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Linked Open Data

INTRODUCTION

Welcome and Introduction
Who am |

Overview of the day
* Lectures in Morning
* Interactive Activities

= Experimentation in Afternoon

Timetable

= 09:00 — 10:30 Lecture

= 10:30 — 11:00 Break

* 11:00 — 12:30 Lecture

= 12:30 — 14:00 Lunch

* 14:00 — 15:30 Team Activities
= 15:30 — 16:00 Break

= 16:00 — 17:00 Experimentation
= 17:00 — 17:30 Discussion

WHO AM |

LJSeamus Ross

UProfessor Faculty of Information
University of Toronto

UFields of Engagement:
Qinformation
UDigital Curation/Preservation
UDigital Archaeology
UCultural Heritage

UKnowledge Representation and Reasoning
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Linked Open Data

Study our modules
=m -

Modula 1: Introduction and Application Scenarios

https://euclid-project.eu/

' Using Linked
Data Effectively

LAST TWEETS

Elena Simperl, et al., 2013, Using
Linked Data Effectively, The Euclid
Project Consortium,

https:/ /books.apple.com/gb /book/u
sing-linked-data-

effectively /id783647393

Q

Q

SUGGESTED READINGS/RESOURCES: (More about them during the lecture).

Elena Simperl, et al., 2013, Using Linked Data Effectively, The Euclid Project Consortium,
https:/ /books.apple.com/gb/book /using-linked-data-effectively /id7836 47393

Eero Hyvonen, 2019, "Using the Semantic Web in Digital Humanities: Shift from Data Publishing to Data-analysis and
Serendipitous Knowledge Discovery," Semantic Web — Interoperability, Usability, Applicability, (Tracking #2310-3523),
http://semantic-web-journal.net /content /using-semantic-web-digital-humanities-shift-data-publishing-data-analysis-and-
serendipitous#

Kaylan Dutia and John Stack, 2021, "Heritage Connector: A machine learning framework for building linked open data
from museum collections,” Applied Al Letters, 3 May 2021, https://doi.org/10.1002/ail2.23
https://doi.org/10.1002/qil2.23

Dominik Lukas, Claudia Engel and Camilla Mazzucato, 2018, “Towards a Living Archive: Making Multi Layered Research
Data and Knowledge Generation Transparent”, Journal of Field Archaeology, 43:sup1, $19-S30, DOI:
10.1080/00934690.2018.1516110

*Cogan Shimizu, Pascal Hitzler, Quinn Hirt, Dean Rehberger, Seila Gonzalez Estrecha, Catherine Foley, Alicia M. Sheill,
Walter Hawthorne, Jeff Mixter, Ethan Watrall, Ryan Carty, Duncan Tarr, 2020, “The enslaved ontology: Peoples of the
historic slave trade,” Journal of Web Semantics, V 63, https://doi.org/10.1016 /j.websem.2020.100567.

*Lyne Da Sylva, 2018. "Towards linked data: Some consequences for researchers in the social sciences and humanities".
Proceedings of the Association for Information Science and Technology, 55(1), 94—-103.
https://doi.org/10.1002/pra2.2018.14505501011

*Mauro Dragoni, Sara Tonelli, and Giovanni Moretti. 2017. A Knowledge Management Architecture for Digital Cultural
Heritage. J. Comput. Cult. Herit. 10, 3, Article 15 (August 2017), 18 pages. DOl:https://doi.org/10.1145/3012289
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Open Data Concept and Origins
Open Data
Linked Data

W H AT W E Linked (Open) Data

RDF
WILL COVER e
Semantic Web
Meaning Making and Knowledge Discovery
Open Science

Digital Humanities

Computer
Science
A
[ 1
[ )
W
Humanities ' Social Sclences
Downdoad : Download high-res image (118K8) Pownload : Download full-size image
Fig. 1. Components of Digital Humanities.
From: Lora Aroyo, Franciska de Jong, Eero Hyvénen, Sara Tonelli, 2020, "Web Semantics for Digital
Humanities," Journal of Web Semantics, Volumes 61-62, Figure 1.
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Concept of “Open”

|. I N K E D Transparency

Reproducibility

(0 P E N) Interconnectedness of scholarship or business need
DATA Semantic Potential and Value

Knowledge discovery
Quality, Data, Links, Ontologies/Vocabularies

Assessment and Validation

Open Data Concept and Origins

Open Data

START I N G Linked Data
W I 'I' H Linked (Open) Data

RDF
W H Y SPARQL
Semantic Web
Meaning Making and Knowledge Discovery

Open Science

10

Seamus Ross, Fac of Info at UofToronto 5



Linked Open Data

Nicola Aloia, Cesare Concordia, and Carlo Meghini, 2013, "The Europeana Linked Open Data Pilot
Server" in Maristella Agosti, Floriana Esposito, Stefano Ferilli, and Nicola Ferro. Digital Libraries and
Archives: 8th Italian Research Conference, IRCDL 2012, Bari, ltaly, February 9-10, 2012, Revised
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< Link Manager

- s
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X |
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e — =

0 Data Monager

Fig. 1. Linked Data Server

Selected Papers. Springer Berlin Heidelberg, 2013. P 253 -
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. \
¢ ‘-

11

FAIR: Findability, Accessibility,
Interoperability, and Reusability.

Should FAIR data principles from e-
Science apply beyond e-Science?

Not a concept inherently tied to
Linked Data, but closely linked with

Open Data.

12
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Box 2 | The FAIR Guiding Principles

To be Findable:

F1. (meta)data are assigned a globally unique and persistent identifier

F2. data are described with rich metadata (defined by R1 below)

F3. metadata clearly and explicitly include the identifier of the data it describes
F4. (meta)data are registered or indexed in a searchable resource

To be Accessible:

Al. (meta)data are retrievable by their identifier using a standardized communications protocol
Al.1 the protocol is open, free, and universally implementable

Al.2 the protocol allows for an authentication and authorization procedure, where necessary
A2. metadata are accessible, even when the data are no longer available

81°910ZP0Ps/8E01°01 /B0 10p"Xp/ /:dy

€ 'y d1y1uaidg ‘diyspiomals pun juswsboupw biop

ayuueIs Joy sa|didullg BUIPING ¥IV4 YL, ‘9 LOZ “[0*H ‘UOSUDIIM Q HOW

To be Interoperable:

11. (meta)data use a formal, accessible, shared, and broadly applicable language for knowledge representation.
12. (meta)data use vocabularies that follow FAIR principles

13. (meta)data include qualified references to other (meta)data

To be Reusable:

R1. meta(data) are richly described with a plurality of accurate and relevant attributes
R1.1. (meta)data are released with a clear and accessible data usage license

R1.2. (meta)data are associated with detailed provenance

R1.3. (meta)data meet domain-relevant community standards

13
CARE: Collective Benefit, Authority to
Control, Responsibility, Ethics
CARE DATA
PRINCIPLES Do CARE data principles any new
ways of thinking about Gov’t Open
Data?
Research Data Alliance International Indigenous Data Sovereignty Interest Group. (September
2019). “CARE Principles for Indigenous Data Governance.” The Global Indigenous Data Alliance
https: //nnigovernance.arizona.edu/sites /default /files /resources /CARE%20Principles One%20Pa
aers%20FINAL Oct 17 2019.pdf
14
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‘ CARE GUIDING PRINCIPLES

Collective Benefit:

C1: For inclusive development and innovation

C2: For improved governance and citizen engagement
C3: For equitable outcomes

Authority to Control:

Al: Recognizing rights and interests
A2: Data for governance

A3: Governance of data

Responsibility:

R1l: For positive relationships

R2: For expanding capability and capacity
R3: For Indigenous languages and worldviews

Ethics:

El: For mimizing harm and maximizing benefit
E2: For justice

E3: For future use|

The CARE Principles

e Frinciges

Collective  Authority Responsibility Ethics
Benefit to Control

IPA610T Z1 PO TVNIH0TY%SI3BPJ0T%PUO S3[dpulid0

7739V /$951n0551 /531 /1NDJoP /S311S /NP3 DUOZIID SoUBUISAOB UL

SARy

‘OOUDUISA0D

pipQ snouabipu| 1oy sa|ddullg YV, (6 10T 1oqusidag) “dnoig

20UDl||y PIDQ snouaBipu| [Pgo|D) ay|
1sa19ju] AJuBlaiaaog pypQ snousaBipul [PUCHDUISIU| SDUBI||Y DD Y2I0asay

15

"Linked
COMMENTARY  =Open

"Data

16
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WINNIE-THER-POOH ‘COMING DOWNSTAIRS’
AND THE LINKED (OPEN) DATA CONUNDRUM.

“Here is Edward Bear, coming down
the stairs now, bump, bump, bump, on
the back of his head, behind
Christopher Robin. It is, as far as he
knows, the only way of coming
downstairs, but sometimes he feels that
there really is another way, if only he
could stop bumping for a moment and
think of it. And then he feels that
perhaps there isn’t. Anyhow, here he is
at the bottom, and ready to be
introduced to you. Winnie-the-Pooh.”

17
LET'S START
BRIEFLY  =OPEN DATA
WITH
18
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OPENNESS WHAT IS IT?

Mracchnck  WTwitter  @Nonate Boukerrihe

The Open Definition

The Open Definition sets out principles that define “openness” in relation to
data and content.

It makes precise the meaning of “open” in the terms “open data” and “open
content” and thereby ensures quality and encourages compatibility between
different pools of open material.

It can be summed up in the statement that:

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

Put most succinctly:

“Open data and content can be freely used, modified, and shared by anyone
for any purpose”

Sources: https:

org/opendata/ & http://opendefinition.org /

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 19

19

OPEN KNOWLEDGE FOUNDATION ARGUES

“Open Data

becomes * Availability and

Open Access
Knowledge [ Reuse and

Redistribution

when it is

useful,
el eliel - * Universal Participation

used.”

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 20

20
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OPEN DATA OF ALL FLAVOUR — VANILLA AND LINKED CAN CREATE

( R
— Economic Value
\ J/
e N
— Social Good
. J
( R
— Cultural Power
\ J/
( R
—1 Research Possibilities
\ J
21
OPEN DATA HANDBOOK
Guides, case studies and resources for government & civil society
on the “what, why & how" of open data,
5 :_ T . -—
| 5 _"_lr i B e 1 Open A
B e ' ] SERmm A
Open Data Guide Value Stories Resource Library
Sources: http://opendatahandbook.org/
22
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15 PRINCIPLES OF UNDERLYING OPEN GOV'T DATA ARISING
FROM SEBASTOPOL 2007 AND SUBSEQUENT MTG

*Complete
*Primary *Online & Free
“Timely * Permanent

= Accessible
* Machine Processible
*Non-discriminatory

* Trusted
* A presumption of openness

(e.g., anonymous * Documented
access) * Safe to open
"Non-proprietary * Designed with public input

*License Free

23
What kinds of open data?
There are many kinds of open data that have potential uses and applications:
» Culture: Data about cultural works and artefacts — for example titles and authors —
and generally collected and held by galleries, libraries, archives and museums.
« Science: Data that is produced as part of scientific research from astronomy to zoology.
« Finance: Data such as government accounts (expenditure and revenue) and information
on financial markets (stocks, shares, bonds etc).
« Statistics: Data produced by statistical offices such as the census and key
socioeconomic indicators.
« Weather: The many types of information used to understand and predict the weather
and climate.
« Environment: Information related to the natural environment such presence and level
of pollutants, the quality and rivers and seas.
HEEN
Sehaluly
L | et |
* Sources: https://okfn.org/opendata/
16 et | Sisatical
Rasmvean
24
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JANSSEN, ET. AL, 2012 — A REFLECTIVE PRESPECTIVE
WORTH BRING TO LINKED (OPEN) DATA

— Open Data make for Open Gov't

Marijn Janssen, Yannis Charalabidis, and Anneke Zuiderwijk, 2012, "Benefits, Adoption Barriers and Myths of Open Data and
Open Government," Information Systems Management, 29(4), pp., 258-268,

25

CONTRASTING VIEWS FROM 1990 AND EARLY 2000°S
I

National treasury
subsidies

Other

Wealth/jobs=taxes
- agencies

orgsting ) e = @
Originating Users and gHiating
agency other agencies AgENCY Europe: data users pay for data

From Peter Weiss, 2002, Borders in Cyberspace: Conflicting Public Sector Information Policies and

open information

their Economic Impacts (Summary Report), hitp/fwwwirwsnoae-gov/sp/Bordersreportpdfp3

(currently a dead fin P
L=
EET—

See his presentation at LISBON ERPANET SEMINAR 2003,
https://www.erpanet.org/events/2003 /lisbon/presentatio
https://www.nap.edu/r

ns/Weiss%20presentation.pdf ead/11030/chapter,/1
8

26
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Majority of Americans say they are more apt to trust
research when the data is openly available
% of U.S. adults who say when they hear each of the following, they trust

scientific research findings ...

Makes no
Less | More difference

2:‘;:::;2-%‘{“2 public - _ L Eila
idependent committee o [ - 7
federel govermment 2+ [ - “
R o I

% of U.S. adults who say when they hear each of the following, they trust a
recommendation ...

sclence practitioner’s

Makes no
Loss | More difference

Open to getting a second opinion

Based on review from

an independent commities 1 _ 43 38
Heceived financial incentives
from the government

Received financial Incentives oo
from an industry group B

"(£z-z sobpd 8s) /sbBuipuly-ysinasal-ul-jsniy-siow-a.idsul

-M3lA3I-juspuadspul-pup-pipP-0}-ss3200-uado-Aps-sup

ouswp /70/80/6 107/ @2uss/Bioysipasaimad-mmm/ /isdiy

‘uosuyor Asuginod) pup ‘Apsuus) uplig ‘uoisiioy

Baw “jungd A1pD)  siiadxg dlLUSIDG JO SMIIA ,SUDDLIBWY Ul
1SNUISIW PUD Isnu], ‘6107 $snBny 4ajus) Yoinasay mad ayl jo

‘sBuipuly Yyo40asal ul ysnaj a1ow alidsul maiaas yuspuadapul

pup PIOP 0} $53200 uado Aps supdLIBWY E. WO

Represented
“Hierarchically

REPRESENTATION

=Relationally
*As a Graph

"How is Open Data

28
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Hitant stics

65 WEEKLY CRIME STATISTICS

2020 CRIME STATISTICS - WEEK ENDING:

Savarary 1L 3001

- -
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Caléni n iR = Virap Tea Cuztum - [ [y F Jutchem
T = g L H1 i
e amini | 87 87 B = o | 0% 0 | ot e G v ot G
Cligbosed 0 Fant i Alignment . i Styles Cei Extibn
3 = .
| A i > = 0 | £ | L | L | 2 | 1 : L]
CaseMumber Location iefneﬂ Date Month  Year Offerce Dese  Statute Code Statute Desc Counts Reporting Dfficar
2018-D0T91670 325 WASHINGTOMN 5T 8/31/3018 17:16} a 2,018 Medical Ald Not Used Ko violations o
Uquor Law POSSESSION OF BEVERAGE-
| 20156- 0009206 64 EATON 5T 9/2/3018 23:41 9 2,018 Violations /82010 UNDERAGE PERSONS 1
Sale, use, possession of
Municigal Code alcoholic bavaragas in
|2018-00093473 MILLER AVE & BROAD 5T 9/4/2018 16:21 9 2,018 Vialation Sec. 1821 paris, etr. 1
MANUFAL/POSS/DELIVER
| 201E-0O0AA000 25 SORRENTO 5T 9/5/2018 18:54 9 2,018 Drug Offenses  21-28-4.01-A1  'SCH 1/11-DRUG DEPEND 1
Nokse Controd - Radios,
Municipal Coda tetovision sets, and similar
2018-00094373 140 PEMBROKE AVE 8/7/20180:28 L) 2,018 Vialstion Sec. 16-53. davices. 1
LARCENY/U 51500 ALL
| 2ME-D0096462 160 BENEDICT 5T 9/12/2018 1502 9 2,018 Larceny, Other 11-41-1 OTH LARCENY 1
| 2015-00097067 284 VEAZIE ST 9/14/2018 2:00 3 2,018 Burghary 11/8/2001 BURGLARY 1
| Sale, use, possession of
Musicipal Code alcoholic boverages in
|2018-00097093 280 BROAD ST 5/14/2018 10:23. 3 2,018 Violation Sec. 18-21 parks, ete. 1
Sale, use, possession of
Municigal Code aleoholic bevarages in
| 2018-00097070 340 BROAD ST 9/14/2018 9:18 ] 2,018 Vialation Sec. 18-21 parics, atr. 1
WARRANT OF ARREST ON
i Statute AFFIDAVIT- ALLOTH
| 20E-00MTIT0 340 BROAD 5T 914/ 2018 9:18 3 2,018 Viakation 12/9/2016 OFFENSE 1
1 SIMPLE ASSALALT OR
| 2015-D0097282 99 KENNEDY PLY 5/14/2018 18:05 5 2,018 Assault, Simple 11/3/2003 BATTERY 1
Liguor Law POSSESSION OF BEVERAGE-
(\ © Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 31
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1 PROPUBLICA

TOPICS v SERIESy NEWSAPPS OETINVOLVED IMPACT AROUT O

& Get the Big Story

Email addrens

THERAVTS DISASTIR (N THE
PacEID

Navy Leaders Taken
o Task by
Lawmakers,
Including One Who
Was Grillinga
Former Boss

https://www.propublica.org/

How a Nigerian

Presidential Candidate How industry Money Reaches Physicians

Hired a Trump
Lobbyist and B
in Trump’s Lob
“Trump, Inc.” 1

We spsnt & night at Fras
Trismp's hotel in Wash

wa mat some intaresting ¢

Featured Series

DOLLARS FOR DOCTORS .

The Mission

Toexpose abuses of power and betrayals of the public trust by
government, business, and other institutions, using the moral force af
imvestigative journalismm to spur reform through the sustained
spotlighting of wrongdoing.

ProPublica is an ind, d fi that produces
investigative journalism with moral force. We dig deep into important

Issues, shining a light on abuses of power and betrayals of public trust
— and we stick with those issues as long as It takes to hold power to
account.

With a team of more than 75 dedicated journalists, ProPublica covers a
range of topics including government and politics, business, criminal
fustice, the environment, education, health care, immigration, and
technology. We focus on storles with the potential to spur real-world
Impect. Among other positive changes, our reporting has contributed to
the passage of new laws; reversals of harmful policies and practices;
and accountability for leaders at local, state and natlonal levels,

Seanus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 2I) 32
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51 PROPUBLICA susiie s messisners - -

We Found Over 700 Doctors Who Were
Paid More Than a Million Dollars by
Drug and Medical Device Companies

T e W<l |

more-than-a-million-dollars-by-drug-and-medical-device-companies

https:/ /www.propublica.org/article /we-found-over-700-doctors-who-were-paid-

33

BREXIT AND OPEN DATA AT THE
BOUNDARY OF LINKED OPEN DATA

34
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parliament.uk/s

i Petitions

UK Government and Parliament

Petition

EU.

The government repeatedly claims exiting
We need to put a stop to this claim by prc
support now, for remaining in the EU. A F
s0 vote now.

Sign this petition

‘We use cookies to make this service simpler. Find out more aboul cookies

9

Revoke Article 50 and remain in the

5,81 2,736 signatures

Show on a map

ﬁ Parliament will debate this petition

100,000
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Revoke Article 50 and remain in the EU.

BIGH HERE

The government repaatedly claims axiting the EL s the will of the pecple’. We need 1o put a stop 1o this claim by proving the strength of public
support now, far remaining n the EU. A People’s Vobe may not faggen - 50 vole now,

S_ignatl._l_res: _5,31 2,914

[ Engiand Signatuns 4,508,108
land Bigrutuims 123,780
7 Ecoiland Signatures 533,427

T Walns Signaturas 218,470

Mt

a Hampsbead and Kabum

] Mot sigraatares i MP's majeity 228
Marw wigratures (Fan MP's GE wlis 6+

Tulp Siddic
LB

UK Sgramres 5573964 (05.88%)
Crvmrnas Signutures 230,757 [£.92%)
Paroamage of UK esclonte sigred 12.41%

) lew s

CONSTITUENCY ] HGNATURES + 7 ELECTORATE % POPULATIEN
4 Briatol West Thangam Debbanaire 35,840 38.5% 258%
2 Homzey and Wood Green Catherine Wast 3,041 34 8% 24.1%
Lt s LABouR e 1 Thie
3 Brighton, Paviiion Caroling Lucas 28,086 37.2% 25.0%

Data

Introduction

Introduction

Acteties
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el surcpn sy

Dutanets

https://data.europa.eu/data/datas
etselocale=en

gt
Magping af DCAT-AP /GO and vire versa

im
Linked Data in the European Data Portal: A
Comprehensive Platform for Applying DCAT-AP

Abstract

Ths Eupupéen Data Prtal (EDP) is  cantral aeseis polss dor patidata of Open Duts published

by public swthorities in Europe and aogsi o han 7o providees
T platfores s & starting point in adopting tha Linkad Data specifisation DCAT-AP, alming

inorease interoperabiity and aoessibility of Open Data. In this paper, we present the

wign of
tha central dats platiorm metadata starage.

data harvisting and quality sscassment. The cure eampoant & besed sn CEAS, which &
wxtended by the smpport & Linked : eriglestoe lagacy
compatibility and the suppoct AP. tagular data harvesting and the creatioo of

desziled gality repm -custom :
DCAT AP The ED? is wall on track to becomse the core platiorm for Earepean Open Data and
fosbered the acomplamse of DCAT-AP, Our platioem |

b opvandatapertal.es

bl hree:

Karnuneds

Fabian Kirstein, Benjamin Dittwald, Simon Dutkowski,
Yury Glikman, Sonja Schimmler, and Manfred
Hauswirth, 2019, "Linked Data in the European Data
Portal: A Comprehensive Platform for Applying DCAT-
AP", In: Lindgren I. et al. (eds) Electronic Government.
EGOV 2019. Lecture Notes in Computer Science, vol
11685. Springer, Cham.

https://doi.org/10.1007 /978-3-030-27325-5_15

39

OPEN DATA,
BUT

NO SEMANTICS,

NO INHERENT INTEROPERABILITY,
NO MACHINE UNDERSTANDABILITY

_ILink (Open) Data perceived solution.
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Tim Berners-Lee and colleagues observed in the late 1990s
that web pages were machine-processible but that they
were not machine-understandable.*

Concepts encapsulated in Tim Berners-Lee’s “Universal
Resource Identifiers -- Axioms of Web Architecture” from 1996 at

https://www.w3.org/Designlssues /Axioms.html
AN
OBSERVATION e The next wave .
FROM THE B st sl S on i

data. It's a linked information space in which
( R E ATO R 0 F data is being enriched and added. 1t lets
users engage in the sort of serendipitous

T H E W E B reuse and discovery of related information

that's been a hallmark of viral Web uptake.

* T. Berners-Lee, J. Hendler, and O. Lassila, 2001, “The Semantic Web,” Scientific American, (May), pp.
34-43.

** N. Shadbolt, W. Hall, and T. Berners-Lee, “The semantic Web revisited,” Intelligent Systems, IEEE , vol.
21, no. 1, pp. 96-101, Jan. 2006.

41

Tim Bemers-Lee | TED2009
The next web

Jamendo

From @ 8m 50s into Tim Berners-Lee, 2009 (Feb), "The Next Web," TED2009,
https:/ /www.ted.com/talks /tim_berners_lee_the_next_web#t-525235

42
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LINKED
(20PEN)
DATA

UData Instantiated in a way that makes it interoperable
UMachine readable /executable

[Laid on the Resource Description Format (RDF) -- a data
representation language/standard

Provides a foundational component for Semantic Web
[Uses shared vocabularies and ontologies

[JRemember Not all Linked Data are Open Data

[ Not all Open Data are Linked Data

[J--REFLECT BACK to the Sebastopol Principles of Open Data

[J*"Linked Data refers to a set of best practices for publishing
and interlinking structured data for access by both humans and
machines via the use of the RDF (Resource Description
Framework) family of standards for data interchange [RDF-
CONCEPTS] and gPARQL for query. RDF and Linked Data are
not synonyms. Linked Data however could not exist without the
consistent underlying data model that we call RDF [RDF-
CONCEPTS]. Understanding the basics of RDF is helpful in
leveraging Linked Data. "

*https:/ /www.w3.org/TR/Id-bp /

43

[

https://www.europeana.eu/en

Reflecting on the Europeana Data Model

Ko EOM Lk s, ADF, D CIDOC CRA TR

Silvio Peroni, Francesca Tomasi, and Fabio Vitali, 2013,
"Reflecting on the Europeana Data Model"

Agosti, Maristella, Floriana Esposito, Stefano Ferilli, and
Nicola Ferro. Digital Libraries and Archives: 8th ltalian
Research Conference, IRCDL 2012, Bar, Italy, February 9-
10, 2012, Revised Selected Papers. Springer Berlin
Heidelberg, 2013. P 228-240

Flig 2 LD erver tectnkoal moilectiss

Nicola Aloia, Cesare Concordia, and Carlo Meghii, 2013, "The
Evropeana Linked Open Data Pilot Server" in

Agosti, Maristella, Floriana Esposito, Stefano Ferill, and Nicola Ferro.
Digital Libraries and Archives: 81h Italian Research Conference, IRCDL
2012, Bari, ltaly, February 9-10, 2012, Revised Selected Papers.
Springer Berlin Heidelberg, 2013, P 253 -

The Furapean Linked Open Data Pilot Server.
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Linked Data

Data

<subject> <predicate> <object>

|. I N K E D using W3C standards (e.g. RDF)

OPEN
DATA

Freely accessible using the Sebastopol Principles.

Linked

Links between “elements” from different data sets

45

Tim Bemers-Lee
Date: 2006-07-27, last change: SDate: 2009/06/18 18:24:33 §
Status: persanal view only. Editing status: imperfect but published.
Up to Design Issues

Linked Data

The Semantic Web isn't just about putting data on the web. It is about making links, so that a person or
machine can explore the web of data. With linked data, when you have some of it, you can find other,
related, data.

Like the web of hypertext, the web of data is constructed with documents on the web. However, unlike the
web of hypertext, where links are relationships anchors in hypertext documents written in HTML, for data
they links between arbitrary things described by ROF.. The URis identify any kind of object or concept.
But for HTHL or ROF, the same expectations apply to make the web grow:

1. Use uRis as names for things
2. Use HTTP URIs 50 that people can look up those names.
3. When someone looks up a URI, provide useful information, using the standards (RDF*. SPARQL)

4 Include links ta other URK. so that they can discaver more things.

https://www.w3.org/Designlssues/LinkedData

Weep

DATA
On the web M
Machine-readadé
Non-proprietary fom?
RDF standards
Linked RDF

R DATA 5!
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inoqp# /1durpnop-po) / /isduy

<O Seamus Rass, F at UofT, Lecture Notes: OD, LOD & Semanic Web (4 Jun 21) a7

47

Contributing to the Diagram

First, mak Inked Diata principles: We Interpret this as:

® There must be resolvalie heep: /7 for hteps /A URIs

* They must resobve, with or without content b RDF datar in one of [ROFa, RDF/XML, Turtie, N-Triphes),

* The dataset must contaln at least 1000 triples. (Hence, your FOAF file most ikely does not qualify.]

# The dataset must he connected vis ROF finks to o dataset that is alveady in the diagram. This means, either your dataset must use LIRS from the other
dataset. or vice versa, We arbitrariy require at beast 50 links,

# Access of the entire dataset must be possible via ROF crawfing, via an RDF dump, o via & SPARCL endpolnt.

ou may add a dataset by submitting it at this form here The process for Is still under it tact John B McCrae for amy issuees,

https:/ /lod-cloud.net/#about

€O Seamus Ross, F at UofT, Lecture Notes: OD, LOD & Semanic Web (4 Jun 21) 18
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As Dominik Lukas, Claudia Engel and Camilla Mazzucato, 2018, “Towards a Living Archive: Making Multi
Layered Research Data and Knowledge Generation Transparent”, Journal of Field Archaeology, 43:sup1,
$19-S30, DOI: 10.1080/00934690.2018.1516110 explain in a discussion of the Catalhdyik Research

Project and its (living) archive. Quotes from pages S22 and $23.

While traditional long-term archives rely on the possible
standardization of data types, ‘Linked Open Data’ approaches, like the
OpenContext (Kansa 2012: 510) platform, in contrast, respond to the
problem of identifying the informational structure of the datasets by
assigning commonly understood attributes and allowing to link
between similar information. In the ‘Linked Open Data’ approach a
specific type of information—like a dataset describing a faunal bone—
can be identified in the data cloud and can be accessed with a specific
web-address. It is possible to link similar information residing in
different archives by using the same publication approach. However,
while this improves data interaction, the role of the data in a particular

research context remains difficult to capture.

In this respect, the mentioned ‘Linked Open Data’ has to be understood
as a merely pragmatic approach to the coding of knowledge, which has
also gained popularity because of the difficulty to implement
ontological conceptualizations. In contrast to complex ontologies like
the CIDOC-CRM, other ontologies have proven to be more easily
applicable (such as Open Annotation) (Isaksen et al. 2014: 198).
OpenContext follows a similar pragmatic approach: ontologies are
implemented depending on the specific context of the information (e.g.
Encyclopedia of Life and Uberon for faunal remains) but are not
integrated with a central reference model like the CIDOC-CRM (Faniel et
al. 2013: 302). Afirst implementation for the Catalhdyik data had been

@eamu& Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 49
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Data Creator and/or publisher

From Virtuoso Homepage:

music

https://virtuoso.openlinksw.com/

=

User Apps & Services

Hyperlink Based Super Keys —

HTTP Metadata
(Entity Relationship Graph)

Webby Structured Data Content
(Knowledge Graph)

books

places

events

Hyperlink Based Super Keys

@eamu& Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 50
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Content Analytics & Exploration Platform GraphDB

Semantic Knowledge Graph

Automated Tagging Professional Services Data Integration

Content Publishing Consultancy Master Data Management

Per: lized | Information Discovery

Regulatory Compliance Open Data Publishing + ‘-./

\—/l//ﬁtotext

Museum Linked Open Data Ontologies, Datasets, Projects DIPP 2018, Burgas, 28 Sep 2018 Vladimir
Alexiev, https://www.slideshare.net/valexiev1 /i linked-open-dat | projects

@eamu& Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 51
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EDM: Typical Graph (from ONTO SPARQL

andnraint)
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Museum Linked Open Data Ontologies, Datasets, Projects DIPP 2018, Burgas, 28 Sep 2018 Vladimir
Alexiev, https://www.slideshare.net/valexiev1 /i linked-open-dat | projects
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OA Example: Annotating SVG Part of Image (ResearchSpace)

ontotext

Museum Linked Open Data Ontologies, Datasets, Projects DIPP 2018, Burgas, 28 Sep 2018 Vladimir
Alexiev, https://www.slideshare.net/valexiev1 /i linked-open-dat gies-d projects
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Best Practices for Publishing Linked Data
WS3C Working Group Note 09 January 2014

This version:
bt org TRI2014/NOTE Lt bp- 20140109/
Y
Editor
Semadsti Hyland, 3 Rourd Stonss .
Ghislain Aemeing ELRECOM
SOCO. Ineligent Soft mpanents
Abstract
Tris document sets out a series aciltate development and delivery s Linked O en Data makes the Word Wide Wieb into a global de

pen Data.
Linked Data from maltiple sources at ance and combine it without the need for a single common schema that allGata shares. Prior o intemational data exchange standards for data on the Web, ft was time co
‘government data is published on the Web, best practices are evohing too. The goal ofthis document is to compile the most rlevant data management practices for the publcation and use of of high qualty dat

Status of This Document

s the status of this document at ‘Supersed tis document. A st of curent WAG publicatons and the Jtest revsion of ths technicalreg.

This dacument was pubiished by the Govermment Linked Data Working Groug s a Fitst Public Working Group Note. I you wish to make comments regarcing this document, please send them to publc-gld-cc
ending. the group might not offcialy respond to comments. but indiadual members may. As usual, comments are publicly archived. avaiable o both readers and any group updating this document in the flure

Publcation as a Working Group Note does notimply endorsement by the Y3 Membership. This is a draf document and may be updated. replaced or obsoleted by ather documents at any time. t s inappro;

This documen was procuced by  roupspratingundr the sy 2004 VAC Patnt Poliy 3G maitain 8 sl st ofay e disclouts made i comectin wihthe dferales ofth goup
‘which th ontains Essential @ information i secton 6 of the WC Patent Polcy.
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Propare Stakeholdors
Select a Dataset

Wodel the Data

Speciy an Approprate License

The Role of "Gaod URIS" for Linked Data

Announce to the P
31" o Covac ot Lnked Dt Pubisher
A Acknovledgments.

B Referencas.

B Informative references

https://www.w3.org /TR /Id-bp/
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Summary of Best Practices

The following best practices are discussed in this document and listed here for convenience.

STEP #1 PREPARE STAKEHOLDERS
Prepare stakeholders by explaining the process of creating and maintaining Linked Ogen Data

STEP #2 SELECT A DATASET
Select a dataset that provides benefit to others for reuse.

STEP #3 MODEL THE DATA-
Modeling Linked Data invalves ing data objects and how they are related in an application-independent way.

STEP #4 SPECIFY AN APPROPRIATE LICENSE
Specify an appropriate open data license. Data reuse is more likely to occur when there is a clear statement about the origin, ownership and terms refated to the use of the
published data.

STEP #5 GOOD URIs FOR LINKED DATA:
The core of Linked Data is a well-considered URI naming strategy and plan, based on HTTP URIs ¢ for naming objects, multilingual support,
data change over time and persistence strategy are the building blocks for useful Linked Data.

STEP #6 USE STANDARD VOCABULARIE
Describe objects with previously defined vocabularies whenever possible. Extend standard where , and create (only when required) that
follow best practices whenever possible.

STEP #7 CONVERT DATA-
Comvert data to a Linked Data representation. This is typically done by script or ather automated processes

STEP #8 PROVIDE MACHINE ACCESS TO DATA
Provide various ways for search engines and other automated processes to access data using standard Web mechanisms

STEP #3 ANNOUNCE NEW DATA SETS:
Remember ta announce new data sets on an authoritative domain. Importantly, remsmber that as a Linked Open Data publisher, an implicit social contract is in sffsct.

STEP #10 RECOGNIZE THE SOCIAL CONTRACT.
Recognize your in data ance it is published. Ensure that the dataset(s) remain available where your organization says it will be and is maintained
over time.

https://www.w3.org /TR /Id-bp/

55

Data released but not usable
= For example,

* Without adequate metadata

A |.|. DATA A RE * Inadequate paradata
N OT WO R'I'H * In complex formats

* Without data dictionary support
MA K I N G * Occasionally it is released in print, or in

0 P E N 0 R pdf format

|. I N K I N G * The business or research case for
making these data open or linking them
is limited at best.
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SO WHAT
ABOUT DATA
QUALITY AND
OPEN DATA

3| Reliable 13
‘ ..AcceSS|b|I|tyg
5 SAccurate 5
<O |

Clean

57

ALL OPEN
PUBLIC &
RESEARCH
DATA ARE NOT
OPEN

ALL DATA IS

NOT AMENABLE

TO LINKING

= Conditions of Use may be set on the data:

= Complexity of the dataset in terms of the number of

records and variables;

= Is the Data about living people;

* Is the Data anonymized;

= Is it raw and granular or is it aggregated:

* Quantitative or qualitative;

* how often the dataset is updated or replaced;

* How is the data generated: part of a public activity or ....
* What kind of content dataset;

* the electronic or non-electronic format of the dataset;

= the ways in which the public sector information dataset is

distributed;

* the cost of generating/collecting/maintaining /updating the

public sector information dataset.
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QUALITY DIMENSIONS

Table 2. Notable data quality dimensions

Dimension

# cited

Dimension

# cited

Dimension

# cited

Accuracy 25 Format 4 Comparability 2
Reliability 22 Interpretability 4 Conciseness 2
Timeliness 19 Content 3 Freedom from bias 2
Relevance 16 Efficiency 3 Informativeness 2
Completeness 15 Importance 3 Level of detail 2
Currency 9 Sufficiency 3 Quantitativeness 2
Consistency 8 Usableness 3 Scope 2
Flexibility 5 Usefulness 3 Understandability 2
Precision 5 Clarity 2

From: Yair Wand and Richard. Y. Wang, 1996, “Anchoring data quality dimensions in ontological foundations,” Communications
of the ACM, 39(11), p., 92. From Wang, R.Y., Storey, V.C., and Firth, C.P. A framework for analysis of data quality research.
IEEE Trans. on Knowl. Data Eng. 7, 4 (1995), pp. 623-640.

59

DESIGN AND PRODUCTION

THE QUALITY of data depends on the DESIGN
AND PRODUCTION PROCESSES involved in

GENERATING THE DATA. o design for better quality,

it is necessary first to understand W HAT QUALITY

MEANS e HOW IT IS

MEASURED.

From: Yair Wand and Richard. Y. Wang, 1996, “Anchoring data quality dimensions in ontological foundations,” Communications
of the ACM, 39(11), p., 89.
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From: Yair Wand and Richard
Y. Wang, 1996, “Anchoring
data quality dimensions in
ontological foundations,”
Communications of the ACM,
39(11), pp., 93-94.

Accuracy and Precision: “inaccuracy implies
that information system represents a real-
world state different from the one that
should have been represented.”

"reliability indicates whether the data can be
counted on to convey the right information--
can be viewed as correctness of data"

“timelines refers only to the delay between a
change of the real-world state and the
resulting modification of the information
system state.”

“completeness is the ability of an information
system to represent every meaningful state
of the represented real world system.”

Consistency in the “data values” as
representations of real-world data values.

61
“Data consumers have a much broader
data quality conceptualization than IS
Professionals”
DATA “Fitness for Use”
Data Quality = “data that are fit for use
( 0 N S U M E RS by data consumers”
A N D Q U A I_ I TY Examined approaches: “intuitive,”
“theoretical” and “empirical”
From: Richard Y. Wang and Diane
M Strong, 1996. “Beyond Focus on constructing “a comprehensive
accuracy: What data quality .
means to data consumers,” Journal framework of data quality from data
of Management Information consumers’ perspecﬁves"
Systems, 12(4), pp., 5-33:
Adopted a multi-stage research survey
approach
62
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APPROACHES TO EVALUATING DATA QUALITY

Category Dimension

Definition: the extent to which ...

Intrinsic Beleivability

dota are occepted or regordedas true, real and credible

Accuracy

data are correct, refiable and certified free of errar

Objectivity

data are unbinsed and impartial

Reputation

data are trusted or highly regarded in terms of their source and
cantent

Cantextual Volue-added

data are beneficial and provide advantoges for their use

Relevancy

data are applicable and useful for the task at hand

Timeliness

the age of the data is appropriate for the task ot hand

Comple teness

mm are of sufficient depth, breadth, ond scope for the fask at
ind

Appropriate amount of
data

the quantity or valume of evallable data is appropriate

Re presentat ional Intepretability

data are in appropriate lorguage ond unit and the data definitions
ore clear

consistency

Ecse of understanding
Representotional .

data are dear without ambiguity and easily comprehended

data ore dwaoys presented in the some format and ore compatible
with the previcus data

Concise representation data are compact ly represented without behing overwheimed

Accessibility Accessibility

data are available or easily and quickly retrieved

Access security

access to dota can be restricted and hence kept secure

Fig. 2.10. Dimensions proposed in the empirical approach

From: Carlo Batini and Monica Scannapieca. 2006, Data Quality: concepts, methodologies and techniques, New York: Springer, p.
38, but derived from Wang and Strong 1996 :
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[Provenance of Open Data a poorly explored
BUT WHAT IS THE fopic
BORDER OF THE ;lPtgvenanc;e of Lirke(il:l DOT?I an equally
inadequately explored topic
QUESTION OF
QUALITY FOR UQuality Parameters do not address issues of
Paradata or Metadata.
OPEN AND LINKED LIMetadata should contain Paradata.
DATA—THE
o LParadata provides evidence as to the
QUESTION OF “processes” related to data
PROVENANCE AS collection /construction
SEEN THROUGH: LJAnd in the case of linked data evidence as to
PARADATA & the processes by which it was linked
[Paradata could reflect human, machine or a
METADATA combination of both processes.
64

Seamus Ross, Fac of Info at UofToronto

4 June 2021

32



Linked Open Data

DBpedia is a crowd-sourced community effort to extract structured content from the information
created in various Wikimedia projects. This structured information resembles an open knowledge graph
(OKG) which is available for everyone on the Web. A knowledge graph is a special kind of database
which stores knowledge in a machine-readable form and provides a means for information to be

collected, organised, shared, searched and utilised. Google uses a similar approach to create those

liustration of Current DBpedia Data Provision Architecture

it ion of Dep 4 A aba
HTML RODF SPARGL
Browsers Browsers Clients
L] v LA
HTML Linked Dasa & | : S_F_A_?_QL B

Pusby Tripie
Store

https:/ /www.dbpedia.org/about/
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Linked Data Glossary
WAC Working Group Note 27 June 2013

This version:
i 3 or TR AMGTE i'clog sare 13083
Latast pablishid version:
It vt el oo TR alosiiany!
Pruvions verice:
Editory;
Bemacene Hyioed. 3 Aend Stoeey
Ghizlain Afperazing M)
Michasl Fenduten. LIS Exanmental Frossction Agancy
Biglas Sitvasta (B

. B o ey i wiei st

s Bl 1 Mgty S

Absiract

This document is a glossary of terms defined and used to describe Linked Data, and its associated vocabularies and Best Practices This document published by the W3C Government Linked Data Working Group as a Working ¢
scientists and the general public better understand publishing structured data using Linked Data Principles.

Status of This Document
This section describes the status of this document at the time of its publication. Other documents may supersede this document. A list of current WG publications and the latest revision of this technical report can be fourd in

This document was published by the Govemment Linked Data Working Group as a Working Group Note. If you wish to make comments regarding this document, please send them to public-gld-comments@w3 org (subscribe, ar

Publication as a Working Group Note does not imply endorsement by the W3C Membership. This is a draft document and may be updated, replaced or obsoleted by other documents at any time. It is inappropriate to cite this do

This document was produced by a group operating under the 5 February 2004 W3C Patent Policy. W3C maintains a public list of any patent disclosures made in connection with the defiverables of the group: that page also incluc
which the individual believes contains Essential Claim(s) must disclase the information in accordance with section 6 of the W3C Patent Policy:

Table of Contents

1.5 Star Linked Open Data
2. Apache License
API
4.CC-BY-SA License
5. Closed World
6. Connection
7. Conneg
8 Content Negotiation
9. Controlled Vocabulary
10. Comma Separated Values (CSV)

https://dves.w3.org/hg/gld/raw-file /default/glossary /index.html#linked-open-data
Accessed 17 May 2021.
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Explore the data set to establish

O The kind of data,

O Its nature,

Q Its quality,

O Its architecture,

O What aspects of data to model such as
concepts and relationships,

O Rights Issues.

Not a complexﬂexumple.:..

O R p— .

https://archaeologydataservice.
ac.uk/archive /archives.xhtml

T

T e T e T e

= II%EE

Birte Brugmann (2004) Glass Beads from Anglo-Saxon Graves [data-set].
York: Archaeology Data Service [distributor]
https://doi.org/10.5284/1000232
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D e e T T

L e e pa—
oy purpa mem

Creative Commons Zero is a good
model (CCO): no copyright, public
domain

Encourage use and re-use, including
for commercial purposes

Require attribution to primary and
secondary sources

Main usual exclusions: no
endorsement, association, warranty,
liability

Need special terms for “raw” data
collected under confidentiality
agreements
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CCBYNCND

Title Desaription
Atribution BB This Scense lels ofhers datribuls, ren, breek, and bukd upon e work. evan commercialy, 85 long 85
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aymilabie Groatve Cammons oanses. Recommandad for Memmum dissamination and usa of icensad
T et
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Attribution- EREES s dcensa lats oiners mme; ek, and buid upon tha wari non-commercinlly, and atmoogh thair

HanCommercial warks must aiso acknowlecns [he craabor and De non-commercial, they don't have 1o iosnse e

OC BY-NC derivalive works o iie same tenms.
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ShareAlike thery credit the creator snd license ali new creations undsr the sentical tems. This kcense is often

CCHY-SA compared 10 "copylell” free and open sourcs software lloenses. ANl new works based on yours will cary
thee sarme hesnse, so ey dervatives will alss silow commecial use. This = the licenss used by
Wikipsda, and 15 recommandad for metana Mt would bansht o incorpansing content fram
Wikiadia and sy licensed prajscts

Attribution- EEEES This liconse lats ofhers ramix, ek, and buid apon yoar work non-commarsislly, £5 lang as thay credit

NanCammercial- hea craator and licanse M new craabons undar fhe kartical tams

ShareAlike

CC BY-NC-SA

Atribution- EIREE ™ wrersa 15 the most iesiniclive of he s man leenses, only lowing oihers 1o downloed your wirks

NonCammarcial- a1l SN e Wi oHrs a5 10ng B they credil e craator, bul ey can cange hem i any way of

NaDerlvs usE them commercialy

Licenge T ang |cons by Creative Commens Oganization and is Boensed unde 8 Crealive Commps Atnbulicn 4.0 Licenss

Sarven regularty used licenses | oo

Desoniption & Adrommm & Alows & Alows * | Adows Free C) & Meets ‘Open Definition”

Fraeing conest gubaly wihnut iesyaiens | COD ey ves vea e
| | e Yua e s
BrSa Y RS e Teu

= Hencenwrarcal BYHe Yen _-“ _H “_-
= Helerwatnas [evan ™ v e ™
+ Wencenmeros - Shafsabe | BACEA | ves o e "
[ETEN— - ' - “

Image from https://en.wikipedia.org/wiki/Creative_Commons_license
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OPEN DATA AND DATA SERVI
TERMS OF USE
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0 3.0t agree 1o these Torms n full donot access or use
the Center's &ata or data services.

Privacy

CES

arvan the bollowing tonditmmn app:
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. The © e righ Terrns at ang
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YALE CENMTER FOR BRITISH ART

https://britishart.yale.edu/open-data-and-data-services-terms-use
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RDFa (Resource Description Framework in Attributes)
--a mechanism “...to markup existing human-readable

~ . ”
W3 Web page content to express machine-readable data
RDFa 1.1 Primer - Third Edition
Rich Structured Data Markup for Web Documents
W3C Working Group Note 17 March 2015
This version:

it /S w3 0rg/TRIZ016/NOTE 1df: 150317/
Latest published version:

It //wwnw3. org/TRUrdfa-primer!

. Oveniew-src html
Previous version:
0rg/TR/201 3/NOTE -rdfa-primer-20130822/

Editors:

van Herman, W3C, van@»3.org

Ben Adida, Creative Commons. ben@adida net

Spomy. Digital Bazaar, com

Mark Birbeck, webBackPlane.com, mark com
Please check the errata for any errors o issues reported since publication
This document is also available in this non-normative format: difto previous version
Copyrignt ©2010-2015 w2c® (UIT, ERCIN. Keio, Beineng). Y3 lisbility, fradsmark and gocument use rules apply.
Abstract
The last couple of years have witnessed a fascinating evolution: while the Web was initially built for human b content is consumed by

https://www.w3.org/TR/rdfa-primer/

machines which expect some amount of structured data. Sites have started to identify a page’s title, content type, and preview image to provide appropriate information in a user's
newsfeed when she clicks the "Like” button. Search engines have started to provide richer search results by extracting fine-grained structured details from the VVeb pages they
crawl. In tum, web publishers are producing increasing amounts of structured data within their Web content to improve their standing with search engines.

A key enabling technology behind these developments is the ability to add structured data to HTML pages directly. RDFa (Resource Description Framewark in Attributes) is a
technique that allows just that: it provides a set of markup attributes to augment the visual information on the Web with machine-readable hints. In this Primer, we show how to
express data using RDFa in HTML, and in particular how to mark up existing human-readable Web page content to express machine-readable data

This document prosides only a Primer to RDFa 1.1. The complete specification of RDFa, with further examples, can be found in the RDFa 1.1 Core [1dfa-core], RDFa Lite [rdfalie].
XHTML+RDFa 1.1 [xhtml-rdfa], and the HTML5+RDFa 1.1 [html-rdfa] specifications.
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RDF-Based Semantics

Web Ontology Language (OWL), https://www.w3.0rg/2007/OWL/wiki/RDF-Based_Semantics
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Terse RDF Triple Language

RDF 1.1 Turtle

WS3C Recommendation 25 February 2014

This version:
hitp /sy w3 0rg/TR/2014/REC-turle-20140225/
Latest published version:

hitp /v w3 org/TRAurtle/
Test suit

Implementation report:
w3 0rg/20 13 TuteReports/index bt
Previous version:
" tutle-20140225/

Editors:

Eric Prudhommeaux, W3C

Gavin Carothers, Lex Machina,nc
Authors:

wic

Gavin Carothers, Lex Machina,Inc

Please check the errata for any errors or issues reported since publication

‘The English version of tis specification is the only normative version. Non-normative translations may lso be available

£RCM, Keio wac it

Abstract
‘The Resource Description Framework (RDF) s a general-purpose language for representing information in the Web.
This document defines a textual syntax for RDF called Turtle that allows an RDF graph to be completely written in a compact and natural text form, with abbresiations for common

usage patters and datatypes. Tutle provides lavels of compatibility with the N-Triles [N-TRIPLES] format as well as the triple pattem syntax of the SPARQL W3C
Recommendation

Status of This Document

This section describes the status of this document at the fime of its publication. Other documents may supersede this document. A list of current WAC publications and the
atest revision of this technical report can be found in the W3C technical reports index at hitp:/Aww.w3.0rg/TR/.

This document is a part of the RDF 1.1 document suite. The document defines Turtle, the Terse RDF Triple Language, a cancrete syntax for RDF [RDF 11-CONCEPTS]
-

This document was published by the RDF Working Group as a Recommendation. If you wish to make comments regarding this document, please send the to publi
comments@w3 org (subscribe, archives). All comments are welcome.

https://www.w3.org/TR/turtle/
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PRIVACY: LINKED
(20PEN) DATA

[IRelease of data as open and for linking
that can be routed back to particular
individuals is a risk to the individuals and
society

[IDe-identification of data is a way to
protect privacy

[IRe-identification is a process to use data
to reconstruct individuals in de-identified
data

U Application of de-identification
techniques and processes

LIRe-identification risk management
procedures using a framework

Do it and then test that it has been done
right

75
‘...techniques ... intended
LINKED OPEN DATA to remove identifying
AND DE- information from a dataset
IDENTIFICATION while retaining some utility
in the remaining data”
76

Seamus Ross, Fac of Info at UofToronto

4 June 2021

38



Linked Open Data 4 June 2021

DATA CONTAIN DIFFERENT CLASSES OF IDENTIFIERS --

[IDirect identifiers

= Names, SIN, email, home address, hospital id number,

LlQuasi-identifiers (indirect identifiers)
= Date of birth, postcode, gender

LIBiometric
* Physiological (e.g., face, iris, ear, fingerprint)
= Behaviourial (e.g., voice, gait, gesture, lip-motion)

[1Soft biometric

= Height, weight, eye colour, silhouette, age, gender race, moles, tattoes, birthmarks, scars

[IContextual identifiers

= Text, Speech, dress, hairstyle, socio-political or environmental

77

31 | Acoeprt 3 ppes 23

LETTER WILEY

Heritage connector: A machine learning framework for
building linked open data from museum collections

Kalyan Dutia © | John Stack

sterne M

Abstract

Corresponience A with simost ol data, museum  oollection catalogues are lacgely
:‘...";...I.; ‘I"I olm Sack, , wuriablc i consisiency and overatchmingly couposed of (i
Sual haly it records, The farm of these catslagues mesns 1hat the potential for new farms
S S———— af resesch, secess and scholarty enquéry that range across muliiple collections
i s and refed datsets remaine dormant. Tn the project Heritoge Conmecor:
Arms and Flumarsties Research ol Transforming text imio dars o extract meaning and moke conmections. we are

applying & bartery of digitsl technigues 1o conmect smilar, ientkal and
reluted objects within snid scross cotlections and other pubilicutions. 1n this
article, we describe a frsmewark 1o cresie o Linked Open Data knowledge
graph from digital museum catalogues. perform record limkage o Wikidata.
anid ndd new entities (o this graph from bexiusl catulogoe recond descriptions
dinformation retrleval) We focus on the wse of machine leaming o vreate
these ks at scale with & small amount of labelled data, and modeds which
e small epough 10 rum infierence on datasels the siae of Buseem ollections
an a mid-range aptop ar a smalt cloud virtul machine. Our method for recond
limkage agsinst Wikidats achicves 859 | peocision with the Sciesice Museum
Group (SMG ) eodbection, and var methed for information retrieval is shown 1o
improve NER performance compated with pretrained moduls on the SMG col-
lectian with o lbelied training data. We publish open-source software pro-
viding toeks s perfnem these tosks

Kaylan Dutia and John Stack, 2021, "Heritage Connector: A machine learning framework for building linked
open data from museum collections," Applied Al Letters, 3 May 2021, https://doi.org/10.1002/ail2.23
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LJRDF a mechanism to make "statements"

[These RDF Statements consist of
Usubject predicate/property /relation object

*Jean-Claude Gardin is a French Archaeologist”

Jean-Claude

RESOURCE DESCRIPTION FRAMEWORK (HEREAFTER RDF)

Perhaps it is easiest to visualize this as nodes and links

French

Gardin

Archaeologist

Subject Predicate /property /relation

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21)

79

Jean-Claude GARI

LlAdding Nodes and Links Feasible
[Predicates have embedded semantic meaning

[JJean-Claude Gardin is a French Archaeologist

[is different than

for Scientific Research

founded

Jean-Claude

RESOURCE DESCRIPTION FRAMEWORK (HEREAFTER RDF)

Gardin

was part of

Centre Mécanographique de
Documentation Archéologique

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21)

applications de la

0" 1.3,p.5-16
(https:/ /bbf.enssibfr /consulter /bbf-
1960-01-0005-001)

LIRDF Representations are Adaptable, Extensible, and Architecturally Fexible

Jean-Claude Gardin founded the Centre Mécanographique de Documentation Archéologique

ICentre Mécanographique de Documentation Archéologique was part of French National Center

Centre Mécanographique de
Documentation Archéologique

French National Center for
Scientific Research (CNRS)
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UNIFORM RESOURCE IDENTIFIERS (URIs) EXPRESS RDF STATEMENTS

UEstablishing Uniform Resource Identifiers (URI)
USustainable and Resilient URIs

UConsider anticipating change by implementing versioning
JAddresses problem of change/evolution in Vocabularies

[Reflects richer understanding of the world
[IPerhaps even define your URIs to reflect physicality, data, and virtuality
[IDistinction between real world entities and Web

LIEnsure URIs can be resolved
JOur URI for Jean-Claude Gardin when resolved provides information in form of properties,

classes, and provenance.
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https:/ /dutchshipsandsailors.nl/
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B | Paces | Admin | Repowsory Query Help | Lope

Dutch Ships and Sallors (DS5) Semantic Layer

O this page, you find.a live versim of the Sermantic Layer made for the Dutch Snps and Sadors project

Viewing the data
Ywmmmn&rchﬁ"uummrx!hwmsdﬁ.whlchu]lﬂl‘w\llohwwlh!du‘l ‘Ome way to start 15 by browsng the RDE
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lasted & sumber Lastly, the pn of the data can be visualored usmg provoyviz.
Toper itk of the peoject and thi von can watch the five-mnute video below
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@prefix  skos: <http://www.w3.0rg/2004/02/skos/core#> .
@prefix  wgs: <http://www.w3.0rg/2003/01/geo/wgs84_postt> .
@prefix  owl: <http://www.w3.0rg/2002/07 /owl#> .

@prefix  xsd: <http://www.w3.0rg/2001 /XMLSchema#> .
@prefix  rdfs: <http://www.w3.0rg/2000/01 /rdf-schema#> .
@prefix  rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .
@prefix  ns9: <http://www.geonames.org/ontology#> .

@prefix dcterms: <http://purl.org/dc/terms/> .

# Named toplevel resources (20)

ns9:Feature
a rdfs:Class ,
owl:Class ;
rdfs:comment "A geographical object uniquely defined by its
geonames id."@en ;
rdfs:label "Feature"@en ;
rdfs:subClassOf _:bnl ,
_:bn2,
wgs:SpatialThing ,
skos:Concept .

ns9:alternateName
a rdf:Property ,
owl:DatatypeProperty ;
rdfs:domain ns9:Feature ;
rdfs:label "alternateName" ;
rdfs:range rdfs:Literal ;
rdfs:subPropertyOf skos:altLabel .
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% | Places | Admm | Reposory | Query Help | Login ST~

wmmary information for graph "hitp:/www.w3.org2002/07/owl"

[ Source URL! file. | home vdeboss sre CleaPatria CloPairia dE baseowl | Saarch iz gregh
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RDE XML syntax of OWL 2. The coment of thiv oesology s based on Tables 6 1 mnd 6.2 m Section 6.4 of the
O'WL 2 RDF-Based Semantics specification, avaslable st hitp:www:w3 org TR owl2-rdf hased-semantics’
Pizase noce that those tables do not mchode the differem annotatsons (labels, comments and rdfs sDefinedBy
k) mhed i s fite Also note thas the descesptives provided w this amclogy do ot provide a complete and
correct fosmal descnption of either the symtax or the semantics of the introduced terms (please see the OWL 2
for the ! ificatis Furthermore, the information provided by
this ontology say be isleading if sot used with care. Thes catobogy SHOULD NOT be anported isso OWL
Trngrerting ehis fide st an QWL 2 DL onsalogy will cmuse it g0 breome an QWL 2 Full antology

i commem

s iDiefineclBty

o versonindo “EDate’ 2
jemd verwionifll The OW1

jema yocabmlry (OWL 1)

1 properties reside mn the praph i s T
tersistency bnformation
Be graph has no associated persisiency fles

ictions

« | Show thus graphm|Turte .

https:/ /semanticweb.cs.vu.nl /dss /browse /list_graph2graph=http%3A//
www.w3.0rg/2002/07 /owl
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UNIFORM RESOURCE IDENTIFIERS (URIs) EXPRESS RDF STATEMENTS

LINOTE: ALL URLs can be described as URIs, but not vice versa
Explanation — URIs identify things uniquely whereas URLs also capture their location
LIURI for Jean-Claude Gardin, hitps://dbpedia.org/page/Jean-Claude Gardin
LJURL (and URI) for Jean-Claude Gardin, https:/ /fr.wikipedia.org/wiki/Jean-Claude_Gardin

UUniform Resource Identifiers (URIs) express RDF statements
Uhttps://viaf.org/viaf /54147973 /rdf.xml Jean-Claude Gardin

Uintended for representing "data" about web resources (e.g., title)

LIRepresenting "things" that can be identified, reasoned about, but are not on the
Web

LlEssential to understand the data set or sets you release as L(O)D
U Concepts represented in controlled vocabularies or ontologies
U Attributes often encapsulate underlying concepts

LlModel relationships

87

Use HTTP URIs

To beneft from and increase the value of the World Wide Web, governments and agencies SouLo provide HTTP URIS as identifisrs for their resources. Thers are many
benefts to participating in the existing network of URIs, including linking, caching, and indexing by search engines. As stated in [howto-lodp], HTTP URIs enable people
to "look-up” o "dereference” a UR! in order to access a representation of the resource identified by that URL. To benefit from and increase the value of the World Wide
Web, data publishers srouLo provide URIs as identifiers for their resources

Provide at least one machine-readable representation of the resource identified by the URI

I order to enable HTTP URIs to be "dereferenced", data publishers have to set up the necessary infrastructure elements (e.g. TCP-based HTTP seners) to serve
representations of the resources they want to make available (e.g. a h ble HTML i i dable Turtle). A publisher may supply zero or
more representations of the resource identified by that URL. However, there is a clear benefit to data users in providing at least one machine-readable representation.
More information about sening different representations of a resource can be found in [COOLURIS]

A URI structure will not contain anything that could change

Itis good practice that URIs do not contain anything that could easily change or that is expected to change like session tokens or other state information. URIs should
be stable and reliable in order to maximize the possibilities of reuse that Linked Data brings to users. There must be a balance between making URls readable and
keeping them more stable by removing descriptive information that will likely change. For more information on this see Architecture of the World Wide Web: URI
Persistence.

URI Opacity

The Architecture of the World Wide Web [webarch], provides best practices for the treatment of URIs at the time they are resoived by a Web client: Agents making use
of URJs sHouLo noT atfempt to infer properties of the referenced resource. URIs sHouL be constructed in accordance with the guidance provided in this document to
ensure ease of use during develapment and proper consideration to the guidelines given herein. However, Web clients accessing such URIS SHOULD NOT parse or
otherwise read into the meaning of URls.

https://www.w3.org/TR/Id-bp /#HTTP-URIS

@prefix owl: <http://www.w3.0rg/2002/07 fowl#> .
@prefix rdfs: <http://www.w3.0org/2000/01 /rdf-schema#> .
@prefix rdf: <http://www.w3.0rg/1999/02/22-rdf-syntax-ns#> .

# Named toplevel resources (1)

<http://www.w3.0rg/2003/g/data-
view#namespaceTransformation>
a rdf:Property ;
rdfs:domain owl:Ontology ;
rdfs:label "namespaceTransformation” ;
rdfs:range rdfs:Resource .
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¥ U s - o tma
hitps/ /viaf.org it /54147973"/>
- <skos:altlabel>Gardin, J. C.</skos:altLabel>
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http://viaf.org/viaf /46917324

—

Scheme Domain Name  Path

Namespace

Campery 1, s
Campey: TR boma

2 a2l ST D S S o1 it £ ok ae-Cote D e AT et

Seamus Ross, Fac of Info at UofToronto

4 June 2021

45



Linked Open Data

A URI for Jean-Claude Gardin, Archaeologist

https://dbpedia.org/page/Jean-Claude Gardin

etnpads -

About: Jean-Claude Gardin
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S— i https://dbpedia.org/page/Terra_sigillata

https://commons.wikimedia.org /wiki/
File:Roemerhalle_Kreuznach_Sigillata.
ipg#/media/File:Roemerhalle_Kreuzn
ach_Sigillata.jpg
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BERNERS-

LEE'S 3

P R I N C I P |_ E I S URI’s are providing links to useful information in ways that
machines (and in some cases humans) using RDF* (or
B E I N G SPARQL) can manipulate them.

SATISFIED
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UNIFORM RESOURCE IDENTIFIERS (URIs) EXPRESS RDF STATEMENTS

[1Getting from your data to Linked (Open) Data

U Choose appropriate ontologies/vocabularies

[JAs the distinction is often unclear:

[J"A bookseller may want to integrate data coming from different publishers. The data can be imported into a common RDF
model, eg, by using converters to the publishers’ databases. However, one database may use the term “author”, whereas the
other may use the term “creator”. To make the integration complete, and extra definition should be added to the RDF data,
describing the fact that the relationship described as “author” is the same as “creator”. This extra piece of information is, in
fact, a vocabulary (or an ontology), albeit an extremely simple one." From:
https://www.w3.org /standards /semanticweb /ontolog

L1Determine which data will create value through Linking and making accessible
UThere will be a need to “pull” the data from the resource (e.g., SQL Query)

[ISelect software to transform your data into Linked Data
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Kaylan Dutia and John Stack, 2021, "Heritage Connector: A machine learning framework for building linked
open data from museum collections," Applied Al Letters, 3 May 2021, https://doi.org/10.1002/ail2.23
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As Dominik Lukas, Claudia Engel and Camilla Mazzucato, 2018, “Towards a Living Archive: Making Multi
Layered Research Data and Knowledge Generation Transparent”, Journal of Field Archaeology, 43:sup1,
$19-S30, DOI: 10.1080/00934690.2018.1516110. Figure 2 on page S25.

Grrckeqy Compurnion bur Livir Fustares

G
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54 b

Figure 2 Mapping of Catalhyik conceprs for different conteas funit, feature} 1o the English Heritage (EH-CAM) and QIDOC Conceptual Reference Modets ICIDOC-
CRM, including presently available exterssions)

As Dominik Lukas, Claudia Engel and Camilla Mazzucato, 2018, “Towards a Living Archive: Making Multi
Layered Research Data and Knowledge Generation Transparent”, Journal of Field Archaeology, 43:sup1,
$19-S30, DOI: 10.1080/00934690.2018.1516110 explain in a discussion of the Catalhdyik Research
Project and its (living) archive. Figure 3, S27.
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aonton

Introduction

Ontop

Versions

https://ontop-vkg.org/

Eontents Rats vwiabin 4t Sonmcalloes -]

Web Semantics: Science, Services and Agents on the
World Wide Web

il hompiage: o sinesr ¢

The enslaved ontology: Peoples of the historic slave trade
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Cogan Shimizu, Pascal Hitzler, Quinn Hirt, Dean Rehberger, Seila Gonzalez Estrecha, Catherine Foley, Alicia M. Sheill, Walter
Hawthorne, Jeff Mixter, Ethan Watrall, Ryan Carty, Duncan Tarr, 2020, “The enslaved ontology: Peoples of the historic slave trade,”
Journal of Web Semantics, V 63, https://doi.org/10.1016/j.websem.2020.100567.
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RDF-Based Semantics

Web Ontology Language (OWL), https://www.w3.0rg/2007/OWL/wiki/RDF-Based_Semantics

101

Vocabulary Main use Sample relations
Dublin Core Documents creator
date

rights

FOAF (Friend of a friend) People and relationships firstName
familyName

knows
SKOS (Simple Knowledge Organization Sys- Thesauri broader
tem) narrower
prefLabel
OWL (Web Ontology Language) Ontologies sameAs

Table 1: Sample relations from vocabularies or ontologies used in RDF triples

U *Lyne Da Sylva, 2018. "Towards linked data: Some consequences for researchers in the
social sciences and humanities". Proceedings of the Association for Information Science
doi.org/10.1002 /pra2.2018.14505501011

page 96

and Technology, 55(1), 94—103. https:
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I Linked Open Vocabularies, https://lov.linkeddata.es/dataset/lov I

I https://I

@amus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 103

103

vocARs TEmMS AGENTS SPAROLAILNE
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Vicabularies are also data

Guality vocabutaries are in LOV

LOV provides sustainable resources

Contribute, join the community
LOV Festures
Vocabulary Decumentation

Data Access

Vocabulary Search Engine

Application Ecosystem

I https://lov.linkeddata.es/dataset/lov/about
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- . VOCABS TERMS AGENTS SPARQLIDUNP
‘um

In LOV at a glance

Vocabularies describe and link Data on the Web
Vocabularies are also data

Thanks: to fha very nature of the Vb and ha RDE pits of standans, vocabudanas can be expresssd thammsees & Wat: dita
Wocatniay 1arms, like peopse and places and o thegs dafa are sbout, are idetiiad by public LRI and can be described n same
RO Galect. Thay can be Irked oaie o vocabulury snd scioss vocabatnes. Melasta can ba put on vooatrianss to caplure
Inbosmration such ss cimator, gublisher. vemion fnumber, dabe of pubdcation. Thanks i the tecursie dal medsl of ROF. e meladals
wse cther vacabulmies. lonring a gramimg ecosystem

Quality vocsbularies are in LOV

LOV provides sustainable resources

Contribute, join the ‘community

LOV Features

Vacabulary Documentation

Data Access

Vocabulary Search Engine

Applications using LOV
Useful Related Applications.

I https://lov.linkeddata.es/dataset/lov/about I
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GHTTY VOCANLARSS

“URIs (Uniform Resource Identifiers): A
description of the full set of URIs for the
Getty Vocabularies is available at”
https://www.getty.edu/research /tools/vo
cabularies/lod /aat_semantic_representati

on.pdf
h"ps://www.geh‘y.edu/reseurch/tools/vocqbulqries/lcd/
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PLEILADES
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PLEIADES
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PLEIADES

Id: capital

Back

ary

crosses

Id: zrosses

Same as: hilp./idbpedia orglontology/crosses

https://pleiades.stoa.org/vocabularies/relationship-types
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PLELADES

- - i " . e Places Cradit=

Participate

Same as: hup:fivoosb getty.adwontology#tgni201_capital_of

for ridges, the object of the connection is the river being spanned

alog

for example, The capital of Maxima Caesariensis from 255 to 800 CE wss London
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PLEIADES =

Places

<r] Categories

Credits Participate Blog Docummentation Downlosds

Vocabularies
Craan "

T ——
e

https:/ /pleiades.stoa.org/vocabularies
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https://pleiades.stoa.org /places/922695

113
URI: https://pleiades.stoa.org/places/922695
fliCkl’ Explore Prints Get Pro
Explore Trending Events
Tags » pleiades:findspot=922695
All Photos Tagged pleiades:findspot=922695
https:/ /flickr.com/photos/tags/pleiades:findspot
=922695
114
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Pt 17 A 2831 | hcoeparat 3 pges 3

LETTER WILEY

Heritage connector: A machine learning framework for
building linked open data from museum collections

Kalyan Dutia © | John Stack

Setence Msean i, UK

. o

Correspandence As with slioest all data, museum  collecion catalogues are  nrgely
Kalpan Dt and Jobe Stick,Seiemae unstrachired, urialbic in consiiency and overaticmingly composad of it

M ir fon
Sl Salyar Stlagrorn e, ok | | PORORE The Barm of these catakigues means ihat the peseniial for new farms
i af resesch, secess and scholarty enquéry that range across muliiple collections
g it and refed datsets remaine dormant. Tn the project Heritoge Conmecor:
A and Flumarsties Research ¢osmeil Transgforming ted imio dore fo et mecaing and moke conmections. we ane

applying & bartery of digitsl technigues 1o conmect smilar, ientkal and
reluted objects within snid scross cotlections and other pubilicutions. 1n this
article, we describe a frsmewark 1o cresie o Linked Open Data knowledge
graph from digital museum catalogues. perform record limkage o Wikidata.
anid ndd new entities (o this graph from bexiusl catulogoe recond descriptions
{information roteloval) We focus on the we of machine loaming b0 creale
these ks at scale with & small amount of labelled data, and modeds which
e small epough 10 rum infierence on datasels the siae of Buseem ollections
an a mid-range aptop ar a smalt cloud virtul machine. Our method for recond
limkage agsinst Wikidats achicves 859 | peocision with the Sciesice Museum
Giroatp (SMIG) colbection, ancl var method for information retrieval is shown 1o
improve NER performance compated with pretrained moduls on the SMG col-
lectian with o lbelied training data. We publish open-source software pro-
viding toeks s perfnem these tosks

Kaylan Dutia and John Stack, 2021, "Heritage Connector: A machine learning framework for building linked
open data from museum collections," Applied Al Letters, 3 May 2021, https://doi.org/10.1002/ail2.23
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DEFINING ACCESS TO LINKED DATA RESOURCES

U Access to the Linked (Open) Data could be by navigating the graph
[Providing the RDF data for download (“data dump”)

No Query ability, dependent upon user ability and experience, but facilitates reuse

[JAccess via a SPARQL Endpoint

CLow reliability, slow, complex for uninitiated, but rich for expert
LIWe will discuss SPARQL and experiment with that
[JAccess via an “Insulated SPARQL” handle

For instance: “Puelia is a PHP implementation of the Linked Data API specification.”

116
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Project Information

https:/ /code.google.com/archive /p/puelia-php/

117

SPARQL QUERY LANGUAGE FOR SEMANTIC WEB

SPARQL (SPARQL Protocol and RDF Query Language)
LIQuery Language

LISPARQL queries contain triple patterns.

LEnable Quickly Navigating Linked Data

U simply--"translates" interlinked graph data into tabular data
represented as rows and columns

U Engage with both structured and semi-structure data
[ ‘Perform complex joins of disparate databases™

[ Supports exploration of ‘unknown relationships™

*See SPARQL By Example: Tutorial, Lee Feigenbaum, 2009,
https://www.w3.org/2009 /Talks/0615-gbe/

118
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SpurlEndpaints
i =
https://www.w3.org/wiki/SparqlEndpoints
119
Wil
VirtnosollniversalServer

Adddticnal [furseatice: Lisks

https://www.w3.org/wiki/VirtuosoUniversalServer

120
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SELECT 2Archaeologist_Name

WHERE {

2 Archaeologist_Name 2b
<http://dbpedia.org/class/yago/WikicatltalianArchaeologists>.

LFATA Lt b e wama pram

121

FROM ACTIVITY TO IMPACT

Table 1. Example of output-activity-outcome-impact for Liander.

Activity Oulput Outcome Impact

Open small-scale s Contribution to
Energy apps based
. energy

conservation

Releasing data as

Liander consumption

on open data
dataset t

open data

Types of Effects

* External (e.g., users, intensity, planning and policy, increase in
page views, data re-use)

* Internal (e.g., transaction costs, data quality, usage)

* Relational (e.g., bi-directional communication, brand image)

After Frederika Welle Donker, Bastiaan van Loenen, and Arnold K Bregt, 2016, "Open Data and Beyond," Infernational Journal of Geo-Information., 5(4),
48-; doi10.3390//iigi5040048 p 6

122
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Summary of Best Practices

The following best practices are discussed in this document and listed here for convenience.

STEP #1 PREPARE STAKEHOLDERS
Prepare stakeholders by explaining the process of creating and maintaining Linked Ogen Data

STEP #2 SELECT A DATASET
Select a dataset that provides benefit to others for reuse.

STEP #3 MODEL THE DATA:

Modeling Linked Data invalves data objects and how they are related in an application-independent way.

STEP #4 SPECIFY AN APPROPRIATE LICENSE:

published data.

Specify an appropriate open data license. Data reuse is more likely to occur when there is a clear statement about the origin, ownership and terms refated to the use of the

STEP #5 GOOD URIs FOR LINKED DATA:
The core of Linked Data is a well-considered URI naming strategy and plan, based on HTTP URIs G

data change over time and persistence strategy are the building blocks for useful Linked Data.

for naming objects, multilingual support,

STEP #6 USE STANDARD VOCABULARIES:

Describe objects with previously defined vocabularies whenever possible. Extend standard where
follow best practices whenever possible.

, and create

{only when required) that

STEP #7 CONVERT DATA-
Comvert data to a Linked Data representation. This is typically done by script or ather automated processes

STEP #8 PROVIDE MACHINE ACCESS TO DATA
Provide various ways for search engines and other automated processes to access data using standard Web mechanisms

STEP #9 ANNOUNCE NEW DATA SETS.
Remember ta anneurceTiEw data sets an an authoritative domain. Importantly, remember that as a Linked Open Data publisher, an TFpllci ntract is in sffect.

STEP #10 RECOGNIZE THE SOCIAL CONTRACT.
Recognize your in

S| overtime.

data ance it is published. Ensure that the dataset(s) remain available where your organization says it will be and is maintained

https://Www.w3-org/ TR Ad-bp/

Using the Semantic Web in Digital
Humanities: Shift from Data Publishing to
Data-analysis and Serendipitous Knowledge
+  Discovery

Ricmm Myviseen
e M ML Findend e

N (ievags 5 s il
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e P s, b i ey i, 5. 54, iyt e, vy o, S Bt 754
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Eero Hyvonen, 2019, "Using the Semantic Web in Digital Humanities: Shift from Data Publishi

igital-h ities-shift-d. blishing-d lysis-and
digit t t y

ysis and Ser

Knowledge Discovery," Semantic Web Jounral, (Tracking #2310-3523), http://semantic-web-journal.net/content /using-semantic-web-
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SPARCH Query Editar

et (D et e U AR

Jedaidt [t et Narme (G

milliseconds

Results Format Turtle
Execute Query [ICECY
30000

Execution timeout
Options Strict checking of void variables
Strict checking of variable names used in multiple clauses but not logically connected to each other
() Suppress errors on wrong geometries and errors on geometrical operators (failed operations will return NULL)
() Log debug info at the end of output (has no effect on some queries and output formats)
O Generate SPARQL compilation report (instead of executing the query)

Copyright © 2021
Virtuoso version 08.03.3321 on Linux (x86_64-generic-linuc-glibe2s) Single Server Edition (61 GB total memory)

https://dbpedia.org/sparql/

125

http://hdlab.stanford.edu/palladio/about/
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j P’.

Falladio Visuafize complex histogical datn with eaze

How tolaad data from a SPARCL endpaim:

http://hdlab.stanford.edu/palladio/tutorials /load SPARQL/

<O Seamus Rass, F at UofT, Lecture Notes: OD, LOD & Semanic Web (4 Jun 21) 17
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The Conceptual Reference Model Revealed

ity PR g A Bosh Museum ease study
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ResearchSpace: Map British Museum Data to CIDOC CRM
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https:/ /hdlab.stanford.edu/palladio /tutorials /loadSPARQL/

https:/ /collection.britishmuseum.org /sparql

502 Bad Gateway

nginx 103 {Ubams)

129

The Orlando Women's Writing Linked Open Data Set .. * k&

https:/ /lod-cloud.net/dataset /orlando-womens-writing-linked-open-data-set

130
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http://dati.cdec.it/indiceEN.html
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Figre . Senemashor o the lessrEace. mrvemesis f Jous haring ¢ craft accopusion sl marvived m e
Sk

Rachele Sprugnoli, Moretti Giovanni,and Tonelli Sara, 2019, LOD Navigator: Tracing Movements of
Italian Shoah Victims. Umanistica Digitale, 3(4). https:/ /doi.org/10.6092/issn.2532-8816 /9050

132
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http://dati.cdec.it/lodlive /2http:/ /dati.cdec.it/lod /shoah/person /3423

133

http://dati.cdec.it/lodlive /2http:/ /dati.cdec.it/lod /shoah/person /3423
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http://dati.cdec.it/lod /shoah/person/3423 /himl

@eamu& Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 135
135
Salmoni, Renato
— "
http://dati.cdec.it/lod /shoah/person /7645 /html
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http://dati.cdec.it/lodlive /2http:/ /dati.cdec.it/lod /shoah/person /7645
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Mauro Dragoni, Sara Tonelli, and Giovanni Moretti. 2017. A Knowledge Management Architecture for Digital
Cultural Heritage. Journal on Computing and Cultural Heritage 10, 3, Article 15 (August 2017), 18 pages.
DOl:https://doi.org/10.1145/3012289
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Linked Open Data

CONCLUSION
‘We have examined some research projects which take advantage of possibilities afforded by SW/LD technology. Our goal was
to pinpoint aspects of the research methodology which are impacted by the technology. Our examination of these cases has

revealed three main points of impact, The first is the epistemological foundations of the research: the focus is on individual
entities in the research area, leading to what we have called the “astomization” of research. This in wrn favours analytical skills
in the researcher rather than his or her ability to synthesize and abstract away from specific phenomena. In addition, all research
phenomena are reified — raised to a concrete status in their rep by URIs, less of their original characteristics.
Secondly, and unsurprisingly, it is the data analysis phase which is affected the most; it relies more heavily on technical skills
during data discovery and processing. It obscures the distinction between data and metadata, thus requiring even more analytical
skills from the r her to diligently di iate between the two as necessary. Thirdly, we have shown how the model-
building aspect of research is affected by SW/LD-driven approaches, in the sense that existing models of knowledge (i.e.
existing documents) require a transcoding into this new format in order to facilitate further research.

The scale of the efforts to produce LD datasets is such that it cannot be ignored, and research in SSH must take it info account,
as so much useful data are now available, Transformations to the conduct of research is inevitable. But it is important to
understand how this shift may affect research methodology. What is needed then is new solutions for new challenges.

O *Lyne Da Sylva, 2018. "Towards linked data: Some consequences for
researchers in the social sciences and humanities". Proceedings of the Association
for Information Science and Technology, 55(1), 94—103.
https://doi.org/10.1002/pra2.2018.14505501011, page 102
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Linked Open Data

FINAL
THOUGHTS
LINKED
(OPEN)
DATA

Concept of “Open”

Transparency

Reproducibility

Interconnectedness of scholarship or business need
Knowledge discovery

Quality, Data, Links, Ontologies/Vocabularies

Assessment and Validation
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