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CERN Open Data Portal

open

http://opendata.cern

Help~  About ~

Repository of HEP data:

« >5PT °\

« > 70k entries T
. > 2.5 million files B U y —

« 6 HEP experiments

search examples: colision datasets, keywords:education, energy:7TeV /
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http://opendata.cern/

Content news

ATLAS releases 65 TB of open data for research
=

Explore over 7 billion LHC collision events - from home

x 3 coro valve of GERN and the ATLs Ancreas Hoecke!, ATL

LHCb releas

o es the entire Run | dataset
oile

Data preservation and opendata in DELPHI ]

Important notice: opendata-ga.cern.ch is a quality-assurance server. Please use it for testing purposes only. The content may be erased from time to time. Please use
opendata.cern.ch for production.

Running the DELPHI event display
[ oocumentaton Jf cuice |

The DELPHI event display, also known as DELGRA, is used to visualise reconstructed events. It allows to view events as they turn up in the detector, examine tracks,

identify jets and much more. This document gives a brief introduction on how to start up this tool.

%
CMS releases 13 TeV proton collision data from 2016
2024. by CMS Collaboration
™
The CMS experiment at CERN is proud to announce the first release of 13 TeV proton-proton collision data collected in 2016. Over 70 TB of 13 TeV collision data and 830 TB of correspond imulations are now
accessible to the global scientific community and enthusiasts alike through the CERN Open Data Portal

CMS Experiment at the LHC, CERN
Data recorded: 2016-Aug-15 01:00:30.361728 GMT‘
Run / Event / LS: 278822 / 837399836 / 484

CMS completes Run-1 heavy ion open data collection

2023-09-18 by CMS Collaboration

Important notice: opendata-ga.cern.ch is a quality

nce server. Please use it for testing purposes only. The content may be erased from time to time. Please use

opendata.cern.ch for production.

Raw electron-positron collision event data from the JADE detector (DESY-PETRA)

JADE collaboration

D E T D €20 68 5

Description

All data from the JADE detector at the PETRA accelerator taken from 1973 to 1986 with e+e- collision energies ranging from 12 to 46.7 GeV. JADE was one of the
detectors responsible for the discovery of the gluon.

r

JADE data preservation

New release of simulations, proton-lead collision data, and proton reference data

The CMS experiment's extensive collection of heavy ion data from LHC Run-1 (2010-2013) is now accessible through the CERN Open Data portal. Today's release of proton-lead data taken at 5,02 TeV collision energy in
2013 adds to the previously available lead-lead collision data. This marks CMS's to open-data sharing, as all proton-proton and heavy ion coliision data from the first LHC data-taking period
have been made available to the global community within just ten years

CMS Experiment at the LHC, CERN
Data recorded: 2013-Jan-23 11:28:20.241824 GMT

Run / Event / LS: 210658 / 258840557 / 304

CERN
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https://indico.cern.ch/event/1432766/timetable/#54-data-preservation-and-opend
https://indico.cern.ch/event/1432766/timetable/#61-jade-data-preservation

Current disk usage

Experiment

ALICE
ATLAS
CMS
DELPHI
JADE
LHCD
OPERA
PHENIX

Quota (TB)

50
400
5150
50

1

910
0.005
0.05

Used (TB)

8

165
4470

38

0.65
800
0.004
0.00008

%
15%
41%
87%
76%
64%
89%
77%
0%

-
-
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Infrastructure update

7 releases in the current year
« Streamlined deployment:

Use centralized services DBoD,
OpenSearch, Harbor, Monit, ...

Decouple content/infrastructure
.cern domain

« Improve data access:

Use eos fuse mount
Include new xrootd releases

Tue connection timeout for low-
bandwith

* Frontend:

Move from Angular to Semantic Ul
Improved facets
Improved search

@

oo

© ©lo|e

@

OTG0152090 Upgrade of the CERN Open Data Portal
OTG0150596 Upgrade of the CERN Open Data Portal
OTG0149747 Upgrade of the CERN Open Data Portal
OTG0149335 Upgrade of the CERN Open Data Portal
0TG0149026 Upgrade of CERN Open Data production dat...
ST T :l:frade of CERN Open Data development
OTG0147705 Upgrade of the CERN Open Data Portal
0TG0147250 Upgrade of the CERN Open Data Portal

Planned Intervention

Planned Intervention

Planned Intervention

Planned Intervention

Planned Intervention

Planned Intervention

Planned Intervention

Planned Intervention

Open Science
Infrastructure

Open Science
Infrastructure

Open Science
Infrastructure

Open Science
Infrastructure

DOpen Science
Infrastructure

Open Science
Infrastructure

Open Science
Infrastructure

Open Science
Infrastructure

« Usage statistics:

« Dashboard for file access

 Cold storage prototype

 Interface to FTS/CTA

« Store multiple URI per file

Open Data Repository

Open Data Repository

Open Data Repository

Open Data Repository

Open Data Repository

Open Data Repository

Open Data Repository

Open Data Repository

12-09-2024 11:00:00

27-06-2024 11:00:00

02-05-2024 10:30:00

02-04-2024 15:00:00

26-03-2024 14:00:00

13-03-2024 14:30:00

28-02-2024 10:00:00

31-01-2024 11:00:00

12-09-2024 11:30:00

27-06-2024 12:00:00

02-05-2024 11:30:00

02-04-2024 16:00:00

26-03-2024 15:00:00

19-03-2024 15:30:00

29-02-2024 11:00:00

31-01-2024 12:00:00
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Cold Storage

Given:

Amount of data: 5 PB, and increasing

Long term data preservation and data immutability
Accepted latency

Multiple copies of data (?) (beware: data ownsership)
Business Continuity and Disaster Recovery

Possibilities:

Are there any more efficient ways of long term archival?

Computing instead of storage — ——=—F© = ..

LHCb Data peservation and Open Data Activities ]

Cold Storage. Move part of the data to cheaper storage (Tape, experiment frameworks)

Pablo Saiz | CERN Open Data 03.10.2024


https://indico.cern.ch/event/1432766/timetable/#50-lhcb-analysis-preservation

Current use case

There is one publication referring to these data

; ) R ) ) =)

Help~ About~

DOI:10.7483/OPENDATA.305G. POEC

N Description

HIAIIPhysics primary dataset from the 2.76 TeV Pb-Pb run of 2010.

The list of validated runs, which must be applied to all analyses, either with the full v

Dataset characteristics

Validated runs, muons only

Dataset characteristics

75482193 events. 28954 files. 151.0 TiB in total

75482193 events. 28954 files. 151.0 TiB in total,

Options

1. Download files locally 2. Download file index

& ¢}

pendata. 14011/fi S_HIRun2010_k ysics_ZS-v2_RECO_file_index.txt
List of files

root: //eospublic.cern.ch//eos/opendata/cns /hidata/HIRuUn2018/HIALLPhysics/RECO/ZS-v2/0800/001DAZ67~7243-E011-B38F-001617C3B6CE. root
root: //eospublic.cern.ch//eos/opendata/cns/hidata/HIRun2018/HIALLPhysics/RECO/; 2-E011-AT. 1CAB. root
root://easpublic. cern.ch//eos/opendata/cns/hidata/HIRun2018/HIAL1Physics/RECO/ZS-v2/0000/0074BEDG-4642-E011-B7D1-0030487BFGDC. root
root://eospublic.cern.ch//eos/opendata/cms/hidata/HIRun2018/HIALIPhys ics/RECO/Z5-v2, 243-E01 FO9BE. root
root://eospublic. cern. ch//eos/opendata/cns /hidata/HIRUN2018/HIAL Physics/RECO/ZS-v2/0880/0B342EEB-1843-E011-BF C6-0025001D5D78. root
root://eospublic.cern.ch//eos/opendata/cns/hidata/HIRUn2018/HIALLPhysics/RECO/ZS-v2/0888/00C14524-A241-E011-8681-001DBOF 2AF96. root
root: //eospublic.cern.ch//eos/opendata/cns/hidata/HIRun2018/HIALLPhysics/RECO/ZS-v2/0800/00CFDGE3 ~BF 43-E011-9AEB-003048F1C592. root
root: //eospublic.cern.ch//eos/opendata/cms/hidata/HIRun2018/HIALIPhysics /RECO/ZS-v2, 3-E011-85 F65B4. root
rooti//easpublic. cern.ch//eos/opendata/cns/hidata/HIRun2018/HIALLPhysics/RECO/ZS-v2/0000/02046476-1843-E011-BASF-@03048F 1BFB0. root
root://eospublic.cern.ch//eos/opendata/cms/hidata/HIRun2018/HIALIPhys ics/RECO/Z5-v2, 1-E011-A91. 1118, root
root: //eospublic. cern.ch//eos/opendata/cns /hidata/HIRun2018/HIAL Physics/RECO/Z5-v2/0888/02681178-0D42-E011-A691-001DBOF 34488, root
root://eospublic. cern.ch//eos/opendata/cns /hidata/HIRUN2018/HIALLPhysics/RECO/ZS-v2/0888/0276E2D1-8F 43-E011-9CA3-0030487CDB12. root
root://eospublic. /627ADIDC~8F 42-E011-BI3A-0030487CD8A6. root
root: //eospublic. 1 0. root
root://eospublic. 543-E01 .root
root://eospublic. /02AF478F -0D42-E011-AACF-@019B9F4ALDT. root
root: //eospublic. /82C1911F-3443-E011-8893-001DBOF24FEC. root
root://eospublic. /8281180 -EE41-E011-9A7A-003848F 17C2E. root
root://eospublic.cern.ch//eos/opendata/cns/hidata/HIRUn2018/HIALLPhysics/RECO/ZS-v2/0888/02CE66C-BA43-E011-9D4D-001DBOF25456. root
root: //eospublic.cern.ch//eos/opendata/cns/hidata/HIRun2018/HIALLPhysics/RECO/ZS-v2/0800/0419D93F ~2D42-E011-941D-003048F174A0. root
root: //eospublic.cern.ch//eos/opendata/cms/hidata/HIRun2e /641C207D-D341-E011-A718-0025901D5C62. root
root://easpublic. cern.ch//eos/opendata/cms/hidata/HIRun201s /045A69BA-9A42-E011-A797-0025901AFG5A. root

Please note that the file you are going to download (001DA267-7243-E011-B38F-001617C3BECE roof) is 4.9 GIB big. On an average
ADSL connection, 1t may take several hours 10 download It

Most collaborations provide container images of virtual machine images allowing 1o perform analyses. i you use one of those, then you do
not need to downioad datasets manually, because all the necessary file chunks will be accessed via the XRootD protocol during the Iive

‘analysis. Please chack the comesponding getting started guides for more detais.

Manual downéoad of files via HTTP is only necessary if you would prefer not 10 use the XRootD protocol for one reason or another.

HIALIPhys ics/RECO/ZS5-v2/0f

root: //eospublic. cern.ch//eos/opendata/cns/hidata/HIRun2010/HIALLPhysics/RECO/Z5-v2, 1-E01: 16B8C. root
root: //eospublic. cern.ch//eos/opendata/cms/hidata/HIRun2010/HIALLPhysics/RECO/ZS-v2, 43-E£011-9C 1DBBA. root
root: //eospublic. cern.ch//eos/opendata/cms/hidata/HIRUn2018/HIALLPhysics/RECO/ZS-v2,/0008/06575280-DC43-E011-9334-091DBOF298CE . root
« ¢ 1 2 3 4 5 . 6543 » root://eospublic. cern.ch//eos/opendata/cns/hidata/HIRun2010/HIALLPhysics/RECO/ZS-v2, F42-E011-8 11784. root

root: //eospublic.cern.ch//eos/opendata/cns/hidata/HIRUn2810/HIALLPhysics/RECO/ZS=v2, 22B-8E42-E01 7CD712. root
root: //eospublic.cern.ch//eos/opendata/cns/hidata/HIRUn2818/HIALLPhysics/RECO/ZS-v2/0008/B63F3A4C6041-E011-AISB-001DB9F23A20. root

o Pablo Saiz | CERN Open Data 03.10.2024
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Cold storage use case Work n progress

open

= Help~ About =

‘ . . PR 3 el I | d a t a HIAIlIPhysics primary dataset in RECO format from the 2.76 TeV Pb-Pb run of 2010 (/HIAlIPhysics/HIRun2010-ZS-v2/RECO)
... = -_— JHIAIPhysics/HIRUN2010-ZS-v2/RECO, CMS collaboration

Cite as: CMS collaboration (2020). HIAIIPhysics primary dataset in RECO format from the 2.76 TeV Pb-Pb run of 2010 (/HIAlIPhysics/HIRun2010-Z8-v2/RECO). CERN Open Data Portal
DOI:10.7483/OPENDATA 305G POEC

There is one publication referring to these data

= N Description
HIAlIPhysics primary dataset from the 2.76 TeV Pb-Pb run of 2010.
The list of validated runs, which must be applied to all analyses, either with the full validation or for an analysis requiring only muons, can be found in
Validated runs, full validation

Validated runs, muons only

Dataset characteristics

Dataset characteristics

75482193 events. 28954 files. 151.0 TiB in total
50 files currently available. Request access,

S
i

1 75482193 events. 28954 files. 151.0 TiB in total.
50 files currently avaiable. Request access to the rest

’
’
N,
N
’

pts
~.
PR

Options

1. Download files locally 2 Pownload fileindex 3 Request staging

< pendata.cernjrecord/14011/fles/CMS_HIRun2010_HIAIPhysics_75-v2_RECO._file_index.txt

Experiment
. Framework

RN
N e List af files

N e
o o e e

-

1Physics/REC

Filename sire

1Physics/REC

1Physics/REC

1Physics/REC

C\E?W Pablo Saiz | CERN Open Data 03.10.2024 8



Reguest staging

Ll

Ensure that anonymous Protect system from Notify users when data
users can download data abuse are available

Please, tell us why you want to access these data

Submit

C\E/RW Pablo Saiz | CERN Open Data 03.10.2024



Cold storage challenges

1. Monitoring
1. Identify candidates for cold storage i?'
2. Keep track of cold storage requests

2. Transfer files P
A. CERN Tape Archive: FTS )
B. Experiment frameworks: Dedicated plugins per experiment

3. Data sovereignty

1. Experiment still responsible for data (!)

"
%,

4. Multiple copies of datasets 9:

(C\E/RWE\ Pablo Saiz | CERN Open Data 03.10.2024
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Cold storage: current status

m N

1l 8

P

1. Create tools to archive/stage/remove V
2. Store information of multiple copies V
3. Agree on disk/tape quotas
4. Modify Ul: display/search hot copies; request cold copies

: . )
5. Automatic staging @

(Optional) Implement other cold storage alternatives 0

CE/RW
\
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KPI: Audience

« KPI for management
« Service availability, resources, users,...

« KPI for service managers/curators
* Response time, % errors, accesses per experiment/dataset,

« KPIfor end users
 Most cited datasets, most used, ...

New member of Open Data team working on this: D. Horvat

CE/RW
\
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Service Performance Qualification

5 @Irsea ~

= Home > Dashboards > IT-Services fr of

IT Department - Evolution metrics

Technical Delivery

Fabric Services

Fabric Services at CERN

Fabric Service Dashboards
Search

Print Service
IT-FA

Collaborative Applications

Collaborative Applications at CERN

Service D:

CERN Open Data Service

This dashboard shows the most relevant metrics collected as key performance indicators for the
CERN Open Data Service.

Computer Security

Computer Security at CERN

Computing Security

Search

iase and Analitics

nd Analitics at CERN

The Open Data Portal provides users inside and outside of CERN with more than 5 petabytes of
publicly available data collected and processed by the experiments through a website.

nd Analitics Service Dashboards

@ emd+k

Communication Systems

Communication Systems at CERN

‘Communication Systems Dashboards.
Search

External Gonnectivity
mcs

Network Database and Registration Service
mcs

Storage Services

Storage services at CERN

Storage Service Dashboards

Computing and Device Services

Computing and Device services at CERN

Computing and Device Service Dashboards

@ Lastihour ~+ @ 0 ~ | A

Search Search Search
The search portal can be accessed here.
Engineering software service metrics Iration and Reporting & AFS Service Batch service &
IT-CA Im-50 IT-cD
Mail Service AVaIlabl'lty @ on Demand & g:;;\ Service chl:C service &
Open Data Service Storage Service . CERN Tape Archive HPC service o
IT-CA Im-50 IT-CD
Storage Service (WIP) . CERNBox Service Linux Operating System o
Im-50 IT-CD
ervice . EOS Physics Service Linux Software Building o
m-sD IT-co
o 1 Service . File Transfer Service (FTS) Mac & iOS Service e
m-sD IT-co
3 Service Filer Service Productivity Software Service
o m-sp IT-co u
ch Service Public PC Service
o k-]
IT-co
QOracle Database Service s Server Pmu\;\nnmg Service v
IT-DA IT-CD

CERN
\
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Internal dashboard for Service Admin

() Dashboards Open Data accesses Fullscreen  Share Clone  Reporting & Edit P @ ‘

Created early this year:
« Using logs from eos /\ A

. = N / |
# accesses AN AA EPNAN ot /\,f \VA\/_/\\/,,,V, a8

Count

0 —

2024-09-05 00:00 2024-09-07 00:00 2024-09-09 00:00 2024-09-11 00:00 2024-09-13 00:00 2024-09-15 00:00 20, 00 2024-09-19 00.0 2024-09-21 00:00 2024-09-23 00:00
® O u I I I e tral IS e rre metadata.timestamp per 12 hours

2024-09.2700:00

- List of files (table) List of app (table) List of protocol (table) @ss  Totals
« Breakdo er experiment
r wn I experi n
data.path: Descend... ¥ Count v Totaldatar... v Filesize V. data.sec.app... v Count v Totaldataread v data.sec.pr... v Count v Totaldatar... v
® L aSt 30_d ays Jeos/opendata/atlas/Out 153,898 165.3GB 1.5GB http 1,455,432 55478 https 1,521,526 558.4T8
/eos/opendata/atlas/Outr 63,032 107.5GB 320.1MB python3.8 673,212 937.8GB krbS 887,719 1.5TB
. Jeos/opendata/atlas/Outr 61,104 139.5G8 430MB python3.11 110,042 180.4GB gsi 27 77.368 5 59 9TB
. .
(] O n O I n /eos/opendata/atlas/Out 60,538 279.8GB 859MB fuse 74,573 294GB
- Total data read
/eos/opendata/atlas/Outr 57,159 146.5GB 461.2MB 66,121 45TB
° Ke e I 0 n te rm Stats /eos/opendata/atlas/Outr 54,252 159.9GB 523.8MB python3.9 16,589 24GB
p g /eos/opendata/atlas/Outr 53,977 136.2GB 449.8MB 2,409,272 559.9TB
. /eos/opendata/atlas/Outr 52,820 109.6GB 331.4MB g » P Ol
e  Map from file to record Pep—————
Experiment Pie chart fo app/protocol
/eos/opendata/atlas/Outr 49,310 134.4GB 407.3MB
. ®cms @ http
° O p e n It u p Jeos/opendata/atlas/Outr 38,177 74.8GB 230.2MB atlas @ python3s
|l
Jeos/opendata/atlas/Outr 37,953 79.8GB 227TMB ® alice “‘\ @ python3.11
Ihcb “ ® fuse
. /eos/opendata/atlas/Outr 33,166 70GB 198.9MB ® iad Y
« More breakdown categories U9,
W g I /eos/opendata/atlas/Outr 33,055 164.3GB 1.5GB ® totem @ python3.9
@ cmsRun Total # accesses
/eos/opendata/atlas/Outr 28,770 67.8GB 187.2MB

* Prototype with MONIT-GRAFANA |

C\E/RI—\W Pablo Saiz | CERN Open Data 03.10.2024 14



Beyond repositories: usage workflows

cernopendata-client Allows to compose data usage workflows

» Version 0.4.0 released in Aug 2024

Container image: Container image: Container image: Container image:
H H R cernopendata-client cernopendata-client cmsopendata/cmssw_7_6_7-... root
» Allows querying metadata relations:
Get metadata Get validated runs list Run the job(s) Make reference plots/output

Which gitlab container image for a given dataset? (o] Q Q Q

$ cernopendata-client get-metadata \ \ / \‘.\ ' ;
--output-value system_details.container_images.name \ ’ ‘ ’ \ ’

--filter registry=gitlab \ — ‘
--doi 10.7483/OPENDATA.CMS.A342.9982 Container imge Continer image Cortainer mage:

python/bash python/bash gitlab-registry.cern.ch/cms-cloud/brilws-docker
Task: Task Task:

: ask:
Find needed values from metadata  Build the job configuration Get the luminosity

Pablo Saiz | CERN Open Data 03.10.2024 15


https://indico.cern.ch/event/1432766/timetable/#55-reana-reproducible-analyses

CERN Open Data Portal

» Digital repository with 5 PB of data
« (Curated data: datasets, documentation, software...

" -
« Currently used by: A@ e % ' Pl?ﬁ(EpNIX

ALICE =

* 2 more in the process: ‘q"-ﬂ-

« Current activities:
Lo ot http://opendata.cern
« Cold data storage
. KPI

P

opendata-team@cern.ch

(C\E/RI—\WE\ Pablo Saiz | CERN Open Data 03.10.2024


opendata@cern.ch
http://opendata.cern/




