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Talk overview

• Motivation (why this topic)

• Presentation of themes and their explanation : codes buildups, 
documentation buildups, Python ASE

• Conclusions
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Motivation – why "the best" for your (our) 
scientific software ?

• Scientific field of Computational Molecular Physics – our 
workhorse is the dedicated scientific software

• Ordinary users only utilize compiled software (mere „launching 
jobs“)

• Expert users also invest some time in the compilation and 
performance tuning of the software

• Separate category are software developers (M.I. was in the past...)
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What an ordinary user usually does ...

• He is interested in running the scientific code (codes)
• He does not bother with code buildup, he just wants to get results 

from the installed, working code
• Prefers prepared, simple software running script
• His focus is on science with the code
• He does good job with getting and processing computed results 

(making boss happy)
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What an IT admin usually does ...

• Compiles the code, creates a module for everybody and maybe 
runs internal tests (or rather send a message to user to check the 
executable)

• Usually busy, but can do some other software buildups, if asked...
• Does not help with questions concerning code's scientific 

specificities 
• But does help with missing libraries, utilities etc
• We need him so much :)
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What an IT-expert user can do...

• Compiles the code and always runs code's internal tests
• Usually is interested in code’s  performance – he does multiple 

buildups with different parameters (compilers, math libraries..)
• People in his scientific group are using the code(s), as he wants 

the best code(s) for his group members
• Intensively communicates with the IT-admin about missing 

utilities(modules) … please install this, that …
• M.I. considers himself to be the IT-expert user in  his research area 

:}

JINR Autumn School of Information Technologies, 6.10-
10.10. 2025 6



On-Govorun code-buildups themes (I) - 
common features
• Only with open-source codes
• Do "git clone … " (mastering git is a must)
• Prefer CMake build system generator
• Utilize available compilers and libraries on Govorun :
• Intel/oneapi (IntelMPI 2021.4 , with MKL)
• gcc/v12.3.0  
• openmpi/v5.0.3_gcc1230 , openmpi/v5.0.7_icc2021
• LAPACK/v3.12.0_gcc1230
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On-Govorun code-buildups themes (II) -
common characteristics
• Git-cloning of both core-repository and external libraries works 

only on the front-end node (needs VPN to access Govorun !)
• Do not compile interactively on Govorun !
• Own code buildup on Govorun – configuration, compilation and 

test-runs – is driven via a dedicated SBATCH (slurm workload 
manager) script !

• Remedy: WSL2 or Linux OS on student's own notebook to enable 
interactive buildups

• Student is supposed to keep buildup files in own github repository
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On-Govorun code-buildups themes (III)
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• Buildup and effective usage of the DIRAC program suite (B.Sc.)
•  see https://github.com/miroi/open-

collection/tree/master/theoretical_chemistry/software/dirac/buil
dup_on_servers/jinr_ru/hydra_jinr_ru/trunk_study_intelmpi_mkl_i
8 

• DIRAC git repo: https://gitlab.com/dirac/dirac 

https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/dirac/buildup_on_servers/jinr_ru/hydra_jinr_ru/trunk_study_intelmpi_mkl_i8
https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/dirac/buildup_on_servers/jinr_ru/hydra_jinr_ru/trunk_study_intelmpi_mkl_i8
https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/dirac/buildup_on_servers/jinr_ru/hydra_jinr_ru/trunk_study_intelmpi_mkl_i8
https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/dirac/buildup_on_servers/jinr_ru/hydra_jinr_ru/trunk_study_intelmpi_mkl_i8
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https://gitlab.com/dirac/dirac


On-Govorun code-buildups themes (IV)
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• Buildup and effective usage of the Quantum Espresso program 
on CPU and GPU nodes  (B.Sc.)

• see https://github.com/miroi/open-
collection/tree/master/theoretical_chemistry/software/quantum-
espresso-ase/buildup_on_servers/jinr_ru/hydra_jinr_ru 

• QE git repo: https://gitlab.com/QEF/q-e 

https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/quantum-espresso-ase/buildup_on_servers/jinr_ru/hydra_jinr_ru
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https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/quantum-espresso-ase/buildup_on_servers/jinr_ru/hydra_jinr_ru
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https://gitlab.com/QEF/q-e
https://gitlab.com/QEF/q-e
https://gitlab.com/QEF/q-e


On-Govorun code-buildups themes (V)
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• Buildup and effective usage of the NWChem program (B.Sc.)
• See https://github.com/miroi/open-

collection/tree/master/theoretical_chemistry/software/nwchem-
ase/buildups_on_servers/jinr_ru/hydra_jinr_ru

• NWChem git repo: https://github.com/nwchemgit/nwchem
• No CMake for buildup !

https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/nwchem-ase/buildups_on_servers/jinr_ru/hydra_jinr_ru
https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/nwchem-ase/buildups_on_servers/jinr_ru/hydra_jinr_ru
https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/nwchem-ase/buildups_on_servers/jinr_ru/hydra_jinr_ru
https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/nwchem-ase/buildups_on_servers/jinr_ru/hydra_jinr_ru
https://github.com/miroi/open-collection/tree/master/theoretical_chemistry/software/nwchem-ase/buildups_on_servers/jinr_ru/hydra_jinr_ru
https://github.com/nwchemgit/nwchem


Code documentation  buildup theme (B.Sc.)

• Establishing the DIRAC program documentation buildup in the 
Read the Docs (RTD) web environment

• We have the DIRAC documentation on private 
server, https://diracprogram.org/doc/master/

• We need to make  it fully working on RTD,  https://diracprogram-
documentation.readthedocs.io/en/latest/ 

• See also the ticket 
https://github.com/readthedocs/readthedocs.org/issues/11876 
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ASE (Python Atomistic Simulation) theme 
(M.Sc.) (I)

• Requires knowledge 
of Python and of 
Computational 
Molecular Physics 
(or Computational 
Chemistry)

• Simple atomistic 
modeling of adsorpt
ions on various 
surfaces in ASE  
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ASE (Python Atomistic Simulation) theme 
(M.Sc.) (II)
• Simple atomistic modeling of adsorptions on various surfaces
• See simple example https://github.com/miroi/open-

collection/tree/master/theoretical_chemistry/software/ase/runs/
Hg_on_Se-slab_Dip 

• Also another simple adsorption example: 
https://github.com/miroi/open-
collection/tree/master/theoretical_chemistry/software/ase/runs/a
dsorption_study/Au_slab_simpler  
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Conclusions

• Proposing 4 B.Sc. themes for IT students 
• ... and 1 M.Sc. Theme IT-Physics/Chemistry student
• Informatics and Computational Molecular Physics is overlapping
• In general, for each theme student is expected to prepare working 

scripts/programs , and share them via his github repo
• Also, for codes buildups, try OpenBLAS math library, 

https://github.com/OpenMathLib/OpenBLAS  

JINR Autumn School of Information Technologies, 6.10-
10.10. 2025 15

https://github.com/OpenMathLib/OpenBLAS


Acknowledgement

• Max Zhuev from MLIT JINR  (Govorun IT admin)
• Dip Sen from BLTP JINR (Quantum Espresso, ASE)

JINR Autumn School of Information Technologies, 6.10-
10.10. 2025 16


	Slide 1: Computational molecular physics at work — the best for the software
	Slide 2: Talk overview
	Slide 3: Motivation – why "the best" for your (our) scientific software ?
	Slide 4: What an ordinary user usually does ...
	Slide 5: What an IT admin usually does ...
	Slide 6: What an IT-expert user can do...
	Slide 7: On-Govorun code-buildups themes (I) - common features
	Slide 8: On-Govorun code-buildups themes (II) - common characteristics
	Slide 9: On-Govorun code-buildups themes (III)
	Slide 10: On-Govorun code-buildups themes (IV)
	Slide 11: On-Govorun code-buildups themes (V)
	Slide 12: Code documentation  buildup theme (B.Sc.) 
	Slide 13: ASE (Python Atomistic Simulation) theme (M.Sc.) (I)
	Slide 14: ASE (Python Atomistic Simulation) theme (M.Sc.) (II)
	Slide 15: Conclusions
	Slide 16: Acknowledgement

