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CERN Open Data Portal

Open Help~ About~
 Repository of data
 Launched in November 2014
[ ]
« Plenty of content N
® Da.taset Explore more than five petabytes ’ ')\ /
L . . of open data from particle physics!
e Collision, simulated and derived / > .
« Documentation ey —————— (=] /'
» Glossary, tutorials, configuration, N
examples Fplere gl \
-  Software P os
* Virtual machines, containers sl
e Current Size
. >5PB
. > 70k entries :
o £ s, N
« > 2.5 million files nal: ATLAS b PH ENIX
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Recent updates in content

ATLAS releases 65 TB of open data for research
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led events. It allows to view events as they turn up in the detector, examine tracks,
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CMS releases 13 T¢

2024-04-02 by CMS Collaboration
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a from the JADE detector (DESY-PETRA)
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The CMS experiment at CERN is)f
accessible to the global scientifié

10000

opendata.cern content (cumulative)

79 to 1986 with e+e- collision energies ranging from 12 to 46.7 GeV. JADE was one of the

r

have bieen made avalable 1o the global Community Withir Just te years ol

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

Run / Event / LS: 210658 / 258840557 / 304
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Data volumes

 Taken from J. Boyd at 4th DPHEP workshop

« Table updated since originally created, and consistent with previous estimates
ALICE ATLAS CMS LHCB Sum Cumulative

(TB) (TB) (TB) (TB) (TB) (PB)
2022 15 0 1089 200 1304 1.3
2023 20 150 872 4600 5642 6.9
2024 105 0 1436 0 1541 8.5
2025 105 0 1768 0 1873 10.4
Total 245 150 5165 4800 10360
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https://indico.cern.ch/event/1432766/timetable/#57-cern-open-data-policy-to-im

Cold Storage support

« 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

« Arethere any more efficient ways of long term archival?

 Possibilities:

« Computing instead of storage2|—i LHCb Open Data Ntupling Service |<

» Cold Storage. Move part of the data to cheaper storage (Tape, experiment frameworks)
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https://indico.cern.ch/event/1338689/contributions/6011124/

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/fil S_HIRun2010_F 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
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Work In

Cold storage use case

open - .
= Help About

. . JHIAlIPhysics/HIRun2010-Z5-v2/RECO, CMS collaboration

® ® ® F B M=) | d a t a HIAIIPhysics primary dataset in RECO format from the 2.76 TeV Pb-Pb run of 2010 (/HIAIIPhysics/HIRun2010-ZS-v2/RECO)

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
g . - DOI:10.7483/OPENDATA 305G POEC

L

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, rest

+ 75482193 cvents. 28954 files. 151.0 TiB in total.

50 files currently avaiable. Request access to the rest

-

S
g

QFTS

Options

\ Tape Archive Efgﬁgvmvgrnkt 1. Download files locally 2- Download file index 3 Request staging

@ %3 opendata.cenrecord/140Tfles/CMS_HIRun2010_HIAIPhysics_Z5-v2_RECO.file_index.txt

\
“
/s N

\N

g List of files

1Physics/REC

Filename sire

root://eospubli 1Physics/REC

rrrrr

1Physics/REC

root://eospubli 1Physics/REC

rrrrr
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Reguest staging

L=l

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

Dataset requested

Thank you for your interest in this dataset!
At the moment, the dataset is not available.

We will look into making it available, and then this page will be updated.
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File and record status

 File can be;

* Only on hot
« Only on cold register_hot
* Both
hot
 Record can have multiple files
archive register_cold

« All files on hot

 Some files on hot
hot_cold
$ cernopendata cold

* Allfiles Only on cold Usage: cernopendata cold [OPTIONS] COMMAND [ARGS]...
clean_cache stage
Commands:
archive Move a record to cold.
clear-hot Delete the hot copy of a file that has a cold copy.
list Print the urls for an entry.

stage  Move a record from cold.
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CLI for cold storage

« Commands for the service managers
« With the goal of automating them later on...
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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:
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Internal dashboard for Service Admin

Created early this year:

= 0 Dashboards Open Data accesses Fullscreen Share Clone Reporting & Edit P
* Using logs from eos i
IN I \
s
* # accesses
A ) e T ek % L AN
R e — Mo e =N AN, | .
* Volume transferred e et s 1
. List of files (table) List of app (table) List of protocol (table) - Totals
* Breakdo er experiment
r wn I experi n
data.path: Descend... -~ Count v Totaldatar... - Filesize data.sec.app... v Count v Totaldataread - data.sec.pr... v Count v Totaldatar...
® LaSt 30_days /eos/opendata/atias/Out 153,898 165.3G8 15G8 http 1,455,432 55478 https 1,521,526 558478
Jeos/opendatajatiasfOutr 63,032 107568 320.1M8 python3.8 673212 937.8G8 krbS 887,719 1518
. eos/opendata/atias/Outr 61,104 139.5G8 430MB python3.11 110,042 180.4GB gsi 27 77.368 559 9TB
L] .
® O n O I n Jeosjopendatajatias/Out 60,538 279.568 859MB fuse 74,573 29468
- Total data read
/eos/opendata/atias/Outr 57,159 1456.5GB 461.2MB 66,121 4578
° Kee IO n te rm Stats Jeos/opendata/atias/Outr 54,252 159.9GB 523.8MB python3.9 16,589 24GB
p g Jeosfopendatajatias/Outr 53,977 136.268 449.8M8 2,409,272 559.9T8
. Jeosjopendatajatias/Outr 52,820 109.6GB 331.4MB <1 2 &g 3
e  Map from file to record P ————
Experiment Pie chart fo app/protocal
/eosfopendata/atias/Outr 49,310 134.4GB 407.3MB
. ® oms @ htp
® Ope n It u p /eosfopendata/atias/Outr 38,177 74.8G8 230.2M8B atlas @ python3 s
Jeos/opendataatias/Outr 37,353 79.868 21M8 @ Sn "‘ @ pyioasy
thed “ ® fuse
. Jeos/opendata/atias/Outr 33,166 7068 198.9M8 o isic ° 2 409 272
* More breakdown categories ' :
W I Jeosjopendatajatias/Outr 33,055 164.3G8 1568 ® torem ® python3s ’ ’
©® cmsun Total # accesses
/eosfopendata/atias/Outr 28,770 67.8GB 187.2MB ‘
. @ cco
* Prototype with MONIT-GRAFANA
WI
CERN .
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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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CERN Open Data Portal

» Digital repository with 5 PB of high energy physics data : _ e
« Curated data: datasets, documentation, software... atice AAS = % PHENIX

« 3 more in the process: ‘Q} "E‘ %

« Adding cold storage support:
» Files might be stored on cheaper media, not immediately accessible.
» Interface with FTS and CTAto archive/stage files
» First round with manual operations triggered by user/curators requests
« With the goal of automating it later on
* Ongoing effort on improving the monitoring

opendata-team@cern.ch http //Opendata cemnm

0
NS

B
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