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Forming a Team

▹ Staff collaboration is helpful
▹ Assemble a team with diverse 

skill sets
▹ If possible, a person 

knowledgeable in linked data 
should be involved

▹ Skills can shape workflows
▹ Who’s prepared for this work?

￭ What is pertinent experience?
￭ Willingness to learn on the fly



Learning Linked Data Skills 
On The Fly

▹ Mentorship
▹ Coursework
▹ Study groups
▹ Hands-on learning
▹ Guided development and study time
▹ Recycle!
▹ Consult helpful resources
▹ Develop skills based on tasks



Team Activities

▹ Meetings, meetings, 
meetings!

▹ Discuss models

▹ Updates

▹ Review and give feedback

▹ Forge a way forward and 
assign tasks

▹ Skill sharing and flexibility
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Application of Models

▹ Consult W3C Best Practices 
for Data on the Web

▹ Iterative process

▹ Flexibility 

▹ External factors can change 
direction

▹ Teamwork

▹ It’s never done!
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The Workflow





Metadata Mapping





Exporting and Cleaning Data





Data Transformation







Checking Syntax of Output RDF Data and 
Creating Alternate and Canonical 
Serializations



Identity Management
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Linking to External Datasets



Publishing Model



We Publish Files
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File Contents Determined 
by DPLA Types

Files are organized by DPLA types, including:
● dpla:SourceResource
● edm:WebResource
● ore:Aggregation



dpla:SourceResource
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ore:Aggregation
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If we use BIBFRAME...

...we might need a 
file describing 

resources typed as 
bf:Instance



File Format: HTML+RDFa
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Additional Format: 
N-Triples
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Additional Format: 
RDFXML
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Additional Format: 
Turtle
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HTML+RDFa File
Assigned a DOI
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DOIs
● Each file contains many resources of a given type

● Each resource IRI is a hash IRI with the DOI used as 
the base

<https://doi.org/10.6069/uwlib.55.A.3.6#AbramychevPI>
      a vra:Person, edm:Agent .
<https://doi.org/10.6069/uwlib.55.A.3.6#AbulmanovN>
      a vra:Person, edm:Agent .
<https://doi.org/10.6069/uwlib.55.A.3.6#AgishevMKh>
      a vra:Person, edm:Agent .
<https://doi.org/10.6069/uwlib.55.A.3.6#AidarovSS>
      a vra:Person, edm:Agent .
<https://doi.org/10.6069/uwlib.55.A.3.6#AkulovEA>
      a vra:Person, edm:Agent .
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DataCite

● Increases visibility

● Datacite requires XML 
metadata

● Datacite’s XML 
metadata can be 
found by search 
engines
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HTML+RDFa File Purpose

● The HTML+RDFa file serves as

○ Dataset landing page

○ Instance of the dataset itself
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HTML+RDFa File as a Landing Page
Instances of the Agent Class  → TITLE
DESCRIPTION→Instances of the class <http://www.europeana.eu/schemas/edm/Agent> represented in the 
University of Washington digital collections; the class is taken from the Digital Public Library of America Metadata 
Application Profile 5.0

Backlink → heading for “backlink,” a term from W3C’s “Describing Linked Datasets with the 
VoID Vocabulary,” section 6.3    

This dataset is part of the dataset University of Washington Libraries' Semantic Web Data

Links to Alternate Serializations for Instances of the Agent Class

• N-Triples → link to dataset as N-Triples

• RDF/XML → link to dataset as RDF/XML

• Turtle → link to dataset as Turtle

Version information

Version 1-0-1 issued 2018 → dataset version information

https://doi.org/10.6069/uwlib.55.A.3.6
https://doi.org/10.6069/uwlib.55.a#uwSemWeb
https://www.lib.washington.edu/static/public/cams/data/datasets/uwSemWebParts/agent-1-0-1.nt
https://www.lib.washington.edu/static/public/cams/data/datasets/uwSemWebParts/agent-1-0-1.rdf
https://www.lib.washington.edu/static/public/cams/data/datasets/uwSemWebParts/agent-1-0-1.ttl
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HTML+RDFa File as a Dataset for Humans
RDF Triples for Instances of the Agent Class
Subject Predicate Object

https://doi.org/10.6069/uwlib.55.A.3.6 rdf:type http://rdfs.org/ns/void#Dataset

https://doi.org/10.6069/uwlib.55.A.3.6 void:inDataset
http://doi.org/10.6069/uwlib.55.a#uwSe
mWeb

https://doi.org/10.6069/uwlib.55.A.3.6#
BannerPhotoCo

dpla:providedLabel Banner Photo Co.

https://doi.org/10.6069/uwlib.55.A.3.6#
BannerPhotoCo

dct:description Studio

https://doi.org/10.6069/uwlib.55.A.3.6#
BannerPhotoCo

rdf:type
http://www.europeana.eu/schemas/ed
m/Agent

https://doi.org/10.6069/uwlib.55.A.3.6#
BannerPhotoCo

foaf:based_near
United States--Washington 
(State)--Seattle

https://doi.org/10.6069/uwlib.55.A.3.6#
BannerPhotoCo

uwprop:inDigiColl
https://doi.org/10.6069/uwlib.55.A.3.4#
AlaskaYukonPacificExpositionCollection

https://doi.org/10.6069/uwlib.55.A.3.6#
BradleyLevi

dpla:providedLabel Bradley, Levi

https://doi.org/10.6069/uwlib.55.A.3.6#
BradleyLevi

rdf:type
http://www.europeana.eu/schemas/ed
m/Agent

https://doi.org/10.6069/uwlib.55.A.3.6#
BradleyLevi

uwprop:inDigiColl
https://doi.org/10.6069/uwlib.55.A.3.4#
AlaskaYukonPacificExpositionCollection

https://doi.org/10.6069/uwlib.55.A.3.6
https://doi.org/10.6069/uwlib.55.A.3.6
http://www.w3.org/1999/02/22-rdf-syntax-ns#type
http://rdfs.org/ns/void#Dataset
https://doi.org/10.6069/uwlib.55.A.3.6
http://rdfs.org/ns/void#inDataset
http://doi.org/10.6069/uwlib.55.a#uwSemWeb
http://doi.org/10.6069/uwlib.55.a#uwSemWeb
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
http://dp.la/about/map/providedLabel
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
http://purl.org/dc/terms/description
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
http://www.w3.org/1999/02/22-rdf-syntax-ns#type
http://www.europeana.eu/schemas/edm/Agent
http://www.europeana.eu/schemas/edm/Agent
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
http://xmlns.com/foaf/0.1/based_near
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo
https://doi.org/10.6069/uwlib.55.d.3#inDigiColl
https://doi.org/10.6069/uwlib.55.A.3.4#AlaskaYukonPacificExpositionCollection
https://doi.org/10.6069/uwlib.55.A.3.4#AlaskaYukonPacificExpositionCollection
https://doi.org/10.6069/uwlib.55.A.3.6#BradleyLevi
https://doi.org/10.6069/uwlib.55.A.3.6#BradleyLevi
http://dp.la/about/map/providedLabel
https://doi.org/10.6069/uwlib.55.A.3.6#BradleyLevi
https://doi.org/10.6069/uwlib.55.A.3.6#BradleyLevi
http://www.w3.org/1999/02/22-rdf-syntax-ns#type
http://www.europeana.eu/schemas/edm/Agent
http://www.europeana.eu/schemas/edm/Agent
https://doi.org/10.6069/uwlib.55.A.3.6#BradleyLevi
https://doi.org/10.6069/uwlib.55.A.3.6#BradleyLevi
https://doi.org/10.6069/uwlib.55.d.3#inDigiColl
https://doi.org/10.6069/uwlib.55.A.3.4#AlaskaYukonPacificExpositionCollection
https://doi.org/10.6069/uwlib.55.A.3.4#AlaskaYukonPacificExpositionCollection
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HTML+RDFa File as a Dataset for Machines
 <h2>RDF Triples for Instances of the Agent Class</h2>

        <table border="1" cellpadding="6">
            <tr>
                <th>Subject</th>
                <th>Predicate</th>
                <th>Object</th>
            </tr>
            <tr about="https://doi.org/10.6069/uwlib.55.A.3.6">
                <td><a href="https://doi.org/10.6069/uwlib.55.A.3.6">https://doi.org/10.6069/uwlib.55.A.3.6</a></td>
                <td><a href="http://www.w3.org/1999/02/22-rdf-syntax-ns#type">rdf:type</a></td>
                <td property="rdf:type" resource="http://rdfs.org/ns/void#Dataset"><a 
href="http://rdfs.org/ns/void#Dataset">http://rdfs.org/ns/void#Dataset</a></td>
            </tr>
            <tr about="https://doi.org/10.6069/uwlib.55.A.3.6">
                <td><a href="https://doi.org/10.6069/uwlib.55.A.3.6">https://doi.org/10.6069/uwlib.55.A.3.6</a></td>
                <td><a href="http://rdfs.org/ns/void#inDataset">void:inDataset</a></td>
                <td property="void:inDataset" resource="http://doi.org/10.6069/uwlib.55.a#uwSemWeb"><a 
href="http://doi.org/10.6069/uwlib.55.a#uwSemWeb">http://doi.org/10.6069/uwlib.55.a#uwSemWeb</a></td>
            </tr>
            <tr about="https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo">
                <td id="BannerPhotoCo"><a 
href="https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo">https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhot
oCo</a></td>
                <td><a href="http://dp.la/about/map/providedLabel">dpla:providedLabel</a></td>
                <td property="dpla:providedLabel" xml:lang="">Banner Photo Co.</td>
            </tr>
            <tr about="https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo">
                <td><a 
href="https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo">https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhot
oCo</a></td>
                <td><a href="http://purl.org/dc/terms/description">dct:description</a></td>
                <td property="dct:description" xml:lang="">Studio</td>
            </tr>
            <tr about="https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo">
                <td><a 
href="https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhotoCo">https://doi.org/10.6069/uwlib.55.A.3.6#BannerPhot
oCo</a></td>

Oh, that makes 
sense now. Thx. 
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HTML+RDFa as a Carrier of Datasets

Contains metadata to improve visibility on the web 

Google Search supports 
structured data in the 
following formats, unless 
documented otherwise:

-“Understanding How Structured Data Works”  
https://developers.google.com/search/docs/gu
ides/intro-structured-data 

Format

JSON-LD* 
(Recommended)

Microdata

RDFa

http://json-ld.org/
https://www.w3.org/TR/microdata/
https://rdfa.info/
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HTML/head/script

<script type="application/ld+json">
{
  "@context" : "http://schema.org" ,
  "@type" : "Dataset" ,
  "@id" : "https://doi.org/10.6069/uwlib.55.a.3.6" ,
  "creator" : {
    "@type" : "Organization" ,
    "url" :  “https://doi.org/10.6069/uwlib.55.A.3.6#UniversityofWashingtonLibraries"
                      } ,
  "name" : "Instances of the Agent Class" ,
  "datePublished" : "2018" ,
}
</script>
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Additional Serializations

● NTriples
● RDFXML
● Turtle
● Still no JSON-LD
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Additional Serializations

● No DOIs
○ DOIs do not allow direct access to the data

https://www.lib.washington.edu/static/public/cams/data/datasets/uw
SemWebParts/agent-1-0-1.nt 

https://www.lib.washington.edu/static/public/cams/data/datasets/uw
SemWebParts/agent-1-0-1.rdf  

https://www.lib.washington.edu/static/public/cams/data/datasets/uw
SemWebParts/agent-1-0-1.ttl  

https://www.lib.washington.edu/static/public/cams/data/datasets/uwSemWebParts/agent-1-0-1.nt
https://www.lib.washington.edu/static/public/cams/data/datasets/uwSemWebParts/agent-1-0-1.nt
https://www.lib.washington.edu/static/public/cams/data/datasets/uwSemWebParts/agent-1-0-1.rdf
https://www.lib.washington.edu/static/public/cams/data/datasets/uwSemWebParts/agent-1-0-1.rdf
https://www.lib.washington.edu/static/public/cams/data/datasets/uwSemWebParts/agent-1-0-1.ttl
https://www.lib.washington.edu/static/public/cams/data/datasets/uwSemWebParts/agent-1-0-1.ttl


Metadata
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● Already mentioned:
○ JSON-LD embedded in the HTML/head

● Additional metadata:
○ HTML <LINK> metadata embedded in 

the HTML/head
○ VoID metdata



VoID Metadata
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Most often just 2 triples in each class-based file...

<https://doi.org/10.6069/uwlib.55.A.3.6>
    void:inDataset 
<http://doi.org/10.6069/uwlib.55.a#uwSemWeb> ;
    a              void:Dataset .



VoID Metadata
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...referencing the a fuller description contained 
in the parent dataset description:

<https://doi.org/10.6069/uwlib.55.a.3.6>
    dct:issued "2018" ;
    dct:title "Instances of the Agent Class"@en ;
    void:class edm:Agent ;
    owl:version "1-0-1" ;
    dct:hasFormat 
<https://www.lib.washington.edu/static/public/cams/data/data
sets/uwSemWebParts/agent-1-0-1.nt>, 
<https://www.lib.washington.edu/static/public/cams/data/data
sets/uwSemWebParts/agent-1-0-1.rdf>, 
<https://www.lib.washington.edu/static/public/cams/data/data
sets/uwSemWebParts/agent-1-0-1.ttl> ;
...



Create Links on the Libraries website at
https://www.lib.washington.edu/msd/pubcat/ld
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University of Washington Libraries RDF Datasets
Hyperlinks to linked data datasets

Resources associated with University of Washington Digital Collections:

● University of Washington Libraries' Semantic Web Data
○ Instances of the SourceResource Class
○ Instances of the AggregationClass
○ Instances of the WebResource Class
○ Instances of the Collection Class
○ Instances of the RightsStatement Class
○ Instances of the Agent Class

Local vocabularies (classes, properties, ontologies, thesauri):

● University of Washington Libraries rdfs:Class Definitions
● Linked Data Platform Vocabulary
● Linked Data Platforms
● Linked Data Vocabularies: Childrens Literature Categories
● RDF Vocabulary for Linked Data Processes

https://doi.org/10.6069/uwlib.55.a
https://doi.org/10.6069/uwlib.55.a.3.1
https://doi.org/10.6069/uwlib.55.a.3.2
https://doi.org/10.6069/uwlib.55.a.3.3
https://doi.org/10.6069/uwlib.55.a.3.4
https://doi.org/10.6069/uwlib.55.a.3.5
https://doi.org/10.6069/uwlib.55.a.3.6
https://doi.org/10.6069/uwlib.55.d.1
https://doi.org/10.6069/uwlib.55.b.1
https://doi.org/10.6069/uwlib.55.d.2
https://doi.org/10.6069/uwlib.55.b.3
https://doi.org/10.6069/uwlib.55.b.2


Benjamin Riesenberg,  
Linked Data Specialist 
ries07@uw.edu
Crystal Clements,        Science 
Cataloger cec23@uw.edu
Theodore Gerontakos, 
Metadata Librarian 
tgis@uw.edu

University of Washington Libraries

Thank You!


