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Context - ESCAPE EU Project ESCAPE

e Starting in 2019, the ESCAPE collaboration brought together various physics
communities (ESFRIs, Rls, ERIC...)

o Tackle and solve common computing issues
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( RI-Specific Science Platforms
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o From an Open Science perspective r — ‘ :
. . Gd, _ Private/public Commercnal _
e Project ended in 2023 » ESCAPE - . ‘ i e
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Open Collaboration
o In addition to main project outcomes
o Various initiatives and communities were naturally established
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Consolidate ESCAPE outcomes :' .‘-: OSCARS ESCAPE
(1)

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
. for Research & Society

e [tis fundamental to keep the momentum and communication to foster
collaboration on common projects.

e (Cascading grants via OSCARS project.

o Understand the outcome of the first grant's call.

o Put communities together to build a common basic roadmap.

o Identify and aggregate specific community needs.

o Both within a cluster (ESCAPE) and a between clusters (PaNOSC, SSHOC, ENVRI-FAIR,
EOSC-Life).

Data discovery, analysis and reproducibility in VREs - CHEP 2024 - 24 Oct - Enrique Garcia
D



Disclaimer

What this presentation IS going to show

e One of many analysis facility "concepts”
e Results of a bottom-up approach from (ESCAPE) user needs
e Built fully Open Source

What this work IS NOT trying to do

e Solve everybody's needs (collaborations, experiments etc...)
o Might not be compatible with certain computing architectures (bottom-up vs top-down).

e Provide an unique / monolithic solution
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CERN Virtual Research Environment i

e ESCAPE outcome

o The place where most of the data-related R&D

o Authentication &
activities happened. Authorization
o PoC platform provisioning different solutions
Data
for users:

Management Analysis

m Built on top of a common scientific
tool: Jupyter
Software environment & repositories
Connection with resources: EOS, CVMFS Notebook
Ease interacting with underlying services Senice

e To date CERN VRE acts as a middleware interface allowing scientific users to
access different services and computing resources.
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https://jhub-vre.cern.ch/

CERN Virtual Research Environment i

e K8s cluster using OpenStack @ CERN a gEfW

e Services installed via helm 0 o Hm
. égéb
o ESCAPE Rucio Instance - ESCAPE Data Lake GitHub = A

o Reana VRE instance VRO — Jupyterhub

o JupyterHub

)
e AAIl: ESCAPE Indigo IAM reana ¥

e Pre-loaded software environments via Docker images (‘josc‘k:r

e CVMFS Q

e EOS and CEPHFS storages S -
W=os 2

ceph
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Scientific analysis stages
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Services accessible via the CERN VRE

<« (&) 25 jhub-vre.cern.ch/user/garcia/lab Q o O 9 New Chrome available

SCIENTIFIC DATA MANAGEMENT

: File Edit View Run Kernel Tabs Settings Help

o ™ Terminal 2 X [+ a

= 3RUCIO o
jovyan@jupyter-garcia:~$

o jovyan@jupyter-garcia:~$ &
EXPLORE  NOTEBOOK *t O jovyan@jupyter-garcia:~$
jovyan@jupyter-garcia:~$
ATLAS LAPP SP:* jovyan@jupyter-garcia:~$

jovyan@jupyter-garcia:~$
jovyan@jupyter-garcia:~$

Search Everything ~ ) ) N
jovyan@jupyter-garcia:~$

2 jovyan@jupyter-garcia:~$
SEARCH RESULTS jovyan@jupyter-garcia:~$
jovyan@jupyter-garcia:~$
* ATLAS_LAPP_SP:DMsummary.dilept... @ jovyan@jupyter-garcia:~$ rucio list-scopes
test
@ ATLAS_LAPP_SP:DMCrossSec...25.79KiB ET_0SB_MDC1
CMS_CERN_AGC
@ ATLAS_LAPP_SP:DMCrossSec...25.79KiB ATLAS_LAPP_SP
KM3NET_ECAP_SP
@ ATLAS_LAPP_SP:DMCrossSec... 25.79KiB EGO_INFN GW
LAPP-MUSTRY
@ ATLAS_LAPP_SP:final_histos.r... 4.64MiB RIs TESTS
j j ter- iai~ io list-dids ATLAS_LAPP_SP: ——filt 'type=all’
@ ATLAS_LAPP_SP:Limitinterpol... 26.38KiB Jovyanejupyter-garciai=3 irucio Hst=dids - - irter typema
) | SCOPE:NAME | [DID TYPE] |
@ ATLAS_LAPP_SP:merged_D... 167.13MiB i I
’ ’ | ATLAS_LAPP_SP:DMCrossSectionGraphs_axial_ee.root | DIDType.FILE |
© ATLAS_LAPP_SP:merged_D... 16713MI8 [ | x| ps”| APP_SP:DMCrossSectionGraphs_axial_mumu-2. root | DIDType.FILE |
= ’ . | ATLAS_LAPP_SP:DMCrossSectionGraphs_axial_mumu.root | DIDType.FILE |
@ ATLAS:LARP_Sp:testifoot 4BAMIB | ATLAS_LAPP_SP:DMsummary.dileptonReinterpretation_14TeV.2018 | DIDType.DATASET |
g . | ATLAS_LAPP_SP:final_histos.root | DIDType.FILE |
& ATLAS_LAPP_SPitestFCroot  4.64MIE 1| a7 nS™| APP_SP:LimitInterpolator_CLO5_14TeV. root | DIDType.FILE |
| ATLAS_LAPP_SP:merged_DM_axial_ee_gDM_1p@. root | DIDType.FILE |
| ATLAS_LAPP_SP:merged_DM_axial_mumu_gDM_1p@. root | DIDType.FILE |
| ATLAS_LAPP_SP:testFC. root | DIDType.FILE |
| ATLAS_LAPP_SP:test.root | DIDType.FILE |
jovyan@jupyter-garcia:~$ [|
Simple 2 0 Terminal 2
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Scientific analysis stages
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Services accessible via the CERN VRE

— File Edit View Run Kernel Git Tabs Settings Help
= [ Launcher + Z File Edit View Run Kemnel Git Tabs Settings Help
reana 1 T
= reana
Ki T test_ET.1
O comnzer workriows  crete it ©  CONNECT WORKFLOWS  CREATE test_ET1
— =l Notehnnk < lE‘ Notebook
4D CONNECT TOREANA Z File Edit View Run Kemel Git Tabs Settings Help ®
- otest_ET #1 finished in 2 minutes P
Server Name reana Finished: 17/10/2024, 14:46:00 step 13/13
https://reana-vre.cern.ch © CONNECT WORKFLOWS  CREATE 22 %ENGINELOGS [JOBLOGS [JWORKSPACE [ SPECIFICATION e > o Cheeee c,,,.,se,,;,,m,h,
z A " 1 e | = Fle Edit View Run Kemel Git Tabs Settings
]
coess Token 4> YOUR WORKFLOWS download_data = reaha
(ofi | ekubernetes @ gheriojvre-hubjvre-rucio-clier
ra download_data
L= | | search Q ‘ I3 SW gownload_data  SM-UCl.ac be/MDC1/data/E2/E-E2_STRAIN_DATAS @  cownecr  workriows  creste
5 = job: download_data <
¥ Status all - Sort by newest first - * . download_data  le: LC ALL: cannot change locale (en_Us.UTF-8] ©
—a /et-origin.cism.ucl.ac.be/MDC1/data/E:
Reso download_data e Fierie (et-origin.cism.ucl.ac.be)... 130. Otest ET
» Conn  download_data .cism.ucl.ac.be (et-origin.cism.ucl.ac.be) |13t Finished: 17/10/2024, 14:46:00
a test_ET #1 © finished HTTP ting response... 200 0K
Leng _MUn_PYgWwb ) B oENGNELOGS (3U0BLOGS [ WORKSPACE
— RV run_pygwb DATA-1002646016-2048. gwf "
# | run_pygwb I 0% 3§ ™ | Search
test_demo_GA #1 © finished run_pygwb . 0% 5
1 pygwb_combine 0% 3. File size
1 0% 3.
0% 3 D reanayaml 133 Bytes
0% 5.
test1 #1 x failed 0% 3, D psds_csds_1002646016-1002648064.npz 2.13 Mits
)% 11
s D) point_estimate_sigma_1002641620-100... 766.42 Kia
test #2 x failed 0% 4 [0 psds_cads_1002643064-1002650112pz 213 Wi
DD parameters_1002645016-1002648064_t... 108 Kie
D paramatars.oi 981 8ytes
. simple 2 mie ©
test #1 x failed T - " D) point_ostimat_sigma_1002643068-100... 766.46 Ko
K < 23 > >l Python F
q K¢ 123>
_ Simple 2 ® ‘
-
Simple & ® L simpie ¢ imig ©

>

Help.

finished in 2 minutes

step 13/13

Q

[ SPECIFICATION

& Download all

Last modified
1771072024, 14:43:44 0
1711072024, 14:44:57 0
17110/2028, 14:48:24 ]
17110/2028, 14:45:38( )
171012024, 14:44:57 )
171102024, 14:44:24 1)
1710/2024, 16:a3:a5( )

1711012024, 14:45:08 ()

reana

QW

 Terminal 3 x|+

jovyangjupyter—garcia:ng
Jovyanejupyter-garciai~$ 1s -1

dnwxr-sr—x. 3 jovyan users ct 17 14:43 ET_t
G-, 3 Jonyan veers sH1B28801 0ct 17 1810 ok
nexr—sr—x. 2 jovyan users 4194304 Oct 17 16:17 test ¢
Jovyangjupyter-garciai~s
Jovyanejupyter-garcia:s
Jovyangjupyter-garciai~$ ls test_ET.1
paraneters. ini
paraneters 1002646016-1002648964_final.ini
paraneters_1002643064-1002650112_f1nal, ini
point_estinate_s igna_1002641920-1002643968. npz
stinate_signa_1002643968-1002646016.npz
psds_csds_1002646016-1002648064. npz
pds_csds_1002648064-1002650112.npz
reana.yanl
Jouyan@jupyter—garciai~g
Jovyangjupyter-garciai~s

@ oownioaded 8 fes

59
&
&
ests
e
x

Terminet s [N
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Scientific analysis stages
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Services accessible via the CERN VRE

File Edit View Run Kernel Git Tabs Settings Help

B jovyan@b5ea29c50901: ~ X | +

™ Z File Edit
m (sase Jonyenesen -
o : File View Run Kernel Git Tabs Settings Help
® - 2
= Search... o
i) ® Records () Communities 0 Upload
Seal
» = ®
Showing Results from "ESCAPE OSSR" z p
(J sandbox
le source Type Date Published * Select Files to Upload *
cds-astro/aladin-lite: Software 2024-09-18 $HOME
3.5.1-beta
O Select All
GammalLearn Software 2024-08-21
B dataset MH%Z;?;
cds-astro/mocpy: v0.16.2  Software 2024-07-26 14/10/2024
reana.yaml| a
MOC Lib Rust, MOCCLI,
N ! fty 2023-12-11 . 14/10/2024
MOCWasm and MOCSet SO 023 codemeta.json of o
R3BRoOtGroup/R3BRoOt: B README.md renerzoz
R3BRoot Release June Software 2024-06-20
09/09/2024
2024 O B work 4096 B
G-Tomo Software 2024-06-03
timewise-sup: The
Timewise Subtraction Software 2024-05-05 .| il
Simple 1 0@ 4 files Expal
|
Digital Object Identifier Simple

Simple

View Run Kernel Git Tabs Settings Help

Confirmation

Title: Software upload test
Resource Type: software
DOI: (automatic)
Description: None given.

Creators:
o Enrique G (CERN)

Files:
o [homefjovyan/README.md

o [homefjovyan/codemeta.json
< [homefjovyan/reana.yaml|
o [homefjovyan/dataset

Sandbox: No

2 mog ©

(base)

B jovyan@b5ea29c50901: ~ X | +

% |

T

2mog ©
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Scientific analysis stages can be performed in the VRE
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#RUCIO reana 22n000
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permanent link

Demo (video x1.5)

€ D> e 25 jhub-vre.cern.ch/hub/login Q Y & '

Z Jupyterhub

Sign in wiih OAuth 2.0
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https://youtu.be/wCEM-N_TL7A
https://docs.google.com/file/d/1-oIVn5oCqQgER65kGn7v6FVfwhwLxjnd/preview

Summary RS

e CERN VRE presents an Analysis Facility concept
o Allows performing most of the stages of a complete scientific analysis
o All from the localhost of a Jupyter session - compatible with a remote / cloud-based architecture
m Accessing and discovering data via the Rucio Plugin
m (re)Triggering a workflow on a Reana instance
m  Publishing results on Zenodo

e F[ully modular
o Can help establishing the basic tools for certain communities

Data discovery, analysis and reproducibility in VREs - CHEP 2024 - 24 Oct - Enrique Garcia 16
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Future of the CERN VRE

e Demonstrator will continue

o As a PoC and test place for other
communities
As a place for R&D activities
o Potential Open Science
platform
m ET Workshop Feb '24

e Maintain the community active

and provide support / expertise
o Lia L. Track 1 presentation
on behalf ET community

P — * 0 @

20-23 févr. 2024 Q
BV Grand Hotel Assisi
Fuseau horaire Europe/Rome

Accueil ET Introduction Mock Data Challenge B &
(LR TP [ 20 févr. 2024,17:20
Accommodation & ® 1h20m

Registrati
SUstraton 9 Auditorium (BV Grand Hotel Assisi)

Liste des contributions
Liste des participants Orateur
2 Elena Cuoco
Description
Iighight ing the Einstein pe N
will cover

astrophysical signals.

but we need to request the AAI credentials for all the students to

ESCAPE VRE team.

@ Documents de présentation

® EFMDCintroduction handson pdf
& ET-MDC-Tutorials

Aide | Contact | Protection de la vie privée

INDICD)  Fonciome avec ndco

ETAP Einstein Telescope Analysis Portal

University of Geneva
Participating organizations:

* University of Geneva (P Paul Laycock)

* Targeted start date: January 2025
* Duration of the project: 18 months
* Overall funding: ~250 K€

The main objectives of this project are:
* Deploy the CERN ESCAPE VRE at University of Geneva

¢ Connect to multi-RI Data Lakes managed by Rucio (MADDEN)

« Deploy multi-RI Metadata services from the HEP Software Foundation (HSF)

¢ Design a flexible computing resource monitoring service

Pictures drawn on excalidraw com/

CHEP2024, 19-25/10/2024
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https://agenda.infn.it/event/38405/contributions/218806/
https://indico.cern.ch/event/1338689/contributions/6010882/
https://indico.cern.ch/event/1338689/contributions/6010882/
https://agenda.infn.it/event/38405/contributions/218806/

Thanks for your attention

enrigue.garcia.garcia@cern.ch; escape-cern-ops@cern.ch

VRE links:

e Access tothe VRE https://ijhub-vre.cern.ch/
e VRE documentation https://vre-hub.qgithub.io/
e GitHub organisation  https://github.com/vre-hub
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Rucio JupyterLab Extension

e Official Rucio component

e Compatible both

o  jupyterlab v3
o jupyterlab v4

e Integrated into interTwin - EU
project infrastructure |
e Code: L ane

https://github.com/rucio/jupyterlab-extension
e Documentation:

https://vre-hub.qgithub.io/docs/extensions/rucio-jupyterlab/

Data discovery, analysis and reproducibility in VREs - CHEP 2024 - 24 Oct - Enrique Garcia 20
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https://github.com/rucio/jupyterlab-extension
https://vre-hub.github.io/docs/extensions/rucio-jupyterlab/

Reana Extension

T Fle €6t View Run Kemel Tabs Settings Help
= reana T e - I,
- [r— 62042 ~/UGR/ jupyterlab- extension-tutorial$ ] -
e 2024 Summer Student = wwromm
project all|
W Access Tok
I
Smple 0 1 @O ® ruben@LEGION: ~/UGR/jupyterlab-extension-tutorial 2 [}
e Code:
https://github.com/vre-hub/reana-jupvyterlab-extension
e Documentation:
https://vre-hub.github.io/docs/extensions/reana-jupyterlab/
21

Data discovery, analysis and reproducibility in VREs - CHEP 2024 - 24 Oct - Enrique Garcia


https://github.com/vre-hub/reana-jupyterlab-extension
https://vre-hub.github.io/docs/extensions/reana-jupyterlab/
https://pypi.org/project/reana-jupyterlab/
https://zenodo.org/records/13366840

5
2

it View Run Kemel Git Tabs Settings Help

O jovyan@b5ea29c50901: ~ X | +

m (base) jovyan@hSea29c50901:~$ ||
i

Zenodo JupyterLab Extension

Search

* ¥ i & O B U

e 2024 Summer Student project moents

Gammalearn Software 2024-08-21
cds-astrojmocpy: v0.16.2  Software 2024-07-26

MOC Lib Rust, MOCCLI,

o Few functionalities still under dev W , E
O V1 .O‘O b efo re th e e n d Of th e yea r zzl;r:oot Release June Software 2024-06-20
G-Tomo Software 2024-06-03

timewise-sup: The
Timewise Subtraction Software 2024-05-05

e Code: I

https://qgithub.com/vre-hub/zenodo-jupyterlab-extension

e Documentation:
https://vre-hub.github.io/docs/extensions/zenodo-jupyterlab/
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