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ARCHIVER Project

Focus: Archiving and Data Preservation Services using cloud services available via the European Open Science Cloud (EOSC)
Procurement R&D budget: 3.4M euro; Total Budget: 4.8M
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Starting Date: 15 of January 2019 kD e O S C

Duration: 42 Months A
Coordinator: CERN (Lead Procurer) European Commission
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Buyers Group (BG) - Public organisations committing funds to
contribute to a joint-R&D-procurement, research data use cases and
R&D testing effort.
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Experts - Partner orgamsatlons brmgu iy eaper tise in requirement
assessment and promotion activities
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Current Scientific Data Repositories % MCH', JR
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Growing data volumes PB scale demonstration of scientific
data repositories

i

Basic bit preservation capabilities European Saas providers in digital
preservation

i

Most of research data not published Best practices: FAIR, TRUST, DPC RAM

:

Technology lock-ins concerns (tape), Promote FOSS, open standards &
Business Continuity plans needed (COVID-19) concretely demonstrate exit strategies

:

Fragmentation across scientific disciplines Pan-European: resulting services available
& countries in the EOSC portfolio

i

Cost underestimation at the planning phase Cost model adapted to public research
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“- ARCHIVER “Current state of the art” Report
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Layer 4 High level services: visual representation of data (domain
Advanced specific), reproducibility of scientific analyses, etc.

services

Layer 3 User services: search, discover, share, indexing, data

Baseline user services removal, etc. Access under Federated IAM

OAIS conformant services: data readability formats,
Layer 2 normalization, obsolesce monitoring, files fixity,
authenticity checks, etc. I1ISO 14721/16363, 26324 and

. Preservation
related standards

Data integrity/security; cloud/hybrid deployment
Layer 1 Data volume in the PB range; high, sustained ingest data

Sto rage/Basic Archiving/Secu re rates in Gb/s. ISO certification: 27000, 27040, 19086 and
related standards. Archives connected to the GEANT

network

DESY 3 — EUXFEL Experiment
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EMBL 2 — Cloud Caching

PIC 2 — Mix File Storage
DESY 1 - Individual Scientist
DESY 2 — Petra lll Experiment
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EMBL 1 - FIRE

< CERN 3 — CERN Digital Memory

backup

< CERN 2 — CERN Open Data

Scientific use cases deployments documented at: https://www.archiver-project.eu/deployment-scenarios
ARCHIVER “current state of the art” report in the context of the EOSC: https://doi.org/10.5281/zen0d0.3618215



https://www.archiver-project.eu/deployment-scenarios
https://doi.org/10.5281/zenodo.3618215

£a /RCHIVZR - project Timeline

‘ Preparation R&D Bids
! Phase Evaluation & Selection R&D Competitive Execution
Includes delays
~ ‘g accumulated due to
PIN the COVID-19 Project Ends
Publication out b reak (30 June 2022)
Tender
Publicati Tender Cl Comr;scth st)gned
- 31 Jan (28 April) {05 June .
) o 3 Prototypes selected 2 Pilots to be selected
. Led by PIC Led by EMBL-EBI Led by DESY
: gz::‘lt::iko:t Dﬁm“ Call Off Prototype Phase Call Off Pifgzz.ase
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| 5 Designs selected Project extended 6 Months

(07 Feb 2019)
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ARCHIVER Resulting Services

Bringing archived data to life
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https://archiver-project.eu/archiver-long-term-data-preservation-solutions



https://archiver-project.eu/archiver-long-term-data-preservation-solutions
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: » Total Cost of Service (TCO) modelling calculators: ability to optimise cost considering volumes, access
frequencies, safety, processing and retention periods to achieve economic sustainability

- Purchase

Training g o ﬁemlvs,

: . Total Cost
- Security ‘: Qf ‘«lmm
- ( Ownership

y 4

Support Upgrades

Service

« Comprehensive mapping against CoreTrustSeal, DPC RAM, etc. as service providers, supporting the
iImplementation of good practice for LTDP of Data Stewards
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ARCHIVER Award Winning Project

The International Council of Archives Award for Collaboration
and Cooperation
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e ARCHIVER White Pa per

;;;:;;;Lﬂum[CERN.[MEL-EBI.DESY.P!CMdeuIno&TRUST-m * ARCHIVER SerViceS TeChnicaI
( E oma@ (X Deep Dive
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. . Financial and Environmental

& ARCHIVER Pilot Phase Lead Contractors (Arkvum, Lbnova)

N~ Sustainability

- ARCHIVER R&D Methodology

- Future R&D opportunities

Publication in Zenodo mid-December

disclalmer

ARCHIVER project with Grant Agreement number 824516 is a Pre-Commercial Procurement Action funded by
the EU Framework Programme for Research and innovation Horlzon 2020

This document contains information on the ARCHIVER core activities, findings, and outcomes, and it may also
contaln contributions from distinguished experts wha contributed to ARCHIVER. Any reference to content in
thes document should clearly indicate the authors, source, organisation, and publication date. This document
has been produced as a result of a project co-funded from the European Commission, The content of this
publication is the sole responsibility of the ARCHIVER consortium and selected Comtractors of the Pilot Phase

and cannot be considered to reflect the views of the Ewropean Commission.
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ARCHIVER - Archiving and Preservation for Research Environments project has received funding from the European
Union’s Horizon 2020 research and innovation programme under grant agreement No 824516.



g RHIVZR - panel Questions

What were the main challenges ARCHIVER wanted to address and how were they overcome? Were they
organisational, technological, economic or a mix of these?

What are the three most important features of each of the ARCHIVER resulting solutions?

Research data lives for longer than any vendor, system or technology. How do the ARCHIVER resulting LTDP
services prevent vendor lock-in and encourage portability and interoperability, yet at the same time make it
attractive for commercial services to participate? Are these in conflict? What happens when contracts end?

What are the TCO calculators implications with CoreTrustSeal: how do the capabilities required by CTS
requirements influence the costing factors of the services proposed by the ARCHIVER resulting services? Can
the TCO calculators be distributed in the EOSC context?

How can LTDP services support research data producers in aspects such as to preserve and re-run complete
software environments, beyond the original software applications, ranging from the large scale through to the
long tail, in the context of the EOSC?
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Fars Ay ARCHIVER on GCP
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N e Integrations with RDM applications and FAIR environments D | [ | R—
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Prototype architecture of the Arkivum consortium (image courtesy of the Arkivum consortium)
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Selected Consortia: Arkivum
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Example of analysis in GCP of CERN Open Data datasets
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navigation
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Flle Explorer
Fas to Import
Reports
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Manual ingest
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@ Preview
You are praviewing a new record that has not yet been published

¢ Back to edit

Published 2019 | Version v1
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Sample with jet, track and secondary vertex properties
for Hbb tagging ML studies
HiggsToBBNTuple_HiggsToBB_QCD_Runll_13TeV_MC

Duane, Javier

Citation Style  APA .

Duarte, J. (2019). Sample with jet, track and secondary vertex properties for Hbb tagging
ML studies HiggsToBBNTuple_HiggsToBB_QCD_Runli_13TeV_MC [Data set]. CERN Open
Data Portal, L]

Description

The dataset consists of particle jets extracted from simutated proton-proton collision events at a center-of-mass energy of
13 TeV generated with Pythia 8. It has been produced for developing machine-leaming algorithms to differentiate jets
originating from a Higgs boson decaying to a bottom quark-antiquark pair (Hbb) from guark or gluon jets originating from
quantum chromedynamic (QCD) multiet production.

The reconstructed |ets are clustared using the ant-kT aigorithm with R=0.8 from particlie flow (PF) candidates (AKS jets)
I'ne standard L1+L2+L 3+residual |et energy comections are appled to the jets and piieup contamination Is mitaated using
the charged hadron subtraction (CHS) algorithm. Features of the AKS jets with transverse momentum pT > 200 GeV and
pseudorapidity Inl < 2.4 are provided. Selected features of inclusive (both charged and neutral) PF candidates with pT >
0.95 GeV asscciated 10 the AKS jet are provided, Additional features of charged PF candidates (formed primarily by a
charged particle track) with pT > 0.95 GeV assoclated 10 the AKS jot are also provided. Finaty, additional features of

Versions

@ Preview
Only publishad varsions are displayed.

Detalls

Resource type
Dataset

Publisher
CERN Open Data Pontal

Rights

Crealtive Commons Zero v1.0
Universal

Export
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Example of dataset landing pages created in InvenioRDM
for research datasets in the Arkivum LTDP solution
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. Selected Consortia: LIBNOVA llbﬂQVE

e Complete re-engineering of the service during
ARCHIVER resulting in a new product line:
’ LIBNOVA LABDRIVE

e Used infrastructure provided by AWS to validate
unmet scalability; can be deployed on-premises;

® Running on Kubernetes with an adjustable number of
components based on service demand which
translates to cost and environmental effectiveness.
- LABDRIVE Core
¢ 4 ') ) 3 ¢
e Developed a generic reproducibility engine, now ' : { 4 i o
. . . . Kubernetes service / Kubermnetes service [ Kubernetes service / Kubernetes service / Kubernetes service /
3 |ntegrated N the new ||ne Of productsl Support| ng a & Openshift / VMs & Openshift / VMs & OpenShift / VMs & OpenShift / VMs & OpenShift / VMs
. . . . . @ PostgreSQOL Database (i? POS!EY_ESQl Database @ Puslf',rcSDL Database ‘E Pu‘.-lf,lcSQL Database @ Puslfx:rrSQL Datobusse
. variety of applications (scientific workflows to e S 2 o R et
# Flasticsearch service %s# Elasticsearch service %3® Elasticsearch service ®;® Elasticsearch service %*® Elasticsearch service
O bso I e Sce nt Softwa re a p p I I Ca t I O n S ) g Hnr_/(n-ld storage g Hm_/rnld f.mra_gsj § Hot/cold storage g Hot/cold storage = Hot./culd storage
options (filesystem options {filesystem options (filesystem options {filesystem == options {filesystem
< /object) Jobject) [object) [abject) Jobject)
e el o i o e e
. Ce rt I fl e d I S O 2 700 1/2 70 1 8/2 70 1 7 On premises datacenter Public datacenter Cloud provider A Cloud provider B Cloud provider C
LABDRIVE Auxiliary Services
. ® Mappings against CoreTrustSeal; Audits against

ISO16363 with processes and procedures based on
the new resulting LABDRIVE product

Prototype architecture of the LIBNOVA Consortium (image courtesy of the LIBNOVA Consortium)




e ARCHIVZ

Scalable platform:
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B  Petabytes

Ingested and preserved in one —
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. Ingested every day

The platform has been made capable of ingesting 15 Petabytes of content in 30 days, at the
remarkable performance of 500TB/day, with low overall costs and environmental impact.

This includes fixity generation, characterization, validation, AV scan, technical metadata extraction, full text indexing, multiple
copies generation and integrity verification.
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Selected Consortia: LIBNOVA

e New generic reproducibility engine developed from LIBNOVA
® R&D during ARCHIVER using REANA as an example

® Engine generalised to support radically different needs: Jupyter notebooks,
obsolete software (Lotus123, old games, etc.)
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