
Towards a Linked Infrastructure 
for Networked Cultural Scholarship 

Susan Brown and Kim Martin 
University of Guelph

CSDH 2020

License: CC-BY-NC



Roadmap

➢ Why a linked infrastructure?
➢ The Semantic Web and Linked Open 

Data
➢ Towards a linked data infrastructure



Why a linked infrastructure?



(Digital) humanities data

➢ rich,  researched, meticulous
➢ reliable sources of knowledge
➢ with high potential for reuse

and

➢ hard to find
➢ with heterogeneous formats
➢ “siloed” for both good & bad reasons

Therefore: 

hard to share data or work at scale

“What kinds of 
humanistic 
phenomena appear 
only at scale?”

Alan Liu 
“The State of the Digital 

Humanities: A Report 
and Critique” (2012)



Scaling up links: 
networks and graphs

To overcome silos, we can link 
them.

Put together lots of links and you 
have a network (or a Web) . . . or a 
graph.

What’s the difference? 

Partly just nomenclature, but let’s 
explore some specifics.

This structure is very simple, 
consisting of a number of dots 
that are called vertices in graph 
terminology and called nodes in 
network terminology. . . . a 
graph is made up of vertices 
connected by edges, while a 
network is made up of nodes 
connected by links.

Jesse Johnson 
“Graphs and networks” (2013)

https://shapeofdata.wordpress.com/2013/08/13/graphs-and-networks/


A network: the Web



the Web
➢ Uses http:// protocol:

○ We request HTML 
documents from web 
servers 

○ Our web browsers 
(Firefox, Chrome, 
Explorer, Safari) then 
format HTML files so 
we can read them

➢ 5.7 billion pages (as of 
May 6, 2020)

https://www.kevcom.com/words/guide/guide.10.html


the Web
➢ HTML (Hypertext Markup Language) documents

○ Format for structure not content
○ No “meaning”

➢ Hyperlinks
○ Addresses of files on machines
○ No “meaning” built into the links

➢ humans can read the contents of Web documents
➢ machines cannot (except through extra programs/steps)
➢ links between scholarly resources usually created 

manually or by error-prone algorithms (cf. ResearchGate author 

misattributions) 



Emphasizing relationships: graphs



Facebook Social 
Graph

“the largest social network ever 
analyzed” 

Johan Ugander et al 
"The anatomy of the facebook social graph" (2011)

Not just links between people but 
between people and photos, Spotify 
choices, events, videos, websites. 



Google Knowledge 
Graph

Produces structured, organized 
information to complement and 
contextualize the results of the 
string-based search algorithm

➢ Blackbox knowledge graph
➢ No provenance information
➢ Uses (and appropriates 

user-created) linked data

“The Freebase knowledge base 
was a major Semantic Web and 
linked data technology that was 
acquired by Google in 2010 to 
support the Google Knowledge 
Graph, the backend for Google 
search results that include 
structured answers to queries 
instead of a series of links to 
external resources.”

Niel Chah 
"OK Google, What Is Your Ontology? Or: 

Exploring Freebase Classification to Understand 
Google's Knowledge Graph" (2018)



Humanities data
➢ typically unlinked

Linked data reflecting humanities domains includes Linked Jazz (Christine 
Patuelli). Institutions in the Galleries, Libraries, Archives and Museums sector 
are embracing LOD, e.g. Europeana, and Linked Art. And there are 
explorations of alternative forms and methods of creating LOD, such as HuNI 
(Deb Verhoeven). However, linked data has had little impact on how 
humanities scholars, including many in the digital humanities, pursue their 
research or manage the resources they gather or create for it.

Web-scale linked data
➢ proprietary
➢ blackboxed
➢ inadequate for humanities scholarship 

The humanities need Linked Open Data

https://linkedjazz.org/
https://pro.europeana.eu/page/linked-open-data
https://linked.art/
https://huni.net.au/#/search


The Semantic Web & Linked Open Data



What is the Semantic Web?

● vision of the Web (Tim Berners-Lee et al) 
○ web links have meaning (semantic content)
○ machines can process links / relationships

Web becomes both

human-readable

&

machine readable



Linked Open Data
➢ extension of Web standards for data format and exchange
➢ from “strings” to “things”: 

making web (links) meaningful (“semantic”)
➢ promotes 

➢ sharing
➢ interoperability
➢ re-use
➢ discoverability
➢ inferencing
➢ Serendipity



Linked Open Data (LOD):

“Semantic web done right” 

  5-star Linked Open Data

Tim Berners-Lee
“Linked Open Data” (2008)

                (Berners-Lee
“Linked Data - Design Issues” (2006)

https://www.w3.org/2008/Talks/0617-lod-tbl/#(3)
https://www.w3.org/DesignIssues/LinkedData.html


Humanities LOD needs infrastructure

➢ ‘Heavy’ technology stack
➢ requires platforms for storing, 

searching, retrieving LOD, 
plus:

○ automated linked data 
generation

○ entity identification
○ entity disambiguation
○ vetting of automated 

results
○ relationship extraction
○ ontologies for humanities
○ domain-specific linked 

open vocabularies 
○ discovery and exploration 

tools
○ enhancement and 

augmentation tools
○ people with expertise

. . . it is politically and ethically crucial to 
recognize the vital role of infrastructure 
in the ‘built moral environment.’ 
Seemingly technical issues like how to 
name things and how to store data in 
fact constitute much of human 
interaction and much of what we come 
to know as natural.

Geoffrey Bowker and Susan Leigh Star
Sorting Things Out (1999)



LINCS: 
towards a linked data infrastructure



What is the Linked Infrastructure 
for Networked Cultural Scholarship?

➢ CFI Cyberinfrastructure project
➢ 3 years (2020-2023)
➢ 50+ researchers and collaborators 

in the humanities, library and 
information science, computer 
science

➢ 14 university and other partners



LINCS will convert, enhance, 
mobilize, link, and make accessible 
existing datasets, and thereby 
enable research on the vast and 
heterogeneous body of data 
relevant to human culture, history, 
and knowledge, both in Canada and 
throughout the world. 



LINCS research themes with domains represented by LINCS datasets and activities
 Making Connections (led by Janelle Jenstad)  |  Navigating Scale (led by Stacy Allison-Cassin)  |  Building Knowledge (led by Jon Bath)



LINCS data will be linked 
to the global graph

LINCS will connect and 
connect to large sets  of  
digitized Cdn content

Researcher datasets and 
needs are at the heart of LINCS

LOD will be extracted 
from large digitized datasets

Image credit: Jon Bath



LINCS in a nutshell
 

Image credit: Jon Bath



metadata 
(titles, authors, dates of publication)

or

data 

(full text of articles)

Formats:

➢ Table, database export
➢ Free text
➢ XML (Extensible Markup 

Language) - already has 
semantic structure

Source needs a stable URL



Conversion:

➢ identifying entities 
(people, places, 
organizations, titles)

➢ identifying relationships

Accuracy:

➢ machine results are 
imperfect

➢ human (researcher) 
refinement required
○ opens up dialogue
○ resource-intensive



“Triple store”

➢ LODatabase
➢ data aggregated but 

stored as separate 
collections (“graphs”)

➢ connected to other 
related LODsets 
(e.g. HumaNum)

➢ interoperable (shared 
ontologies / 
vocabularies)



User interface:

➢ search, browse
➢ contexts widget 

(cf. Google knowledge graph)
➢ send results to other tools 

(HuViz; Voyant/Spyral Notebooks) 

or download

Conversion tools

➢ User-friendly on-ramps
➢ Documented methods, tools, 

Jupyter notebooks for 
intermediate users

➢ Open and documented code 
repositories for advanced 
users/developers

http://huviz.cwrc.ca/
https://voyant-tools.org/spyral/alta-start


Challenges



General challenges
“Even people with deep convictions about Linked Data 
confess that the systemic obstacles are daunting. We 
will require a great deal of cooperation and 
collaboration across institutional and national 
boundaries if Linked Data is ever to really achieve its 
potential.”

Lisa Goddard and Gillian Byrne, “Linked Data Tools: Semantic Web for 

the Masses” (2010)

A LINCS cornerstone must be recognition that 
engaging with LOD is all the harder for individuals and 
organizations representing marginalized 
communities—including Indigenous, Black and other 
POC, LGBTQ+, and women scholars—whose energies 
are necessarily absorbed and spread thin by other 
priorities, and who have a justified suspicion of big and 
algorithmic data. 
(Noble 2018; Chun 2016; O’Neil 2018: D’Ignazio and Klein 2020)

https://firstmonday.org/ojs/index.php/fm/article/view/3120/2633
https://firstmonday.org/ojs/index.php/fm/article/view/3120/2633
https://nyupress.org/9781479837243/algorithms-of-oppression/
https://mitpress.mit.edu/books/updating-remain-same
https://www.penguinrandomhouse.com/books/241363/weapons-of-math-destruction-by-cathy-oneil/9780553418835
https://mitpress.mit.edu/books/data-feminism


Challenges for humanities LOD infrastructure

➢ translating humanities knowledge into LOD
○ structuring disparate resources from many domains

➢ nuanced LOD representations 
○ ontologies and contexts

➢ accessibility 
○ LOD literacy
○ tools for Linked Open 

Usable Data (Sanderson, 2018)

➢ sustainability

https://www.slideshare.net/azaroth42/europeanatech-keynote-shout-it-out-loud


LOD for 
difference and diversity

● differences of provenance, 
representations of diverse 
cultural producers

● distinctions of particularity, 
specificity, and locality of 
meaning

● deviations from the norm: the 
marginalization and 
anomalousness associated with 
categories such as race, gender, 
sexuality, or nation 

● key to understanding literature, 
culture, and ideas of the past 
and the present

Image credit: John Simpson



“. . . it is precisely the ability to 
treat infrastructure not as a 
foundation, a given, but instead as 
a tactical medium that opens the 
possibility of critical 
infrastructure studies as a mode 
of cultural studies.”

Liu, Alan. "Drafts for Against the Cultural Singularity" (2016)

https://hcommons.org/deposits/item/mla:699/


➢ Visit the LINCS website, and subscribe to the 

LINCS newsletter: https://lincsproject.ca/

➢ Follow us on Twitter @lincsproject

➢ Get involved! We welcome new collaborators 

and organizational partners.           

        lincsproject@gmail.com

Thanks to CFI and 
provincial funders

Thanks to our partners 
and collaborators

Thanks for your attention!

Susan Brown Kim Martin
@susanirenebrown @antimony27
Project Lead Research Board Chair

https://lincsproject.ca/
mailto:lincsproject@gmail.com
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