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The VRE

A collaborative online platform where interested researchers members will be able develop their Science Projects. It will host and
implement the services provided by the ESCAPE WPs 2, 3, 4, 5 and 6 to provide an environment where the digital content of a scientific
result can be easily findable, accessible and reusable.
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VRE principles

WebUI

interface

publicate

To facilitate
onboarding.
Good
documentation

is key.
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VRE landing page
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Infrastructure overview

DB
ORACLE Python Rucio main
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Infrastructure overview
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{ruclo-cli} reot@egazrzarr-rucio:-# I

Infrastructure overview

- REST
ORACLE Python Rucio main (http) FT—
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Infrastructure overview
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Infrastructure overview

DB A REST
P n i i
ORACLE ytho Ruz:fr)vl:iun (http) client
g
‘RUCIO
Rucio v
daemons
Authentication Rucio WebUI [F= sy — ——— _ : : Search
server server
You are here: RSE List Rucio Version { WebUl / Server \: 1.25.7/1.28.7

RSE List

Show Search

100 -
3

enfnes

RSE L Type City Region Country ISP Time Zone Volatile Deterministic Staging Area
ALPAMED-DPM DISK Missing from CRIC NULL true false false
AWS WEBDAV DISK Missing fram CRIC NULL true false false
CERNBOX-CS3 DISK Missing from CRIC NULL true false false
CNAF-STORM DISK Missing from CRIC NULL frue false false
CNAF-STORM-TAPE TAPE Missing from CRIC NULL true false false
CNAF_CMS TEMP DISK Missing from CRIC NULL frue false false
DESY-DCACHE DISK Missing from CRIC NULL true false false
DESY-DCACHE-NDR DISK Missing from CRIC MNULL false false false
DESY-DCACHE-TAPE TAPE Missing from CRIC MNULL true false false
EULAKE-1 DISK Missing from CRIC NULL true false false
EULAKE-EC DISK Missing from CRIC NULL true false false
FAIR-ROOT DISK Missing from CRIC NULL true false false
GSI-ROOT DISK Missing from CRIC NULL true false false
INZP3-CC-DCACHE DISK Missing from CRIC NULL true false false
IN2P3-CC-LSST-DEST DISK Missing from CRIC NULL frue false false
IN2P3-CC-LSST-SOURCE DISK Missing from CRIC NULL true false false
INFN-NA-DPM DISK Missing from CRIC NULL true false false
INFN-MNA-DPM-FED DISK Missing from CRIC MNULL true false false
INFN-ROMA1 DISK Missing from CRIC NULL true false false
JUPYTER-SCRATCH-
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Networking + monitoring overview
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Networking + monitoring overview
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The Data Lake architecture
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A federated data infrastructure

storage services (RSEs) across Europe
data orchestration with Rucio, policy-
driven data management

file transfer and with FETS3, multiple
protocols (davs, xrootd, gsiftp)

grid file access library with GFAL2
Identity and Access Management (IAM)
deployed at INFN/CNAF - new Rucio
version supporting token-based auth

CRIC Global Information Catalogue
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A step further - Data Lake as a Service (DLaaS)

Hub API | OAuth auto renew
l Rucio JupyterLab
extension CephFS Cinder
~ Jupyterhub |—— /

in /homel/jovyan, shared between
i users, never cleaned, 800GB

EOS EULAKE-1

° in /Iscratch, shared
between users, cleaned
. every day, 384TB
Jupyterlab e replication mode, to store
S’ requested replicas

|

Subject Mapping
Cron

Y
ESCAPE |IAM < SCIM API

N
Horizon 2020 ESCAPE (iEE_W Future

..........................................

AN S

EOSC-Future progress meeting, 21-22 July 2022



https://escape-notebook.cern.ch/hub/

The VRE server

WebUI account

Usef ———b Authentication > App
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The VRE server

WebUI account

Usef ———b Authentication > App

(ESCAPE IAM .
replica mode | Rucio instance  —d—e—9p Datalake

wi.th. X509 o = (FUSE
certificate or Jw’ mounted ﬂopenstacI' OFTS
proxy) ’ —E -
DLaaS \—‘ a
User kubernetes .
interface RUCIO

Authentication to the reana-qga.cern.ch d

instance can now happen with EduGAIN for FEalla workflow ¢ computing g L docker

researchers outside CERN environment L4
GitLab
computatlonal

OSSR repo
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The VRE server

WebUI account

Usef ———b Authentication > App
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replica mode | Rucio instance  —d—e—9p Datalake

Wi.th. X509 P (FUSE
certificate or Jw’ mounted ﬂopenstacI' OFTS
proxy) ' ‘———i§EL___’ —
Compute DLaaS \—‘ a
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AN EXAMPLE

Starting to connect the dots
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ATLAS Dark Matter Reinterpretation - Dilepton Resonance

1. Import files as variables into notebook

*RUCIO
EXPLORE NOTEBOOK

ATTACHED DIDS

& ATLAS_LAPP_SP:DMCrossSectionGraphs_axial_ee.root

axial_ee

& ATLAS_LAPP_SP:DMCrossSeclionGraphs_axial_mumu.root

axial_mumu

& ATLAS_LAPP_SP:Limitinterpolator_CL95_14TeV.root

limit_imtepol

environment is already

spawned

L

® Hyy_ana.ipynb

* | |A| dilepton_testipynb x

o 1 axial_ee, axial mumu, limit_intepol

E elena_test.txt

(feos/eulake 1/ATLAS LAPP_SP/9d/f2/DMCrossSectionGraphs_axial ee.root,
feos/eulake 1/ATLAS LAPP_SP/58/58/DMCrossSectionGraphs_axial_mumu. root,
20 e = 2 L apPp P i [ 1 = i

O ool atn

import ROOT
import gfal2

typelaxial_ee)

rucio_jupyterlab.kernels.ipython.types.SingleItemDID

®* | @ Terminal 1

[11]: |def GetInteg(histo):

mgXsec

mAal1 AYcar

return histo.Integral()

def getDMCrossSection{medType):

ROOT.TMultiGraph()
BANT TMul+ifranhi i

onon

2b. REANA automatises workflow execution

Filter files by name

B / dileption_jared / atlas-dm-

reinterpretation /

Name -
I notebooks
i | Il python
M README....
) ¥Y: reana.yaml

[ runReana.sh

Last Modified
2 minutes ago
2 minutes ago
3 minutes ago
2 minutes ago

a minute ago

B Terminal 1 X | = reana.yaml ¥ | = runR
1 version: 0.8.1
2 inputs:
3 directories:
4 - pythons
5 - datas
6 files:
7 - python/MakelLimit.py
8 - python/Summary.py
9 - data/DMCrossSectionGraphs axial massmass.root
10 - datasLimitInterpolator CL95 14TeV.root
11 workflow:
12 type: serial
13 specification:
14 steps:
15 - name: SetLimits
16 environment: 'reanahub/reana-env-root6:6.18.04°
17 compute backend: kubernetes
18 kubernetes memory limit: '9Gi'
19 commands :
28 - mkdir plots
21 - python python/MakeLimit.py
22 |outputs:
23 directories:
24 - plots/

notebooks python README.md
jovyan@jupyter-egazzarr:~/dileption jared/atlas-dm-reinterpretatio
==> Verifying REANA specification file... /home/jovyan/dileption j

outfilename = “"DMCrossSectionGraphs " + medType
outfile = ROOT.TFile(". foutput/"+outfilename+".root", " recreate")

# outtuple = ROOT. TNtupleD(“xsecTuple”, “xsecTuple"”, "mass :width:massDM: xsec_truth:xsec_acc:acc")
mgAcc ROOT. TMultiGraph{)

reana.yaml

B / dileption_jared / output |

Name

“s, Crossing_DMOpS0_fsilpar
“, Crossing_DM1p00_fsll pdr
%, Crossing_DM1p50_fsll.paf
%, Crossing_DM2p00_fsilpaf

runReana.sh

Valid REANA specification file.
==> Verifying REANA specification parameters...

REANA specification parameters appear valid.
==> Verifying workflow parameters and commands...

Workflow parameters and commands appear valid.
==> Verifying dangerous workflow operations...

Workflow operations appear valid.

==> Verifying compute backends in REANA specification file...

Workflow compute backends appear to be valid.

SettinglLimits.1

File /python/MakeLimit.py was successfully uploaded.
File /python/Summary.py was successfully uploaded.

2a. Output generation

Q

Last Modified
seconds ago
seconds ago
seconds ago
seconds ago

M Terminal 2
B + ¥

de

fid. xsec

—b

¥ | A dilepton_test.ipynb ®
B » m C »w Code v

if finalState == "ee": leg.AddEntry({expLimit,"#font[42]{Expected e~{+}e™{-} limit
else: leg.AddEntry(expLimit, "#font[42]{Expected #mu”{+}#mu~{-} limit}", "1")
leg.addEntry(fidXsec, "#font[42] {vector Z'_{DM} (m_{#chi}="+mDM+" Tevi}=", "1")
leg.Draw()

ROOT . gPad . Red rawAxis ()

foutput.cd()

if mDM == "0.50": expLimit.Write()

fidxsec.Write()

c.Write()

c.S5aveAs("dileption_jared/output/Crossing DM"+massDM+"_ fs"+finalState+”.pdf")

return explLimit, fidXsec

-

DrawAllCrossing(fOoutput, finalState):
massDM = ['ep5e’,'1lpea’, '1ps5@', '2pee’]

for mDM in massDM:
MakeCrossing(fOoutput, finalState,mDM)

if  name == " main

ROOT . gROOT . SetBatch({True)
ROOT.gStyle.SetOptStat{False)
ROOT , gROOT . SetStyle ("ATLAS")

# fOutput = ROOT. TFile(limit intepol, "Update”)
foutput = ROOT.TFile(file_path+"LimitInterpolator CL95_14TeV.root", "Update~)

#MakeLimit (fOutput, "ee”)
#MakeCrossing ( fOutput, "ee”, *Bp58")
#MakeCrossing( fOutput, "ee", “1ped")
#MakeCrossing( fOutput, "ee”, *1p58*)
#0rawAl ICrossing(fOutput, "ee”)
#0rawAl ICrossing( f0utput, "mumy”)
DrawAllCrossing{foutput,"11")

Info in <TCanvas::Print=: pdf file dileption_jared/output/Crossing DMep5@_fs11.pdf ha:
Info in <TCanvas::Print>: pdf file dileption_jared/output/Crossing DMlp@e_fs]l.pdf ha:
Info in <TCanvas::Print=: pdf file dileption_jaredsoutput/Crossing DM1pSe_fsQBL.pdf ha:
Info in <TCanvas::Print=: pdf file dileption_jaredfoutput/Crossing DM2pee_fs@BL.pdf ha:

10
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Summer project
Welcome Agisilaos Kounelis !

AIM: be able to use the Data Lake data from the Reana cluster, without the restriction of having data locally.

| + & B Terminal 1 ¥ | = reana.yaml ¥ | = runR

. 1 wversion: 6.8.1
Filter Files by name Q _
|' - 2 1nputs:
m / dileption_jared / atlas-dm- 3 directories:
reinterpretation / 4 - python/
B - data/
Name - Last Modified 6 files: . .
substitute with
B noiebooks 2 minutes ago .
| scope:data
i | B python 2 minutes ago
M README.... 3 minutes ago o PR T
: 11 workflow: (from Rucio DID logic)
| Y: reana.yaml 2 minutes ago 12 type: serial
[ runReana.sh a minute ago - specification:
14 steps:
15 - name: SetlLimits
16 environment: 'reanahub/reana-env-root6:6.18.04"°
17 compute backend: kubernetes
18 kubernetes memory limit: '9Gi'
19 commands :
20 - mkdir plots
21 - python python/MakeLimit.py
22 outputs:
3 directories:
24 - plots/
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Final remarks and next steps

1.To do:
a.connect with IVOA (WP4) and ESAP (WP5)
b.summer project for data fetcher/wrapper
c.summer project for Zenodo plugin for environment import (similar to Rucio one)

1.As we want to run on EOSC-provided resources, are we in need of re-deploying the Data
Lake cluster and another REANA cluster?

1.Federated authentication for all users and for both DL and Reana, ongoing discussion
on accessing reana CERN resources

1.How to deal with scalability?

EOSC-Future progress meeting, 21-22 July 2022
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References

e Rucio

e Rucio Escape WebUI

e K8s cluster CI/CD Helm + Flux configurations

e Cluster testing

e Grafana monitoring

e VRE webpage (in progress)

e VRE documentation

e VRE onboarding

e VRE scientific analyses + docker images for notebooks
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https://github.com/rucio
https://escape-rucio-webui.cern.ch/
https://gitlab.cern.ch/escape-wp2
https://github.com/ESCAPE-WP2
https://monit-grafana.cern.ch/d/cHBQ2NjWz/escape-home?orgId=51
https://escape2020.pages.in2p3.fr/virtual-environment/home/
https://datalake-rucio.docs.cern.ch/
https://drive.google.com/file/d/1pZ_GL2qVep6W4l1xjCCOc5u2frsf8H4m/view?usp=sharing
https://gitlab.in2p3.fr/escape2020/virtual-environment
https://gitlab.in2p3.fr/escape2020/virtual-environment

Thank you!



