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About me
• Graduated at Faculty of 

Computing in Belgrade, Serbia 
and Faculty of Engineering 


• Internship with Microsoft 
Development Center in 2013


• Technical student with LHCb in 
2013-2014 working on event 
display for the LHCb 
Masterclass exercise 


• PhD Candidate at University of 
Cambridge and doctoral student 
at LHCb from September 2014
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Agenda

• My work


• My CERN experience 


• My feedback to the group 



PhD project synopsis
• Scientific preservation 

• Experimental data & Monte Carlo

• Software & documentation 

• Conditions database

• Analyses & publications


• Research reproducibility

• Research validation

• New measurements on old data

• Enforced by scientific journals and funding agencies 


• Good practice in analysis methodology

• Open Data 



(some) Solutions 
Thesis outline

LBC Analysts
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Preservation database
• Keeps dependencies in 

software and links to data and 
simulation productions


• Implemented in neo4j 3



REST API

• REST API implemented on a web server with neo4j db


• Get production request by ID: http://lbc-preserve.cern.ch/
getProduction?id=3137 


• Get production request by BKK path: http://lbc-
preserve.cern.ch/getProductionBKK?bkk=MC/2011/
Beam3500GeV-2011-MagDown-Nu2-EmNoCuts/Sim05a/
Trig0x40760037Flagged/Reco12a/
Stripping17NoPrescalingFiltered/11114001 

http://lbc-preserve.cern.ch/getProduction?id=3137
http://lbc-preserve.cern.ch/getProduction?id=3137
http://lbc-preserve.cern.ch/getProductionBKK?bkk=MC/2011/Beam3500GeV-2011-MagDown-Nu2-EmNoCuts/Sim05a/Trig0x40760037Flagged/Reco12a/Stripping17NoPrescalingFiltered/11114001
http://lbc-preserve.cern.ch/getProductionBKK?bkk=MC/2011/Beam3500GeV-2011-MagDown-Nu2-EmNoCuts/Sim05a/Trig0x40760037Flagged/Reco12a/Stripping17NoPrescalingFiltered/11114001
http://lbc-preserve.cern.ch/getProductionBKK?bkk=MC/2011/Beam3500GeV-2011-MagDown-Nu2-EmNoCuts/Sim05a/Trig0x40760037Flagged/Reco12a/Stripping17NoPrescalingFiltered/11114001
http://lbc-preserve.cern.ch/getProductionBKK?bkk=MC/2011/Beam3500GeV-2011-MagDown-Nu2-EmNoCuts/Sim05a/Trig0x40760037Flagged/Reco12a/Stripping17NoPrescalingFiltered/11114001
http://lbc-preserve.cern.ch/getProductionBKK?bkk=MC/2011/Beam3500GeV-2011-MagDown-Nu2-EmNoCuts/Sim05a/Trig0x40760037Flagged/Reco12a/Stripping17NoPrescalingFiltered/11114001


Backup
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Production on the Cloud 
• Running data production outside of the LHCb 

infrastructure, on the CERN Cloud


• Procedure: 


1. Node is deployed with Docker 


2. Environment setup from CVMFS


3. Production steps from preservation db


4. Data & key tab iff Reco-Stripping


5. Run production workflow



Workflow
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Event comparison
Real - downloaded from the grid



Event comparison
Reproduced - created on the Cloud

These events were recreated  
in my open stack machine  

‘antris’ on docker



Further work
• Reana - REproducible ANAlysis - novel project with CERN IT to 

encourage automatisation in analysis 


• But why not recreate-able data?


• 1) users query to python client, e.g. production ID 2) REST query to 
preservation db which returns production python files 3) the client 
starts a production on the Cloud
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Reproducing physics 
analysis

• Goal: to identify obstacles and challenges in reproducing 
physics analysis


• Guided by an analysis note & a PhD thesis


• Looked into a rare decay of D(s)+ -> Pi+Mu+Mu-


• Possibly an ineffective choice 



Original 
analysis

Reproduced 
analysis

• Data 2011

• Monte Carlo 2010


• Code: unknown

• Done by 

professionals

• Data 2011 and 2012

• Monte Carlo 2011 and 2012


• Code: https://github.com/
atrisovic/analysis-case-study


• Used same methods as in the 
original analysis


• Unknown terminology and often 
ambiguous terms encountered


• Modest knowledge of physics 
analysis 

https://github.com/atrisovic/analysis-case-study
https://github.com/atrisovic/analysis-case-study


Original 
results 

Reproduced 
results 



Original 
results 

Reproduced 
results 



Original 
results 

Reproduced 
results 

*this is the worst-looking plot
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Analysis preservation 

• An argument on why:


• Version control system


• Docker


• Continuous integration and 


• Automated workflow


aid in analysis preservation and reproducibility and how 
analysts benefit using them in the long term


• In the D analysis this is done in make and bash 



Git
• Chapter 3  

• To populate the preservation database: https://github.com/atrisovic/lb-preserve-scripts 


• Web server: https://github.com/atrisovic/lbc-preserve 


• Provenance tracking service in Gaudi: https://github.com/atrisovic/lhcb-metadatasvc 


• Chapter 4 

• Data production on the CERN Cloud: https://github.com/atrisovic/lhcb-montecarlo-demo  


• Compare events: https://github.com/atrisovic/lhcb-compare-events  


• LHCb REANA client: https://github.com/atrisovic/lbreana 


• Chapter 5 & 6 

• Reproduce and preserve physics analysis: https://github.com/atrisovic/analysis-case-study 

https://github.com/atrisovic/lb-preserve-scripts
https://github.com/atrisovic/lbc-preserve
https://github.com/atrisovic/lhcb-metadatasvc
https://github.com/atrisovic/lhcb-montecarlo-demo
https://github.com/atrisovic/lhcb-compare-events
https://github.com/atrisovic/lbreana
https://github.com/atrisovic/analysis-case-study


The thesis is basically here



Publications 



Other activities
• CERN analysis preservation group CAP


• CERN Collaboration spotting


• CERN open days, TEDxCERN, Django girls 


• CERN guide


• LHCb masterclass



Shifts
and of course:



What I’ve learned

and to cook



and of course:



Achievements*
*not really



Fun times

Ana Trisovic 3.0Apprentice to Kazu & Rainer

Occasional quick  
chess with Stavros

CHEP 2016

Mountains are also 
kind of cool

Very lucky to have 
shared the office with 
Mariana Rihl, Victor 
Coco, Stavros Moiras 
and Sebastian Ponce

The most fun with Agnieszka
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Feedback & ideas
• Applaud to Marco for organising our LBC meetings

• Struggles in the beginning of PhD

• but happy to have worked on this novel and important 

project 

• It’s difficult to learn about the experiment and the 

research lifecycle as a newcomer 

• I’ve been (occasionally) a mediator between the groups

• Early training to git & jira

• TDR computing is an excellent literature

• Maybe a newcomers guide?



What next?
• My plans after CERN are … undecided


• I’ll go back to Cambridge to graduate 


• But then: working in industry is really cool, working at 
CERN is amazing


• Currently I am inclined to apply for postdoc positions in 
the US


• …but I will also apply for some other jobs… probably
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Thank you for your attention! 

My email when I leave CERN: ana.trisovic@gmail.com

I am on twitter as @atrisovic

Also on GitHub as @atrisovic
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