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Digitaliz&fion of reséarch proces§é§ ”j"-?TTA
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= Typical:
Growing volume of data and sources
Complexity of data processing
data is dynamic
High demand of data

*= Most important challenges:

Managing,processing and combining
exponentially growing datasets

Significant acceleration in analysis cycle

Persistence

Source: wikipedia PD
Image resources




sdience as '@ process

What is a Production [ R
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Source: JISC report on research data, 2009




Digital pfBcesses Break easily, 3y
. |Lifecycle _

Short-period funding 1-3 years
Software lifecycle: code, formats, 3-10 years
Interfaces, ...

Dependent on expert knowledge

Thin documentation and metadata

=> Weak persistence
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. ¥ Persistence .

Holy grail of preservation &
INnformation management more
generally

PID ISNI OID URN URL
Orchid Onthology Vocabulary

What does persistence mean?

How long it persists?

What persists?

What is "guaranteed” to be accessible?




Avajldbility an® findabiffty, [EEesm

= Principles of availability: free, licensed,
machine readable

" Findability: metadata, linked data, IDs

o
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Research and cultural data routinely deposited in well-
documented form, regularly and easily consulted and
analyzed, and openly accesible while suitably protected
and reliably preserved.

Needs PERSISTENCE

= Coherent organizational framework?
Ownership
Curation

= Flexible technical architecture:
Standard open protocols and interfaces
Flexible user access, analysis and visualization of data
Address issues of autenthication, authorization, security
Supports workflows




Excelféngy an(?knowlecﬁje.

= Excellent people will in turn attract commercial
iInvestment.

= UK: "With over one million new science,
engineering and technology professionals and
technicians required by 2020, the supply of high
quality STEM skills in the UK will be even more
important than it is today.The UK'’s ability to
nurture domestic talent and attract the best
international researchers will be an important
component of the response to this shortfall.” (1)

* FiDiPro; postdocs

1) Fuelling prosperity:Research and innovation as drivers of UK growth and competitiveness
Monday 22 April 2013




® TTA phéises | @
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" Phase I (2009-2011): TUTA, results in
guide for policy-makers and generic
roadmap

" Phase II (2012-2013): TTA, entreprice
architecture for information infrastructure,
metadata roadmap, basic services, gap
analysis

= Phase III (2014-2017): building
interoperability, supporting open science,
establishing collaborative processes




Tasks for enhancing the usage of
research datasets

Goal: the extensive use of publicly funded data in research

Discovery Availability Usability Data life cycle

The required activities

Coordination Role division Attitude Collaboration Interoperability Resources |

Political will " Legislaton  ~_ ,—  Development — Thedata

and data policy renewal of practices mfrastruclture building

(0]

+Political alignment «Clear rL_JIes - JBE(E vErEres e P

«Common goals o *Removing the ambiguity STErTIS O UEE «Common Senvices

-Prmcnpl_ege}nd the division of *Easing the availability and *Rules for financing and research prin- T emEE ST

responsibilities usage of research data ciples L ; ti

. ; Long term preservation

Resource planning *The strenghtening of skills eInvestments

«Coordination enhancements w

Ministries, Ministries, Ministries,sponsors, The ministry of

government, Data protection Data producing and governin culture and education,

state council commissioner, organizations, univer- research organizations,
the parliament sities, research institu- Infrastructure actors

tions, researchers

Main actors




"Tge objecti¥es OTthe ;TA 4

»  anfrastructuse

Science is becoming ever more open and data-driven. Large integrated datasets can
provide a deeper understanding of nature and society.

1. Developing a Finnish sustainable Networked Readiness Index 2013: Top 10

information infrastructure for research and Economy 2013 2012
cultural data; Fifsnd 1 A
2. Providing selected services to this Singapore 2 2
infrastructure cost-effectively and sustainably Sweden 3 1N
3. Enabling and encourage sharing and re-use Netherlands 4 & A
of scientific and cultural data; Norway o [ |
4. Ensuring preservation of digital data, Switzerland & 5 W
5. Providing tools for data management, both  united Kingdom 7 10 A
on organizational, discipline and user level; Denmaik 8 4 v
and United States 9 8 W
6. Contributing to unification of interfaces and 14uan (china) 10 11 4

metadata.

7. Strengthen the capasities of research
iInstitutes and infrastructures, thus enhancing
the competiveness of Finnish research.




The addﬂe@vail‘qe of TTA tC;Fi”ﬁ”d "7 TTA

 Through enhanced
 findability and availability of data
o quality of data
« data services including analysis and processing services
» platform for interdisciplinary collaborative research

 Getting wider and more integrated research community
e researchers in research institutes
» scientists and students of different disciplines working in academia
 |T and data service professionals

« To achieve
o Dbetter use of Finland’s unique and open data resources in science and
education
» scientific excellency and breakthroughs in many different research fronts
» societal and environmental progress through evidence-based decision making
« technological innovations and products




g Benefﬁs S T
= All national research data from one point: easy to
find, easy to use
= Common practises for data management
= Interoperability: metadata, interfaces
= \ersatile service collection
= Preservation of relevant information

= Tools to global connections
Tier 1 - International data services

e Tier 2 — National data services

Preservation Tier 3 - Institutions (Universities &

propability grows,  yngtitytes)
easier to find

¢
Tier 4 - "Small science” researchers




The integhational rélevance of. T

" " -

 makes Finland to be an attractive site and active actor in international
research community

e draws international experts to work in Finland using Finnish data

» provides models of infrastructure functionalities that have not been
utilised elsewhere

» contributes to the networking of data infrastructures in European and
broader international levels (EUDAT etc.)

e With improvements in
» scientific progress and science-based education
» the culture of open science (access, reproducibility, cross-checking)
 the quality of information used in decision-making
» the diversity and quality of using scientific information in overall societal
functioning and everyday life
* the conditions that boost commercial innovations and business




Curgefit bluepriff for
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Dimensions ofdinformation- 4

Embeddedness
Long-term data
Transparency

Reach of scope
Authentcacion,

Links with conventions of
practice. Auhenication.
access (e,

Embodiment of standards HAKAVIRTU)

Build on an open
platform: Infrastructure =
does not grow de novo; it
wrestles with the “inertia

¥
Thematic j
applications

Customisa-
Poreal tion and commurtity | INteraction
services personalisa-
tion services

modeling Visualization ntegr:::zn Processing

PEMMAneNt e-infrastruCture Services

of the installed base” and
inherits strengths and
limitations from

Data specific combinatons and descriptions

T

2
g
g
7
3
g
B
=
=]
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oA key conceptual approach
eDefined components
eStandard interfaces, protocols & objects

eCommunity responsibility (in the long-term) for
development & maintenance of standards

eBottom-up, grass-roots evolution as much as
practicable

eResulting in many capabilities that can all work
together




all!

http://www.dlib.indiana.edu/~jenlrile/meta

J. Riley: Seeing Standards (2010)
datamap/

TTA metadata challenges: to improve data
findability, availability and usability

Three metadata tiers: minimal, medium,
large

TTA metadata model defines metadata that
must be attached to each dataset and the
structure of that metadata

No single metadata standard fits

TTA metadata principle: reuse of
metadata; utilize existing
metadata formats and services

International and national co-
operation is important

= Usability

indability,
vailability




TTA: permanent infrastructure and a network of networks

heterogenous, connects many scientific disciplines
All participating organisations are highly committed
Integration into permanent national infrastructures
exceptionally broad and diverse research

. e age g O
infrastructure initiative Pen g, .
D, e
TTA is already a functional infrastructure that MW
involves / . W%;%%%
. National Digital Library m Crnes,

. e . . e Angl
. open data and open science initiatives in public £etay,. - W%%Ww .
Vicey

and science Aol
«  Ministry of Education and Culture, other %a,::z"‘ﬂg%
ministries Hstri

. Universities %

. Research Infrastructures
. Research institutes




TTA-services 2013

= IDA - data storage (in use)
= KATA —data catalog (piloting)
= AVAA -open data platform (in use)

= PAS - Long Term Preservation (2015),
pilots starting 2014




- TTA and KDK services
form backbone of the
Finnish information
infrastructure

Universities
- The data publication Rl il
platform AVAA is
connected to national
public sector initiative
Open Knowledge,
coordinated by the
Ministry of Finance; CERN CMS§
collaboration

-EU-project level collaboration w
several projects and organizations

-Especially: EUDAT



Components of TTA

» Collaboration

« Services
» efficient data and metadata management
e research data repository
o user oriented development and interface of all services

e  Human resources
 networked researchers and infrastructure constructors
» professionals needed in infrastructure development, training, etc.

e  Hardware and software
 shared and networked facilities
* Open source software




*

INntegrated Data Archive (I1DA)

storage service
v Joint storage service for preserving digital research
data and increasing its re-use

v Safe preservation of data and metadata

« Data preservation in intact and unchanged format by
means of managing copies and their integrity

e— o

..T_.T.._....._.L.._._T_&

_____________



i=

. ‘ - * - H in e TFA

The KATA metadata catalogue

-h

¢ makes It easier to find data that is available for research

« produces information about the existence of data for
funders

« enables the creation of a joint terms of use and rights of
use culture (ownership and utilisation rights information in
the data catalogue)

« enables generation of merit for the researcher
« helps to identify and find data for long-term preservation

v requires the projects to commit to the agreed principles
(description, openness)




Tervetuloa - Kata metadata
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¥ Tervetuloa - Kata metadata cat... | =k |

catalogue - Mozilla Firefox

<= [ https://kata.csc.fi/fi/

~— @] [..-]v

Most Visited~ FllRed Hat llCustomer Portal

ELMAT TIE

Ml Documentation MlRed Hat Network

Wiestit O % Kajaasdu ubos LT R

- 3 Omat etosEneis ot

[ = W]

O Stats

S DT

Miks Kata on?

Kats-metsdatask atalogiss.a on metsdatas umkimusdastassts
Tasss paheelussa woit etsis ja baytss tutkamusdstas kEnitdtsi,
a3 myts. esitells oman datasi musden jatkobnyebdhammett S siosi.

Mita on metadata?

Lynrestis madnteityns metadsta on datas dastasta. Metsdata

kunvailes datan ominaisuuksia ja kuvaillut sas at koskea
esimerkiksi tekpbita, adhetta, formaattia ja SSif. Metsdstsm
sisaltt rmppuu suuresti datasta, mutta timnms paheebu tarjoss

wihteniisen ralentsen tutkimus seneistopen metsdstal
metathetotytryihmin julloeis eman manamametatheton siiin
mmukcais et ket

Onko téméa palvelu minulle?
Kata-pabeedu pyrks herftmitn datas usessta
., potta yvihdests palkasta pibsis
m & tutkamus lsstos ten dadoaham.
sinun e tarvitse ofla ammattititas edemies e

hyrtwdhyiliis i datas woi toottas ja kigttsas kukas tahsnsa j& misss
ks,
Onko kaikki data avointa?

mutta datsn crmistags

Lahes kaddki metadats om swont
misben dlatman pibces kisiksi. Datan

Mimamametatietomali masnteles saneistokounsaiuille
yihteisis metsdstakemttiss. Tutustu T T
meetatietotyn By S tuottarmasn mEnEmETetatiet o sllan:

{1m Fammas )

CATmors. 3.0

Koulun hywinwvointiprofiili 2012-2013:
henkildkunta

asteen oppilaitokset

Koulun hywinwvointiprofiili 2012-2013:
widaluokat 7-9

Koulun hywinwvointiprofiili 2012-2013:
alaluokat 4-6

Koulun hywinwvointiprofiili 2012-2013: toisen

Kata on osa Tudamuksan @2wmaineiswot (T 1A) -pakveluita

Pakselun osaa CSC - Tesan Tiewebnilkan Kaeskus Oy




IDA-KATA Interfaces
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AVAA-project

= A platform of web-based tools for opening
and publishing scientific data sets

= Building generic tools is challenging!
" Pilots => common tools and case examples
= Started with 3 pilots

" Target: to offer experience on formats and
publication of different data sets
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= Educational application of Cern CMS particle physics data for schools
$ready 2014 , see Cern link) °Includes publication of data in original
ormat and simpler, open, machine-readable format (JSON)

= Climate research SMEAR datan visualization, JSON-interface and open
download both as CSV and HDF5

= GIS data interface, as atest case OpenStreetMap WMS -service in
ETRS-TM35FIN-coordinates

= Early 2014 WMS- and WFS-interfaces fo distribute Kotimaisten
kielten keskuksen murrekartta-aineisto
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Variables:

4 Hyytiglé Smear || F_“E'““ = T_D_: — Shift
4 Meteorology 2011-11-27 ﬁ 2011-12-01 ﬁ =< | Day v e Make !!!end Download CSV |
Air pressure
Airt rature 125
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Ajr temperature 67.2 m
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Air temperature 504 m
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Felative humidity 8.4 m (IRGA)
Felative humidity 4.2 m (IRGA)
Wind speed 67.2m

SmartSMEAR is data visualization and download tool for the database of continuous
atmospheric, flux, soil, tree physiological and water quality measurements at SMEAR
research stationsof the University of Helsinki. Air mass back-trajectories are also provided

Wind speed 50.4 m
Wind speed 33.6m

Wind speed 16 8 m

Wind speed 8.4 m

Wind speed 4.2 m

‘Wind direction 50.4
Wind direction 33.6
Wind direction 16.8

Wind speed 67.2m

Wind speed 33.6m

Wind speed 16 8 m

Wind speed 8.4 m

‘Wind direction 74.0 m
Wind dingg1ie, G878 1% o

Wind speed 16 8 m
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—Glob —03168
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4412 132.86
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for studying the connection between air mass movements and atmospheric observations at
the stationary measurement sites. More detailed information on the data and the
measurements is provided at SMEAR wikispace.

The page consists of selection menus and graphs that show the values of the selected
variables for the desired time period.

The stations and variables are listed on the left. Clicking a station name opens list of
measured variables divided into different categories. Hovering the mouse pointer owver
wvariable name shows its database column name and short description of the variable with

unit and source instrument or source wvariables. Click to select variable, hold down Ctrl key
The stations and variables are listed on the left. Clicking a station name opens list of

measured variables divided into different categories. Hovering the mouse pointer over
wariable name shows its database column name and short description of the variable with
unit and source instrument or source variables. Click to select variable, hold down Ctrl key

AVAA-pilotti SmartSMEAR on Helsingin yliopiston SMEAR-tutkimusasemien (Station for Measuring Ecosystem-Atmosphere
Relations) tietokannassa olevan mittaustiedon visualisointi- ja lataustydkalu.
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CMS-pilot has been published:

= International Science Grid This Week (27.11.2013): LHC
data to be made public via open-access initiative

= Nature - International Weekly Journal of Science
(26.11.2013): LHC plans for open data future

= Cern web home site (15.11.2013): LHC data to be made
public via open access initiative
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=
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A eaching application for high schools Cern CMS-experiment in particle physics

2013 were the technical solutions for transferring data, performance, demand of capacity and
suitable formats figured out: for example how much the applications are capable of reading data
efficiently. Autumn 2013 a thesis-questionnaire for high school teachers at Helsinki University
department of physics concerning the application. Planning and implementation of the
application based on the questionnaire results.

" - simple, fast executable exercises motivating studies of physics

" - target: easily re-usable and generalised components are carried out for transferring and
visualisation of data

In addition to original format published, data will be transformed into more simple, open and
machine readable formats in order to be program usable (at the moment JSON)

The documentation of the complex understandable also for the not physicists (for example for
the students)

" --> Possibility for piloting Linked Data (?):
" Linking the”general concepts” and additional information to metadatadescription of




A M beta

= AVAA beta —pilotportal

WWW.avaa.tdata.fi

= Questions? avaa@csc.fi

AVAA-projekti on osa opetus- ja kulttuuriministerion Tutkimuksen tietoaineistot -hanketta (TTA). AVAA on os




Data management guide
http:/Z/www.tdata.fi

e Data management and planning

* Data storage

 Data sharing and publication

* Finding and re-using data

e Data management and processing at CSC
* Research process and data

Lots of guidelines, examples, information and best practises
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Oen user form
for TTA users

¥ .

.

Support for all TTA-users
= Connect the users, peer-to-peer
= Get feedback
= Share information
= Collect development needs and ideas
= Introducing services to new users

Platform in connection with other TTA-services, opens
early 2014

User forum face-to-face -meetings 2014. First: IDA users




PAS: Long-term preservation of
research data

Accumulation of research information is foundation of
research and research organisation activity.

At this time, there is no controlled and functional way of
handling digital information in the long term.

Long-term preservation of digital data means the reliable
preservation of digital information for several decades or
even hundreds of years.

Equipment, software, and file formats will become outdated,
but despite this the information must be preserved in
understandable form.

Long-term preservation of research data involves close co-
operation with the National Digital Library (NDL).



How to

get access to the services?

= IDA - How to become an IDA user:
via university ‘s IDA contact person or

contact@csc.fi
= projects funded by the Academy of Finland
= polytechnics

= KATA - 0
= AVAA -0
= PAS - wi

nen for everybody
nen for everybody

| be defined later




= TTA

*" jneistojen paketoinnissa ja siirrossa
hydodynnettavasta METS-standardista
julkaistaan pian versio 1.10

= Uudessa versiossa huomioitu kaikki KDK:n
esittamat muutospyynnot

" Muutokset mahdollistavat pitkalti myos
tulevien kansallisten tarpeiden lisaamisen

®* Uudesta LoC:n METS-versiosta on jo
olemassa skeemaluonnos

Julkaistaneen lopullisesti viela tana vuonna




@ Vlﬁmle Lgv'a[a?n éMa%;Einsg m u%gﬂa;/ty(ﬁ)tosata?\ éi\s/to j e%t
paketoinnin pilottien tuloksina

= Nyt muutospyyntdjen perusteella METS:in
seuraavasta versiosta (1.10) on tehty luonnos:

LIDO lisataan kuvailevan metadatan muotoihin

Paikallisia (esim. kansallisia) tarpeita varten tiettyihin
elementteihin voidaan lisata omia attribuutteja, ja nyt
KDK:ssa siis seuraaville asioille:

= Skeemaversiolle, esim. kdk:METSVERSION

= Eri osien globaalisti uniikeille tunnisteille

= Metadatan kieli

= Epamaaraisemman luontiajan ilmaisumahdollisuus

Muutos mahdollistaa myds muiden attribuuttien lisadamisen,
jos nahdaan tarpeelliseksi




Cern CSM —pilot 2

= Example of the prototype of the teaching appliﬁg’%

*

n.

ihformation

(glossary of terms,

The following datasets are available:
2000 ciFmuon events around the 0y

» 500 drelectron events around the 2 boson
500 ormuon evenis around the £ boson

& SOO avonks o1 W I oy

« SO0 ovones O W iy

AL D0G d ey avonts i the e aront wess mege 2-110 Ge

Click on a diagram below to access the data:

e g

Thes 7 i noulral GEuge boaee

Ji'. | and i ong of the sariers of th
q’ z WA 1 B unstabie, and
ecays 1o eiher bwd muons or

lecinons around 353 of the

i-l:lv
0y ‘e

images, etc.) available in
tab

=An article about the pilot:

“Information” tabs: to contain more
background information on particles,
parameters, etc.

http://home.web.cern.ch/about/updates/2013/11/lhc-data-be-made-public-



Further information:

= www.tdata.fi
" www.csc.fi/tta
= WWW.CSC.fi/ida




