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“...and the results of its experimental
and theoretical work shall be
published or otherwise made generally
available”

CERN Founding Convention (1953)

4
f"
{|
)
[\

ORGANISATION EUROPEENNE POUR LA RECHERCHE NUCLEAIRE
CERN EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

%

CONVENTION

FOR THE ESTABLISHMENT OF A EUROPEAN ORGANIZATION
FOR NUCLEAR RESEARCH

PARIS, 1st JULY, 1953
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CERN —on the path to universal Open Science
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Open Science
“products”
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UNESCO Recommendations on Open Science

created the momentum

The Assistant Director-General
for Natural Sciences

Mr Alexander Kohls

Group Leader

Scientific Information Service
European Council for Nuclear
Resaarch (CERN)

Pushing the Boundaries of Open Science at CERN:
Submission ta the UNESCO Open Science Consultation
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During the 40th session of UNESCO's General Conference, Member Stales lasked

the Organizalion with leading a global dialogue on Open Science with a view io Saaiall pet) daliia
developing a standard-setting instrument in the form of a Recommendation, to be e %
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CERN is proud to have joined
UNESCO on the journey towards
Recommendations on Open Science
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Policy framework for Open Science at CERN

CERN Open Access LHC Open Data European Strategy Funder Open
Policy (2014) Policy (2020) for Particle Science Policies
Physics(2020)

o All CERN research articles o 4 LHC collaborations will release _ o o Funding agencies supporting
published OA (CC-BY) all level 3 data (+ level Land 2) ~ ©OS regogtrrzlzqu as ?rgamzatmnal experimental collaborations have
_ _ issue for the discipline e :
o Central fund available o Gradual release will start ~5 years  , should develop and implement an specific (?pen dat.a requirements
o Different routes (SCOAPS, Read after collection OS policy for the field o CERN will _establlsh cen_tral
& Publish, APC payment) o Other experiments to follow support office for compliance

() OPEN

SCIENCE
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CERN Open Science Policy
Published October 1st, 2022

» August/September: Presentations and

discussions with directorate O i

Welcome to the CERN Open Science: portal

® 2 9th S e pte m b e r : P O | I Cy p re S e n te d tO C E R N C O u n CI I At CERN, we bt’%lleve that the practice of open science is key to delivering on our organizational mission: to perform world-class research in fundamental’ physics at the!

forefront of human knowledge; provide a unique range of particle acceleratorfagilities that enable this research, educate the;nextigeneration of scientists and unite
people from-all over the world to push the fror 's.ofiscience and technology, for theibenefitioftalls

Supported‘,by long-term financial investments from its Member Jand é\ssocia ’ember States, with significant contri

) 1St O Cto b e r‘ : P O I i Cy fo rm al |y i n p | ace committed r[é; the advar?cement of science'and ‘wide dxssemx.nation of k’r.xowledge by,adap’sivn? pfﬂices to rrxake scientific

responsive to societal changes. By/embracing open science, we'aim to elilivatefa dynamié and evolving/ecosystemiofiinitiatives
technologies to maxim\se*.rhe global impa%t of our rese‘?rch.

view [ e e

CERN publishes Open SCOAP3 reaches 50000 First CMS Open Data from
Science Policy articles milestone LHC Run 2 released

nsortium for Open Access As the experiments at the Large Hadron Collider (LHC)

CERN's core values include making research open and

Physics ) ’ )
accessible for everyone. A new policy now brings le Physics (SCOAP?)—the world's brace for the start of Run 3 of the accelerator’s
M H - together existing open science initiatives toensurea |21gest disciplinary open access nit h in 2022, the CM: has
M O re I n fo rl I l atl O n " h ttp S - //O p e I l SC I e n Ce C e rn bright future of transparency and reached the milestone of over 50'000 research articles  released a new batch of research-quality open data
.
) . 2022-10-01 2022-05-19 2021-12-20

more
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| CERN Open Science Policy

= Captures current practice and states progressive vision across multiple Open Science domains:

Open Access to Publications * Research Integrity, Reuse & Reproducibility

Open Research Data Infrastructure for Open Science

Research Assessment & Evaluation

Open Software

Open Hardware Education, Training & Outreach

Citizen Science

= Policy to be regularly updated to reflect changes in landscape, practices, funder requirements &
community demands

= Policy and its implementation plan are developed and governed by the community.

= V1.0, Oct 2022: https://cds.cern.ch/record/2835057
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https://cds.cern.ch/record/2835057

| Research integrity, reuse and reproducibility

5. Research integrity, reuse and reproducibility

CERN is committed to ensuring the integrity of research. In order to facilitate the reuse of its research products,
CERN provides infrastructures to accommodate the scale and complexity of its research outputs. Reuse and
reproducibility are facilitated by practising comprehensive analysis preservation to capture relevant research
objects, such as research data releases with supporting metadata, auxiliary data, linked software, reproducible
analysis workflows, documentation, etc.

https://cds.cern.ch/record/2835057
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https://cds.cern.ch/record/2835057

CERN Analysis Preservation: what is 1t?

Flexible and collaborative tool to link and preserve
“‘everything” around an analysis, metadata, data, software...

Version content and metadata. Link persistently all the
elements of an analysis needed to understand and rerun an
analysis several years later. CERN

Analysis
Preservation

capture, preserve and reuse physics analyses

Standardize analysis components so that they are reusable

(ex. scripts or CI/CD, writing tools, workflow engines, push
to other services).

Ensure that users are always in control of when and if their
work is shared.

Capture Collaborate

= a

Collect and preserve elements Share your analysis and
needed to understand and components with other users,
rerun your analysis your collaboration or group

Accommodate the needs of each collaboration or team to
integrate into local tools
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Starting an analysis in CERN Analysis Preservation

CERN + Create ? FAQ A Account

Analysis Preservation

& DemoJuly 2

B8 Overview Preview ID FASER-2022-9

& Edit Initial Input Initial Input Collection FASER Analysis v0.0.11
Status
. Status draft
P Connect Later Input Stage
sunje.dallmeier-
Creator .
tiessen@cern.ch
. Published .
3 Settings ™ Not published yet
Short Title
Created 9 seconds ago
Last 9 seconds ago
Publication Title Updated ¢
Provide a title for your publication
Files | Data | Repos c +
Description All Eiles

Provide a description

S

T B I U T == 9 5 O ¢ H W e 0

No files uploaded yet
All Repositories
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FAIR @ CERN Analysis Preservation

Findable

Each analysis with a unique ID, with rich metadata, that faciliates advanced search
Accessible

Metadata are accessible and retrievable (if permitted by the experiment/team)
Interoperable

JSON schemas. Challenge are diverse community terminologies...

Reusable

Rich metadata for each analysis, I.e. automated ingestion from experiment tools, contextual
linking
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CAP: preserving context

User Analysis

Gitlab repositories of the analysis

Metadata

No Items added

® Add Item

Reviewers
Docker images of the analysis
No Items added No Items added
® Add Item ® Add Item
Additional Repositories Review eGroup
Status

No Items added

® Add Item

Institutes Involved

Repos, Docker images

Keywords

Additional Resources
Please provide information about the additional resources of the analysis

Internal Discussions

No Items added

® Add ltem

Presentations

No Items added

® Add Item

Publications

No Items added

® Add Item

Presentations, Discussions

v Service
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Preserving repositories

< DemoJuly 2

B8 Overview N ID FASER-2022-9 (]l
Repositories
Collection FASER Analysis v0.0.11
< Edit
Download a snapshot of repository, that you'd like to preserve with your analysis. You can point to the Status draft
P Connect whole repo, specific branch or even a single file - whatever your analysis needs. Some repositories are . '
private or restricted for CERN users only (like all the repos in CERN Gitlab) - to download those you Creator sunje.dallmeier-

need to connect your Github/Gitlab account first tiessen@cern.ch

itori i i il i ' Published
Connect repositories with analysis that are still in progress, to keep them in sync. We'll make a new Not published yet
2 Settings snapshot on any changes pushed in this repository. This way your analysis will be always up to date URL
with your code. Keep in mind that you cannot connect to public repositories (owner has to give you a .
. Created 3 minutes ago
specific access to do that).
Last i
3 minutes ago
Updated
Create a repository
Files | Data | Repos Cc +
You can create a new repository, and add ...... All Files
@ You will be able to see the added repositories in the 'Connected Repositories' section
. No files uploaded yet
Add new repository P o 4
All Repositories
Github/Gitlab URL
Firefox No repos uploaded yet
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Capturing repositories

CERN
. . Q } Creat ? Q A t
Analysis Preservation — rese ceoun

& DemoJuly 2

8 Overview Github/Gitlab URL e FAsER-2022.00)

¢ Edit https://github.com/cernanalysispreservation/analysispreservation.cern.ch Collection FASER Analysis v0.0.11
Status draft

P Connect You have selected the following repository: S surje:dalimelsr:

tiessen@cern.ch
) cernanalysispreservation/analysispreservation.cern.ch

Upload a specific file and not the whole repo: Branch/Ref: Z:?—”Shed Not published yet
Settings
Upload snapshot of repository Upload Created 5 minutes ago
Last X
5 minutes ago
Updated

Upload and preserve the current snapshot of a repository on a branch, release/tag or ref

Files | Data | Repos C +

Automatically Upload on release Upload onRelease
All Files

Create a webhook and give us permission to automatically upload a snapshot of a repository,
when a new version is released or a tag is created

Automatically Upload on push event Upload onPush No files uploaded yet

All Repositories

Create a webhook and give us permission to automatically upload a snapshot of a repository,
when a push event takes place

No repos uploaded yet
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Full control for the users: permissions and reviews

Publish your Analysis Publish Give userfegroup permissions
Publishing is the way to preserve your work within CAP (and CAP only). It makes a snapshot of Search For
everything that your analysis contains - metadata, files, plots, repositories - assigning to it an unique
versioned identifier. All members of your collaboration can search and reference published content. Users
Once published analysis cannot be deleted, but can be modified and published again with a new
version tag.
I cms-public|
L Name Email Department Permissions Action
Access & Permissions Add
atlas-cms-publication-committees atlas-cms-publication-committees@cern.ch egroup Read Vv Add
Email Type Permissions Action
cms-publication-committee cms-publication-committee@cern.ch egroup Read v
pamfilos.fokianos@cern.ch user Write v
cms-publication-committee-admins cms-publication-committee-admins@cern.ch egroup Read v Add
sunje.dallmeier-tiessen@cern.ch owner
cms-publication-committee-chair cms-publication-committee-chair@cern.ch egroup Read v Add
cms-publication-process-review cms-publication-process-review@cern.ch egroup Read v Add
Delete permantly your analysis and all metadata
Cancel m
CE/RW Scientific
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CAP is already being used by some experiments

Preview D 7adba2926263400b8d9d8b0fd53b49f0 {1

. @ o CMS Statistics Questionnaire v0.0.2
1. Analysis Context 1. Analysis Context Collection GMS Statistics Questionnaire vO.0
Status draft
2. General Information 1.1 Your name
! e e LWL b Creator info@inveniosoftware.org
3. Multivariate Discriminants (M...
Published URL Not published yet I
3.a Use of ML Applications c
P 1.2 Your email address
3.b Optional ML Survey < ABC-23-123 Questionnaire £
4, Data Fitting 1.3. Working group m Preview o
bAG/POG ’ . = P
1. Analysis Context 3. Multivariate Discriminants (ML) Collection S Otk
5. Confidence intervals and limits
draft
2. General Information 3.1. Have you read the SC TWiki page an MVA recommendations?
vas No Creator nfo@inveniosoftware org

6. Discovery

w

1.4. CADI entry number, if available . Multivariate Discriminants (M...
C t vail s you fill i

7. Unfolding \ lable, pl . below the titl

Published URL ot published yet

a Use of ML Applications Created 2 minutes ag

Last Updated

3 Optional ML Survey
8. Systematic Uncertainties
=-3¥ ' ! 3.3. Are you making use of any of the centralized CMS ML applications?

4. Data Fitting Files | Data | Repos C t

9. Parton Distribution Functions 1.5. Title and references (if CADI number not available) Select the answers that apply.
\ave r 5. Confidence intervals and limits All Files

&. Discovery

10. Other Statistics-related Items
For any other software, please specify it here.
11. Comments and feedback

8. Systematic Uncertainties

1.6. Next deadline date (typically, preapproval date)

All Repositaries
P y t t . e .
9. Parton Distribution Functions
3.4. Are you using a multi-variate discriminant in your data analysis to discriminate between signal and background?

et Statistics-related Items

11. Comments and feedback

1.7. Three-line summary of the analysis 3.5. What software are you using?

briefly the ana t eir L
Select the software from the list

It the software i not listed above, please specify it here .

Cian Scientific ] )
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Control centre for a project or an experiment (aka
the “admin panel”)

Analysis Preservation
. . ’?
Wl I at I S t I I I S . € Admin Home Page [# Form Builder &1 Notifications

Easier control over communities, schemas, i : -
Who is this for?

Conveners, managers, boards...

Why?

No need to ask us for smaller changes, you
got full control over communities and settings

CE/RW Scientific ) ]
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Example
admin pane
for a CMS
analysis

< Admin Home Page [4 Form Builder

< Field settings Schema tree

CMS Analysis - Draft
{}root / {}basic_info / abstract

- analysis_reuse_mode
basic_info £ Full reproducibility mode

(3 basic_info
Basic Information
Schema Settings Ul Schema Settings
Ty cadi_id
CADI ID

a abstract
Ul Schema 8 Abstract

g conclusion
. Conclusion
Ul Options

ana_notes
Analysis Notes

Field Width analysis_keywords

Analysis Keywords

{

—

O

Drop items here .},
25% 33% 50% 66% 75% 100%

cadi_info
Information from CADI database

{

[}

Rows { input_data
Input Data

—

The number of the textarea rows

ntuples_production
N-tuples Production

additional_resources
Additional Resources

{

[}

Max Length Drop items here &,
Provide a number as the maximum limit of characters, infinity

if not provided

Min Length
Provide a number as the minimum limit of charactes, empty if

not provded

Placeholder

Provide a placeholder for the field

& Notifications

Reuse Mode

Basic Information

Information from CADI database

Input Data

N-tuples Production

Additional Resources

Scientific
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Reproducibility = Preservation

preserve
Jream o use @ archive = -~
_ physicist
reproducible workflows digital repositories
reuse
@tiborsimko
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Conclusions

« CERN Analysis Preservation a tool to manage, preserve and share internally research
“products” around an analysis

* Preserving integrity of research, enable FAIR research, and prepare for Open Science

« Already being used by some experiments

Future:
- Monitor and enhance FAIR developments
- Integrate more with the experiments, i.e. exploit potential of “admin” panel

- Integrate with REANA
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Research integrity: access and reusability

Foundation of research integrity: accessibility of all components, quality assurance,
reusability

Enabling research integrity and openness through preservation the “entire”
analysis workflow. Ensuring the value of our research beyond contract durations,
experiment lifetime etc.

Many funders, political bodies and research organisations stressed the importance
of research integrity, open science and FAIR
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Thank You!

Questions?
analysis-preservation-support@cern.ch
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