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Professor, Faculty of  Information, University of  Toronto
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the Semantic Web, and Knowledge Sharing and 

Discovery
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Some of the slides in this presentation contain copyright 
material which has been copied and made available to 
you under section 30.01 of Canada’s Copyright Act. 
Wherever possible the sources of this material has been 
flagged on the individual slides themselves either as 
links listed at the bottom of the slide or because the 
source of the screenshots is clearly identifiable

Recording the slides of this lecture would infringe 
copyright.
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OVERVIEW OF THE 
CLASSINTRODUCTION

Welcome and Introduction

Who am I

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

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

OVERVIEW OF THE 
CLASSWHO AM I

Seamus Ross

Professor Faculty of Information 
University of Toronto

Fields of Engagement:
Information

Digital Curation/Preservation

Digital Archaeology

Cultural Heritage

Knowledge Representation and Reasoning
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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

https://euclid-project.eu/
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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/id783647393

 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 AI Letters, 3 May 2021, https://doi.org/10.1002/ail2.23
https://doi.org/10.1002/ail2.23

 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, S19-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. DOI:https://doi.org/10.1145/3012289
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WHAT WE 
WILL COVER

Open Data Concept and Origins

Open Data

Linked Data

Linked (Open) Data

RDF

SPARQL

Semantic Web

Meaning Making and Knowledge Discovery

Open Science

Digital Humanities
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From: Lora Aroyo, Franciska de Jong, Eero Hyvönen, Sara Tonelli, 2020, "Web Semantics for Digital 
Humanities," Journal of Web Semantics, Volumes 61–62, Figure 1.
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LINKED 
(OPEN) 

DATA

Concept of “Open”

Transparency

Reproducibility

Interconnectedness of scholarship or business need

Semantic Potential and Value

Knowledge discovery

Quality, Data, Links, Ontologies/Vocabularies

Assessment and Validation
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STARTING
WITH
WHY

Open Data Concept and Origins

Open Data

Linked Data

Linked (Open) Data

RDF

SPARQL

Semantic Web

Meaning Making and Knowledge Discovery

Open Science
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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, Italy, February 9-10, 2012, Revised 
Selected Papers. Springer Berlin Heidelberg, 2013. P 253 -
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FAIR DATA 
PRINCIPLES

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.

11

12



Linked Open Data 4 June 2021

Seamus Ross, Fac of Info at UofToronto 7
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CARE DATA 
PRINCIPLES

CARE: Collective Benefit, Authority to 
Control, Responsibility, Ethics

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
gers%20FINAL_Oct_17_2019.pdf
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COMMENTARY

Linked

Open

Data

15
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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.”
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LET’S START
BRIEFLY

WITH
OPEN DATA

17
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OPENNESS WHAT IS IT?

Sources: https://okfn.org/opendata/ & http://opendefinition.org/
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OPEN KNOWLEDGE FOUNDATION ARGUES

• Availability and 
Access

• Reuse and 
Redistribution

• Universal Participation

“Open Data 
becomes 

Open 
Knowledge 
when it is 

useful, 
usable, and 

used.”

19
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OPEN DATA OF ALL FLAVOUR – VANILLA AND LINKED CAN CREATE

Economic Value

Social Good

Cultural Power

Research Possibilities
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Sources: http://opendatahandbook.org/
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15 PRINCIPLES OF UNDERLYING OPEN GOV’T DATA ARISING 
FROM SEBASTOPOL 2007 AND SUBSEQUENT MTG

Complete
Primary
Timely
Accessible
Machine Processible
Non-discriminatory 
(e.g., anonymous 
access)
Non-proprietary
 License Free

https://opengovdata.org/

•Online & Free
•Permanent
•Trusted
•A presumption of openness
•Documented
•Safe to open
•Designed with public input

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 24

• Sources: https://okfn.org/opendata/
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JANSSEN, ET. AL, 2012 – A REFLECTIVE PRESPECTIVE
WORTH BRING TO LINKED (OPEN) DATA

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,

O
p
e
n 

D
a
ta

 M
yt

hs Publicizing data creates benefits

All content/data should be released

Publishing Data is sufficient

All Citizens can use Open Data

Open Data make for Open Gov’t
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CONTRASTING VIEWS FROM 1990 AND EARLY 2000’S

From Peter Weiss, 2002, Borders in Cyberspace: Conflicting Public Sector Information Policies and 
their Economic Impacts (Summary Report), http://www.nws.noaa.gov/sp/Borders_report.pdf p.3
(currently a dead link)

https://www.nap.edu/r
ead/11030/chapter/1
8

See his presentation at LISBON ERPANET SEMINAR 2003, 
https://www.erpanet.org/events/2003/lisbon/presentatio
ns/Weiss%20presentation.pdf

25

26



Linked Open Data 4 June 2021

Seamus Ross, Fac of Info at UofToronto 14

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 27

Fro
m

 "3
. A

m
erica

ns sa
y op

e
n a

ccess to
 d

a
ta

 a
nd

 
ind

ep
e
nd

ent re
view

 insp
ire

 m
ore trust in re

se
a

rch find
ing

s," 
of the

 Pew
 Re

se
a

rch C
ente

r, A
ug

ust 2
0
1

9
, “Trust a

nd
 M

istrust 
in A

m
erica

ns’ V
iew

s o
f S

cientific Ex
p

erts” (C
a

ry Funk, M
e
g
 

H
effe

ron, Bria
n K

e
nne

d
y, a

nd
 C

o
urtney

 Johnso
n, 

http
s://

w
w

w
.p

ew
re

se
a

rch.org
/science

/2
0

1
9

/0
8
/0

2
/a

m
eric

a
ns-sa

y
-op

e
n-a

ccess-to
-d

a
ta

-a
nd

-ind
e
p

end
ent-re

view
-

insp
ire

-m
ore

-trust-in-re
se

a
rch-find

ing
s/

 (see
 p

a
g
e
s 2

4
-2

7
).

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 28

REPRESENTATION

How is Open Data 
Represented
Hierarchically

Relationally

As a Graph

27
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http://www.providenceri.gov/police/crime-statistics/
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http://www.providenceri.gov/wp-content/uploads/2019/02/20190224.pdf
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https://www.propublica.org/

31
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https://www.propublica.org/article/we-found-over-700-doctors-who-were-paid-
more-than-a-million-dollars-by-drug-and-medical-device-companies
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BREXIT AND OPEN DATA AT THE 
BOUNDARY OF LINKED OPEN DATA

33
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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

https://data.europa.eu/data/datas
ets?locale=en
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OPEN DATA, 
BUT 

NO SEMANTICS, 
NO INHERENT INTEROPERABILITY, 
NO MACHINE UNDERSTANDABILITY

Link (Open) Data perceived solution.

39
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AN 
OBSERVATION 

FROM THE 
CREATOR OF 

THE WEB

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/DesignIssues/Axioms.html

* 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. 

**
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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
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LINKED 
(?OPEN) 

DATA

Data Instantiated in a way that makes it interoperable 

Machine 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

Remember Not all Linked Data are Open Data 

 Not all Open Data are Linked Data

--REFLECT BACK to the Sebastopol Principles of Open Data

*"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 SPARQL 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/ld-bp/

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 44

https://www.europeana.eu/en

https://data.europa.eu/data/datas
ets?locale=en

Nicola Aloia, Cesare Concordia, and Carlo Meghini, 2013, "The 
Europeana Linked Open Data Pilot Server" in 
Agosti, Maristella, Floriana Esposito, Stefano Ferilli, and Nicola Ferro. 
Digital Libraries and Archives: 8th Italian Research Conference, IRCDL 
2012, Bari, Italy, February 9-10, 2012, Revised Selected Papers. 
Springer Berlin Heidelberg, 2013. P 253 -

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 Italian 
Research Conference, IRCDL 2012, Bari, Italy, February 9-
10, 2012, Revised Selected Papers. Springer Berlin 
Heidelberg, 2013. P 228-240
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LINKED 
OPEN 
DATA

Linked Data

Data

<subject> <predicate> <object>

using W3C standards (e.g. RDF)

Open

Freely accessible using the Sebastopol Principles.

Linked

Links between “elements” from different data sets

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 46

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

45
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http
s:/

/
lod

-cloud
.net/#

a
b
o
ut
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https://lod-cloud.net/#about

47
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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, 
S19-S30, DOI: 10.1080/00934690.2018.1516110 explain in a discussion of the Çatalhöyük Research 
Project and its (living) archive. Quotes from pages S22 and S23. 
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From Virtuoso Homepage: 
https://virtuoso.openlinksw.com/

49
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Museum Linked Open Data Ontologies, Datasets, Projects DIPP 2018, Burgas, 28 Sep 2018 Vladimir 
Alexiev, https://www.slideshare.net/valexiev1/museum-linked-open-data-ontologies-datasets-projects
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Museum Linked Open Data Ontologies, Datasets, Projects DIPP 2018, Burgas, 28 Sep 2018 Vladimir 
Alexiev, https://www.slideshare.net/valexiev1/museum-linked-open-data-ontologies-datasets-projects
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Museum Linked Open Data Ontologies, Datasets, Projects DIPP 2018, Burgas, 28 Sep 2018 Vladimir 
Alexiev, https://www.slideshare.net/valexiev1/museum-linked-open-data-ontologies-datasets-projects
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https://www.w3.org/TR/ld-bp/

53
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https://www.w3.org/TR/ld-bp/
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ALL DATA ARE 
NOT WORTH 

MAKING 
OPEN OR 
LINKING

Data released but not usable

 For example, 

 Without adequate metadata

 Inadequate paradata

 In complex formats

 Without data dictionary support

 Occasionally it is released in print, or in 
pdf format

 The business or research case for 
making these data open or linking them 
is limited at best.

55
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SO WHAT 
ABOUT DATA 

QUALITY AND 
OPEN DATA

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 58

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. 

57
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QUALITY DIMENSIONS

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.

DESIGN AND PRODUCTION

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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WAND AND WANG 
ARGUED

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.

From: Yair Wand and Richard 
Y. Wang, 1996, “Anchoring 
data quality dimensions in 
ontological foundations,” 

Communications of the ACM, 
39(11), pp., 93-94.
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DATA 
CONSUMERS 

AND QUALITY

“Data consumers have a much broader 
data quality conceptualization than IS 
Professionals”

“Fitness for Use”

Data Quality = “data that are fit for use 
by data consumers”

Examined approaches: “intuitive,” 
“theoretical” and “empirical”

Focus on constructing “a comprehensive 
framework of data quality from data 
consumers’ perspectives”

Adopted a multi-stage research survey 
approach

From: Richard Y. Wang and Diane 
M Strong, 1996. “Beyond 

accuracy: What data quality 
means to data consumers,” Journal  

of  Management Information 
Systems, 12(4), pp., 5–33:
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APPROACHES TO EVALUATING DATA QUALITY

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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BUT WHAT IS THE 
BORDER OF THE 

QUESTION OF 
QUALITY FOR 

OPEN AND LINKED 
DATA—THE 

QUESTION OF 
PROVENANCE AS 
SEEN THROUGH: 

PARADATA & 
METADATA

Provenance of Open Data a poorly explored 
topic

Provenance of Linked Data an equally 
inadequately explored topic

Quality Parameters do not address issues of 
Paradata or Metadata.

Metadata should contain Paradata.

Paradata provides evidence as to the 
“processes” related to data 
collection/construction

And in the case of linked data evidence as to 
the processes by which it was linked

Paradata could reflect human, machine or a 
combination of both processes.
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https://www.dbpedia.org/about/

LICENCING OPEN DATA

https://dvcs.w3.org/hg/gld/raw-file/default/glossary/index.html#linked-open-data
Accessed 17 May 2021.
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https://archaeologydataservice.ac.uk/

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

Explore the data set to establish
 The kind of data, 
 Its nature,
 Its quality, 
 Its architecture, 
 What aspects of data to model such as 

concepts and relationships,
 Rights Issues.
Not a complex example….

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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WORLD BANK 
DATA 
LICENSING 
MATTERS

Creative Commons Zero is a good 
model (CC0): 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

LICENCING OPEN DATALICENCING OPEN DATA

Image from https://en.wikipedia.org/wiki/Creative_Commons_license
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https://britishart.yale.edu/open-data-and-data-services-terms-use
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https://www.w3.org/TR/rdfa-primer/

RDFa (Resource Description Framework in Attributes)  
--a mechanism “…to markup existing human-readable 
Web page content to express machine-readable data”
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Web Ontology Language (OWL), https://www.w3.org/2007/OWL/wiki/RDF-Based_Semantics
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https://www.w3.org/TR/turtle/

Terse RDF Triple Language
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PRIVACY: LINKED 
(?OPEN) DATA

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

De-identification of data is a way to 
protect privacy

Re-identification is a process to use data 
to reconstruct individuals in de-identified 
data

Application of de-identification 
techniques and processes

Re-identification risk management 
procedures using a framework  

Do it and then test that it has been done 
right

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 76

LINKED OPEN DATA 
AND DE-

IDENTIFICATION

‘…techniques … intended 
to remove identifying 
information from a dataset 
while retaining some utility 
in the remaining data”

Simson L. Garfinkel, 2015, De-Identification of Personal Information, NISTIR 8053, p. 6, 
http://nvlpubs.nist.gov/nistpubs/ir/2015/NIST.IR.8053.pdf
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DATA CONTAIN DIFFERENT CLASSES OF IDENTIFIERS --

Direct identifiers
 Names, SIN, email, home address, hospital id number, 

Quasi-identifiers (indirect identifiers)
 Date of birth, postcode, gender

Biometric
 Physiological (e.g., face, iris, ear, fingerprint)

 Behaviourial (e.g., voice, gait, gesture, lip-motion)

Soft biometric
 Height, weight, eye colour, silhouette, age, gender race, moles, tattoes, birthmarks, scars

Contextual identifiers
 Text, Speech, dress, hairstyle, socio-political or environmental 
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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 AI Letters, 3 May 2021, https://doi.org/10.1002/ail2.23
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RESOURCE DESCRIPTION FRAMEWORK (HEREAFTER RDF)

RDF a mechanism to make "statements"

These RDF Statements consist of 
subject predicate/property/relation object

Perhaps it is easiest to visualize this as nodes and links

“Jean-Claude Gardin is a French Archaeologist”

Jean-Claude 
Gardin

French
Archaeologist

is a 

Subject Predicate/property/relation Object

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 80

RESOURCE DESCRIPTION FRAMEWORK (HEREAFTER RDF)

RDF Representations are Adaptable, Extensible, and Architecturally Fexible

Adding Nodes and Links Feasible

Predicates have embedded semantic meaning

Jean-Claude Gardin is a French Archaeologist

is different than
Jean-Claude Gardin founded the  Centre Mécanographique de Documentation Archéologique

Centre Mécanographique de Documentation Archéologique was part of French National Center 
for Scientific Research

Jean-Claude 
Gardin

Centre Mécanographique de 
Documentation Archéologique

founded

Centre Mécanographique de 
Documentation Archéologique

French National Center for 
Scientific Research (CNRS)

was part of

Jean-Claude GARDIN, « Les 
applications de la mécanographie
dans la documentation 
archéologique », Bulletin des 
bibliothèques de France (BBF), 1960, 
n° 1-3, p. 5-16 
(https://bbf.enssib.fr/consulter/bbf-
1960-01-0005-001)
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UNIFORM RESOURCE IDENTIFIERS (URIS) EXPRESS RDF STATEMENTS

Establishing Uniform Resource Identifiers (URI)

Sustainable and Resilient URIs

Consider anticipating change by implementing versioning
Addresses problem of change/evolution in Vocabularies

Reflects richer understanding of the world

Perhaps even define your URIs to reflect physicality, data, and virtuality

Distinction between real world entities and Web

Ensure URIs can be resolved
Our 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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https://semanticweb.cs.vu.nl/dss/browse/list_graphs
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@prefix    skos: <http://www.w3.org/2004/02/skos/core#> .
@prefix     wgs: <http://www.w3.org/2003/01/geo/wgs84_pos#> .
@prefix     owl: <http://www.w3.org/2002/07/owl#> .
@prefix     xsd: <http://www.w3.org/2001/XMLSchema#> .
@prefix    rdfs: <http://www.w3.org/2000/01/rdf-schema#> .
@prefix     rdf: <http://www.w3.org/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 _:bn1 ,

_: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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https://semanticweb.cs.vu.nl/dss/browse/list_graph?graph=http%3A//
www.w3.org/2002/07/owl
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UNIFORM RESOURCE IDENTIFIERS (URIS) EXPRESS RDF STATEMENTS

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

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

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

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

Essential to understand the data set or sets you release as L(O)D

Concepts represented in controlled vocabularies or ontologies

Attributes often encapsulate underlying concepts

Model relationships

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 88

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

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

# Named toplevel resources (1)

<http://www.w3.org/2003/g/data-
view#namespaceTransformation>

a rdf:Property ;
rdfs:domain owl:Ontology ;
rdfs:label "namespaceTransformation" ;
rdfs:range rdfs:Resource .
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http://viaf.org/viaf/46917324

Scheme Domain Name Path

Namespace

<rdf:Description
rdf:about="http://viaf.org/viaf/sourceID/PLWABN%7C9810535289705606#skos:Concept">
<foaf:focus rdf:resource="http://viaf.org/viaf/54147973"/>
<skos:altLabel>Gardin, J. C.</skos:altLabel>
<skos:prefLabel>Gardin, Jean-Claude, 1925-2013</skos:prefLabel>
<skos:prefLabel>Gardin, Jean-Claude</skos:prefLabel>
<skos:inScheme rdf:resource="http://viaf.org/authorityScheme/PLWABN"/>
<rdf:type rdf:resource="http://www.w3.org/2004/02/skos/core#Concept"/>
</rdf:Description>
<rdf:Description
rdf:about="http://viaf.org/viaf/sourceID/B2Q%7Cncf12074950#skos:Concept">
<foaf:focus rdf:resource="http://viaf.org/viaf/54147973"/>
<skos:altLabel>Gardin, J.-C. (Jean Claude)</skos:altLabel>
<skos:prefLabel>Gardin, Jean-Claude</skos:prefLabel>
<skos:inScheme rdf:resource="http://viaf.org/authorityScheme/B2Q"/>
<rdf:type rdf:resource="http://www.w3.org/2004/02/skos/core#Concept"/>
</rdf:Description>
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A URI for Jean-Claude Gardin, Archaeologist

https://dbpedia.org/page/Jean-Claude_Gardin
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https://yago-knowledge.org/getting-started

https://yago-knowledge.org/graph/yago:Jean-Claude_Gardin
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https://dbpedia.org/page/Terra_sigillata

https://commons.wikimedia.org/wiki/
File:Roemerhalle_Kreuznach_Sigillata.
jpg#/media/File:Roemerhalle_Kreuzn
ach_Sigillata.jpg
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BERNERS-
LEE’S 3 

PRINCIPLE IS 
BEING 

SATISFIED

URI’s are providing links to useful information in ways that 
machines (and in some cases humans) using RDF* (or 
SPARQL) can manipulate them.
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UNIFORM RESOURCE IDENTIFIERS (URIS) EXPRESS RDF STATEMENTS

Getting from your data to Linked (Open) Data

Choose appropriate ontologies/vocabularies
As the distinction is often unclear:

"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/ontology

Determine which data will create value through Linking and making accessible

There will be a need to “pull” the data from the resource (e.g., SQL Query)

Select 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 AI 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, 
S19-S30, DOI: 10.1080/00934690.2018.1516110. Figure 2 on page S25.
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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, 
S19-S30, DOI: 10.1080/00934690.2018.1516110 explain in a discussion of the Çatalhöyük Research 
Project and its (living) archive. Figure 3, S27.
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https://ontop-vkg.org/
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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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Web Ontology Language (OWL), https://www.w3.org/2007/OWL/wiki/RDF-Based_Semantics
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 *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 96
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Linked Open Vocabularies, https://lov.linkeddata.es/dataset/lov

https://lov.linkeddata.es/dataset/lov/vocabs/dcterms
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https://lov.linkeddata.es/dataset/lov/about 
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https://lov.linkeddata.es/dataset/lov/about 
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https://www.getty.edu/research/tools/vocabularies/lod/

“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
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https://pleiades.stoa.org/home
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https://lod-cloud.net/dataset/pleiades
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https://pleiades.stoa.org/news/blog/pleiades-datasets-2-3
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https://pleiades.stoa.org/vocabularies/relationship-types
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https://pleiades.stoa.org/vocabularies
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https://pleiades.stoa.org/places/922695
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URI: https://pleiades.stoa.org/places/922695

https://flickr.com/photos/tags/pleiades:findspot
=922695
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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 AI Letters, 3 May 2021, https://doi.org/10.1002/ail2.23
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DEFINING ACCESS TO LINKED DATA RESOURCES

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 

Access via a SPARQL Endpoint
Low reliability, slow, complex for uninitiated, but rich for expert

We will discuss SPARQL and experiment with that

Access via an “Insulated SPARQL” handle
For instance: “Puelia is a PHP implementation of the Linked Data API specification.”
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https://code.google.com/archive/p/puelia-php/
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SPARQL QUERY LANGUAGE FOR SEMANTIC WEB
SPARQL (SPARQL Protocol and RDF Query Language)

Query Language

SPARQL queries contain triple patterns.

Enable Quickly Navigating Linked Data

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

 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-qbe/
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https://www.w3.org/wiki/SparqlEndpoints
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https://www.w3.org/wiki/VirtuosoUniversalServer
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SELECT ?Archaeologist_Name
WHERE {
? Archaeologist_Name ?b 
<http://dbpedia.org/class/yago/WikicatItalianArchaeologists>.
}

FROM ACTIVITY TO IMPACT

After Frederika Welle Donker, Bastiaan van Loenen, and Arnold K Bregt, 2016, "Open Data and Beyond," International Journal of Geo-Information., 5(4), 
48-; doi:10.3390/ijgi5040048 p 6

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)
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https://www.w3.org/TR/ld-bp/
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Eero Hyvonen, 2019, "Using the Semantic Web in Digital Humanities: Shift from Data Publishing to Data-analysis and Serendipitous 
Knowledge Discovery," Semantic Web Jounral, (Tracking #2310-3523), http://semantic-web-journal.net/content/using-semantic-web-
digital-humanities-shift-data-publishing-data-analysis-and-serendipitous#
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https://dbpedia.org/sparql/
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http://hdlab.stanford.edu/palladio/about/
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http://hdlab.stanford.edu/palladio/tutorials/loadSPARQL/
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Museum Linked Open Data Ontologies, Datasets, Projects DIPP 2018, Burgas, 28 Sep 2018 Vladimir 
Alexiev, https://www.slideshare.net/valexiev1/museum-linked-open-data-ontologies-datasets-projects
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https://collection.britishmuseum.org/sparql

https://hdlab.stanford.edu/palladio/tutorials/loadSPARQL/
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https://lod-cloud.net/dataset/orlando-womens-writing-linked-open-data-set
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http://dati.cdec.it/indiceEN.html

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
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http://dati.cdec.it/lodlive/?http://dati.cdec.it/lod/shoah/person/3423
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http://dati.cdec.it/lod/shoah/person/3423/html
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http://dati.cdec.it/lod/shoah/person/7645/html
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http://dati.cdec.it/lodlive/?http://dati.cdec.it/lod/shoah/person/7645

© Seamus Ross, FI at UofT, Lecture Notes: OD, LOD & Semantic Web (4 Jun 21) 138

WHAT 
ARCHITECTURES 
DO WE NEED IN 

THE DIGITAL 
HUMANITIES

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. 
DOI:https://doi.org/10.1145/3012289
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 *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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https://library.bath.ac.uk/c.php?g=665432&p=4832004
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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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