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Data Big Bang
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Data collection accellerates

Tweeter

Stock database

Library of Congres Digital collection

Credit: P. Buncic, ECFA Workshop, 4 Oct. 2013

Climatic Data Center database
LHC raw data per year .
YouTube videos per year
Digital Health records

Google index

Facebook new content per year
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Digital data are fragile

> Storage capacity is physically exceeded

> Unattended/orpahned data vanishes quickly
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FIGURE 1.3: Information and Storage
Source: ]. Ganrzy January 2008 (revised). Used nith permussion.



Models of data preservation and acces

> Collaborations address this issue in a generic way

e.g. Blue Ribbon, APA, DPC, eSciDir, RDA ...

http://brtf.sdsc.edu
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FIGURE 2.1: The OAIS Reference Model
http:/ /public.ccsds.org/publications/archive/650x0b1.pdf, Page 4-1.
Source: Consultative Committee for Space Data Systems January 2002.

> Scientific Data is a major component of the ongoing efforts (complexity)



Big Scientific Data

> Scientific research observes a dramatic increase in data and are
questioning the long term future of this data
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Scientific Data

> Structured following a scientific plan
> Diverse sources

> Large and expensive projects
Not easy to repeat

> Contain unique knowledge
« Time stamped »

> Data Observatories

Contain more information than initially needed



Scientific endeavours: big and complex

> High energy physics projects
> Large Hadron Collider (27 Km, 13 TeV, 40MHz)
> 100Pbl/year




Another project



Where is your data?

MISSING DATA

As research articles age, the odds of their raw data being extant
drop dramatically.

gtudy over 516 ecology papers published between 1991 and 2011.

nature International weekly journal of science

Home | News & Comment | Research | Careers & Jobs | Current Issue |

0.25 --= Scientists Iosing data at a rapid rate i v ivinitoneiivnnns e ...

Decline can mean 80% of data are unavailable after 20 years.
Elizabeth Gibney & Richard Van Noorden .

19 December 2013
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Age of paper (years)

Data extant (assuming author responded)



Preservation: where is the problem?

Ilatllfe Storing the data is not a problem: hard drives are cheap and
R . e e getting cheaper. The challenge is preserving knowledge that is

Home | News & Comment | Ressarch | Careers & Jobs | Curent ssue | SIS commonly stored — the software, algorithms and reference

Archive Issue 7477 . .
- -mm plots specific to each experiment. These often degrade or

disappear with time, says Cristinel Diaconu of the Marseilles

- Centre for Particle Physics in France, who is chair of the

LHC plans for open data future international Data Preservation in Long Term Analysis in High
Researchers share results to keep them accessible. Energy Physics (DPHEP) study group. He worries that if the data
Elizabeth Gibney continue to be stored in their current state, physicists trying to

26 November 2013 decipher them in 10 years’ time will be unable to reconstruct the

discovery of the Higgs boson. “When the LHC programme comes

(11
When the LHC progiainme to an end, it will probably be the last data at this frontier for many
comes to an end, it will years,” he says. “We can't afford to lose it.”
probably be the last data at
this frontier for many years.

We can’t afford to lose it.”



Scientific Data: what is it?

> Documentation

> Publications

> Raw

> Donées Processées :'03

> Meta-données = .
> Workflows - |
> Software |

> Diffuse knowledge

....Mmore...

C.Diaconu 12



Exemple: HEP experiments in £ 10 ans
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Complex experiments

> ATLAS: L'équivalent d’'une camera avec 25Gpixels (avec une
cinquantaine de technologies différentes) et 40 000 OOO 000 « photos »
par seconde (100Pb)

> manips LHC: P T

C \s=7Tev ILdt =48fb"
000

1000 articles scientifiques en 2 ans 3 e

ATLAS
. Data 2011 2012

Events / 2 GeV

découverte du boson de Higgs

Events - Fitted bkg

Collaboration
Internationale
~3000 chercheurs



LHC computing

-~
-

Today >140 sites (+T3s)
~150k CPU cores

* Hit > 1M jobs per day
>50 PB disk




Data sets in time: 1PB -> 100PB->1EB

Data Volume by ExPcriment, In Gbytes >

CMS has ~10PB on 4/11 stored at FNAL alone! =~ E£665
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Should these data be preserved?

In your opinion, how important is the issue of data preservation ?
(top/blue: theorists, bottom/green: experimentalists)

Irrelevant

Moderately
important

Important

Very
important

0.4%
0.9%

3.3%
8.7%

15.2%
25.6%

41.7%
40.5%

39.5%
24.3%

5% 10% 15% 20% 25% 30% 35% 20%

PARSE . - .
!ns!gght_t M ~_ PE arxiv:0906.0485

45%



Why there may be a problem?
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The email you may receive one day (I did)

Dear Dr. Diaconu,

In the tape storage area we still have 4132 tapes of
type 3840 containing HERA data.

We do not have a functioning reading device
anymore and the storage area was polluted

recently, so it is likely that the tapes are
damaged.

Would you like us to send you these tapes or should
we destroy them directly?

Yours Sincerely,

Tape admin. service [a large computing centre]

[ oSG yp———
My . s
[

ORI PO PRI
S

i
Ill""lllllllll“llll\\\\\\\\‘

fpnnnnmnm ll\\l\\\\\\“

LS

A e




What is “data”?

b Digital information

The data themselves,

i volume estimates for
] preservation data of the

il order of a few to 10 PB

gl Other digital sources

Software
Simulation,
reconstruction,
analysis, user,
in addition to
any external
dependencies

Meta information
Hyper-news, messages,
wikis, user forums..

wl T™Wiki

Welcome to TWiki at CERN.

TWiki is a flexible, powerful, secure, yet simple web-based collaboration platform.

such as databases to
also be considered
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Data usage

Preserving HEP data is important for:

a) Compiling published results on a given subject (e.g. for a review)
(top/blue: theorists, bottom/green: experimentalists)

Irrelevant 3.7%

= = 11.6%
Compilations

Moderately 14.1%
important 24.9%
Important S6.6%
34.1%
27.4%
important 23.8%
16.2%

5.6%

0%

¢) Showing compatibility of or detecting deviations between old and new experiments
(top/blue: theorists, bottom/green: experimentalists)

0.4%

- - - 0/

Understanding discrepancies™

4.2%
important 14.4%
Important 16.7%
27.6%
Very 41.7%
important 39.2%
. 37.1%
Crucial 16.0%

45%

-

AR

b) Testing new models using preserved data
(top/blue: theorists, bottom/green: experimentalists)

Irrelevant

Moderately
important
|

Very
important

New models

Crucial

0.4%
2.5%

3.3%
11.6%

14.2%
26.9%

43.9%
42.2%

38.1%
16.8%

0% 20%

d) Combining preserved data with new measurements
(top/blue: theorists, bottom/green: experimentalists)

45%

Combinations

2.1%
4.0%

7.9%
17.6%

21.2%
29.6%

39.2%
36.2%

29.6%
12.5%

35%

PARSE.Insight | Salvatore Mele | January 2009

o Nifrastrociun

40%




Rescued data used for fundamental results

Experience JADE

Données sauvées par hasard

Nom de code: “la valise”

Ré-anlayse aprés 20 ans

10 publications
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Long term publications yield

LEP Collaboration Papers

Published papers  =Total {incl conferences)

350

- « Scientific case

&

g

Z 200 . .
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> Preserved data enables low cost science



Preservation complexity levels and access rights

A

Data complexity Access rights

Everyone
Level 2

Almost
everyone

Level 3
Someone

Level 4




Level 1: Documentation

> Une tache considérable: des groupes de travail dédiées

> INon-digital] Cataloguing, organisation, scanning or
photographing of appropriate of papers, notes,
drawings, talks from pre-web days, detector
schematics, blueprints, logbooks, ...

Virtual Archives established by the experiments

7, 9
> Digital:|Old online shift tools, detector configuration files, electronic
logbooks, detailed run information, web content from out-dated servers

with dead links, various wikis, meetings, talks, ...

Replacement of old web servers by VMs, hosted by the computer centres

Replacement of old pages to newer technologies such as wikis (use of (T)wikis much
more prevalent in the LHC era)

Use of external services for hosting collaboration material



Documentation projects with INSPIRE

>

Internal notes now available on INSPIRE

Password protected now, simple to make publicly available in the future

Welcome to INSPIRE! INSPIRE is out of beta and ready to replace SP|
please email us at feedbackginspirehep net

INSPIRE

ZEUS Intern

Welcome to INSPIRE! INSPIRE is out of beta
please email us at feedback@inspirehep.ng

INSPIRE

Use *find * for SPIRES-styl

|

find (n ZEUSIN-10-004

Hep : INsT

This collection is restrict
Login

— This collection is restricted. If you think you have right to access it, please authentica

Username: [zeus

Password: |

) Remember login on this computer.

m (Lost your password?)

Note: You can use your nickname or your email address to login

ZEUS Internal Notes
1. Inclusive-jet production in NC DIS with HERA Il
( ZEUS-IN-09-004

| | LaTeX(US) | LaTeX(EU) | Harvmac |
Detailed record - Similar records

10 records found

2 Three-subjet distributions in neutral current deep inelastic scattering.
E. Ron C. Glasman, J. Terron. ZEUS-IN-09-003
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
Qetailed record - Similar records

3 2009 Guide to Funnel: The ZEUS Monte Carlo Production Facility.
A Parenti. ZEUS-IN-09-002
References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac |
e .'!llf‘.g [P'(’ll!’ - Similar records

EndNote

4 Automated calculation of radiative correction to electron-proton charged current DIS at HERA.
|. Marfin. ZEUS-IN-09-001.

References | BibTeX | LaTeX(US) | LaTeX(EU) | Harvmac | EndNote
Detailed record - Similar records

> The ingestion of other documents is under discussion, including theses,
preliminary results, conference talks and proceedings, paper drafts, ...

> More on InSpire: reduced data?




Study Group for Data Preservation and

Exe m p I es p I'Oj etS PHEF Long Term Analysis in High Energy Physics

Préservation d’un systéme d’acceés Systéme de préservation et migration
et calcul a des données complexes Virtualisation, validation intensive
(SLAC/Stanford USA) (DESY, Hambourg, Allemagne)

BBR-LTDA-VM ;
Example structure of experimental tests: H1 (Level 4)
Compilation Validation @
7_)running VM (ﬁggp::‘a;l;r‘:az 4 oreer

ltda-srv001 Itda-srv074

-++-» needs access to

| virtual bridge ] (X54) [ virtual bridge (Xzo)
H1 3
BBR'LTDA'SRV repository .
T e : L NFS server Tt ently cvs’,
PBS/Maui, X d ” " BFROOT,CVS, home, es . B
/Mai Xeoot DNS, DHCP MysaL production ar::;e LOgm pOOI E

NES server bbrltda01

Infrastructure servers AWG areas, production
areas

bbritda02
F:II-IOESITG VM Guest
M d SL4/SL5/SL6
anage bbrltda03

Analysis
A reate, h1o0

snapshot §i : B
e ECOU® tarballs SR
| of H1 sw
/ S

Including compiI;tion of individual packages: about 250 tests pl;nned by H1 | BE:S: )

Network design and
security plan by
Steffen Luitz

BBR-LTDA-LOGIN




Are complex preserved data « dangerous »?

"Errors using inadequate data are much
less than those using no data at all.”
Charles Babbage

Parse.insight

b) Uncontrolled access to data may lead to an inflation of incorrect results
(top/blue: theorists, bottom/green: experimentalists)

Not 21.0%
concerned 7.0%
Moderately 26.6%
concerned 14.7%
23.4%
Concerned 26.9%
Very 19.6%
concerned 31.4%
Gravely 9.3%
concerned 19.9%
0% > 15% 20% 25% 30% 35%

Governance issues are very important to support data usage



Long term organisation and economical models

Data Taking
Collaboration Lifetime New organization for physics supervision

\. Mnayss ... longTermAnalysis
. Data Preservation R&D
.. AchvedData

Open Access

Data Preservation
Organization

Data Archiviste
1 1 1 1 [

R&D R&D Transition Archival

Time

Resources Profile
for Data Preservation

v

The specific costs around 1% of the project
Scientific outcome around 10% more papers



DPHEP:International organisation

Study Group for Data Preservation and
PHE Long Term Analysis in High Energy Physics

pruEp

Chair
Steering Committee

!

Project Management

a hL stitute ol JIn_IJ Energy Physics # ‘_! A 4
B Chinese Academy of Seknces Fermilab GHHH

saJjuad Sunndwo)
pue sajJojesoqe’

Funding Agencies

Jeffer?on Lab Q Science & Technology

) W Facilities Council

T T
F @ INSPIRE: v

International Advisory | Organisations from
>  Study Group DPHEP:

> Large laboratories CERN, DESY, FERMILAB, SLAC, KEK,IHEP and experiments

> Organisation internationale en cours de mise en place
> 100 contact personnes de contact

>  Chair: D. Diaconu Project Manager: Jamie Shiers (CERN)



DPHEP Visibility

. ﬂ : L anning, pickling, drying Wissenschaft
CERN Courier, May 2009 Ema eezing-p
DATAP! VATION | . -3 N ere were an ea
= d O pPple e e e
St o ard on data so C
udy group considers ineaions o s
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ow to preserve data ‘ B
=== : aunchedaninternationa
Cl O D O
For experimentalists in high-energy physics, = —
the data are like treasure, but how can
they be saved for the future? A study group JADE |IADE Ja0¢ |aEclaE0
is investigating data-preservation options. e E
IADE | IADE | IADE e |CLEO|ceo ol : olas Bo
1 e
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TR Wt e g | Depteeno, T
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February 2011 1

many scientific ——

Dealing:with Data

Symmetry, December 2009

7 BRI May 2011

Berliner Zeitung and
Frankfurter Rundschau,
' c. . ICFA' Stud'y Group on Datfx Prcscryation and Long 'Ierm 'Analysis in High Energy Februar’y 201 0

Data Preservation

Physics. High Energy Physics experiments initiated with this Study Group a common
reflection on data persistency and long term analysis in order to get a common vision
particle dota group on these issues and create a multi-experiment dynamics for further reference:

https://wuw.dphep.org/



Virtual Observatories in Astrophysics

16 Member Organizations

Theory
Numerical Simulations

Data Reduction
Data Analysis

~Grid
w Russia

different requirements,
same infrastructure va USA

‘ ( Korea
/,b 4

e-Infrastructure

> Data Archives Inter-operable
> Work on standards and access to
Data, simulation, mining techniques

> International, multi-experiment

> Agregated Person-power: about 100FTE

F.Pasian



Initiatives in other fields

> Data preservation and in particular open access and data sharing are
present in other fields such as:

Astrophysics, molecular biology, earth sciences, humanities and social science

u ¥ " .t % Sloan Diital Sky SUI‘V,V / Sk\/SI‘\"T
o
o-"m M E" o " <

N\ / } B8 G = BN & JHU Mirror
DRYAD

Blue Ribbon Task Force
on Sustainable Digital Preservation and Access

Submit Data Now!

See how to submit

My Account

PANGAEA®

Data Publisher for Earth & Environmental Science

" The Astronomical o ®
Q S Image and Table Format o
' Flexibie INage Iranspori Sysiein EII lr
Data for Life

Home | News | Docs | WCS | Samples | Libraries | Viewers | Utilities | Keywords | Conventions | Resources

The FITS Support Office

(Search) at NASA/GSFC
Help Advanced Search Preferences mere...

All Water Sediment Ice Atmosphere




Scientific Data preservation in a multidisciplinary approach

> Challenges:

Scientific Potential: these data sets contain unexploited information, which may give
rise to highly useful for joint, multi-disciplinary project.

Complexity: the data collected by experimental devices considered in the project are
unique and encodes a large typology, well beyond the regular, well-structured data
produced in large quantities in the industrial world.

Technological et methodological: the installation of procedures, workflows,
algorithms for long term data preservation, as well as the definition of suitable
technological frameworks constitute novel investigation domains.



PREDON Consortium

Volume
données

PREDON

A project for scientific data preservation in France
Complexité Diversification | Structuration au | Algorithmes et

IN2P3
HEP

INSU,
IRD

Astrophysics
Earth
Sciences

CINES
INS2|

IT, Algorithms,

workflows

+++

++

des sources niveau methodologies
international pour la
preservation
+++ + ++ +
++ ++ +++ ++
++ +++ + +++



PREDON: Plans

Communication Harmonisation and Architecture and
and Partenership R&D Overview

> Short term (2013/2014): Communication and partenership
Enlarge the community

> Medium term (2014/2015) : Harmonisation and R&D

Communication: exchanges and workshops

Demonstrator acces and préservation
> Long term (2016) Architecture and overview

“Observatoire National des Données Scientifiques”



PREDON as a project

WP4
General coordination

cooperation

Working Package Objectives Participants
(*coordinator)
Explore methodologies and technologies suitable for a [ CINES*
WP1  Technologies | coherent and robust scientific data preservation in a multi- | APC
and Methodologies disciplinary context and on a multi-platform computing
centre
Investigate generic and mathematically robust workflows | LAM
WP2 Algorithms and | and algorithms for data mining suited for data and | LIRMM
Workflows workflow preservation; data- and process-based workflows | LIPADE*
and mining techniques to be used in a multi-disciplinary | LIPN
environment towards long term data preservation
A parallel approach for data collection, storage, processing, | APC
WP3 Data formats | analysis and preservation with the aim to achieve common | CPPM
and interfaces standards for scientific data treatment LAM*
LPSC
Program coordination, dissemination and international | CPPM*




Scientific data preservation: white paper

Available at htpp://predon.org

CHAPTER 1: SCIENTIFIC CASE 7
SClentlfl C Data DATA PRESERVATION IN HIGH ENERGY PHYSICS 8
Pre Se r\latl On VIRTUAL OBSERVATORY IN ASTROPHYSICS 15
[ CRYSTALLOGRAPHY OPEN DATABASES AND PRESERVATION: A WORLD-WIDE INITIATIVE 20
1 SATELLITE DATA MANAGEMENT AND PRESERVATION 26
SEISMIC DATA PRESERVATION 31

[
pur) IS CHAPTER 2: METHODOLOGIES 37

T1FIC
PREDON S DATA MINING - WORKFLOWS AND SCIENTIFIC BIG DATA PRESERVATION 38
: J STENCYSCIENTIFIC  LoNG TERM ARCHIVING AND CCSDS STANDARDS 42
'DATAMINING BIGDATA CLoup AND GRID METHODOLOGIES FOR DATA MANAGEMENT AND PRESERVATION 49
- SCIENTIFIC DATA PRESERVATION, COPYRIGHT AND OPEN SCIENCE 55

|

= |z = 2 _l | = = CHAPTER 3: TECHNOLOGIES 6t
E Tl . :?.': = it = | A _; STORAGE TECHNOLOGY FOR DATA PRESERVATION 62
E : { | = o0 '§ '; = é 4 \f ;E 'REQUIREMENTS AND SOLUTIONS FOR ARCHIVING SCIENTIFIC DATA AT CINES 65
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Exemple projet: Data processing & storage in the cloud

LabEx UnivEarths project at APC / Francgois Arago Centre:

- potential of the cloud versus classical data processing and storage opportunities

- test processing on Francois Arago Centre cluster, compared with Cloud StratusLab

- questions: accessibility, data security, short-term and long-term cost

[Gestionnaire d'image] CIustar vlrtu#l "\
= |
Marketplace " |Machines Virtuelles, Utilisateur
T T-u | cruram, | T\
4 SWAP, disqgue _/ Client
[Res”"me oe Sm'“’ge] e StratusLab
(Web, Grid, Cloud) = —

(StratusLab : Cloud laa$S public|

Service Réseau Gestionnaire d'infrastructure

virtuelle OpenNebula

Gestionnaire de
Stockage

Hyperviseur KVM

e e Ressource de Calcul Ressource de Stockage
ysiq Pnysique Physique

Schematic description of the cloud StratusLab, which is a
European public cloud project laaS which started in 2010.
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Processing speed does accelerate much faster on a

classical computing cluster compared to
cloud computing (Cavet et al. 2012)
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Archival expertise CINES

Les services d’archivage au CINES
- Archivage a long terme de

données scientifiques,
patrimoniales,
administratives

Assurance qualité
OAIS
Compétences
archivistiques
Expertise formats

Processus meétier
Gestion des risques

- Archivage intermédiaire de - Archivage de données
données scientifiques scientifiques pour des
communautés européennes

structurées



Workflows for data preservation
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Daniéle Boucon, CNES
The primary objective of the Producer-Archive Interface Specification (PAIS)
standard is to provide concrete XML files supporting the description and the control

of transfers from a Producer to an Archive.

Data management
'l

Formal Definition l Transfer and validat@

- Submission agreement

PAIS phases
A

Figure 3: PAIS, preservation process and data lifecycle



Crystallography Open Databases and Preservation: a

World-Wide Initiative

Daniel Chateigner (for the COD Advisory Board)
Nb entries
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“_..there is not yet sufficient coherence of experimental metadata standards or national policy to rely
on instrumental facilities to act as permanent archives;

-there is not sufficient funding for existing crystallographic database organisations (which maintain
curated archives of processed experimental data and derived structural data sets) to act as centralised
stores of raw data, although they could effectively act as centralised metadata catalogues;

-few institutional data repositories yet have the expertise or resources to store the large quantities of
data involved with the appropriate level of discoverability and linking to derived publications.”



Seismic Data Preservation

Marc SCHAMING, Institut de Physique du Globe (CNRS/UNISTRA),
Strasbourg
Conclusion
Preservation of seismic data is essential, but usually not considered by scientists,
because it takes resources to document metadata, to read and copy tapes, to
convert formats, etc. These tasks should be addressed at national and/or European
level. Some European projects (Seiscan/Seiscanex, Geo-Seas) demonstrated that it
is possible and useful. Repositories at national level should pursue this task with
geophysical sKkills.
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Scientific Data Preservation, Copyright and Open Science

Philippe Mouron, Aix-Marseille University, Faculté de droit et de science
politique

The best guarantee for ensuring the integrity of a resource is based
on property.
However, isn’t there a public ownership of scientific research?

In truth, even if the public authorities may fundamentally participate in the scientific
research, this does not mean, ipso facto, that they own its results.

...any paper, article, report, record, thesis, book, graphic, map,...
conducting personal choices of a researcher, or expressing his own
personality, will be considered as a work of mind [...] are copyrightable

The goal of digital preservation of scientific data must therefore be
reconciled with intellectual property rights.

Open model of management of intellectual property rights.

Tools: open access licensis (e.g. Creative Commons)
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Towards a demonstrator
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Conclusions

> Research data in the recent period is a « gold mine » with unexploited
research potential and therefore shoudl be preserved long term

> The preservation is worth the effort and enables low cost science
> International cooperation is essential
> Frontier technologies and research are involved

> Innovative sollutions can emerge from multidisciplinary initiatives






DPHEP Intermediate Recommendations (end 2009)

> arXiv:0912.0255

> An urgent and vigorous action is needed to ensure data
- preservation in HEP

Many examples for the physics case explored

Data Preservation in High-Energy Physics

S Data is rich and can be further exploited in most cases beyond the

D -
DPER 1ng o s T rgy Py

— collaboration lifetime
> The preservation of the full analysis capability of experiments
Is recommended, including the preservation of reconstruction

Data from high-energy physics (HEP) experiments are collected with significant financial and " »
‘human effort and are mostly unique. At the same time, HEP has no coherent strategy for data

stz eestentsl and simulation software
long-term analysis was convened at the end of 2008 and held two workshops, at DESY
(Jamuary 2009) and SLAC (May 2009). This document is an intermediate report to the

International Committee for Future Accelerators (ICFA) of the reflections of this Study
Group

> An interface to the experiment know-how should be
introduced: data archivist position in the computing centres

> The preservation of HEP data requires a synergic action:
collaborations, laboratories and funding agencies

> An International Data Preservation Forum is proposed as a
reference organisation. The Forum should represent
experimental collaborations, laboratories and computing
centres



DPHEP publication 2012

DPHEP-2012.99
May 2012

St
th‘::rl;:;;og, olf, the DPHEP Study Group
obal Effort f, i :
Data Preservation in High (E,;:r;s;/t:":;:',e
ics

> Full status report of the activities of the
DPHEP study group, including:

Tour of data preservation activities in other fields

Www.dphep,org

Abstract

An expanded description of the physics case
Defining and establishing data preservation principles

Updates from the experiments and joint projects

FTE estimates for these and future projects
Next steps to establish fully DPHEP in the field

addition
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LotrzéyT(z:oup for Datg, Preservauon and
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arXiv:1205.4667



A word on access and data preservation

Example: NSF Policy

Investigators are expected to share with other
researchers, at no more than incremental cost and
within a reasonable time, the primary data, samples,
physical collections and other supporting materials
created or gathered in the course of work under
NSF grants. Grantees are expected to encourage
and facilitate such sharing.

Proposals [...] must include a supplementary [...]
"Data Management Plan" (DMP) [...] describ[ing]
how the proposal will conform to NSF policy on the
dissemination and sharing of research results.
http://www.nsf.gov/bfa/dias/policy/dmp.jsp Preservation

Very similar policies in other funding agencies (and
growing interest for these aspects in the context of
“big data” strategies)



Scientific e-infrastructure — a wish list

EU Visions

' Riding the wave ) ® Theideal data u Open deposit, allowing user-community centres to store data easily
How Europe can gain from the rising tide of scientific data infrastructure for
: - u Bit-stream preservation, ensuring that data authenticity will be guaranteed
Final report ofthe High Level Expert Group on Scientific Data science will have a
A submission to the European Commission | list of for a specified number of years
S il onalisto
technical ® Format and content migration, executing CPU-intensive transformations on
characteristics. large data sets at the command of the communities
Here are some
suggestions. u Persistent identification, allowing data centres to register a huge amount of
markers to track the origins and characteristics of the information
m Metadata support to allow effective management, use and understanding
¥ Maintaining proper access rights as the basis of all trust
W A variety of access and curation services that will vary between scientific
disciplines and over time
. . | u Execution services that allow a large group of researchers to operate on the
A myriad of projects/coalitions on stored date
“data infrastructures”
. o
either funded or High reliability, so researchers can count on its availability

In preparatlon for FP8 u Regular quality assessment to ensure adherence to all agreements

-APA, EUD AT, DPM , RDA... u Distributed and collaborative authentication, authorisation and accounting
u A high degree of interoperability at format and semantic level

Adapted from the PARADE White Paper at http://www.cscfi/english/pages/parade/



Data Preservation in a multidisciplinary context

> More Coordination: The organisation should be brought to a long-term perspective by
solid, commensurate and courageous decisions of the funding and coordination bodies
responsible for the wealth of HEP experimental data produced so far.

> More Standards An increased standardisation will increase the overall efficiency of HEP
computing systems and it will also be beneficial in securing long-term data preservation.

> More Technology: These new techniques (virtualisation etc.) seem to fit well within the
context of large scale and long-term data preservation and access.

> More Experiments: The expansion of the DPHEP organisation to include more
experiments is one of the goals of the next period.

> More Cooperation: Cooperation with other fields in data management: access,
mining, analysis and preservation; appears to be unavoidable and will also
dramatically change the management of HEP data in the future.



