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Digital	Humanities	and	
Critical	Edition:	
The	Text	Encoding	Initiative
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Bibliographic	search

Computer	assisted	collation

Computer-assisted	stemmatics

Digital	libraries	of	manuscripts	
and	rare	books

Identifying	texts	in	manuscripts

Identifying	sources	in	a	text

Structuring	the	edited	text

Analysing	the	edited	text



WHY?

16.12.16 3ReferentIn:		 Thema:																				

To share a	common modelling

To privilege sense	over sensibility aspect

To be free from proprietary formats



HOW?

16.12.16 4ReferentIn:		 Thema:																				

The	Text	Encoding	Initiative	(TEI)

Rules	for modelling (the Guidelines)
A	way to implement those rules (XML	schema)

A	community of users (the TEI	Consortium)



XML?

16.12.16 5ReferentIn:		 Thema:																				

eXtensible Markup	Language

Uses „tags“,	which may have „attributes“

TEI	XML	=	full-text	+	database



AN	EXAMPLE
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WE ARE FAMILY!

16.12.16 9ReferentIn:		 Thema:																				

Representing the Text: XML

Describes	the	data	in	a	document	with	tags,	

optionally	qualified	with	attributes

Tree structure



XML	SOURCE:	AN	EXAMPLE

16.12.16 10ReferentIn:		 Thema:																				

<?xml	version="1.0"	encoding="UTF-8"?>

<text>

<p	n="1">I	am	reading	a	book	by	

<persName>Jack	London</persName></p>

<p	n="2">I	live	in	

<placeName>London</placeName></p>

</text>



WE ARE FAMILY!

16.12.16 11ReferentIn:		 Thema:																				

Controlling	the Text: TEI	Schema

provide rules for	structuring the	document	beyond

the	rules of	XML

Implements the	TEI	Guidelines



WE ARE FAMILY!

16.12.16 12ReferentIn:		 Thema:																				

Displaying the Text: CSS	and XSLT

CSS:	simple,	comes from the	HTML	world

XSL:	much more	developed and	powerful

Usage:

– Transforming XML	into HTML,	for	display

– Converting from one	XML	format	to	another



WE ARE FAMILY!

16.12.16 13ReferentIn:		 Thema:																				

Querying the Text: XQuery and XPath

Query languages,	defined by	W3C	

recommendations

XQuery:	more	complex and	powerful,	but	also

more	difficult to	use

XPath :	selects	parts	of	XML	documents;	much

used within XSLT



Databases and 
software with parsers

Schema

XML documents

User interaction



Exercise



EXAMPLE:	A	POEM

16.12.16 2ReferentIn:		 Thema:																				

Helen	Mort,	„North	of Everywhere“,	in	Blackbox
Manifold,	issue	7,	Oct.	2011
http://www.manifold.group.shef.ac.uk/issue7/Helen
Mort7.html
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Encoding	the metadata:	the header
<fileDesc>	contains all	the basic information:

<titleStmt>	grouping together <title>	and <author>
<publicationStmt>	:	which licence for this edition,	etc.
<sourceDesc>:	full-text	description	of	the	source	from	which	this	
edition	derives
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Encoding	the structure:	
<lg>:	„ (line	group)	contains	one	or	more	verse	lines	
functioning	as	a	formal	unit,	e.g.	a	stanza,	refrain,	verse	
paragraph,	etc.“

<head>:	„(heading)	contains	any	type	of	heading,	for	example	the	
title	of	a	section,	or	the	heading	of	a	list,	glossary,	manuscript	
description,	etc.“
<l>:	„(verse	line)	contains	a	single,	possibly	incomplete,	line	of	
verse.”
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Encoding	the data (1a)	:	mentions place names
<placeName>:	„contains	an	absolute	or	relative	place	
name.”

Example:	
…	past	<placeName>Sheffield</placeName>’s	border	lands
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Encoding	the data (1b.1)	:	identify the places
In	the header,	add section <profileDesc>	(„ (text-profile	description)	
provides	a	detailed	description	of	non-bibliographic	aspects	of	a	text,	
specifically	the	languages	and	sublanguages	used,	the	situation	in	which	it	
was	produced,	the	participants	and	their	setting	“)
<settingDesc>:	„(setting	description)	describes	the	setting	or	settings	
within	which	a	language	interaction	takes	place,	or	other	places	otherwise	
referred	to	in	a	text,	edition,	or	metadata.	“

<listPlaces>:	„(list	of	places)	contains	a	list	of	places,	optionally	
followed	by	a	list	of	relationships	(other	than	containment)	defined	
amongst	them.“

<place>:	„contains	data	about	a	geographic	location”
<placeName>
<location>
• <geo>

<note>
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Example:

<place	xml:id="she">
<placeName>Sheffield</placeName>
<location>
<geo>53.3787	-1.4753333</geo>

</location>
<note>Sheffield	is	a	city	and	metropolitan	

borough	in	South	Yorkshire,
England.</note>

</place>
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Encoding	the data (1b.2)	:	link	place names to places
Add	@ref attribute to <placeName>,	pointing to the
@xml:id attribute of a	<place>

Example:	
…	past	<placeName ref="#she">Sheffield</placeName>’s	
border	lands
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Let‘s visualise our encoding:	

http://ciham-digital.huma-num.fr/datacite/



WHAT HAPPENED?	

16.12.16 10ReferentIn:		 Thema:																				

XSLT	script =>	transformation of the XML	into a	web	
page using Leaflet,	a	javascript script
Leaflet:	uses OpenStreetMap data layers to add the
places you have encoded on	a	map
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Encoding	the data (2)	:	mentions of animals
<term>:	„contains	a	single-word,	multi-word,	or	symbolic	
designation	which	is	regarded	as	a	technical	term.”
@ref	on	<term>:	“(reference)	provides	an	explicit	means	of	
locating	a	full	definition	or	identity	for	the	entity	being	
named	by	means	of	one	or	more	URIs.”

Example:	
…	a	resting	<term	
ref="https://en.wikipedia.org/wiki/Gull">gull</term>



16.12.16 12ReferentIn:		 Thema:																				

Let‘s visualise our encoding (again):	

http://ciham-digital.huma-num.fr/datacite/
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Thanks



Digital	Humanities	and	
Critical	Edition:	
Opening	up	TEI	data	with	LOD:	an	
introduction





• Open Science?  

• Principles of Semantic web and Linked Open Data 

• TEI to LOD  

• SPARQL demo 

• Exercice

Outline



From OA to OS
• Open Access: free and persistant access to research data 

and publications 

• Open Data: files made publicly available by official 
organisms for re-use 

• Open Process: right to openly observe the underlying data 
and workflows of research projects 

• Open Science: free and persistent access to research data 
with the right to observe openly these data with digital tools.  

• Open Science = Open Access + Open Process 



The information pyramid

Data

Information

Knowledge

Wisdom

Numbers, facts,  
measurements…

Interpreted data

Broader interpretation

Strategic and long term decisions



The semantic web
• A parallel web, that differs from the original web by 

the kind of knowledge presented and accessed. 

• The knowledge found on the SW is formal 
knowledge with: 
‣ a machine readable notation ; 
‣ a formal syntax ; 
‣ a formal semantics with inference mechanisms. 

• The SW started as a vision by Tim Berners-Lee.  
The vision became true via Linked Data.



LOD

Open Data + Linked Data  

= 

Linked Open Data



Linked Data

• Design principles for sharing machine-readable 
interlinked data on the Web: 
‣ Name resources with unique identifiers (URIs) ; 
‣ Use the architecture of the web to get some information about 

these resources (Http) ; 
‣ Use a standard model to give info about these resource (RDF).



In practice
http://has-winter-school/missing-link/exercice/poem

Poem « North of Everywhere » Metadata  
Content-type:application/xhtml+xml 
——————————————————- 
Data
<!DOCTYPE html SYSTEM "http://
www.w3.org/TR/xhtml1/DTD/xhtml1-
transitional.dtd"> 
<html xmlns="http://www.w3.org/1999/
xhtml"> 
    <head> 
        <title>North of Everywhere</title> 
    </head> 
    <body> (...) 

URI

RESOURCE
REPRESENTATION

identifies

represents



The semantic web  
« standards stack »



2007 2011 2014

The Linking Open Data Cloud



RDF

• RDF =  « Resource Description Framework » 

• RDF is a way of expressing some information about 
identified things (resources) with very simple 
sentences.



RDF sentences = « triples »

• A triple is the minimal building block of RDF. It is 
composed of: 
‣ 1. a subject, identifying the resource the statement is 

about ; 
‣ 2. a predicate, that identifies a property of the subject ; 
‣ 3. an object, identifying the resource linked to the 

subject by the property.



Helen Mort is the author of « North of everywhere »

data link data



Helen Mort is the author of « North of everywhere »

Predicatesubject Object



was born in
« Sheffield »

The object of the triple can also be a « literal » 



a graph model
• Characteristics: 

‣ relations are part of the data ; 
‣ each triple is autonomous, complete, persistant ; 
‣ a distributed model.



TEI to LOD
<titleStmt> 
        <title>North of Everywhere</title> 
        <author ref="http://dbpedia.org/resource/Helen_Mort">Helen Mort</author> 
</titleStmt>

Helen Mort is the author of the text 

the text represented in the TEI document has a title

The title of the text is the string « North of Everywhere »



TEI to LOD
 <lg n="1"> 
        <head>i. <placeName ref="#her">Hermaness</placeName></head> 
        <l>Last night, my body was a compass needle</l>

The longitude of this place is « 60.837222 »  

« Hermaness » is the english name of a place 

This place is identified by the URI « http://dbpedia.org/page/Hermaness »

 <place xml:id="her"> 
            <placeName lang="en">Hermaness</placeName> 
            <location> 
              <geo>60.837222 -0.883333</geo> 
            </location> 
            <idno type="dbpedia">http://dbpedia.org/page/Hermaness</idno> 
(…)



The magic

XSLT / XQuery
RDF graph

Database 
TEI files 

Some implicit simple sentences in the TEI structure  
that might interest a given audience or be useful for some automatic treatment  

are selected and « repackaged » in RDF  
with a transformation language… 

Reuse

Publish



Representation  
requires 2 steps

• Step 1: 
Conceptualisation  

‣ a point of view on the 
reality represented 
oriented by our goals 

‣ here we have 2 
individuals : a woman and 
a book

resource 2

resource 1



resource 4 - relation: reads

resource 3 - relation: is a woman



Representation  
requires 2 steps

• Step 2: 
Language selection  

‣ the terms (URI and literals) 

‣ a syntax

ex:book

ex:helen

ex: abbreviates our namespace « http://
www.example.org»



resource 4 - relation: reads

resource 3 - relation: is a woman



connexions

• Pairs of resources are connected by the binary 
relation they belong in:  

‣ ex:helen ex:reads ex:book 

• Unitary relations are connected to a class: 

‣ ex:helen rdf:type ex:woman



a set of RDF triples is a graph
ex:book

ex:woman

ex:helen

ex:reads

rdf:type

ex:helen ex:reads ex:book
ex:helen rdf:type ex:woman



Literals to associate a natural 
language fragment to a resource

ex:book

ex:woman

ex:helen

ex:reads

rdf:type

« helen »

foaf:name



Linked Open Vocabularies

• Definition 

• Common vocabularies : foaf, dc:terms 

• Ontology: one example  (LAWD)



all you need is LOV :)

https://lov.okfn.org/dataset/lov/







LAWD

• Linking Ancient World Data 

• LAWD is designed to be a minimal ontology for 
connecting vocabularies useful in describing data 
concerning the ancient world.





LAWD
namespace:  
http://lawd.info/ontology/ 

prefixes: 

‣ dc: http://purl.org/dc/
elements/1.1 (Dublin Core 
Elements) 

‣ dct: http://purl.org/dc/terms/ 
(Dublin Core Terms) 

‣ crm: http://www.cidoc-
crm.org/cidoc-crm/ (CIDOC 
Conceptual Reference 
Model) 

‣ geo: http://geovocab.org/
spatial# (GeoVocab.org) 

‣ prov: http://www.w3.org/ns/
prov# (PROV-O, the 
Provenance ontology)



<!-- http://lawd.info/ontology/hasCitation --> 

<owl:ObjectProperty rdf:about="http://lawd.info/ontology/hasCitation"> 
 <rdfs:comment xml:lang="en">Indicates a Citation that contains the 
  source for a lawd:Attestation</rdfs:comment> 
 <rdfs:range rdf:resource="http://lawd.info/ontology/Citation"/> 
 <rdfs:domain rdf:resource="http://lawd.info/ontology/EvidentiaryItem"/> 
</owl:ObjectProperty>



LAWD



LAWD
@prefix srp: <http://syriaca.org/> . 
@prefix lawd: <http://lawd.info/ontology/1.0/> . 
@prefix oclc: <http://www.worldcat.org/oclc/> . 
@prefix dc: <http://purl.org/dc/elements/1.1/> . 
@prefix dct: <http://purl.org/dc/terms/> . 

# SRP identifies a CanonicalWork with "work/book-of-the-dove" 
#    of which SRP's person/239 (Bar Hebraeus) is the author 
#    and of which the English title is "Book of the Dove" 

<srp:work/book-of-the-dove> a lawd:ConceptualWork; 
 dc:creator <srp:person/239/> ; 
 dc:title "Book of the Dove"@en . 

# SRP identifies a Manuscript with "manuscript/paris-bnf-syr-313" 
#   which supports (i.e., carries, physically contains) something of interest at a particular range (1-56) 

<srp:manuscript/paris-bnf-syr-313> a lawd:WrittenWork ; 
 dct:hasPart <srp:manuscript/paris-bnf-syr-313/1-56> . 

# SRP says the thing of interest at that range is a Text 
#   which embodies Bar Hebraeus' work book of the dove, as defined above 

<srp:manuscript/paris-bnf-syr-313/1-56> a lawd:WrittenWork ; 
 lawd:embodies <srp:work/book-of-the-dove> . 

# OCLC/Worldcat identifies something that contains an edition of that Text 

<oclc:7485581/519-599> a lawd:Edition ; 
  dct:source <srp:manuscript/paris-bnf-syr-313/1-56> . 
#How do we indicate an ecclectic edition? How would we indicate an edition with so many MSS that we don't want to indicate them all. Could this just point to the work instead? 

# OCLC/Worldcat identifies something that is a translation of that Text 

<oclc:652251598> a lawd:Translation ; 
  dc:source <srp:manuscript/paris-bnf-syr-313/1-56> . 

# Do we need to distinguish Modern translation and ancient version? Can we show the language of the translation? 
Contact GitHub API Training Shop Blog About 
© 2016 GitHub, Inc. Terms Privacy Security Status Help

# SRP says the thing of interest at that range is a Text 
#   which embodies Bar Hebraeus' work book of the dove, as 
defined above 

<srp:manuscript/paris-bnf-syr-313/1-56> a lawd:WrittenWork ;
lawd:embodies <srp:work/book-of-the-dove> .





Recap
• LOD enhances data created in digital humanities projects and scholarly editionsYou 

can publish and consume LOD at the same time. 

• You can build your ontology (knowledge base of the relations between resources) just 
by building on existing ontologies and filling the gaps. 

• The syntax and the way you express triple is a technical issue. What counts for you as 
designers of « information artifacts » is the data model. It is fully an editorial task.  

• Understanding how your digital humanities publications can connect with other 
databases in the LOD world can influence the way you define your choice of tags… 

• From the same TEI collection of files, you can extract several different datasets. There 
might be a task for continuous re-purposing of exposed RDF data… 

• Nonetheless, to meet the founders expectations concerning re-use, the data must be 
well documented, which means documented in with information useful for research 
uses. That’s where TEI and its rich expression capabilities  becomes a key asset.





demo

http://fr.dbpedia.org/sparql



@emma_morlock

« Thank you » 



Exercice
• Look at your texts with LOD in mind: 

‣ Work in small groups  

‣ Choose a corpus (your project / postcards from Letters 1916) 

‣ Identify one dataset that you would like to : 
✓ publish as LOD  
✓ and/or  
✓ re-use as LOD 

‣ Use the MVP canvas to test the idea from an « information designer » point of 
view



Letters 1916
• The Letters of 1916 project is the first public humanities 

project in Ireland. It is creating a crowd-sourced digital 
collection of letters written around the time of the Easter 
Rising (1 November 1915 – 31 October 1916). 

• Proposed selection of postcards: 
‣ http://letters1916.maynoothuniversity.ie/explore/letters/43 
‣ http://letters1916.maynoothuniversity.ie/explore/letters/73 
‣ http://letters1916.maynoothuniversity.ie/explore/letters/84 
‣ http://letters1916.maynoothuniversity.ie/explore/letters/95 
‣ http://letters1916.maynoothuniversity.ie/explore/letters/2362 



Minimum Viable Product

• @lissijean: « The smallest work you can do to test 
your product » 

• Philosophy:  

‣ validate before building 

‣ focus on problems, not features



Key 
partners

Costs structure

Key 
resources

*Revenue/retribution

Channels

Value 
proposition

Key 
activities

*User 
relationships

*Target 
audience



Useful links

• Dbpedia example: http://dbpedia.org/resource/Helen_Mort 

• https://lov.okfn.org/dataset/lov/ 

• http://www.foaf-project.org/ 

• http://dublincore.org/documents/2012/06/14/dcmi-terms/?
v=terms





Example representation of RDF triples

Introduction





2 assertions

<Helen> <reads> <a book> 

<Helen> <is> <a woman>



2 RDF triples
PREFIX ex: <http://www.example.org> 

ex:helen ex:reads ex:book 

ex:helen rdf:type ex:woman



Graph representation

ex:woman

ex:helen

ex:reads

rdf:type

« helen »

foaf:name

ex:book



ex:chapter

ex:thing

ex:book

ex:hasPart

rdf:type

Another RDF triple



ex:book

ex:woman

ex:helen

ex:reads

rdf:type

« helen »

foaf:name

ex:chapter

ex:thing

ex:hasPart

rdf:typeex:book



Another RDF triple

owl:sameAs

test:section

ex:chapter



ex:book

ex:woman

ex:helen

ex:reads

rdf:type

« helen »

foaf:name

ex:chapter

ex:thing

ex:hasPart

rdf:typeex:book

owl:sameAs

test:section

ex:chapter



http://dbpedia.org/sparql

Demo



SPARQL

Simple Protocol  

And 

 
Query Language



Query structure

• SELECT distinct * == select all resources  

• WHERE { }  == the query 

• LIMIT, GROUP BY, ORDER BY…



Variables  
as in a Fill-in-the-Blank exercice -1

_________ is a woman 



Variables  
as in a Fill-in-the-Blank exercice - 2

WHERE {?s rdf:type ex:woman }





Simple Queries 1
• Find resource with the english label « Prague »  

• Find all the properties of this resource 

• Find the types of this resource 

• Choose a type 

• Find the resources with the type



Simple Queries 2
• select distinct * where {?s rdfs:label "Prague"@en} LIMIT 100 

• select distinct * where {<http://dbpedia.org/resource/
Hanlin,_Burma> ?p ?o} LIMIT 100 

• select distinct * where {<http://dbpedia.org/resource/Prague> 
rdf:type ?o} LIMIT 100 

• select distinct * where {?s rdf:type <http://dbpedia.org/ontology/
PopulatedPlace>} LIMIT 1000



Corese
• Simple inference in action with Corese, a Semantic 

Web Factory (triple store & SPARQL endpoint) 
implementing RDF, RDFS, SPARQL 1.1 Query & 
Update, developed by INRIA 

• http://wimmics.inria.fr/corese 

‣ tutorial: http://wimmics.inria.fr/node/34  

‣ Linked Data Navigator using Corese and SPARQL Template 
TransformationLanguage: https://corese.inria.fr/



Further reading

http://programminghistorian.org/lessons/graph-databases-and-SPARQL#searching-rdf-with-sparql


