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CERN

Intergovernmental research organization
22 member states

2200 employees but 10000 users on site
70 countries, 120 different nationalities

A different dimension of collaborative research



Open Science ldeals
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Empty rhetoric over data sharing slows science

Governments, funders and scientific communities must move beyond lip-service and
commit to data-sharing practices and platforms.
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https://www.nature.com/news/empty-rhetoric-over-data-sharing-slows-

science-1.22133



New territory
New requirements
New opportunities

New challenges



Measurability

Excellence E—. Authorship specification
Social media impact
Reusability Reprodu;ipility
Advanced goals . Citizen science SRy
(on research process) Code sharing pe B

%C;‘:eens:;‘tllg Discoverability
Basic goals Open data Information retrieval

(on research output)
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Digital preservation

Analysis preservation

\

Digital literacy

Interoperability
Persistent identifier
OAI-PMH
Metadata syntax
Open Science Cloud
Distributed computing grid

Legality and financial
feasibility
Privacy issues
Open licenses
Independent governance
Business model

(Chen et al., work in progress)
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User-centered design

User study

Service design




User-centered design in science (d)

e “flipping the perspective from a technical to a human-centered approach
changes the perceived benefits and design goals” (a)

e Even small interface changes of analysis systems impact scientist’s
behaviors (b)

Approach: interview based, with a representative set of researchers, junior to
senior, different experiments
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Findings - array of responsibilities

A physicist can simultaneously be a researcher, a collaborator and an

)
Theory Detector aperation
oy oo ((verrorng )
Hardware ) Manag Teaching

——

Writing and reviewing Fund raising

HEP research is demanding, priorities are highly selective

Information services operate within and among each block of work




Findings - data and software

1. Provision of
additional
documentation for
the published results

2. Simplified data formats
for analysis in outreach and
training exercises

3. Reconstructed data and simulations as
well as the analysis level software to
allow a full scientific analysis

4. Basic raw level data (if not yet covered as level 3
data) and their associated software which allows access
to the full potential of the experimental data

(DPHEP Study Group, 2009)
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(Chen et al., work in progress)

In terms of information service for data and software, different type of digital

objects need to be accommodated separately



http://www.dlib.org/dlib/january16/herterich/01herterich.html#13

Findings - perception on sharing and documenting

- Those required to share: ensure intelligibility, on distributed platforms, depend
on human network for discoverability

- Sharing and documenting decision based primarily on perceived relevance,
quality, reuse value, potential impact

- Unclear sense of ownership of research object

Certain levels of openness serves certain degrees of reproducibility and
reusability




Discussions

How far away are the physicists from science in the open?

For scientists, open practices are documenting and sharing, and the purpose
is reproducibility and reuse.

How to make sharing and documenting “a good deal” for the scientists?

Mainly for the experimentalists, to whom the traditional metrics and incentives
barely means anything

Harmonizing the Open Science goal for scholarly communication and
researchers community



Translating Open Science ideals to
actions for scientists

) . the actions



How can we build a service to foster
reproducible research? |s that possible?



Preserving a physics analysis

CERN
Analysis Preservation

‘e

Welcome to the CERN
Analysis Preservation Portal.

Our mission is to preserve the analyses
across all CERN experiments for years
to come...

- :




Minimize the burden

e Meet the “normal research flow”: submission, updating through terminal/shell
e Submission form designed to support documentation

o Tailored to collaborations

o Autosuggest and autocomplete

Proponents Sebastian Ste

p—— Sebastian Stefan Feger

CERN
Analysis Preservation



Preserving a physics analysis - More than just
knowledge documentation

e Provide documenting scientists with tangible benefits
o Benefits that affect day-to-day analysis work, e.g. findability
o Reproducibility is a high-level, long-term goal that does not always play well as a motivating
argument at the moment - visualize possible impact
e Opportunity to foster collaboration (based on increased visibility)
o  Who does what, who uses what
o Who can help with...
e Structured submission forms act as templates

o Comprehensive documentation made easy - spot missing pieces
o Discover issues / conflicts in the analysis workflow early

Set of incentives that encourage documentation and sharing of ongoing analyses
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Visualise events, check E
reconstructed data, run tools or
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Start learning
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secrets of the universe: A .
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Teilchenbeschleuniger LHC: 300 Terabyte Forschungsdaten
| freigegeben

e 26.04.2016 11:34 Uhr - Martin Holland




arXiv:1704.05842

flegfy Comell University o oty ctnouiin g P
%}E% leraly and supporters worldwide, including the CERN Library

(Help | Advanced search)

High Energy Physics - Phenomenology Download:
Jet Substructure Studies with CMS Open Data .
e Other formats

(license)

Aashish Tripathee, Wei Xue, Andrew Larkoski, Simone Marzani, Jesse Thaler

(Submitted on 19 Apr 2017 (v1), last revised 8 May 2017 (this version, v2)) Ancillary files (details):

* sample_mod_file.mod
We use public data from the CMS experiment to study the 2-prong substructure of jets. The CMS Open
Data is based on 31.8/pb of 7 TeV proton-proton collisions recorded at the Large Hadron Collider in 2010,
yielding a sample of 768,687 events containing a high—quality central jet with transverse momentum larger
than 85 GeV. Using CMS's particle flow reconstruction algorithm to obtain jet constituents, we extract the
2-prong substructure of the leading jet using soft drop declustering. We find good agreement between

Current browse context:
hep-ph

< prev | next >

new | recent | 1704

results obtained from the CMS Open Data and those obtained from parton shower generatars, and we also Change to browse by:
compare to analytic jet substructure calculations performed to modified leading-logarithmic accuracy. hep-ex
Although the 2010 CMS Open Data does not include simulated data to help estimate systematic
uncertainties, we use track-only observables to validate these substructure studies. References & Citations
» |NSPIRE HEP
Comments: 35 pages, 19 figures, 6 tables, source contains sample event and additional plots; v2: references updated (refers to | cited by)
and figure formatting improved * NASA ADS
Subjects: High Energy Physics - Phenomenology (hep-ph); High Energy Physics - Experiment (hep-ex) Bookmark wha s thien
Report number: MIT-CTP 4890 o : 3
33 i
Cite as: arXiv:1704.05842 [hep-ph] Bl <R @ i

(or arXiv:1704.05842v2 [hep-ph] for this version)

Submission history

From: Jesse Thaler [view email]

[v1] Wed, 19 Apr 2017 18:00:00 CMT (28272kb,AD)
[v2] Mon, 8 May 2017 01:19:34 GMT (25903kb,AD)


https://arxiv.org/abs/1704.05842

open a
CERN

[ —

About ~

'\

The CERN Open Data Portal is the access
point to a growing range of data produced
through the research performed at

It disseminates the preserved output from
various research activities, including
accompanying software and documentation
which is needed to understand and analyse
the data being shared.
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Conclusions

We want to build services that respond to the community's growing demands
How do we do this best - so that it works?

We have to work together with the community

Continuously consult and test with the physicists/users

Incorporate expert insight into service design - generic functions only go so far
Build services that are integral to the research workflow

Create incentives that matter to the physicists

O O O O

Implications for Open Science and reproducible research:

o Invite the researchers community to Open Science by stressing reproducibility and reusability
o  Build off the rich content and knowledge offered by the community and extend their impact
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