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MaBnoIakoi OTOXOI

Karavonon Twv PaciKwy XapaKTNEIOTIKWV TWV
KolvotnTwV MEAKTIKAG KAl TV ATTAITNOEWY TOLG OF
OEuaTa cuvepyaoiag

Eicaywyn o1o EAeVBePO AOYIOUIKO KAl OTO AOYIOUIKO
AvolixToL Kawéika

KCITTCIV(')I’]OT] TV opwv Big Data, Open Data kai Linked
Data

Avadeitn TNG avaykng avamTuing Kal LIBETNONG
AVOIXTWV AVOEWY

[VGOTOTTOINGN OXETIKGWV SIEBVAV KAl EAANVIKGV
TTOWTOPROLAIWYV KAl EPYWV



[leplexopeva evoTNTAC
KoivoTtnteg MPakTIKNG
EAeVBEPO AOYIOUIKO / AOYIOUIKO AvOoixToL Kwdika
Big Data
Avoixta Acdopuéeva
Yovoedepeva Asdopeva
[1oWTOPROLAIEC KAl EpYO

[TAQTPOPUES AVOIXTNG LLVEQLYATIAC



xulNTNoN

Openness in whate
i —— m—

NMnyn: hitps://flic.kr/p/mzgM



The Open Definition

The Open Definition sets out principles that define
Yopenness” in relation fo data and content

______________________________________________________________________

“Open means anyone can freely access, use,
modify, and share for any purpose (subject, at
most, to requirements that preserve
provenance and openness)”

Mnyn: http://opendefinition.org/



KoivotnTteg MOAKTIKNG
« OpIoUOI

— Communities of practice are groups
of people who share a concern or @
passion for something they do and
learn how to do it better as they

interact regularly ETIENNE WENGER
rnyn: http://wenger-tfrayner.com/

— Opuabdec avBpwTTwY TTOL
ovppepiovTal PIa avnoLxia N eva
TTABOC YIa KATI TTOL KAVOULYV KAl
LABaivoLV TTWC VA TO KAVOLV
KAALTEQO PEC K TNG AVTAANAYNG

ATTOYEWV

MnynN: Mappapdg N. & NaBavanh A., Koivotnteg MpakTiKAC Kal
MNAnpo@opiakd YuoTnuaTa. X1o: N. ARovpng, X. Kapayiavviéng & B.
Koung (emmiy.), Tuovepyartikn TexvoAoyia: JooThuaTta kal MovTéAa
ZUV&QYOO’iOQ yia Epyocio, Mdel’]Oﬂ, KOIV@TI’]TEQ HQOKTIKI"]Q Kal LEARNING IN DOING: SOCIAL, COGNITIVE, AND COMPUTATIONAL PERSPECTIVES
Anuiovpyia N'vaong, KAelbapibuog, ABrva, 2008, oeh. 59-80.

Cambridge University Press, 1999



KoivotnTteg MNoakTikNG (oLv.)

» Opadeg avBpwWMWV TTOL CLUUETEXOLY O€ pIa Sladikaaia
OLAAOYIKNG paBNoNG

* J0VNOWG, Ta pEAN TV KIT EXOLY KOIVOLG OTOXOLG N/KAl
evOIAPEOOVTA, KAl Eival BETIKG SlaKEiUEVA OTO VA
ETTIKOIVGVNOOLY TN YVWON TOLS OTA LTTOAOITIA EAN TNG
K(;\I)\\/OTF]TCIQ EMSIOKOVTAG TO VA YABOLYV O £vag ATTO TOV
AAAO

« Tpeic PacikeS SI0O0TACEIC
— Koivr 6pAaaon, n o1Toia CLVEXWC ETTAVASIATTOAYHATEVLETAI ATTO
TA PEAN TNG KOIVOTNTAC
— Apolpaia 6eopevon, N OTToIa CLVEEEI TA PEAN O€ UIA KOIVGVIKN
OVTc')Tr]To

— K0|v0| TTOPO], TTOL AVATTTOOCOVTAI ATTO TA PEAN TNGS Kl oTOo
TEQACHA TOL XPOVOUL



Ta Paoika xapaktnploTika TV K

Koivotnta MNpakTikng

Koivi

euTTEIpia Auvapiouog

Etmikoivwvia Mdaénon

Koivog
OKOTIOG S UMMETOXN KovétnTa

Anuioupyia
Néag yvwong

Koivi
yAwooa

Kolvwvikn
aAAnAeTTidpaon

Mnyn: Hidreth, P., Kimble, C. and Wright, P. (1998), Computer-mediated communications and
communities of practice, in Proceedings of Ethicomp'98, March 1998, Erasmus University, The Netherlands,
pp. 275-286.




Baoikec ammairnoeic TV Kl

AIQXEIPION TTOAKTIKWY KAl §0A0TNPIOTATWY
AIOXEIOION XPNOTWYV, POAWYV KAl SIKAIWUATWY
KaBobrniynon kar avalnrtnon pondeiac

Evioxoon TNC ponNc TANPOPOPIWY KAl EVNUEQLWON
AIQXEIOION PEYAAOL OYKOL TTANPOPOPIWV
AIQXEIPION KOIVAVIKWV SOUWV

Ekppaon Tng appnTng Yvwong

A&I0TTOINON LTTAPXOVTWY TTOP WV

EreCepyaoia SeS0UEVAV VIO TNV LTTOOTNEIEN
S1a8IKACIWV ANWNC ATTOPACEWY

AIQXEIPION LTTOKEIUEVIKOTNTAC KAl ACAPEIAC
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EAeVBEOO AOYIOUIKO / AOYIOUIKO AVOIXTOL Kw8IKO

* AOYIOUIKO TTOL PUTTOPEI EAELBEPO VA XPNOIWOTTOINOEI,
S1aVEUNOEI, UEAETNOEI, TOOTTOTTOINOEI KAl
avadlaveunoei

¢ YOVTNPEEITAI ATTO KOIVOTNTEC PE IOXLPEN K(KOLATOLOON
KOIVOKTNHOOLVNG KAl DTTOOTNPIENS TV XPNOTWYV

\\’ mozilla
- Mapadeiypara Y. _ ¥ Firefox
- Linux ) Linux
— Firefox —
— mySQL

- R




EAEOBEOO AOYIOUIKO

¢ TEOOEPIC PACIKEC EAELOEPIEC

— H eAevBepia va ekTeEAOLYV TO TTOOYPAUUA YIA OTTOIOVONTTOTE
OKOTTO (eAeLBepia 0)

— H eAevBepia va PEAETOLY TOV TPOTTO AEITOLPEYIAC TOL
TOOYPAUMUATOC KAI VA TO TIPOCAPHOLOLY OTIC AVAYKEC
TOLG (eAeLBepia 1)*

— H eAevBepia va avadiavepovy avTiypada TOL
TTOOYPAUMATOG WOTE VA RoNBOLY TO CLVAVOPWTTO TOLG
(eAeLBEepPIT 2)

— H eAevBepia va BEATICOVOLY TO TTPOYPAUUA KAl VA
SNUOCIELOLY TIC PEATITEIC TTOL EXOLV KAVEI OTO £LPL KOIVO,
WOTE VA ETTOPEANBEI OANOKANPN N KOIVOTNTA (eAeLBOepia 3)*

*H mpooPaon oTtov TNydio KwbdiKa gival TTpodmodeon



EA/AAK

O O0p0oC «EAELBEPO AOYIOUIKON TTAQATTEUTTEI O
KOIVWVIKO Kivnua

O 0p0o¢ «AOYIOUIKO AVOIXTOL KSIKay TTAOQATTEUTTEI O
(avoixtn) pebodoAoyia avamTuénc

YTNV TTPAEN, €AV KAl LTTAPXOLY EEAIPETEIC, KOBE
AOYIOUIKO TTOL XapakTNEI{ETal EAEVLBEPO Eival KAl
AVOIKTOL KWSIKA KAl AVTIOTOOPA

MeyaAn ykaua adeiwv (licenses) -
hitp://opensource.org/licenses/alphabetical



PETABYTE

TERABYTE

NMnyn: https://flic.kr/p/9hfZuf






Data inflation

Data inflation B
Unit Size What it means
Bit (b) lor0 Short for "binary digit”, after the binary code (1 or 0)
computers use to store and process data
Byte (B) 8 bits Encugh information to create an English letter or number

in computer code. It is the basic unit of computing

Megabyte (MB)  1,000KB; 2* bytes From “large” in Greek. The complete works of Shakespeare total 5MB.
A t].rp'il:ﬂl pup 5ung is about 4MB

|||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||||

Terabyte (TB) 1 UﬂﬂGE 2"“ bytes  From “monster” in Gre&k All the catalogued books
in America’s Library of Congress total 15TB

Petabyte (PB) 1,000T8; 2°° bytes All letters delivered by America’s postal service this year will amount
to around 5PB. Google processes around 1PB every hour

Zettabyte (ZB) 1, nmEE 2““ bytes  The total amount of information in existence
this year is forecast to be around 1.2ZB

Yottabyte (YB)  1,000ZB; 2* bytes Currently too big to imagine

The prefixes are set by an intergovernmental group, the International Bureau of Weights and Measures.
Source: The Economist Yotta and Zetta were added in 1991; terms for larger amounts have yet to be established.

Mnyn: The Economist, “All too much”, Feb 2010 = http://www.economist.com/node/15557421




“Data, data everywhere”

Wal-Mart, a retail giant, handles more than 1m customer
fransactions every hour, feeding databases estimated at
more than 2.5 petabytes, the equivalent of 167 times the
books in America’s Library of Congress

Facebook, a social-networking website, is home to 40
billion photos

— More than 30 billion pieces of content (web links, news stories,
blog posts, notes, photo albums, etc.) shared each month

Decoding the human genome involves analyzing 3
billion base pairs, which took ten years the first time it
was done, in 2003, but can now be achieved in one
week

Mnyn: The Economist, “Data, data everywhere”, Feb 2010 2 http://www.economist.com/node/15557443



facebook

Facebook statistics

Total number of monthly active Facebook users

Total number of mobile Facebook users

Increase in Facebook users from 2014 to 2015

Total number of minutes spent on Facebook each month

Percent of all Facebook users who log on in any given day

Average time spent on Facebook per visit

Total number of Facebook pages

1.440.000.000
874,000,000
12 %
640,000,000
48 %

18 minutes

74,200,000

Percent of 18-34 year olds who check Facebook when they wake up

Percent of 18-34 year olds who check Facebook befere they get out of bed

Average number of friends per facebook user

Average number of pages. groups. and events a user is connected to

Average number of photos uploaded per day

Number of fake Facebook profiles

48 %

205

81,000,000

Number of languages available on the Facebook site

Percent of Facebook users who are outside the United States

70

75%

Mnyn: hitp://www statisticbrain.com/facebook-statistics, Nov 2015




Twitter statistics

Total number of registered Twitter users

Total number of active Twitter users

Number of new Twitter users signing up everyday
Number of unique Twitter site visitors every month
Average number of tweets per day

Number of Twitter search engine queries every day
Percent of Twitter users who use their phone to tweet
Percent of tweets that come from third party applicants
Number of people that are employed by Twitter
Number of active Twitter users every month

Percent of Twitters who don't tweet but watch other people tweet
Number of days it takes for 1 billion tweets

Number of tweets that happen every second

645,750,000
280,000,000
135.000

190 million
58 million
2.1 billion

43 %

60%

2,500

115 million
40%

5 days
9,100

Mnyn: http://www.statisticbrain.com/twitter-statistics, Nov 2015




The Big Data fallacy

 More data doesn’'t mean you will get
‘proportionately” more information

— In fact, the more data you have, the less information you
gain as a proportion of the data

« The value of big data is often overrated
— Its value is in the information that it can provide

— Information is only the non-redundant portions of the data,
which is a finy and diminishing fraction of the overall data
volume

The data-information inequality:
information << data

Mnyn: http://lithosphere. lithium.com/t5/Science-of-Social-blog/The-Big-Data-Fallacy-Data-Information/ba-p/59250


http://lithosphere.lithium.com/t5/Science-of-Social-blog/The-Big-Data-Fallacy-Data-Information/ba-p/59250
http://lithosphere.lithium.com/t5/Science-of-Social-blog/The-Big-Data-Fallacy-Data-Information/ba-p/59250

Big Data concerns

« Data storage and archiving
— Where and how to store the data?

— Traditional data storage technologies (e.g. Relational
DBMSs) can’t handle Big Data

« Data preparation (preprocessing)

— Manipulation of data intfo a form suitable for further analysis
and processing (preparation is about constructing a
dataset from one or more data sources to be used for
further exploration and processing)

— Raw data cannot be processed and must be checked for
accuracy



Big Data concerns (cont.)

« Data visualization
— Clearly communicating information
— Gaining of insights

« Data mining

— Discovering consistent patterns and relationships
between variables in large data sets

— Extracting information from a data set and fransform it
into an understandable structure for further use



Big Data white paper

* |n spite of the tremendous advances
made in computational analysis,
there remain many pafterns that
humans can easily detect but
computer algorithms have a hard
time finding

« With Big Datq, the use of separate
systems becomes prohibifively
expensive ... Big Data has made it
necessary to run heterogeneous
workloads on a single infrastructure
that is sufficiently flexible to handle
all these workloads

Divyakant Agrawal, UC Santa Barbara
Philip Bernstein, Microsoft

Elisa Bertino, Purdue Univ.

Susan Davidson, Univ. of Pennsylvania
Umeshwar Dayal, HP

Michael Franklin, UC Berkeley

lohannes Gehrke, Cornell Univ.

Laura Haas, IEM

Alon Halevy, Google

Jiawei Han, UIUC

H. V. Jagadish, Univ. of Michigan (Coordinator)
Alexandros Labrinidis, Univ. of Pittsburgh
Sam Madden, MIT

Yannis Papakonstantinou, UC San Diego
lignesh M. Patel, Univ. of Wisconsin
Raghu Ramakrishnan, Yahoo!

Kenneth Ross, Columbia Univ.

Cyrus Shahabi, Univ. of Southern California
Dan Suciu, Univ. of Washington

Shiv Vaithyanathan, IEM

Jennifer Widom, Stanford Univ.

Mnyn: http://cra.org/ccc/docs/init/bigdatawhitepaper.pdf



Big Data white paper (cont.)

« |deadlly, analytics for Big Data will not be all
computational —rather it will be designed explicitly
to have a human in the loop

 |tisrarely enough to provide just the results ...
rather, one must provide supplementary information
that explains how each result was derived, and
based upon precisely what inputs

« Systems with a rich palette of visualizations become
Important in conveying to the users the results of the
qgueries in a way that is best understood in the
particular domain



Big Data challenges

Lack of skills/expertise needed to
run analysis on all the data

Too difficult to access all data and
make available to users for analysis

Not effectively using our most
valuable data to drive decisions

Too difficult to analyze and
understand all of the data

Too difficult to share information
and insights with others

Running queries and reports
takes too long

57%

50%

45%

37%

22%

19%

SOURCE: IDG RESEARCH SERVICES, AUGUST 2012




Open Data

« Definition
— Open data is data that can be freely used, re-used and

redistributed by anyone - subject only, at most, to the
requirement to attribute and share alike

* |Intferoperability issue

— Lots of datasets but littfle or no ability to combine them
together into the larger systems where the real value lies

OPEN pghrupi

Mnyn: http://opendatahandbook.org



Open Data Issues

« Availability and Access

— The data must be available as a whole and at no more than

a reasonable reproduction cost, preferably by downloading
over the internet

— The data must also be available in a convenient and
modifiable form

« Re-use and Redistribution

— The data must be provided under terms that permit re-use
and redistribution including the intermixing with other datasets

« Universal Parficipation

— Everyone must be able to use, re-use and redistribute - there
should be no discrimination against fields of endeavor or
against persons or groups

— For example, ‘non-commercial’ restrictions that would prevent
‘commercial’ use, or restrictions of use for certain purposes
(e.g. only in education), are not allowed

Mnyn: http://opendatahandbook.org



Open Content

« The term "open content” describes any copyrightable
work (traditionally excluding software, which is described
by other terms like "open source") that is licensed in a
manner that provides users with free and perpetudl
permission to engage in the 5R activities:

Retain: the right to make, own, and control copies of the
content (e.g., download, duplicate, store, and manage)

Reuse: the right to use the content in a wide range of ways
(e.q., in a class, in a study group, on a website, in a video)

Revise: the right to adapt, adjust, modify, or alter the content
itself (e.q., translate the content info another language)

Remix: the right to combine the original or revised content
with other open content to create something new (e.g.,
iIncorporate the content into a mashup)

Redistribute: the right to share copies of the original content,
your revisions, or your remixes with others (e.g., give a copy of
the content to a friend)

Mnyn: http://opencontent.org



Linked Data

 The term “Linked Data” refers to a set of best practices

for publishing and connecting structured data on the
Web

« Linked Data is about using the Web to connect related
data that wasn't previously linked, or using the Web o
lower the barriers to linking data currently linked using
other methods

« Wikipedia: “A term used to describe a recommended
best practice for exposing, sharing, and connecting
pieces of datq, information, and knowledge on the
Semantic Web using URIs and RDF”

Mnyn: hitp://linkeddata.org



Linked Data - Key technologies

« URIs (Uniform Resource Identifiers)

— A generic means to identify entities or concepfts (e.g., a
digital resource, a concept within a vocabulary) in the world

— A URI can be either a Uniform Resource Locator (URL), @
Uniform Resource Name (URN), or both

« HTTP (Hypertext Transfer Protocol

— Asimple yet universal mechanism for retrieving resources, or
descripfions of resources

— Thegoundo’rion of data communication for the World Wide
We

« RDF (Resource Description Framework)

— A generic graph-based data model with which to structure
and link data that describes “things” in the world

— A description of a resource is represented as a number of
triples (subject, predicate, object)



The RDF Data Model

[http://biglynx.co.uk/people/matt-briggs http://xmins.com/foaf/0.1/nick "Matty”]

[hitp://biglynx.co.uk/people/matt-briggs http://xmins.com/foaf/0.1/knows
http://biglynx.co.uk/people/dave-smith]

[hitp://biglynx.co.uk/people/matt-briggs hitp://biglynx.co.uk/vocab/sme#leads
http://biglynx.co.uk/teams/production]

oalric® Matty

com
http://biglynx.co.uk/ hitp://xmins.com/toat/0.1/knows http://biglynx.co.uk/
people/mo’r’r—w Qome/dove—smi’rh

http://biglynx.co.uk/
teams/production




The Linked Data Paradigm

Use URIs as names for
“things”

Use HTTP URIs so that
people can look up
those names

When someone looks
up a URI, provide
useful information
(using standards such
as RDF* and SPARQL)

|@Sir_Tim_Berners-Lee.jpg

Include links to other
URIs, so that they can
discover more “things”

Mnyn: hitp://www.w3.org/Designlssues/LinkedData.html



Linked Open Data (LOD)

« The basic LOD idea

— Publish data (hot documents) of public interest on the Web
— Interlink these data with those of other data sources

 Humans and applications can easily access data
using the appropriate Web technologies and follow
the links provided in order to obtain further
contextual information



The Linking Open Data cloud diagram
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Linked Data Search Engines

\(_'/" & | https:/fwww.google.gr/?aws_rd=ssl#q=birth +date-+of +Madonna [ ||QSEGIE|] | Use Of STrUCTUred dOTO
) /\b’nhdt orvisdonna ) B from the Web to enrich
—_——— search results

Web Images Videos News Maps More Search tools i "

About 53,800,000 results (0.46 seconds) USG Of eXTrOCTed dOTO TO
directly answer simple
Madonna factual questions

Singer-songwriter

\ 4

Madonna / Date of birth

Madonna Louise Ciccone is an American singer, songwriter, actress, and
businesswoman. She achieved popularity by pushing the boundaries of

August 16, 1958 (age 57

) . !’! lyrical content in mainstream popular music and imagery in her music r-———~>">"—"—"7—7— 1
yea r'S “ videos, which became a fixture on MTV. Wikipedia m O a O r
e Born: August 16, 1958 (age 57), Bay City. Michigan, United States J
‘ Full name: Madonna Louise Ciccone - SeO rC h
Children: Lourdes Maria Ciccone Leon, David Banda Mwale Ciccone H
Y Jennifer Lopez Michael | Britney Spears Ritchie, Rocco Ritchie, Mercy James e n g I n eS
July 24, Jackson December 2, Spouse: Guy Ritchie (m. 2000-2008), Sean Penn (m. 1985-1089) h
1969 August29, 1981 ave
1958
Songs begun to
Feedback -
Bitch I'm Madonna 2015 Rebel Heart j evolve
Madonna - Film Actress, Singer - Biography.com LaIsla Bonita 1986 True Blue .
www.biography.com/people/madonna-9394994 ~ Like A Virgin 1084 Like a Virgin N 'I'O
Bay City, Michigan, on August 16, 1958, to parents Silvio "Tony" Ciccone and Madonna Like a Prayer 1989 Like a Prayer answe ri N g
Fortin Don't Cry for Me Argent.. 1996 Evita =l

engines
which rely

Madonna (entertainer) - Wikipedia, the free encyclopedia
https://en.wikipedia.org/wiki/Madonna_(entertainer) ~ Events

Madonna was bomn to Catholic parents Silvio Anthony "Tony" Ciccone and Madonna Barcelona. Spain Tue i’
Louise Fortin (c. 1933 — December 1, 1963) in Bay City, Michigan, on August 16, 1958. - =P )
i X _ Palau Sant Jordi MNov 24 O n
Rebel Heart - Madonna singles discography - Madonna albums discography - Evita
Barcelona, Spain Wed

. Palau Sant Jordi MNov 25 STrUCTured
Madonna - Biography - IMDb
www.imdb.com/name/nm0000187/bio ~ Antwerp, Belgium Sat d d TO fro m
Jump to Mini Bio - The remarkable, hyper-ambitious Material Girl who never stops Antwerps Sportpaleis Nov 28 =l

reinventing herself, Madonna is a seven-time Grammy Award-winner ...

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
Early Life Singer. performer and actress Madonna Louise Veronica Ciccone was born in |
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|

the Web
Profiles
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DBpedio

« A crowd-sourced community effort fo extract
structured information from Wikipedia ...
— ... and make it available on the Web

« The whole DBpedia data set (as of Sep 2014)

— describes 4.58 million entities, out of which 4.22 million are
classified in a consistent ontology, including 1,445,000
persons, 735,000 places, 123,000 music albums, 87,000 films,
19,000 video games, 241,000 organizations, 251,000 species
and 6,000 diseases

— features labels and abstracts for these entities in up to 125
different languages, 25.2 million links to images and 29.8
million links to external web pages

— in addition, it contains around 50 million links into other RDF
datasets



yulnNTnon

WIKIPEDIA

The Free Encyclopedia

Web of Web of
documents data




The Data Pyramid - rising value and permanence

Breadth of the value of data
increases up the tiers: from
individual to commmunity to Tier 2:

social value. national data centre: eg UK Data Archive

Each higher tier brings
greater responsibiity and
demands for access.

And so, as infrastructure Tier 3:
increases so must the institutional repository: eg ePrints Soton
attention given to standards,
sustainability and
provenance

Tier 4:

individual collections

Mnyn: “Science as an open enterprise”. The Royal Society Science Policy Centre report. June 2012.
Available from: http://royalsociety.org/uploadedFiles/Royal_Society_Content/policy/projects/sape/2012-06-20-SAOE.pdf
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Science 2.0 Repositories

Bl als
A

John Smith Home

EDOOE
l Home 1W0rkspaoe Motifications |Messages |
(Search RAs | Search

My R ilies @

»>
>

Research Activity 1 [=]
Research Activity 2
¥ Experiment 2
¥ Dataset 2
Research Activity 3
Datasel 3
¥ Experiment 3
*  Process 3.1
P Process 3.2 bl

Trending R h Activiti

Basearch Activity 4

Harmmonize the data according to
tha EU recommended vocabularies.
Besearch Activity 9

Compare MaxEnt and SVM
prediction models,

Research Activity 5

Identify common characteristics
through clustering techniques
Besearch Activity 1

Analyze the common trends in
geotemporal space,

Research Activity 3

Lorenzing's master thesis

John Smith Home Page

: vities F

Process 1: the Dalase! D1 has been deposited for quality assessment.
P 1 [ Table Preview

E-3 : : :

October 31, 228 PM Commen! o & «§ Comments 2 Likes 345

4

A very useful dataset containing structured data arranged in
records (rows) and fields (columns ) about physical variables in

Legnardo-— e Madderanean Vulnerable Ecosystems.
Are you aware of a similar dataset for the North Atlantic sea? |
would it need as training dataset for my distribution model, to
Elisabeth . Ccompare it with the results of the previous experimant.

Process 2: A new Species Distribution Map M1 has been deposited for
P 2 quality assessment
hh“!“l‘_ -
B

Actions y |
o I & » < oo o

Likes 48
Repeat expanment l
!Hapurmw & you think about this draft Eager about Dalaset D1
Carol
October 30, 4:19 PM Commen: o @ «§ Comments © Likes <8

Mnyn: hitp://www.dlib.org/dlib/january15/assante/01assante.html




Science 2.0 Repositories (cont.)

Research Activity Example

Workspace

Motifications

Research Activity Example ‘

Messages J

Research Products 12

»  Manuscripls

Rating 68 Citations 132 Likes 345

Abstract
Examining the TCGA Methylation (Glioblastoma multiforme) dataset, to
assess whether we can use it as a means for identification of potential
biomarkers for clinical development. To bridge from the lllumina Human
Methylation 27/450 CG# identifier codes back to standard NCB| Gene ....

P Workflows .
Y WF1 Experiments
v WF2 Processes  Input Output Result Actions
> Dat
EES:§H1 P1 DRataset 1 Dataset 2 Positive (G v |
¥ Dataset 2 P2 Dataset 2 Wﬂ.ﬂ Negative | v
* File sel 2.1
> Fileset22 Explore Dataset 3
. Table . Chart

Persons involved 7

P. Schrute
SEhFWE C0 ACms . .com

. We have dalasel conlaini
555-555-555 belonging to PCB and unknown sources. We have no idea
paul about their nucleotide sequences, but we are interested in
:dl:lr:::l:fattme com e uﬂﬂ&l'mll“g codon Fﬂfﬂrﬁm n these waln&
555-555-555 el K- ) 8§ SRak
m P. Opti | have a dataset from a single gene being sequenced in
opti@ acme.com 10000 subjects, how do | compare the variants found in my
£55-555-555 dataset with Dataset 27
Francis
said 4y [ o 1.8 8 8 §¥¢

Mnyn: hitp://www.dlib.org/dlib/january15/assante/01assante.nhtml



I RDA | Research Data Sharing... >

L (' | @  https://rd-alliance.org

c | | Q, search

B ¥ A 8

=10l x|

RESEARCH DATA ALLIANCE

Research Data Sharing
without barriers

Home Organisation

Working and Interest Groups

Plenary Meetings

News & Events

OOOODEE

Share your news with RDA, write to news@rd-alliance.org

Early Career Programmes About

6th PLENARY || PROGRAMME || Climate Change Data Challenge | | Experimentation Day | | PhotoGallery | | Recordings | |

. Request for
Comments

B DSA-WDS Partnership for Certification
WG Recommend...

By Herman Stehouwer

B Data Citation Recommendation

By Herman Stehouwer

b Chemistry Research Data Interest
Group

By Kathleen Fontaine On 30/10/2015

B Array Database Working Group

By Peter Baumann On 19/10/2015

“. Recent Group
Activity

RDA Outputs

A o
.

RDA group outputs are focused on tangibly
accelerate progress for global data sharing and
increase data-driven innovation.

VIEW ALL
DOWNLOAD the RDA Outputs booklet

News

Only One Week Left Until “The Future of
the Commons: Data, Software and
Beyond”

On Wednesday, November 18, 2015, RDAJUS,
CEMNDI and the Mational Federation of

@ Focus

Call for Nominations and Expressions
of Interest for RDA Council

The Governance Documents of RDA and the
RDA Foundation indicate that Council
members are to serve three-year (renewable)
terms, with three members selected each year.
Members of RDA are encouraged to submit
names for the three open Coundil positions no
later than 31 December 2015.

READ MORE

“. RDA Members
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I8l Home page - European Data ... *

€& | @ www.europeandataportal.eu ¢ ||O\Search | w8 4+ 4 © 9

Search | Contact | Cookies | Legal notice ‘English (en) bd i

Search Poria Q
EUROPEAN DATA PORTAL (BETA) -

EUROPEAN
DATA PORTAL

BETA VERSION

Search datasets

You tan access the
dota tools From here \ ‘

What we do Providing Data~ Using Data ~ Training & Library ~

Latest News

°. . Browse Categories
¢ 37w o 131112015

Follow the European & 1|
© Data Portal on social iﬂw O Ia Z% m‘
media L .-_-H

Agriculture, Eneray Regions & Transport Economy &
: Fisheries, Cities Finance
y 12/11/2015 Forestry &
§ French governments' Foods

@
N 101110215 [z m AN l 7AN d;
L The Open Data EC

2 Charter: A Roadmap

. for Using a Global International Governrjent Justice, Environment
Resource Issues & Public Legal
Sector System &
Public Safety

News Archive




ey EUDAT -Research Data Servi... %

€& | @ eudateu C'IlQSearch lﬁ B 4+ # o Q =

e

Research Data Services, Expertise & Technology Solutions

S
e 2

E U D T SERVICES & SUPPORT v COMMUNITIES WORKING GROUPS v EVENTS v NEWS & PUBLICATIONS v TRA'N'N\G\ .

EUDAT: the collaborative Pan-European infrastructure
providing research data services, training and consultancy for

80-%

(GG0) a0 ee(O

B2ZDROP B2SHARE B2SAFE B2STAGE BZ2FIND

Syr ge Store and Share " Replicate Research Get Datato Find Research
Research Data Data Safely Computation Data

Read more! i Read more! Read more! Read more!
use




() The THCR mission —Project T... *

6 project-thor.eu/the-thor-mission [ EJ c ||C95ea|'ch | ﬁ’ E 4 @ 9 a

ABOUT

THOR

TECHNICAL AND HUMAN INFRASTRUCTURE FOR OPEN RESEARCH

8 [

The THOR mESSion RECENT POSTS

THOR is a 30 month project funded by the European Commission under the Horizon 2020 programme. ST T T

It will establish seamless integration between articles, data, and researchers across the research DataCite Metadata

lifecycle. This will create a wealth of open resources and foster a sustainable international October 12, 2015

e-infrastructure. The result will be reduced duplication, economies of scale, richer research services, Differences between ORCID and
DataCite Metadata
September 18, 2015

and opportunities for innovation.

The THOR Ambassador Programme is GO!

THOR launches later this year, and follows on from the successful ODIN (ORCID and DataCite
September 16, 2015

Interoperability Network) project. The project has four concrete aims:
Interactive API docs for ORCID

September 11, 2015
1. Establishing interoperability
i i Digging inte DataCite Metadata using R
2. Integrating services September 8, 2015
3. Building capacity

4. Achieving sustainability

El MORE FROM ORCID

The project will meet these aims by defining relations between contributors, research artefacts

(including data), and organizations. We will incorporate these relationships into the ORCID and
A ) o . A " Coding with the GitHub Octocat
DataCite systems. We will also expand existing linkages between different types of identifiers and

versions of artefacts to improve interoperability across platferms and integrate ORCID iDs into All About #ORCID15

production systems for article and data submission services in pilot communities and beyond. ORCID Around the World




&° Supporting Open Science [ In.. %

=101 x|

L (- ] pﬂ, https:fwww.openaire.eu /supporting-open-sdence E1 c ‘ | Q, search ‘ ﬁ E “’ 'ﬁ' 9 a =
B»invDoa @ BLOG NEWSLETTER SIGN IN | REGISTER =
OpenAlRE
i PARTICIPATE SEARCH MONITOR SUPPORT OPEM ACCESS

Deposit Publications & Data

Supporting Open Science Link Research Results

Validate / Register Repository

ﬂ ﬂ m E E Content policy

A BRIDGE BETWEEN ALL RESEARCH STAKEHOLDERS
AND THE WORLD OF SCHOLARLY PUBLICATION

OpenAlRE is a network of Open Access repositories, archives and journals that support Open Access policies. It goes beyond
the traditional publications aggregator by interconnecting entities related to scholarly communication (publications, research
data, funding, people, organizations, data sources) allowing users to navigate alongside a rich information space graph and
provides a wide range of services, from deposition to statistics.

OpenAlRE has started out as a policy support mechanism for the EC (FPT pilot and H2020 OA policies), with the aim to be fhe
European scholarly communication hub providing its services to many European funders.

The OpenAlRE team is open to collaborations. Please contact us to find more on our activities and see how we can be of further
assistance.

OpenAlIRE is an EC funded project (FPY 246686 and 283595)

[

https: {fwww.openaire.eu/supporting-open-sdence #

v] flinlcJ=]e ]+

OpenAIRE has access fo
13,336,838 publications
and 11,012 datasets from
6,053 data sources. These
involve 98 410 projects
and 17,961 organizations.

See
what it's
all about

WATCH THE VIDED
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=° The European Open Sdence ... X

| (' J ﬂ; https: /fwww.openaire. euthe-european-open-sdence-coud-for-research-2 EJ [ ‘ | Q, search ‘ ﬂ' E { ‘ﬁ‘ 9 a =
OB@*»invox @ BLOG MEWSLETTER SIGN IM | REGISTER =
OpenAlRE

N PARTICIPATE SEARCH MONITOR SUPPORT OPEN ACCESS

The European Open Science Cloud for Research
¥] flin]c-[=[&]+!

Leading European initiatives, EUDAT, LIBER, OpenAlRE, EGI and GEANT share their joint vision for the European Open Science Cloud for Research which includes eight
elements of success for a concrete contribution to the Digital Single Market.

\B&

Rt gt o iTHEINe J.} o ,
EUDAT e’ @G| GEANT

“rget OpenAlRE

Basic elements for its success:

The Open Science Cloud, part of the European Commission's Digital Single Market Strategy, will 1. Open in design, pCH’ﬂCipCIﬁOﬂ and use
Europe for the benefit of innovation and growth. Today's joint statement sets out the pariners’ strate 2 PUb|IC|y funded & governed
governance as a contribution towards the practical realisation of the EC's vision. 3 Research cen’rric

The European Open Science Cloud initiative is strategically important as Open Science Is a key of 4. Comprehensive
innovation. To hamess its full value and reap the fruits of public and private investment, Europe | 5. Diverse & distributed
analysis, sharing, reuse and preservation of research data on which innovative services can be deve 6 In’reroperoble

ting, cloud services, scientific software and institutional and community data repositories—by ¢f 8. SOCIAl connecting diverse communities

5, Europe can and must build on decades of public investment in scientific infrastructures—ex 7. Service-oriented & pro’rocol—cen’rrlc




(&) cc search x

\S ﬂ search.creativecommons.arg i HC\?Search | "i:i" E "r ‘ﬁ“ B a

creative

commons

@Seal’Ch ‘collaboration ‘

| want something that | can... ¥ use for commercial purposes;
Find content you can share, use and remix ¥ modify, adapt, or build upon.

Search using:
Europeana Flickr Google
MMedia Image Web
Google Images Jamendo Open Clip Art Library SpinXpress
Image Music Image hMedis
Wikimedia Commons YouTube Pixabay ccMixter
MMedia Video Image Music
SoundCloud

Music

Ta Creative Commons €ival évag pn KERSOOKOTTIKOG OPYAVIOUOC TTOL EXEl (DG

BACIKO OTOXO TNV LITOCTNPEIEN TOL AVOIKTOL KAI TTPOCRACIUOL SIASIKTLOL, KABWG

KAl TN XPNon. Siavoun Kal aflotroinon TNS YVWongS KAl TNG SNUIOLEYIKOTNTAG
HEC K EAELOEP OV adelwV




Apaoeic EA/AAK

Avolxtd AOYIOHIKO
mathe.ellak.gr

EA/AAK

EhetBepe Aoyiopirs [/ Aoyiopikd Avarytol Kobika

hitps://ellak.gr/

«.t  Avolxto Mepiexdpsvo
. *  mycontent.ellak.gr

Avoixto Hardware
openhardware.ellak.gr

M
Avoixtn SiakuBepvnon
opengov.ellak.gr
: . Adeleg CC
UPEN DATA Avolxta Aedopcva creativecommons.gr
b opendata.ellak.gr
; EAeUBepo AoyioHIKO
’ ’ Open .
/ AVOlXta npOTU'lTQ Edpucahonal EK“G(G‘UQ“Q
openstandards.ellak.gr edu.ellak.gr

Resources

e
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"@f Search - Greek Linked Cpen D... %

L (- | @l linkedopendata.gr/dataset v | & ||O\ Search | ﬁ E 4+ i Q a

Greek Linked Open Data — Publish and share data about Greece expressed in RDF Login  Register
Search Groups  About

Search - Greek Linked Open Data

Search... Search Resource formats

Filter by location »  rdf (3)

« api/spargl (3)
« rdf, tarbz2 (2)

Coastline of Greece api/spargl rdf, tar.bz2 e nt (2)
This dataset describes the geometry of the coastline of Greece. For each area ¢ tarbz2, rdf (1)
contained in the shapefile a unigue URI is created and a spatial literal is attributed to it. The spatial... » png (1)

* pdf (1)
Corine Land Cover of Greece api/sparql rdf, tar.bz2 s n3 (1)
The Corine Land Cover project22 is an activity of the European Environment Other access

Agency that collects data regarding the land cover of European countries. The project uses a hierarchical. ..
You can also access this registry

Greek Administrative Geography api/spargl rdf, tar.bz2 using the APl (see API Docs).
Kallikratis is the most recent administrative organization of Greece as explained in

the relevant Wikipedia page. The hierarchical administrative organization of Greece according to_..

Rivers and Lakes of Greece rdf, tar.bz2

This dataset contains various information about greek rivers and lakes. For each object contained in
the shapefile a unigue URI is created and a spatial literal is attributed to it. The... =

Public Buildings rdf, tar.bz2

The Public Buildings dataset provides information regarding buildings of public administration, being
sorted in categories according to the senvices they provide. For each building we__

Public Transport rdf/xml, bz2
The Public Transport dataset provides information regarding stops and stations of greek public

transport, such as name, code as well as a spatial literal indicating its position on the...
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Open Platforms
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Mnyn: hitps://flic.kr/p/jzaouT



Workflow Management Systems

 Also known as Workflow

Engines Wotow inpats T ;
. . . | tool I source_path I format |4\
* Provide the infrastructure
for the set-up, execution / l
and monitoring of @ / createTargetPath
sequence of tasks

« Describe what one wants to
do
— building on certain data
— running certain services
— exploiting other resources ...

Mnyn: http://www.myexperiment.org/workflows/4674.ntml



Apache Taverna k)

Open source software tool for designing and executing
workflows

Enables users to integrate diverse software components,
including SOAP or REST Web services

Services to be used in Taverna workflows can be
discovered through BioCatalogue (a public, centralized
and curated registry of Life Science Web services -
https://www.biocatalogue.org/)

Taverna workflows can be shared with other people
through the myExperiment social web site for scientists
(http://www.myexperiment.org/home)



https://www.biocatalogue.org/
https://www.biocatalogue.org/
http://www.myexperiment.org/home

8600

Taverna Workbench 2.2

ar

1B

L= b AWwae[d: I

Design | @ Results m myExperiment

Filt

Service panel

er: fr Clear \I

(C

Import new services \1

|

Available services

» [ Service templates
» [ Local services
» [l Biomart @ http: / jwww.biomart.org/biomart/martservice
» [ Biomoby @ http:/ /moby.ucalgary.ca /moby/MOBY-Central.pl
» [ Soaplab @ http:/ fwww.ebi.ac.uk/soaplab/services/
» [ WSDL @ http:/ /eutils.ncbi.nlm.nih.gov/entrez feutils /soap /eutil
» []WsSDL @ http://soap.bind.ca/wsdl/bind.wsdl
» [ WSDL @ http://soap.genome.jp /KEGG. wsdl
» ] WsSDL @ http: / jwww.ebi.ac.uk /ws/services jurn:Dbfetch?wsd|
» [ WsSDL @ http: / jwww.ebi.ac.uk/xembl/XEMBL.wsdI
4 3 o4|»
[ Workflow explorer | Details  Validation report 1
- EBI_InterProScan
¥ | Workflow input ports
& Email_address
A& Sequence_or_ID
¥ | = Workflow output ports
W InterProScan_GFF
W InterProScan_text_result
W InterProscan_XML_result
W Job_ID
¥ |y Services

v @ Content_list
A2 WsArrayofData
@, output
v {ﬁ EBl_InterProScan_poll_job
A2 Job_ID
@, Job_status
¥ @& Format_as_GFF
A2 interproscan_text

2@ c =@ o |2(H S

Workflow diagram

. Workflow input ports

_params_async_defaultValue ” Job_params_cre_defaultValue ” Job_params_seqtype defaultValue I [ Email_address ” Sequer

EBI_InterProScan_poll_job

checkStatus

. Workflow iflput ports

A

XML result_type_defaultValue ]

a

[ Get XML _result

!
=
L

’ Get_text_result_type_defaultValue ]

. Workflovesputput ports

Y

Content_list

| interProscan xwL_resutt || interProscan GFF || interProscan text_resut || Job

_ID]VE

™

T




& BioCatalogue - Home

L * | @  https: /. biocatalogue.org c ||C95Earch | ﬂ' E ‘ ‘ﬁ‘ 9 a =
. Getting Started | Aboutls | ContactUs | APlDocs |
BioCatalogue {O
“The Life Science Web Services Registry Signup * | Sign in g
Search: | @ | Home | g Services | (@ Register a Service | g Service Providers | Search by Data | ¢/ Latest | {] | [}
Home » 3 SHARE RE. 3 EMAIL

The BioCatalogue: providing a curated catalogue of life science Web services

@ Helpful Links BinCatalogue currently has 1186 services, 250 service providers and 828 members @ 21 Site Announcements

Getting started with the Catalogue ELIXIR Tools registry ‘communi

General info on Web services

Best practice guide for developing
Web services

S5[s top tips on creating Web

SErvices
Executing Web services

Turn your command line
application(s} into Web services

@ Citing BioCatalogue

Bhagat, J., Tanoh, F., Nzuokontane,
E., Laurent, T., Orlowski, J., Roos, M.
Wolstencroft, K., Aleksejevs, 5.,
Stevens, R., Pettifer, 5., Lopez, R.,
Goble, C.A.

BioCatalogue: a universal catalogue

of web services for the life sciences

Nucl. Acids Res. (2010) 38; 685-504
doi:10.1093/nar/gkg3s4

"Web Services are hard to find”

DISCOVER
& Find the right Web Service

@ Powerful search and filtering

2 Information from providers and
community

More info

"My Web Services are not visible"
Easily register Web Semnices
2 Instantly available to everyone

Providers can advertise, describe
and monitor their Services

More info

"Web Services are poonly described”

ANNOTATE

2 Anyone can describe and annotate
2 Ongoing expert curation
@ Social curation by the community

More info

"Web Services are volatile”
MONITOR
2 Services change and get outdated
2 BioCatalogue monitors Services
@ Monitors availability and reliability

More info

paper' published in NAR
By Miall Beard (% days ago)

BiodiversityCatalogue presents
development of Web Map
service support at TDWG

By Niall Beard (about 1 month age)

scheduled Maintenance
By Miall Beard (over 1 year ago)

BioCatalogue Rails 3 Upgrade
By Aleksandra Nenadic (almost 2

years agoj

Soaplab EMBOSS services end of
life: 31st January 2013

By Robert Haines (about 3 years
ago)

More




The Dicode architecture

b \',#\\N\N\P\

data sources
(documents,
databases,

world wide web)

data
% web crawler % document interfaces % database interfaces acquisition
layer
data
% data cleansing % document analysis % data transformation preprocessing
layer
T TTTTTTTTT A = I
| data storage | text mini » el |
i | ext mining services | 1 et ructure MapReduce | !
| - | !
| meta | | | cloud
| data )| | workflow ! :
NNEIEP st contih] | data mining services | | ) Hadoop || computing
______________ | engine | Iayer
I - a |
} i i I I semantic i
| M index M | . o ) : Mahout | |
| | opinion mining services | | data mgmt I
. search : | |
——————————————— | e — SN WS
application &
% collaboration support services % decision support services visualization
layer

NMnyn: http://dicode-project.eu



Towards an Open Collaboration Platform

| |
: - % Knowledge co-production % Decision making
| | gﬁ; support support Collaboration
i : Metadata Competence Argumentative collaboration Suppor’r
: O | catalogue management support Services
— &
=
! C ;
_= 5 |
i 6 N e Data Data Data
i -g i g mining indexing interpretation
@ ! Knowledge
| - | Metadata Literature Data abstraction and P .g
O o inf rocessing
= catalogue mining Inference S ;
B ervices
9
£
— O
T Y. Data Data Data
: : \\gﬁ& cleansing aggregation replication
i | \ Data
i | Metadata Data . Document Management
| | catalogue transformation analysis S EeEs
L .

‘o i Structured
R = Data |
| Operational Legacy
. Data Data

Document
collections

____________

IL% Unstructured |
> I Data:

HTML, Social Mediq,
Linked Data



An Open Working Environment for PGx research

PGx research
communities

I
I
I
I
I
I
I
$
« I
Service developersl|
I

I

I;‘I @)

Data curators

Ry
E’?I’r EUDAT

Initiatives and
Infrastructures

:>/' » BEMRI i

EMIE

Biobanking and
,’ Biomolecular

Resources Research

Infrastnucture

& o

Data generators

——————————— - L
| Collaboration layer | I | |
e S ) I | |
: : Sense making, decision I || |
| | making, argumentation, | : I :
| knowledge co- : I : I
| production, workflow I | | |
: PGx-specific Collaboration Common Collaboration management, I | | |
l_ Support Services Support Services : recommendations | | | :
———————————————————————————————— I |
[T T T T I | |
| Knowledge layer | I | |
T T T T T T T T T T T T T T T T T o T T T T T T T 1 I | |
| ' .
| ' Knowledge discovery, ' ] I
| ! : I || |
| data and literature I | | |
: mining, data analysis, | || |
| PGx-specific Knowledge ~ Common Knowledge modelling and | : | :
| Processing Services Processing Services | interpretation [ | | |
coo T T T T I I | |
| Data layer | I | | |
e T T T T T T o T T T T g | |
| I [
l ! I || |
: Data storage, access, | : | :
: reuse, oggregoﬂpn, : | : |
l PGx-specific Data Common Data linkage, annotation I | :
|  Management Services Management Services : : : : I
b
| | |
e d o J
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(HERE IT COMES.)
I

THINK WE SHOULD
USE OPEN SOURCE
SOFTWARE FOR OUR
SUPPORT PLATFORM?

GENIUS BECAUSE HE
HAS A BEARD AND HE
NEVER SPEAKS.

HELP US DECIDE
ON A TECHNOLOGY
DIRECTION.

BEARD AND GIVING ME
CREEPY EYE CONTACT.

I INVITED WE THINK HE'S A GARY, DO YOU
SILENT GARY TO

[ HE’S RUBBING HIS ]

DilbertCartoonist@gmail.com

2009 Scott Adams, Inc. /Dist. by UFS, Inc.

YES, IT'S ALL SO THE MEETING IS YOU'RE
SRETEC T A STy OBVIOUS NOW. THIS OVER. SILENT GARY ACTUALLY
HINT OF DISGUST. IT bl b - A MORON
MEANS GARY HATES HAS SPOKEN. ARENT

IN THE HISTORY
THE IDEA! OF MANKIND.

www.dilbert.com

12-27-09
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