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Data Preservation Policies: 

Focus on preservation of RAW data. Derived data (e.g. small analysis 
object formats) subject to lifetime policies.  

Rely on software preservation for ability to reproduce  
downstream formats. Detailed 
database on data provenance. 

Trade-off: Compute vs Storage 

Calibration data, etc available  
 
Future software will always  
be able to reprocess full 
ATLAS dataset (all runs)  

e.g. reading old data  
w/ new software 
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Data Access Policies: 

So far focus on: 

1. providing high-quality  
distilled data products for research use 

2. event-level Open Data for  
Outreach & Education purposes 

3. Association Programs for collaboration 

Level 1: data products based on publications. 

(See later slides).  

Primary target for open access data repository: HepData 
• help theorists construct approximate  

implementations of analyses (e.g. Rivet, ...) 

Link to internally archived analyses for e.g. reinterpretation 
(e.g. RECAST, Likelihoods) 

Level 1

Level 2

Level 3

Level 4
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DPHEP Data Nomenclature 
Level 1 - Level 4 (document)

https://indico.cern.ch/event/444264/contributions/1950398/attachments/1167572/1683901/DPHEP_BLUETOO-Oct08.pdf


Data Access Policies: 

Level 2: special purpose datasets. 

Open Data (opendata.cern.ch) currently focused  
on Outreach & Education use-cases. 

For researchers interested in collaborating  
on research projects, ATLAS has three  
association mechanisms: 
 

• Short Term Association (STA) 
• Analysis Consultants & Experts (ACE)  
• Monte Carlo Generator Interactions (MCI)

Level 1

Level 2

Level 3

Level 4
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DPHEP Data Nomenclature 
Level 1 - Level 4 (document)

http://opendata.cern.ch
https://indico.cern.ch/event/444264/contributions/1950398/attachments/1167572/1683901/DPHEP_BLUETOO-Oct08.pdf


Data Access Policies: 

Short Term Association (STA) 

• 36 STA since 2014 
• e.g. advising theorists 
• become authors on resulting publications 

Example: Run-1 Summary Publications

Level 1

Level 2

Level 3

Level 4
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DPHEP Data Nomenclature 
Level 1 - Level 4 (document)

https://indico.cern.ch/event/444264/contributions/1950398/attachments/1167572/1683901/DPHEP_BLUETOO-Oct08.pdf


Data Access Policies: 

Analysis Consultants & Experts (ACE):  
• 48 ACE since 2016 
• access to full ATLAS Monte Carlo for  

e.g. R&D in fast simulation 
• public document signed  

by ATLAS collaboration 
• resulting datasets may become 

public after publication 
• explicit possibility to publish ML datasets 

• credit through acknowledgement  
reference to method paper  
(exceptionally: authorship possible) 

Level 1

Level 2

Level 3

Level 4
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DPHEP Data Nomenclature 
Level 1 - Level 4 (document)

https://indico.cern.ch/event/444264/contributions/1950398/attachments/1167572/1683901/DPHEP_BLUETOO-Oct08.pdf


Data Access Policies: 

Level 3: Reconstructed Open Data 

Current Policy:  

embargoes reconstructed data for physics 
exploitation. 

• Release in the future possible. 
• No technical obstacle, but policy decisions. 

Main concern: evidence of sufficient tooling and resources to 
adequately analyze reconstructed data at scale. 

Level 4: Raw Data. Not considered useful for release. But preserved 
and possible to release beyond the collaboration lifetime

Level 1

Level 2

Level 3

Level 4
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DPHEP Data Nomenclature 
Level 1 - Level 4 (document)

https://indico.cern.ch/event/444264/contributions/1950398/attachments/1167572/1683901/DPHEP_BLUETOO-Oct08.pdf


Data Access Review 

Since original drafting of Data Access Policy  
significant developments:  

• prevalence of Open Data 
• Funding Agency views on Open Data / FAIR 
• technical capabilities available to non-members 

ATLAS is reviewing its Open Data / Data Access  
policy within the collaboration. 

Technical Advancements: 
• Open Sourcing of full reconstruction & analysis framework 
• R&D towards feasibility of Level-3 Analysis of HL-LHC scale data  

using e.g. cloud resources 
• development of  

fully calibrated common 
data format PHYSLITE 
likeliest candidate for  
L3 release

Level 1

Level 2

Level 3

Level 4

Open Source
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DPHEP Data Nomenclature 
Level 1 - Level 4 (document)

https://indico.cern.ch/event/444264/contributions/1950398/attachments/1167572/1683901/DPHEP_BLUETOO-Oct08.pdf


Analysis Preservation Efforts 

Broadly there are two themes in Analysis Preservation. 

long-term, descriptive, 
archival, historical record 
of scientific activity

short-term, actionable, 
re-usable, deployable 
analysis implementation

"The Hangar""The Museum"
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Both are important and being worked on within ATLAS & CERN 

Analysis
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Both are important and being worked on within ATLAS & CERN 

Analysis

Metadata

Analysis Team 
Internal Notes 
Bibliographic Info 
…
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Both are important and being worked on within ATLAS & CERN 

Analysis

Studied 
DataMetadata

Ntuples / Trees 
for Data & MC 
… 

Analysis Team 
Internal Notes 
Bibliographic Info 
…
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Both are important and being worked on within ATLAS & CERN 

Analysis

Data 
Products

Studied 
DataMetadata

UFO models 
Likelihoods 
Limits 
Measurements 
Eff. Tables 
HepData 
…

Ntuples / Trees 
for Data & MC 
… 

Analysis Team 
Internal Notes 
Bibliographic Info 
…
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Analysis

Data 
Products

Studied 
DataMetadata

UFO models 
Likelihoods 
Limits 
Measurements 
Eff. Tables 
HepData 
…

Ntuples / Trees 
for Data & MC 
… 

Analysis Team 
Internal Notes 
Bibliographic Info 
…

Implementation

Code 
Runtime Environment 
Workflows
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Both are important and being worked on within ATLAS & CERN 



ATLAS has detailed tracking of analysis from  
inception to publication using in-house system  
GLANCE 

• Links to Code repositories 
• Metadata on 

• used data formats 
• triggers 
• physics processes 
• ... 

• Analysis Team /  
Editorial Board 

• Links to 
• Internal docs 
• Published docs 

Metadata
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Automatic Import into CERN Analysis Preservation 

Full database access to internal analysis tracking 
for CAP. Working on automatic  
ingestion. 

Metadata
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ATLAS is investing in re-useable / re-producible  
analysis 

Technology Choice for software archival: 
• Git 
• Linux Containers 

Currently best-of-breed tools, widely adopted beyond HEP. 

Implementation
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Containers in ATLAS: reproducible software environments 

• integrated in Analysis Software Release Schedule 
• teach continuous testing / validation / preservation  

in ATLAS induction / software tutorials 
• integrated into distributed computing  

infrastructure (containers on Grid) 
• used >1000 times per day for CI etc 

Implementation
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Major physics groups have adopted Analysis Preservation 
as part of their approval procedure. 

Currently focused on BSM program  
(SUSY, Exotics, Higgs/Diboson Searches) 

Main use-case: RECAST (reinterpreting searches)

Implementation

original analysis (w.r.t model A)

Signal 
Region

original analysis (recast to model B)

Signal 
Regionreinterpret

CLs = 0.03
CLs = 0.05 
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For operational analysis preservation need to preserve 
full pipeline. Demarcation line: central production.  
 
Analysis is the part of the pipeline that is not handled centrally 
by the experiment. 

Software Preservation of central code is a  
separate/easier problem. 

Corollary: if more of analysis is done centrally, the easier they 
are to preserve. 
e.g.data reduction as a service (Derivation System)

Implementation

Signal Generation Det. Sim. + Reco Event Selection Stat. Analysis

BSM Model Result

Central Production System Analysis Preservation
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Preservation of Code, Scripts, Workflows: 

working with CERN Analysis Preservation & REANA teams 
to make ATLAS Analyses 

Implementation

2. capture commands  
 
job templates

3. capture workflow 
 
how do I connect the pieces

1. capture software  
 
container images

extrapolation_high

systematics_high

limitsetting_high

get_ntuple

systematics_low

extrapolation_low

limitsetting_low

eventselection_low eventselection_high

extrapolation_high[0]

[jsonfile] [extrapfile]

limitsetting_high[0]

systematics_high[0]

[jsonfile] [commandfile]

[poiscan] [jsonfile] [limitfile]

get_ntuple[0]

[ntuple]

systematics_low[0]eventselection_low[0] eventselection_high[0]

[modelname] [n_events]

[max_ctau] [lifetime_in_m][min_ctau][n_ctaus]

[dxaod_file] [model]

extrapolation_low[0]

limitsetting_low[0]

[jsonfile] [commandfile]

[jsonfile] [extrapfile]

[poiscan] [jsonfile] [limitfile]

[slimmedfile] [slimmedfile]
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Preservation of Code, Scripts, Workflows: 

working with CERN Analysis Preservation & REANA teams 
to make ATLAS Analyses 

Implementation

2. capture commands  
 
job templates

3. capture workflow 
 
how do I connect the pieces

1. capture software  
 
container images

extrapolation_high

systematics_high

limitsetting_high

get_ntuple

systematics_low

extrapolation_low

limitsetting_low

eventselection_low eventselection_high

extrapolation_high[0]

[jsonfile] [extrapfile]

limitsetting_high[0]

systematics_high[0]

[jsonfile] [commandfile]

[poiscan] [jsonfile] [limitfile]

get_ntuple[0]

[ntuple]

systematics_low[0]eventselection_low[0] eventselection_high[0]

[modelname] [n_events]

[max_ctau] [lifetime_in_m][min_ctau][n_ctaus]

[dxaod_file] [model]

extrapolation_low[0]

limitsetting_low[0]

[jsonfile] [commandfile]

[jsonfile] [extrapfile]

[poiscan] [jsonfile] [limitfile]

[slimmedfile] [slimmedfile]
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workflow-based computing 

also important for ML 

applications 

(see SCAILFIN)

can be deployed  

on-prem



Re-execution on independent infrastructure: 

Working with 
CERN projects: 

Re-execute analysis from preserved record: 

 

Implementation

23



New Results from preserved analyses 

• currently used to prepare  
to use for Run-2 summary papers  

Implementation

\

original publication

new result
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Example 1: Dark Higgs



New Results from preserved analyses 

• currently used to prepare  
to use for Run-2 summary papers  

Implementation

\

original publication

new result
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Example 2: Long-lived Particles 
• perfect use-case  

(lots of low-level ML, hard to  
reproduce externally)

slides A Morris

https://indico.cern.ch/event/863077/contributions/3850747/attachments/2044820/3425446/AMorris_CalRatioRECAST_LLPWorkshop.pdf


New Results from preserved analyses 

• currently used to prepare  
to use for Run-2 summary papers  

Implementation

\

original publication

new result
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Example 2: Long-lived Particles 
• perfect use-case  

(lots of low-level ML, hard to  
reproduce externally)

slides A Morris

slowly a new paradigm of 

systematic reuse is 

emerging.

https://indico.cern.ch/event/863077/contributions/3850747/attachments/2044820/3425446/AMorris_CalRatioRECAST_LLPWorkshop.pdf


New Results from preserved analyses 

• currently used to prepare  
to use for Run-2 summary papers  

Implementation

\

original publication

new result
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Example 2: Long-lived Particles 
• perfect use-case  

(lots of low-level ML, hard to  
reproduce externally)

slides A Morris

slowly a new paradigm of 

systematic reuse is 

emerging.
for new projects (e.g. EIC) 

this should be done from 

the start. The tech is there.

https://indico.cern.ch/event/863077/contributions/3850747/attachments/2044820/3425446/AMorris_CalRatioRECAST_LLPWorkshop.pdf


ATLAS provides extensive information publicly for their 
analyses on HepData 

Traditionally:  
 
Tabulated Data on measured observables. 

More Recently: 

• pseudo-code for event selection  
• efficiency maps 
• multivariate disciminants (BDTs, etc) 

\

Data 
Products
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New Open Data milestone 

• First release of a full likelihood function of a LHC experiment 
• same statistical model (all nuisance parameters) as 

used in original result. 
• suitable for combination, reinterpretation, etc. 

\

Data 
Products
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ATLAS has a rich data and analysis preservation program 

Both internal and external preservation to maximize exploitation of  
ATLAS data. 

Focus on Outreach & Education for Open Access event-level data  

For research purposes focus on  
• high quality data products  
• joint work with external researchers through ATLAS association 

mechanisms. 

Landscape is changing: ATLAS is reviewing its policies.
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