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2 000 servers
1.2 PiB RAM
250K CPUs

170K tasks/day

PUBLIC - 10Max Höhl



PyConDE & PyData Darmstadt April 2025

1 – Conflict 2 – Cluster Utlization – 3 4 5 6 7 8
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Total execution time

Data management Data managementWorkload execution

0s 2m 6m 8m
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Focus on understanding and fixing the underlying root cause

Silver bullet
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offer1: {cpu: 10, mem: 200GiB, …}
offer2: {cpu: 150, mem: 1.5TiB, …}
…

task1: {cpu: 5, mem: 100GiB, …}
task2: {cpu: 145, mem: 200GiB, …}
…

offer1: []
offer2: [task1, task2]
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Use existing toolset to its fullest potential
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Implementation Total time is_fitting_offer time compute_score time
Production benchmark 3m16s 93ms 3ms

Python single threaded 2s 83ms 2ms
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Generate different test data (size, structure, etc.)

Scale matters – Rust integration comes at a cost
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Implementation Total time (+increase) Background thread operations/ms
Python single threaded 3m51s (+ 30s) 61

Python multi threaded 7m40s (+ 1m) 51

Python multi processing 20m12s (+ 0s) 79

Rust single threaded 6s (+ 0s) 0

Rust multi threaded 4s (+ 0s) 0
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Total execution time

Data management Data managementWorkload execution

0s 2m 6m 8m
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”External factor” Used Available
Local disk throughput 482 MB/s 1.2 GB/s

Cloud storage throughput 5 GB/s >100 GB/s

Network bandwidth 5 GB/s 10 GB/s
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Implementation Throughput
Python 682 MB/s

Rust 689 MB/s
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Implementation Throughput
Python 682 MB/s

Rust 689 MB/s

Python async 820 MB/s

Rust async 830 MB/s

Rust glommio (io_uring) 1170 MB/s

Use Rust where parallelism matters
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Future proof your APIs by focussing on how they might break

PUBLIC - 61Max Höhl

1 2 3 4 – Data Management 5 – From PoC to Production 6 - Observability 7 8



PyConDE & PyData Darmstadt April 2025

Integration tests, integration tests and more integration tests
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Integration tests, integration tests and more integration tests

Test as close to production as possible
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Service & Operation 0μs                1s                2s                3s                4s                5s
do_work 3.55s

python_func
rust_func

1.32s

2.23s
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Build Rust using the release profile

Version compatibility: PyO3 – rustc – python
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Anything that can go wrong, will go wrong
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Anything that can go wrong, will go wrong

Keep legacy implementation as fallback
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Success can breed failure
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170K tasks/day
380K all time high

340K tasks/day
978K all time high

2023 2025
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170K tasks/day
380K all time high

340K tasks/day
978K all time high

2023 2025
Focus on understanding and fixing the underlying root cause

Silver bullet

Use existing toolset to its fullest potential

Generate different test data (size, structure, etc.)

Scale matters – rust integration comes at a cost

Build Rust using the release profile

Version compatibility: PyO3 – rustc – python

Use Rust where parallelism matters

Future proof your APIs by focussing on how they might break

Integration tests, integration tests and more integration tests

Test as close to production as possible

Anything that can go wrong, will go wrong

Keep legacy implementation as fallback

Success can breed failure
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Release the GIL
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