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TREXIO as I/O format
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Back 
in 2020
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* https://trex-coe.github.io/trexio/trex.html

More details in the TREXIO documentation*
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Image source: https://imgs.xkcd.com/comics/standards.png
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Enhancements compared to other wave function formats:

∙ Fully self-consistent, i.e. no external (code-specific) knowledge is required

∙ Exhaustive list of normalization parameters to cover existing ambiguities 

∙ AOs support for Cartesian, spherical and numerical representations  

∙ Compact storage of quantities like 2e integrals and CI determinants

https://arxiv.org/abs/2302.14793https://trex-coe.github.io/trexio/trex.html



© QUBIT PHARMACEUTICALS |  PROPRIETARY & CONFIDENTIAL

Qubit Pharmaceuticals 

Enhancements compared to other wave function formats:

∙ Fully self-consistent, i.e. no external (code-specific) knowledge is required

∙ Exhaustive list of normalization parameters to cover existing ambiguities 

∙ AOs support for Cartesian, spherical and numerical representations 

∙ Compact storage of quantities like 2e integrals and CI determinants

∙ No custom text-based formatting - forget about the typos!

https://arxiv.org/abs/2302.14793https://trex-coe.github.io/trexio/trex.html
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Today
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Today

https://github.com/TREX-CoE/trexio_tools
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TREXIO as I/O library



© QUBIT PHARMACEUTICALS |  PROPRIETARY & CONFIDENTIAL

Qubit Pharmaceuticals 

https://github.com/TREX-CoE/trexio

● Source code in pure C (C99) for the best performance and portability

● Interfaces in Fortran (ISO_C_BINDING), Python, OCaml, Rust, Julia

● TREXIO passed all tests on 20 different hardware architectures of the Debian build farm

https://arxiv.org/abs/2302.14793
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https://arxiv.org/abs/2302.14793https://doi.org/10.1063/5.0148161
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Conclusion
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TREXIO format

∙ Flexible and fully self-consistent representation

∙ Programmatic access, no need to learn new keywords or text formatting



© QUBIT PHARMACEUTICALS |  PROPRIETARY & CONFIDENTIAL

Qubit Pharmaceuticals 

TREXIO format

∙ Flexible and fully self-consistent representation

∙ Programmatic access, no need to learn new keywords or text formatting

TREXIO library

∙ Portable and easy to install (Autotools/CMake, conda, Spack, Guix, pip)

∙ High-performance I/O back end based on the HDF5 library

∙ TREXIO tools: out-of-the-box interface with community codes
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Adoption of TREXIO enabled

● Elimination of the I/O bottleneck in all TREX-CoE flagship codes

● QP ⇨ TREXIO ⇨ GammCor : SAPT with CIPSI density matrices

● QP ⇨ TREXIO ⇨ CHAMP     : QMC with CIPSI wave functions

● QP ⇨ TREXIO ⇨ iPie            : Auxiliary Field QMC with CIPSI wave functions

● QP ⇨ TREXIO ⇨ Hyperion   : Quantum Computing (VQE) with CIPSI wave functions

● FHI-aims ⇨ TREXIO             : Quantum Chemistry with numerical orbitals

● trexio_tools ⇨ TREXIO         : free out-of-the-box interface with
GAMESS, Gaussian, [Open]Molcas, PySCF, ORCA, FHI-aims
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∙ TREXIO repository    : https://github.com/TREX-CoE/trexio 

∙ TREXIO helper tools : https://github.com/TREX-CoE/trexio_tools

∙ Documentation         : https://trex-coe.github.io/trexio 

Thank you for your attention!

https://www.linkedin.com/in/posenitskiy https://qubitpharmaceuticals.teamtailor.com
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import trexio

with trexio.File(file_name, ‘w’, trexio. TREXIO_HDF5) as fhandle:

    trexio.write_nucleus_num (fhandle, 12)

    assert trexio.has_nucleus_num (fhandle) 

 Fortran

 Python

https://github.com/TREX-CoE/trexio


