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‘Which version of my code I used to generate figure 13?’ 

‘The new student wants to reuse that model I published three years 
ago but he can’t reproduce the figures’ 

‘I thought I used the same parameters but I’m getting different 
results…’ 

‘On what dataset have I compared algorithms exactly?’

‘It worked yesterday!!’ 

‘Why did I do that?!’
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Irreproducibility indicators



Unknown Japanese poet

At last the wall is complete, 
rock-solid! no single crack! 
but… where is the exit?
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Python-based (numpy, pandas, …), Jupyter-friendly 

Unified scikit-learn-like API to many ML packages 
(Sklearn, XGBoost, uBoost, TMVA, Theanets, … ) 

Meta-algorithms pipelines («REP lego»)  

Configurable interactive reporting & visualization  
to ensure model quality (e.g. check for overfitting) 

Pluggable quality metrics 

Parallelized training of classifiers & grid search (IPython parallel) 

Demo server: https://lhcb-rep.cern.ch, password: ‘rep’ 

Github: https://github.com/yandex/rep 
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Reproducible Experiment Platform

https://lhcb-rep.cern.ch
https://github.com/yandex/rep


Andrey Ustyuzhanin 5

Unified classifier interface

https://github.com/yandex/rep/blob/master/howto/01-howto-Classifiers.ipynb

https://github.com/yandex/rep/blob/master/howto/01-howto-Classifiers.ipynb
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1. Factory 

2. Grid Search 

a. GridOptimalSearch 
b. Folding Scorer 
c. Various Optimization algorithms 

3. Interface of parameter optimizer 

4. Folding 
https://github.com/yandex/rep/blob/master/howto/04-howto-folding.ipynb  

5. Stacking
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Meta Machine Learning (REP-Lego)

https://github.com/yandex/rep/blob/master/howto/04-howto-folding.ipynb
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REP-Lego

https://github.com/yandex/rep/blob/master/howto/01-howto-Classifiers.ipynb

https://github.com/yandex/rep/blob/master/howto/01-howto-Classifiers.ipynb
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REP-Lego. TMVA

https://github.com/yandex/rep/blob/master/howto/01-howto-Classifiers.ipynb

https://github.com/yandex/rep/blob/master/howto/01-howto-Classifiers.ipynb
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REP-Lego. Classifier Factories

https://github.com/yandex/rep/blob/master/howto/02-howto-Factory.ipynb

https://github.com/yandex/rep/blob/master/howto/02-howto-Factory.ipynb
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Draws set of reports upon model training completion. Supported 
libraries: 

Matplotlib 

ROOT 

Bokeh (Javascript) 

plot.ly   
Extensible!
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Reporting

https://github.com/yandex/rep/blob/master/howto/02-howto-Factory.ipynb

https://github.com/yandex/rep/blob/master/howto/02-howto-Factory.ipynb
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Reporting
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More plots
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Metrics
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Parallelized training & optimization

https://github.com/yandex/rep/blob/master/howto/02-howto-Factory.ipynb

https://github.com/yandex/rep/blob/master/howto/02-howto-Factory.ipynb
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Parallelized optimization. Grid Search.

https://github.com/yandex/rep/blob/master/howto/02-howto-gridsearch.ipynb

https://github.com/yandex/rep/blob/master/howto/02-howto-gridsearch.ipynb
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Locally 

virtualenv, conda,  
https://github.com/yandex/rep/wiki/Installing-manually   

docker, kitematic,  
https://github.com/yandex/rep/wiki/Install-REP-with-Docker-(Mac-OS-X,-Windows)   

CERN openstack 
https://github.com/yandex/rep/wiki/Install-REP-at-openstack   
Any cloud provider
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Running REP

https://github.com/yandex/rep/wiki/Installing-manually
https://github.com/yandex/rep/wiki/Install-REP-with-Docker-(Mac-OS-X,-Windows)
https://github.com/yandex/rep/wiki/Install-REP-at-openstack
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1. Install REP-server (e.g. at CERN openstack) 
2. Give access to all your team members 

(ROOTaaS?) 
3. integrate with github, gitlab repository 
4. Automate building/execution 
5. Add Dockerfile to the repository: 

6. You can rely on image version (e.g. 0.6.4) + git versioning 
7. Use everware
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Analysis reproducibility model
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Analysis re-run interactively

http://everware.xyz

http://everware.xyz
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Docker (+swarm)  

docker swarm spawner based on dockerspawner  
https://github.com/everware/dockerspawner 

containers https://github.com/everware/container-tools   
JupyterHub  
GitHub  
Tools & docs to simplify  

docker image creation 

playing with analysis locally 
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Everware, behind the scenes

https://github.com/everware/dockerspawner
https://github.com/everware/container-tools
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High Energy Physics 

online & offline data analysis at CERN 

optimization of disk storage 
AstroPhysics 

CRAYFIS (http://crayfis.io) 
Industry 

Yandex Data Factory 
Education 

MLHEP summer school (http://www.hse.ru/mlhep2015/) 

Several hackathons
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REP for research & education

http://crayfis.io
http://www.hse.ru/mlhep2015/
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REP is a serious effort to improve research reproducibility by a 
leading IT company (Yandex) 
Integrates with well-known ML libraries (sklearn, XGboost, 
Theanets, TMVA, …) 
Works well along with git & docker for analysis preservation 
REP is open 

provided under Apache-2.0 License 

well-documented: http://yandex.github.io/rep/     

flexible and extensible 

and used in industry & scientific research & education 
Zurich workshop on HEP and ML, Feb 18,  
https://indico.cern.ch/event/433556/ 
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Conclusion

http://yandex.github.io/rep/
https://indico.cern.ch/event/433556/
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Thank you!

anaderiRu@twitter

andrey.ustyuzhanin@cern.ch

mailto:andrey.ustyuzhanin@cern.ch

