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Data preservation and open data
CMS data policy:

[...]

[...]

put into action on CERN Open Data portal
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https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=6032&filename=CMSDataPolicyV1.2.pdf&version=2
http://opendata.cern.ch/


Why open data? Open data→ Data preservation

Why open data?

Slow and steady Matthew Strassler, Jesse Thaler - Nature, August 1, 2019
note to the editor: [...]

Open data makes data AND knowledge preservation to happen.
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https://www.nature.com/articles/s41567-019-0628-z


Why open data? Open data in education

Why open data? - Use in education - examples

Open data tutorials e.g. last summer:
I during the international teacher weeks at CERN: Workshop for teachers

I for summer students: Workshop for summer students

Teacher training in Finland, three two-day training sessions organized, further
funding received from National Board of Education.

I A MSc study in physics pedagogics in preparation

Open data exercise in basic physics course in Jyväskylä University and in particle
physics course in Helsinki

I A MSc study in physics pedagogics in Jyväskylä 2019

Particle Physics Playground by Matt Bellis, Siena College

All material in cms-opendata github organization is free to use

The initiatives currently using free resources such as google colab and mybinder.org,
a proposal for a CERN service EduSWAN
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https://mybinder.org/v2/gh/cms-opendata-education/cms-online-notebooks-for-binder/master?filepath=HST_IST_workshop2019.ipynb
https://mybinder.org/v2/gh/cms-opendata-education/cms-online-notebooks-for-binder/master?filepath=SummerStudentWS.ipynb
https://particle-physics-playground.github.io/
https://github.com/cms-opendata-education/
https://indico.cern.ch/event/798011/contributions/3352035/attachments/1810471/2956821/Teaching_Event_2019.pdf


CMS Open data timeline

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

LHC Run 1 LHC Run 2

Data taking

Data policy taskforce

Data policy approved Data policy evaluated

Data policy updated

CMS Data preservation and open access policy

2010 data release (50%)
32/pb, 30 TB

2011 data release (50%)
2.3/fb, 300 TB

2012 data release (50%)
11.5/fb, 1 PB

All 2010 data and special samples

Σ 2 PB

CMS Data releases

Contact with CERN-IT

CERN Open Data portal release

Full remake of CERN Open Data portal

CERN Open Data portal

Studies using CMS Open data
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CMS Open Data CERN Open Data Portal

CERN Open Data portal
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CMS Open Data Benefits, costs and risks

Benefits, costs and risks
Benefits:

I Data are preserved, and user community in science, education and outreach is
growing.

F See listing

F Use of open data for benchmarking and improving of HEP tools, see e.g. in root .

I Positive image for CERN and CMS in terms of Open Science in practice.
I DPOA actions satisfy Funding Agency requirements.

Costs (human resources):

I Strong commitment from the experiment and the people involved
F 2-3 FTEs from CMS and less from CERN DPOA services
F Legacy data work counts as service task in CMS.

I Excellent contributions by students and from remote.

Risks:

I If the release/preservation work is started long after data taking and active analysis,
knowledge is lost.

I Open data is new, and we are defining the rules of their usage for the members of
the collaboration, and this may cause some turbulence.

I In five years of open data, there has been no trouble with often-mentioned risks of
invalid results by external users.
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http://inspirehep.net/search?ln=en&p=reference%3A10.7483%2FOPENDATA.CMS
https://indico.cern.ch/event/773049/contributions/3474845/attachments/1936052/3208340/CHEP_2019__Using_CMS_Open_Data_for_education_outreach_and_software_development.pd


CMS Open Data Resource estimates

Costs: Estimated data volumes

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025

LHC Run 1 LHC Run 2 LHC Run 3?

Data taking

Run1 data (AOD)

Run1 MC

Run1 HI data

Run1 HI MC

Run2 data (Mini/NanoAOD)

Run2 MC 2 PB

4 PB

2010 data release (50%)

32/pb, 30 TB

2011 data release (50%)

7 TeV 2.3/fb, 300 TB

2012 data release (50%)

8 TeV 11.5/fb, 1 PB

All 2010 data,special samples

0.7 PB

CMS Data releases - by now

2015 data release (50%), HI, All 2011

7 TeV 5.5/fb

13 TeV ≈2/fb

CMS Data releases - planned, very preliminary

2016 data release (50%), HI, All 2012

8 TeV 22/fb

13 TeV ≈18/fb

2016 data release (50%), HI, All 2012

8 TeV 22/fb

13 TeV ≈18/fb
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CMS Open Data CERN DPOA services

Considerations on CERN DPOA services

For limited-term projects, data preservation services must taken care
of by ”external”service providers, not by the project itself

I CMS is committed to preserve data beyond the lifetime of the
experiment.

I This cannot be done only with internal solutions.

Very close understanding of data and their usage patterns are needed
in order to provide these services.

I At CERN, in-house, external (to the experiment) services
F First and foremost: CERN Open Data Portal
F But also: cvmfs, CernVM, eospublic, xrootd...
F Interconnections with CAP and ReANA (to be

implemented/automatised).

For Open data, the current working model with close collaboration
between CMS and CERN DPOA teams very successful.
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Analysis preservation

Analysis preservation and reproducibility
CMS data policy:

Digitized plot and tables
in HEPData

Full or simplified
likelihoods

Preserve code and OS
in containers
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https://cms-docdb.cern.ch/cgi-bin/PublicDocDB/RetrieveFile?docid=6032&filename=CMSDataPolicyV1.2.pdf&version=2


Analysis preservation Challenge

Analysis preservation - the challenge

.

Hi! I’m new
in the group and I want

to get started.

In which analyses
this same trigger
has been used?

Where’s
the code you’ve

been using?

Has a similar
final state

been studied?

How was
this done
in Run2?

.

Errr...
read the analysis

notes?

Errr...
let me check,
maybe here?

Errr...
ask Bob? Errr...

it was Anne
but she left...

.

Errr...
read the analysis

notes?

In our group
we keep it here

Errr...
ask Bob? In our group

we document
it here
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Analysis preservation Progress

ATLAS and CMS Analysis Preservation Bootcamp
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https://indico.cern.ch/event/854880/overview


Analysis preservation Goal

Analysis preservation - the goal

.

Hi! I’m new
in the group and I want

to get started.

In which analyses
this same trigger
has been used?

Where’s
the code you’ve

been using?

Has a similar
final state

been studied?

How was
this done
in Run2?

.

You can easily
search in CAP

You can
easily find the link

in CAP

You can easily
search in CAP

You can easily
find in CAP and
rerun in ReANA

CAP: CERN Analysis Preservation

ReANA: Reproducible research data analysis platform
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https://analysispreservation.cern.ch/login
http://reanahub.io/


Analysis preservation Goal

CODP, CAP, ReANA

To do or to test

Catalog with all analysis entries

searchable
easy, flexible input

central
connected to CMS db’s

Open data access point

for data
test and example workflows

user guide
long-term back-up

Open access

Run test workflows
scale to large workflows

run any containers

CMS internal

Example queries:

Usage of a certain MC/data/format?

Location of code?

Gitlab CI?

Example query:

which MC is most relevant?
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Analysis preservation Current challenges with CAP and ReANA deployment

Current challenges
Great progress with CMS topics in CAP and ReANA!

Some practical difficulties when working in two distinct professional units.

NB: this is no criticism.

Service dev team : Work on CMS topics

Question on request PR merged Production

CMS DPOA team : Work on DP topics

Request Reply ? Better request

We should synchronize better our work.

Question on request

PR merged

Production

Request

Reply

Better request

And contribute person power from the experiment side.

Remote contributions must be possible.
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Analysis preservation Benefits, costs and risks

Benefits, costs and risks
Benefits:

I Tools and techniques have become available in recent years and we should quickly
adopt them.

I Common solutions and expertise are of obvious benefit.
I Preserving analysis workflows will improve analysis efficiency.
I Early collection of analysis details helpful at analysis approval.
I Interesting tasks for IT-inclined experts/students.

Costs (human resources, storage):

I CMS DPOA team will have new collaborators, with efforts directed to CAP and
ReANA dev teams

F New collaborating institute joining with main task in DP
F shared CMS-IT technical student
F two IT students for 3 months trainee period.

I Storage needs per preserved analysis (code, containers, intermediate ntuples) to be
estimated, likely decrease with the adoption of NanoAOD.

Risks:

I Risks are rather in not doing this
I Not enough additional benefit for analysis teams, and practices not adopted.
I Ending up in several different solutions without common support.
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Conclusions

Conclusions
CMS Open data is unquestionably a great success:

I scientific and educational use - very positive feedback from users.
F Workshop for CMS Open data users at FNAL in July, 2020.

I The approach of DP through Open data has proved to be valid.
F Data re-use by external users:: valueable testing.
F Early CMS data kept usable through Open data efforts.

I Ultra-long-term preservation (and user feedback) calls for a streamlined flat ntuple format
(readily available from Run2 on, work is ongoing for Run1).

I What we’ve achieved, has been done with fairly modest human resources.

Long-time investment in analysis preservation services starts yielding benefits:

I Great progress in CAP and ReANA but not yet in true use in CMS.
F Working demonstrators available for simple CMS workflows in ReANA.
F Some key functionalities in CAP UI needed before it can be fully deployed in CMS.
F Will work more efficiently together with person power provided also from CMS side.
F Leveraging much from ATLAS efforts in the domain.

I The upcoming Analysis Preservation Bootcamp will give valuable insight.

Key success factors:
I the CMS data policy and the support from the CMS management.
I Support of and collaboration with the CERN DP, cvmfs and CernVM teams.
I Resources from CERN as a host lab - would not have happened without!
I Dedicated CMS DPOA team.
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