low and no requirement of hand-maintained data repositories

3. Git as the transport for definitions, results and visualisation makes reproducibility a
property of the design, not an enforced requirement

Benchmarking inside your CI

• Reusable GitLab CI/CD components or-
chestrate execution, post-processing
and feature injection

• Shared protocol: every run yields a self-
describing JSON report of the same
shape, so results compare across appli-
cations and systems is straightforward

• Harness-agnostic: JUBE2 today, Re-
Frame and Ramble potential extension

• Ready-made analyses: machine com-
parison, scalability, time series; pos-
siblity of injecting commands without
touching the benchmark

• Proven at scale in JUREAP (JUPITER
early access): more than 70 applica-
tions

include:
- component: <exacb>/execution@v3
inputs:

prefix:
”babelstream.jupiter.single”↪

jube_file: ”default.yml”
usecase: ”CUDA”
variant: ”single”
machine: ”jupiter”
queue: ”booster”
project: ”exalab”
budget: ”benchmark”

Minimal pipeline for the BabelStream
benchmark: one component, a few inputs.
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Declare the parameter space

• One YAML/XML file declares the param-
eter space: node counts, tasks per node,
problem sizes, compilers, modules

• JUBE expands it, generates and submits
the batch jobs, waits for them, and ex-
tracts the metrics from the output

• Tags select system and variant: the
same file runs on JUWELS, JURECA and
JUPITER Same recipe, two systems: IOR5 write band-

width on JUPITER and JUWELS Booster

Dashboards derived from the report

One component, one required input to
start: the prefix of the exaCB1 report.
Everything else is derived from it: metric
names and units from the headers, times-
tamps from the result directories. Optional
inputs refine selection, presentation and
validation.

- component: <exacb>/llview@v1
inputs:
prefix:

”babelstream.jupiter.single”↪

Complete LLview3 job for BabelStream: the
prefix names the report to plot.

Validators turn the dashboard from a record into a check
Regression sustained shift against the curve’s own history
Outlier single run departing from a rolling window, above a noise floor
Range static min/max bounds, meaningful from the first run

Regression: Graph5006 SSSP,
−5.4% sustained

Outlier: BabelStream4 Triad,
single runs flagged

Range: BabelStream4 Add
against a static min

Reproducibility

• Definition, execution recipe, results and visualisation configuration are versioned in
one repository: checking out the recorded commit re-runs the exact experiment

• System state (firmware, hardware issues, congestion) is outside the recipe: an identi-
cal recipe with a different result isolates the cause to the system side
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