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High Performance Computing

Get the best performances

Knowledge of :
- CPU architectures

- GPU Computing ressources [ Performance
- FPGA - computers ——
- Multi-core

- Many-core
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Data format for HPC ?

- Contiguous data
- Data locality

- Cache friendly

CPU Data
Prefetchlng

HPC
Qlectorlzatlon Data Format

CAIigned data - Simple types (float, unsigned int,
- Table

- Simpler solution for complex problem
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Data Format Generator Architecture
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For C++ and Python
Allocation/Deallocation __
[ Functions }\ Standard :

- Getters
Load/Save
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Generated code :

Save Arbitrary
- Automatic documentation

Data Streaming

- Human Readable
- User Friendly API




Generated data format performances
(use case of CTA)

dd Generated Generated Generated
Format C-+-+ Python Python wrapper
Read (RAM) | 1494MB/s 1861 MB/s | 481.93MB/s | 2302.58 MB/s
Read(RAM) | 120.68 MB/s | 376.13MB/s | 11.39MB/s 258.30 MB/s
write(SSD)
Write (SSD) | 131.29MB/s | 471.37TMB/s | 11.66 MB/s 290.94 MB/s
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Conclusion
- code generator
- automate repetitive tasks
R iéclaﬁjﬁﬁﬂdﬁormat wrltmg
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- data format generator C—" IF _Ij'lé'“"ﬁr;‘ivrap‘[')ers)
- kernel generator =
- exploring optimisations

without compiler limitations
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