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The MADDEN project

« funded by 1st call OSCARS cascading grants

Start date: February 1st 2025

Duration: 24 months

Funding: 210 K€

Institutes: INFN Turin, UCLouvain

Personnel: hired 2 postdocs (in Torino and Louvain)

Gitlab repo: https://gitlab.et-gw.eu/eib/divl/oscars/madden
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MADDEN - Multi-RI (Research Infrastructure) Access and Discovery of Data for
Experiment Networking
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Objectives

Showcase Rucio for Distributed Data Management for ET (and CE) community
e similar to the current LVK use case

Build a multi-RI Rucio Data Lake integrated with:
e ET Indigo IAM (ldentity and Access Management)

e VRE (Virtual Research Environment) from partner project ETAP

Provide POSIX view of Rucio catalog
e Early prototype: RucioF$S

e Recent idea: Rucio-CVMFS plugin

Build a mini Rucio Data Lake for Virgo to be used as a technology demonstrator for LVK
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https://oscars-project.eu/projects/etap-einstein-telescope-analysis-portal

Proposed Setup

e The Multi-RI data lake for ET and
CE is the innovative development

e OpenlID Connect (OIDC) for authz
® CE Rucio to trust ET IAM as an IdP
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e allow Rucio client to connect to

e L LR b D L L

more than one Rucio server o =l - !
Develop. [
the project :
e POSIX like view of the data with —— ! ;
° o . :\ }n;rastriuature, ,’ : \n \\SE’WU V:r‘ﬁqo Data Loke :
RucioFS or Rucio-CVMFS plugin - 2ei = @ e !
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Status of the Setup

ET and CE Lakes
* Rucio server installed in INFN Torino
* Rucio Storage Elements (RSEs):
* UCLouvain (used as OSDF origin for

ET Rucio Server 'v, ET Data Lake
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|
77 : , - MDC1 data distribution)
 [rusel. : ‘ ETAPVRE . ¢ INFN Torino (for tests)
5 : * PIC (for MDC data, 20 TB at PIC to hold MDC1
E and MDC2 data)
: e a :  Authentication: connected to ET Indigo IAM
vy | = 5
,,miccﬁ\ : 5 mini Data Lake for LVK
| recircire || PN Virgo Dotx Lake "\ * Replicate setup, use Virgo open data and connect
cricnel, exstog * e : to existing Virgo Rucio server in INFN Torino
ik _ |

The Docker image of the ET Rucio client is available on the ESCAPE GitHub repo
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https://github.com/vre-hub/partner-communities/tree/main/ET/containers/rucio-client

Multi—-RI Authentication

au‘tL\er\ticat
as ET user ‘1
(mappeo{ from ETMD)

authentica‘t

as "etreader"

(all BT ma(opeo( here) /

The ET user can read-only the CE Data Lake by using
ET-IAM credentials, trusted by the CE server:
1. ET user calls CE Rucio

2. CE Rucio asks for authentication using ET-IAM
— / a \ r— 3. ET user authenticates on CE via ET-IAM token
— ET user — 4. All ET users are mapped to a single CE Rucio
CE server ET server identity etreader
l STATUS
2 C’Z) * Implementation
. e Tests 7
CE OIDC ET-TAM

provider

See talk by Matti Jansson
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RucioFS

e  GW community used to browse data in POSIX-like filesystem (CVMES)
e Caveat: LVK retired CVMFS for data in summer 2025

RucioFS is a POSIX-like FUSE mount filesystem (read-only)
e Transforms the scope/container/dataset/files Rucio schema into a hierarchical structure of directories
e Supports multi-RI (separate mount points under /ruciofs for each Rucio server)

Already part of Rucio code base, but not production-ready --> possibility to adopt CVMFS instead
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See talk by Nikita Avdeev
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Outlook

e Infrastructure setup for the multi-RI Data Lake well under way
o Currently testing multi-Rl scheme

« Will soon tackle integration with ETAP VRE

e Brainstorming about POSIX-like view of the data on-going
e RucioFS?

e plugin for CVMFS?

4€ide \ A7 :
VRl UEGR]  meee Sdfiose @

e [Slides by F. Legger] *

ammunit ¥






- Einstein Telescope Analysis Portal

ﬂ
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e Main objectives:
e Deploy the CERN ESCAPE VRE at University of Geneva
e Connect to multi-RI Data Lakes managed by Rucio (MADDEN)

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

e Design a flexible computing resource monitoring service
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https://oscars-project.eu/projects/etap-einstein-telescope-analysis-portal

Data Lake

High Level Data Management System

Global DM System
SITEs FEDERATIONs of sites Federates and define

data lakes
Large Scale Storage Large Scale Storage (bustan, Kels,

iy Replication rules)
bod CPU o

Enables storage QoS,
Data lifecycles,
distributed
redundancy, etc.
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Remote data access Stateless storage Managed and HPC centers Remotely Commercial
stateless storage operated sites clouds
: Classical Grid Data Processing Resources ! : Other Data Processing Resources ‘
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e Distributed data management system

developed by ATLAS and now widely used | TN ) y e
T —— ,

beyond HEP " E
e heterogeneous storage systems | (CLis, Python clients i
e Extremely scalable it Lo V vy :
. _ ' {[Core J—{Authentication & Authorization } i

e Demonstrated up to billions of files, | St e, dia b M e, i rephcn |
millions of datasets, >1 EB managed data | [ESEE EDRCHIREON, IS, Tocs UcON accoiong i

« Policy driven Analytics i

e Guarantees consistency

e Highly modular
e Adopted also by LIGO and Virgo
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FTS - File Transfer Service

e QOpen source software for large-scale data transfers developed at CERN

® Userinterfaces for submitting transfers: @ F T S
® Python CLI + Client, WebFTS and Web Monitoring

® Checksums and retries provided per transfer

® Multiprotocol support
e \Webdav/https, GridFTP, xroot, SRM

® Parallel transfers optimization

® Priorities/Activities support for transfers classification

)
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