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.
Data in High-Energy Physics

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 scientificanalysis

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

Based on DPHEP Study Group (2009). Data Preservation in High Energy Physics. http://arxiv.org/abs/0912.0255



.
CERN Open Data Portal

- LHC collaborations’ data policies™

“[...] Data with high abstraction, such as AOD, will be conditionally
made publicly available after an embargo period of 5 years after
publication for 10% of the data and 10 years for 100% of the data

[...]
—ALICE Data Policy

But where should the data be published?

* Available at http://opendata.cern.ch/collection/Data-Policies
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CERN Open Data Portal

- Released Nov 2014
- Based on Invenio 2.0

- Audience:
- data miners
- Citizen scientists
- high-school students
- general public
- But also physicists


http://opendata.cern.ch/
https://github.com/cernopendata

opendata

Education

lsualise events,

reconstructea daata, run tools

For education purposes, the complex primary data need to be processed into a format
(examples below) that is good for simple applications. Get in touch if you wish to bulld

ABOUT SEARCH EDUCATION RESEARCH

Research

Get the genuine
environments, vi
machines and datasets to

Start your research

O

Research

For research purposes, spediic software environments and tools need to be depioyed

your own applications similar to those shown here

to analyse these complex primary data. In addition to the data below, you will find
instructions for setting up your working environments here

ﬁ ﬁh



opendata

/Mu.lg:Events/Run_146436/Event 90626440
BP0l

Detector Model
Tracker Barrels
Tracker Endcaps
ECAL Barrel
ECAL Endcaps
ECAL Preshower
HCAL Barrel
HCAL Endcaps
HCAL Outer
HCAL Forward
Drift Tubes (muon)

Cathode Strip Chambers (muon)
Resistive Plate Chambers (muon)

Tracking
Tracks (reco.)
ECAL
Barrel Rec. Hits
Endcap Rec. Hits
Preshower Rec. Hits
HCAL
Barrel Rec. Hits
Endcap Rec. Hits
Forward Rec. Hits
Outer Rec. Hits
Muon
Matching muon chambers
Physics Objects
Electron Tracks (GSF)
Tracker Muons (Reco)
Stand-alone Muons (Reco)
Global Muons (Reco)
Calorimeter Energy Towers
Jets

Miccing Ft (Raca)
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COD — Event visualisation

ABOUT  SEARCH

Explore CMS open data and visualise detector events

EDUCATION  RESEARCH
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CMS Primary Datasets

/Run2010B-Apr21ReReco-

Photon primary dataset in
Vv1/AOD) 2014

/Photon/Run2010B-Apr21ReReco-v1/AQD
CMS collaboration

Cite as: CMS collaboration (2014). Photon primary dataset in AOD format from RunB of 2010 (/Photon/Run20108

10.7483/OPENDATA.CMS.QKAX PSW6

I Description

Photon primary dataset in AOD format from RunB of 2010
I Characteristics

Dataset: 25465895 events 2814 files 2.6 TB in total

I System Details

Software release: CMSSW_4_2_1_patchl

I Indexes

CMS Primary Datasets MaGlISGIES sl 7TeV CERN-LHC CMs

0072FAED-2471-E011-B7D2-001BFE2930C6.root «

E—

Files 1- 5 our of 2814 n

How were these data selected?

Events stored in this primary dataset were selected because of presence of at least one high-energy photon in the event.

How were these data v ated?

During data taking all the runs recorded by CMS are certified as good for physics analysis if all subdetectors, trigger, lumi and physics objects (rracking; electron, muon, gamma,
Jet and MET) show the expected performance. Certification is based first on the offline shifters evaluation and later on the feedback proviced by detector and Physics Object
Group experts. Based on the above information, which is stored in a specific database called Run Registry, the Data Quality Monitoring group verifies the consistency of the
certification and prepares a json file of certified runs to be used for physics analysis. For each reprocessing of the raw dats, the above mentioned steps are repested. For more
information see:

CMS data quality monitoring, Systems and experiences

Tne CMS Data Quality Monitoring software experience and future improvements

Tne CMS data guality monitoring software: experience and future prospects

You can access these data through the CMS Virtual Machine. See the instructions for setting up the Virtual Machine and getting started in

CMS5_Run2010B_Photon_AOD_Apr21ReReco-v1_0002 file_Index.txt Size: 41 8 kB
Description:Photon AOD dataset file index (3 of &) for access to data via CMS virtual machine

How to install the CMS Virtual Machine

CMS_Run2010B_Photon_AOD_AprZ1ReReco-v1 0001 file Index.txt Slze: 55.8 kB
Description:Photon AOD dataset file index (2 of 6) for access to data via CMS virtual machine

Getting started with CMS open data

CMS_Run2010B_Photon_AOD_Apr21ReReco-v1_0004_flle_Index.txt Size: 46.6 kB
Description:Photon AOD dataset file index (5 of 6) for access to data via CMS virtual machine

This dataset contains all runs from 2010 RunB. The list of validated runs, which must be spplied to &ll analyses, can be found in

CMS_Run2010B_Photon_AOD_Apr2iReReco-v1 0003 file Index.txt Slze: 77.2 kB
Description:Photon AOD dataset file index (4 of 6) for access to data via CMS virtual machine

CWS list of validated runs Cert_136033-149442 7TeV_Apr21ReReco_Collisions10_JSON_v2 ot

CMS_Run2010B_Photon_AOD_Apr21ReReco-v1_0005_flle_Index.txt Slze: 35.6 kB
Descrlption:Photon AOD dataset file index (6 of 6) for access to data via CMS virtual machine

Tne open gsta are relessed unoer e - Creatve Commons CCO walver. Neither CMS nor CERN endorse any warks, sdiemtific or otnerwise, produced usingtnese dats

CMS5_Run2010B_Photon_AOD_Apr2iReReco-v1_0000 file_Index.txt Slze: 04 8 kB
Description:Photon AOD dataset file index (1 of 6) for access to data via CMS virtual machine

All releases will nave 3 unigue DO tnat you ars requested to cite In any applications or publications
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» steady-state numbers after 14/12/2014.
« ~1000 visitors, out of which about

« ~10 people download EOS files
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» ~400 people look at detailed record pages

resulting in various amounts GB being served



CERN Analysis Preservation

- “closed counterpart” to CERN Open Data that captures
the complexity of

- The data

- The processing steps
- Code involved

- Documentation, Physics information
- Peer review, QA

l.e. all the information contributing to the
research claim/presentation/publication
to enable future reuse



Preserve an analysis?

q calibration

RAW RECO 05
data intake —n

ACD SW RELEASE

\ USER CODE
HEP Data Analysis filtering

PAPER l
/ \ PAT TUPLES
CONF REPORT
PLOTS M TUPLES

GERNAL MOTE d.ﬁ. NOTE DOCUMENTATION

review review



Use cases

- Originally: Preservation of data and associated objects
and information

Extended to:

- Making user generated data/content discoverable, e.g.
link them to primary data [search]

- Faclilitate easy intra- or inter collaboration data/method
comparisons and validation

- Automated integration of data/physics info into approval
workflows



Pilot Prototype

CERN Analysis Preservation

Demo (your data will NOT be preservered!)

Physics Information

A Primary Data Set

A MC Data Set Path

# Trigger Selection

« Final State Particles

Y Physics Objects

W Keywords

Comments

Please enter path to primary data set

+
Please enter path to MC data set
+7
Please select from this list or type in the box below
Other
+
Upon full implementation, this selection box will cover all years (as this is just sets for 2013) and will

be filtered based on the input from the primary data set above

*
x

Electron j Num PT ETA
+ Add Final State Particles
Particle - Number - PT Cut - ETA Cut
Standard physics objects?
F X
Optional keywords

+ Add another keyword

£

atrce ATk

RIMENT

AT

CMS

Search Deposit

+- ﬂvn

)

AOD Production Step v
@ 0s SLC5.x v
/™ Analysis Software ALIROQT 53
%, User Code URL E.g. git@github.com:johndoe/myre Tag ~ Harvest
© Link only
< Input data files "~ AOD Primary Data Sets
© Taken from output of previous analysis step

" Harvest : x

€ Output Data Files URL E.g. root://eospublic.cern.ch//eos/lhcby.../my

C' How to reproduce See README

W Keywords Optional keywords

© Link only

+ Add Output Data Files

a
¥

s X

=+ Add another keyword


https://analysis-preservation.cern.ch/

CAP — system architecture

TWiki @ CADI

SVN \NVE LO)/ CDS
‘\ /

GitHub [« analysis-preservation.cern.ch - INSPIRE
- 4-‘//- \ \A
SharePoint file storage abstraction layer

— | X

AFS Box || Ceph ||CASTOR/|| Drive || EOS S3



https://github.com/cernanalysispreservation

Knowledge modelling

BKDB link log
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-
reconstructigifoftware
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Input data Input data r—{Tplure
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closed upload
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run instructions R
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JSON based metadata schema

- Allows composition of a metadata schema
- Re-use/integration of existing schemas
- Sub-schemas

- Easily extendable to JSON-LD

- CAP schema follows best practices for data description
(Data Catalog Vocabulary (DCAT))



JSON based metadata schema

FOLDERS
¥ = jsonschemas

¥ = definitions

[® AOQDProcessing-vtestl]. json

Address-wtestD]. json
DetectorState-wiestD]. json
Documentation-viestD]. json
ldentifiers-vtestDL.json
InternialDisc ussion-vtestD]. json
MonteCaroDataset-viestD]. json
Person-vtestD]. json
Presentation-vtest01. json
PrimaryDataset-vtestD]. json
Public ation-vtestD]. json
¥ = forms
cap_demo_short_options. json
Cap_OEmD "n- BT, j50n
[® cms_guestionnaire_options. json
[® ©ms_guestionnaire_schema. json

HEFHEF R PR E

Ed

"Sfschema": "http://son-schema.org/drafc-04/schema®"™,
"citle™: "CAP Schema Example™,

"description™: "Schema example for records Schema example for record=s Schema example for records",

"nroperties™: {
"common™: {
"title™: "CAP Common™,
"cype": "object™,
"id": "common",
"properties™: {
"experiment™: {
"gitle™: "Experiment”,
"description™: "Choose an experiment from the list"™,
"enum": [
"ALICE",
"ATLAS",
"CHMST,
nTHCE™
1s
"cype™: "string"™
e
"analyzis title™: {
"description™: "Analysis Description™,
"title™: "Analysis Title",
"cype": "string™
e
"creator™: {
"id": "creator®,
"title"™: "Creator(s)",
"items"™: {
"citle": "Creator"™,

"allOf": [
{
"Sref™: "/jsonschemas/definitions/Person-vtestOl.json#"
te
{

"properties"™: {
"identifiers": {



JSON based submission forms

CMS JSON Analysis Demo SHORT

Access to all submitted data will be restricted to the CMS collaboration only.

CAP Schema Example

CAP Common

Experiment | MNone .

Choose an experiment from the list

Analysis Title

| Add New Item |

Physics Information

Add detector final states

Detector Final States
Physics Object |

Count|

ota|
pT|

Transverse Energy |

Charge |

| Add New Item |
| Add New Item |
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