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D CS®> www.cs3community.org

Cloud Storage Services for Synchronization and Sharing (CS3)

This is a community of providers, developers and users of innovative storage and sync&share systems. The CS3 services are integrated with user
environments and higher-level application services. CS3 reports on the progress in data science at all levels: local laboratories, regional collaborations and
global science. CS3 applications range from innovative big-data analysis to science outreach and education.

Conferences organized

2019

Rome, IT

Conference Organized
by

INFN

DOI 10.5281/2en0d0.2545482

Website Programme

2018

Krakow, PL
Conference Organized
by

Cyfronet

DOI 10.5281/zen0d0.1157141

Website Programme

2017

Amsterdam, NL
Conference Organized
by
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Website Programme

2016

Zurich, CH
Conference Organized
by

ETH Zurich
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Website Programme

2014

Geneva, CH
Conference Organized
by

CERN

DOI 10.5281/2en0d0.2546420

Website Programme
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O CS3 2020— Worldwide Community

+ 3days _ N
65 (55) contributions
« 134 (147) participants
e 80 (70) institutions

e« 22 (25) countries

)
S \“-g\‘ s d (" ’
N\ ) 9y
AL J v{\:‘_‘.‘ f e
\'\ﬂ*' et L e \._\_.fi - -_»_..’ }
“HNDONES) Ay ';,1. T, (AN
e AR g




2019 logos . Blloo.(lﬁ:'!" CSC-IT CENTER FOR SCIENCE mkgwgpmgn‘gﬁs

~ Clentifica NATIONAL LABORATORY SW ITC H NRENS ;‘;

@aarnet

red.es
= ¢ Consortium

' +GARR

g;.‘ ” Institute of High Energy Physics
e

Chinese Academy of Sciences

LABORATORl NAZIONALI DEL GRAN SASSU

HEP&Physics institutes
&'l R:0E NACIONAL DE
CENTRE NATIONAL

cveroner) Argonne &
NATIONAL LABORATORY S
ENSINO E PESQUISA
DE LA RECHERCHE
SCIENTIFIQUE

q Istituto Officina
INEN —— - JRC CiiS
— CNAF ' e c - 'Y R B 1 U
Elettra Sincrotrone Triest= OPEN SCIENCE

HPC Centers |
CPSNCD Wi PAWSEY GEANT ) "2 ormatons | 1) Ci
A

e ..‘. "-.....
J E— FAIR -
IJJUUCH - csic SGI /1 DDN
Forschungszentrum onversine oesressoe  UNIVERSITAT e e il o8

> o . | - @safespring <> ONLYOFFICE
Hia rrece Y D P
&Y MU= 'amazon Q= )ATA Pydig

| ‘ — Seafil
=— Universities ﬁ zz Dropbox datamate éac;:ng space
> %

HUMBOLDT-UNIVERSITAT ZU BERLIN =

I‘//’ ‘\\ mlverSItat ’~“ “'\\“j ComApanles&SMEs |<’)p0no 0

R / > wien ,' UNIVERSITE

ctu | B wwu
universitetas

/ DE GENEVE [ el Collabora Online |

- rrayy

_ ownC lOU Nextcloud

ol ETHzirich 2= ORACLE




Main themes

Site reports

Digital sovereignty (keynote, panel)

Cloud storage & sync/share (EFSS)|  oOo ... |

Collaborative applications

Science Environments & Fabric| z0ps @ Fic'systom
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»HCS*
Site Reports

Information provided on voluntary basis by EFSS site admins

« Statistics for 23 sites @ iﬁ%”sﬂ oSVWITCH

e 1/2 OC, 1/4 NC, 1/4 Seafile
’ ’ WWU
° 450k user accounts - JRC MUNSTER

EUROPEAN COMMISSION

 16PB stored data SARA CCOARR
* 10274 project spaces m SKIT |

* 3.5B stored objects (files and directories)

+ 1.5M shares sy o 2okicH

. supercomputing centre
* 617k link shares
HUMBOLDT-UNIVERSITAT ZU BERLIN x “'.
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Software transition

Operational Aspects ﬂ("l

Kartruher insting fir Techrologe

bw = Baden-Wdurttemberg, Germany
Service control bwSync&Share = country-wide
(strongly based on AAl Sync&Share Service for Institutions (edu)

(bowIDM = SAMLbased |dPs

=> scaling), e.g.:

- registration (,Ack" of ,terms of
use”),

- de-/provisioning of accounts, ...

Software

- Actual Powerfolder

- Imminent migration to
Nextcloud

- ,Ack” of sharing, ownership

transfer, ...

- Documentation: service
description, FAQ, ...

Some Standardtopics

- Webediting:
OnlyOffice

- Merging of accounts
(several mailing
addresses)

- Ownership transfer

- Server based / E2E
encryption

- Monitoring

- S3INFS, ...

(Coincide with other aspects =
=> next slide) Service |
Processes '

Function

a C©S3 2020, Kopenhagen, 27.01.2020 Ei Cg, Steinbuch Centre for Computing




BNLBox Status Report

Ofer Rind, Hironori Ito
Brookhaven National Laboratory

BNL and Cloud Storage Requirements

 BNL: Brookhaven National Laboratory

« Multi-purpose US Department of Energy National Laboratory located in NY

* Conducts a wide range of scientific activity: medical and biological studies, chemistry
and nano-material studies, powerful light source, nuclear and particle physics.

* Hosts Relativistic Heavy-ion Collider, RHIC.

» Will host Electron-lon Collider, EIC.

» Hosts National Synchrotron Light Source 1l, NSLS-II

» Hosts National Center for Functional Nano-materials, CFN

* Cloud Storage Requirements

+ Allow not only nuclear and particle physics BNL users to have cloud storage,
but all BNL scientific and non-scientific users _

» KeyCloak withOpentD

* Allow BNL users to share with non-BNL users

» Allow users to create and manage their own groups
» Circle features

» Provide archival storage
» Lustre with external storage

US. DEPARTMENT OF
(@)ENERGY BROOKHAVEN

—
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] Seafile Educational Users

« Europe

« Canada

« China
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Storage Integration



Spectrum Scale Watch Folder

— watchfolder can be enabled
upon filesets or directories

— Generate event on access for
... open, read, write ...

— flexible according to

N, Workload
file file
— uses policy engine /

LWE

file

file

file file
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oQo

Nextcloud

= |IBM Spectrum Scale Integration

Spectrum Scale _» |H _’ n o c
watch folder Nextcloud

14



2017 flashback

h

Synchronization & Data Flow

Webdav

direct access ek o
, * namespace nodes
filesystem E Eos
xrootd "o

LJ
= storage nodes

ésggggg
; 998999

HTI'PNVebdav browser traffic
, CERNBox Gateway l

mgtaatga’ta Webserver
HTTP

16
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-//indico.cern.ch/event/565381/contributions/2402051/attachments/1403688/2143741/Evolution CERNBoOx-

-2017.pdf


https://indico.cern.ch/event/565381/contributions/2402051/attachments/1403688/2143741/EvolutionCERNBox-CS3-2017.pdf

OCIS scale and deploy

Setup independent instances - Easy scale out

Create zones for

 custom services
* users and access rights
« options and configurations

Instance Cachin Instance Cachin
—K —K

oCIS Redis oCIS Redis
N N N o o
Storages

e |[owe [ [ |

|

Add different storages, scale storage, geo distribution, replication

16
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AARNet: S3 shards using Minio and EOS

83 Filesender 83 Mirror 23 ownCloud 22 Rocket 8B SimpleSAMLpbp 58 Sworage Overview

GO Memory Stats Total CPU

/NAAA A

Data Transmitted HTTP Requests Duration

(:)aar
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Collaborative
ENnvironments



oOo

Nextcloud

Collaboration

File Sync and
Share

Fileserver

19



Nextcloud

fi I]Office 365
OneDrive => o Os
B
& PO
Google Drive G Suite

2 -

Dropbox Dropbox

20



Different approaches

O ownCloud

Nextcloud

21



Our ability to focus is broken

22



#2 Notification-first design gets users

23



Over 60% of our time is wasted
on work about work

A A & & &

https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-social-economy

24


https://www.mckinsey.com/industries/technology-media-and-telecommunications/our-insights/the-social-economy

<>
<>

Dropbox is building the smart workspace

2
Traditional files

Cloud files

Search across all files

Teams

Collaboration tools

25



Science Environments
& Research Services



A SOLID Distributed Architecture for
Sciebo Research Data Services

Cloud RDS core Service

ePICC

\\ ._-----""’," Persistent Identifiers for eResearch
o
O LU ’: ------ '.\\
\\: """" :/
------------
N T
\ S
N TS ’ "\\
‘\v' ‘‘‘‘‘ \
\\~ \
’ ’o'
. D t C | t
FIND, ACCESS, AND REUSE DATA
Peter Heiss, Jens Stegmann, Holger Angenent 4
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Research Data Lifecycle

— WWUu
MUNSTER

. 4

:

[

e
dha=l features ta
“hrw

ownCloud Manual

Peter Heiss, Jens Stegmann, Holger Angenent 13
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«’0).
ownClou

1RODS

iIRODS and Owncloud are integrated

= Files and metadata inserted into iRODS through Owncloud is visible and accessible
through iRODS CLI and API

= Files and metadata inserted into iRODS directly is visible and accessible in Owncloud

» Metadata is configurable per customer

Researcher copies folder into iRODS drop zone
@[s[apcu DRIVE




Rucio as a large-scale sharing mechanism

oOo.

Nextcloud

@ CERNBoOXx -

«’0 -

owm(lou

-

Things to do in Rucio
o Register Box/Next/Own instances

© Do things as usual
m Caches/Scheduling/Recovery/...

Things to do in Box/Next/Own
o  Sync namespaces with Rucio
o Notify Rucio about share event
o Listen to scoped Rucio events
m User data registration
m User data movement
m User data deletion

2020-01-28

Mario Lassnig :: Rucio :: CS3 24
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Rucio namespace integration

FILE EDIT VIEW INSERT CELL KERNEL WIDGETS HELP

B+ (@B A % M B C W Code o B DR PG QN DAY mc15_13TeV:HITS.068280...

In [1]: TFile *tmpl = TFile::Open("mcl5 13TeV/HITS.06828093. 000096.pool.root.1");
tmp2->1s();

TFile** mcl5 13TeV /HITS.06828093. 000096.pool.root.1
TFile* mclS5 13TeV /HITS.06828093. 000096.pool.root.1
KEY: TTree  ##Shapes;1 ##Shapes
KEY: TTree ##L1nks; 1 ##L1nks
VEV.: TTvraa MDA vrame HUD A vrame

31



& Integrating (CERN) services

,,//:A. \\\ ,// \\\"-.
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&» SWAN Users’ Workshop

My SWAN experience
3 an atice araimer  ALICE

SWAN for HGCAL
Beam Tests Analysis
1 : AWAKE Data
[CMS | Integrating CMSSW Analysis on SWAN
e

. ALICE Data Analysis without
SWAN usa wired PC feat. SWAN
at COMPASS

SWAN as a tool in ATLAS
TDAQ operations

= | AWAKED

https://indico.cern.ch/event/834069 *© )|

P

LAS

EXPERIMENT

3000

B

~3000 unique users this year
~200 concurrent users

~70% returning users

The service has been successfully and actively used.

feb Ma Apr Moy don it Aug > Oct

N Unigoe ey —Ungue curmyulistive


https://indico.cern.ch/event/834069

CS3 Mesh Project



EUROPEAN OPEN

@ C53 Mesh ‘—g SCIENCE CLOUD

 New EU-funded project to interconnect CS3 services
e Starting January 2020, 3 years

* Deliver a Global Collaboration Service for
researchers, educators, data curators, analysts, ...

* Provide an interoperable platform to easily share
and deploy applications and software components
within the full CS3 community to extend functionality of
the service.
e

35



Project Consortium

Coordinator

EUROPEAN ORGANIZATION FOR NUCLEAR RESEARCH

Address Activity type
Route De Meyrin Cern Research Organisations
1211 Geneva 23
3 Switzerland ﬁ | SWITCH
. I:{: o RESEARCH Switzerland NREN
DANMARKS TEKNISKE UNIVERSITET UNI/ NREN WESTFAELISCHE WILHELMS-UNIVERSITAET MUENST
== Denmark — Germany UNI
SURFSARA BV
g HPC / NREN AILLERON SA

=== Netherlands WLCG Poland TECH
INSTYTUT CHEMII BIOORGANICZNEJ POLSKIEJ AKADEMII CUBBIT SRL
NAUK

oian BB taly TECH
m— OIaN HPC

JRC -JOINT RESEARCH CENTRE- EUROPEAN COMMISSION

CESNET ZAJMOVE SDRUZENI PRAVNICKYCH OSOB

P Czechia NREN BN Belgium EC RESEARCH
FUNDACION ESADE
NthPTY LTD NREN == Spain BUSINESS SCHOOL
o" ustrallia




Starting point

e 12 Institutions to create initial infrastructure
e connect existing, sustainable services
 all major EFSS platforms included (multivendor)

e 200K+ existing users, 10PB of sync&share data,
>1billion files and objects

* The infrastructure will be gradually expanded and
integrating the entire community, education and
research in Europe and beyond.



I

Collaborative Workflows

Integrate existing experience and technology

4 2 .
) d@ <€) Share, access, synchronize
&

A Data Science: Jupyter Notebooks (SWAN,...)

Metadata&tagging, Open Data (OpenAlRE, Zenodo,...)

ﬁ?ﬁ,ﬁ Collaborative editing, Latex, Markdown, Indico, ...

On-demand data transfers (Rucio, FTS, FileSender,...)



Pllot users

Students, educators and researchers at large

‘l@ <Q e connecting large university campuses C ernICUS
.gn . . Op Europe’s eyes on Earth
Target specific research and application areas
A o Earth Observation (Copernicus Sentinel) \\\\
A e High Energy Physics (LHC) \\

Astroseismology (NASA Kepler telescope)

' A

O * Cultural Heritage and Archival Collections

' 8 Material Science AVAY I o = A
Worldwide LHC Computing Grid

A g « Astrophysics (LOFAR) PARADISEC
g * Plasma Physics Pacific and Regional Archive for
Digital Sources in Endangered
g » Video processing technology development Cultures

Diabetes Research A SdM

Edu & Outreach

‘©<0




‘Early adopters”



HELMHOLTZ
FEDERATED
IT SERVICES

HIFIS , <HIFIS

Backbone Services

Physical Layer
* Helmholtz VPN

Services
« Trust and Security
* Compatibility, nationally and internationally
«  Common Authentication and Authorization
Infrastructure (AAl)
* Backup and data transfer services
« Operational Services

HIFTS <HIFIS

Cloud Services

Why Mesh

Mesh of Sync&Share and Collaboration Mesh for Scientific Workflows

Y
L85
&L >

HELMHOLTZ
FEDERATED
IT SERVICES

HELMHOLTZ

HELMHOLTZ



Vision for CS3MESH connector to Oracle Cloud Infrastructure

Vg /i ¢

-

A TeduTEAMS

4] eduGAIN

Community
Cloud A

| Business User Researcher

I

= L _ |
§ Dotoscencecioud [N C  AGESTVETRI
® N
ORACLE .
CLOUD

Amsterdam, Frankfurt, London, Zurich, Sydney, ... f><7
T GEANT

Networks « Services - People

e - L R

+ ORACLE

E-BUSINESS SUITE

R

Community
Cloud C

28
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B RENATER To a federation of Drives

43



-Final thoughts



HEP community

e Better overview of EFSS services across HEP
community

» https://indico.cern.ch/event/854707/surveys/1173

e Your view on federated collaboration services
across all HEP sites. ..

contact@cs3community.org

45


https://indico.cern.ch/event/854707/surveys/1173
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