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The VRE

DATA LAKE infrastructure for data
management and orchestration

for workflows
preservation in
collaboration
with IT-CDA

SCIENCE
PROJECTS




software catalogue and preservation

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. 

toolkit to run connected
computing resources  

Access to astronomical data
of many observatories
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citizen science - opening
educational scientific

resources to the big public  



Generation and
simulation of events 

Experimental DATA

Data processing

Including
reconstruction and
calibration path

Analysis 

Including
background
subtraction,
estimation and
statistical
analysis 

Interpretation of results 

COMBINATION of
results from
different
experiments 

COMPARISON of
results with other
searches 

VRE concept

ESCAPE's Data Lake
running on a K8s

cluster: 
storage orchestration

+
data management   

from ESCAPE
experiments 

WebUI: 
DataLake-as-a-Service  
(credits to Riccardo Di Maria,

Muhammad Aditya Hilmy) 

a platform to reproduce
workflows running on various

computing backends   
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VRE principles 

WebUI
interface

To facilitate
onboarding.

Good
documentation
is key.  
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Supports different
formats of data,
containerization
techniques,job
submission
protocols
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credits to Arturo Sanchez Pineda

VRE landing page 

EOSC-Future progress meeting, 21-22 July 2022

https://escape2020.pages.in2p3.fr/virtual-environment/home/


DB

Rucio main
server

Python

Rucio
daemons

Infrastructure overview
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FTS3

Grafana

Elasticsearch
stores data

Rucio
instance

Hermes messages 

CERN
firewall

ActiveMQ queueing
mechanism

GFAL

Storage
elements
(RSEs)

DB

Networking + monitoring overview
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The Data Lake architecture 

A federated data infrastructure

storage services (RSEs) across Europe 
data orchestration with Rucio, policy-
driven data management
file transfer and with FTS3, 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)

EOSC-Future progress meeting, 21-22 July 2022

https://escape-notebook.cern.ch/hub/
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Gitlab registry images are
now fully working in the

CI/CD pipelines 
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Authentication to the reana-qa.cern.ch
instance can now happen with EduGAIN for

researchers outside CERN
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500vCPU
1000GB
10TB storage
10 Floating IPs

INFN-CLOUD-CNAF have prepared
an OpenStack project with:

for 1 week



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

   1. Import files as variables into notebook

2a. Output generation

environment is already
spawned

2b. REANA automatises workflow execution



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.  

substitute with 

scope:data



(from Rucio DID logic)
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Final remarks and next steps 

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

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

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

How to deal with scalability? 

1.
a.
b.
c.

1.

1.

1.
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References

Rucio
Rucio Escape WebUI
K8s cluster CI/CD Helm + Flux configurations
Cluster testing
Grafana monitoring
VRE webpage (in progress)
VRE documentation
VRE onboarding
VRE scientific analyses + docker images for notebooks 
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Thank you! Questions?


