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PLEASE INTRODUCE YOURSELF USING CHAT …

Tell me a little about yourself or 
your group 

Area of the library?

Experience with web 
technologies, cataloging/ 
metadata?
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Where we most of us are (MARC)
XML as translator – MARCXML
RDA expressed as RDF
RDF basics
– overview & origins
– BIBFRAME

Resources & Quizzes

RDF – Agenda
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It's a MARC world… Our goal

Describing the items we have 
Providing inventory/tracking control 

(barcodes, circulation records, item status, 
orders)

Providing access via URLs, call numbers, 
etc.

Helping our patrons find what they need 
(User Tasks) regardless of where they are 
(ILS, IR, physical stacks…)
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A MARC field diagrammed

245 10 Calm energy : ‡b how people regulate mood with food and exercise / ‡c 
Robert E. Thayer.

MARC Tag

Delimiter

2nd 
indicator

1st 
indicator

Tags represent textual names 

They’re divided by hundreds: 
e.g., 100, etc.

Subfields are represented by 
the double dagger ‡ , $, or | 
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MARC 
TAG : 
FIELD

Indicators

Subfields 

ISBD 
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RDA – Resource, Description & Access 

Guidelines for how we describe items aka descriptive 
metadata. 

Provides more flexibility in describing content, especially 
digital content.

It includes new MARC fields. 

RDA emphasizes relationships, transcription, and more data 
not less*. While we typically use it in MARC, RDA can be 
expressed in XML or RDF (a semantic web framework).  

Metadata summarizes basic information about data, which 
can make finding and working with particular instances of data 
easier. 
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XML structure review

Conveys meaning by “marking up” other text and data with tags

Uses “tags” to demarcate elements that begin & end with angle brackets

Opening & closing tags
<title>    opening tag

</title>   closing tag

<title>The brown bear</title>

<element>value</element>

Does not specify what elements should be used, only how the elements 
should be tagged and allows for the creation of discreet, machine-
actionable data elements and values.

Shares similar features with HTML, another markup language.
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Instead of transcribing data using characters to denote 
differences between types of data, clear & unique elements 
can be used to differentiate them (note MARCXML does this 
slightly differently)

264_1 … $c 1966  

<publication date>1966</publication date>

264_4 … $c ©1966 

<copyright date>1966</copyright date>

264_1 … $c [1966?]

<approximate date>1966</approximate date>

Bibliographic data in XML
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Descriptive Metadata

Structural

Administrative

Basic Types of Metadata 
Administrative – Information to 
help manage the resource – file 
type, data created, location of 
creation, publication status, 
source - includes information to 
help the system identify and 
understand what to do with the 
file (such as knowing what tool to 
use to open it) 
Structural – The structure –
similar to a TOC – how many 
pages, items, files, the order of 
information, part of or related to
Descriptive – Bib Data – Subject 
Headings, Title, Publisher, Date, 
Type 



A great example from Karen Coyle!

Karen Coyle 2004,
http://www.kcoyle.net/meta_purpose.html

METS is a standard 
which includes 
administrative, 
descriptive & 
structural 
metadata. 

Robin Fay, Univ. of Georgia, Metadata 
101, robinfay.net



Bib file

Auth file

200 Non-
Pilot Staff

60 Pilot 
Staff      

2nd Task

Pilot Staff  
1st Task

Public 
access

Works, 
Instances, 
Items, new 

names

Linked 
Data 

Service (ID)

converted

Uniform title 
and name/title 
converted to 
Works

MARC-based ILS 
RDF-based 
BIBFRAME

Uniform title 
and name/title,
names, subjects

LC’s big project (started 2017)
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RDF = Resource Description 

Framework

RDFS = Resource Description 

Framework Schema

OWL = Web Ontology Language

URI = Uniform Resource Identifier 

- think unique number – often a 

unique URL pointing to a specific 

item

Since RDF and the concepts of the Semantic Web are 

from a different community, it has all new (to us!)

terminology (the Semantic Web Glossary has much more)
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Let’s start URIs…. 
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1. Use URIs as names for things
2. Use HTTP URIs so that people can look 

up those names
3. When someone looks up a URI, provide 

useful information, using the standards
4. Include links to other URIs, so they can 

discover more things

URIs = Uniform Resource Identifier

Tim Berners-Lee’s Four Rules



Examples of URIs…. 
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RDF: Resource Description Framework is a general-purpose 

language for representing information in the Web (a metadata data

model)

• is a W3C specification (WorldWideWeb Consortium)

• is a conceptual description

• is based upon making statements about web resources (triplets)

• RDA can be expressed in RDF.

• Often expressed in XML

• Think sentence structure :

• subject – predicate(verb)-object

• My dog eats dogfood.
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So, we have the framework, but how do we apply it? 

RDFS = Resource Description Framework Schema

A schema is 

▪ outline: a schematic or preliminary plan 

▪ A structure described in a formal language supported by the 

database management system ; in a relational database [such as 

MySQL), the schema defines the tables, the fields in each table, 

and the relationships between fields and tables.

▪ a description of the structure and rules a document must satisfy 

for an XML document type

▪ BIBFRAME is a schema

RDF: Resource Description Framework
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OWL = Web Ontology Language

• invented to link ontologies which are 

classification systems 

•Attempts to define objects and their 

relationships 

•Different “flavors”

• “interpreted as a set of "individuals" 

and a set of "property assertions" 

which relate these individuals to 

each other” (wikipedia 2009)

•Not a requirement

• Sounds familiar to catalogers, right?

One more definition of interest 
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Controlled vocabularies – short list 

●VIAF – Virtual International Authority 
File

●LC NAF – Library of Congress Name 
Authority File

●ISNI – International Standard Name 
Identifier

●ORCiD – Researchers self-register for 
an ID

●DDC – Dewey Decimal

●AAT – Art & Architecture Thesaurus

Robin Fay, 2018, LibraryScope Training | @georgiawebgurl



o Linked data is about reusing data
o Instead of typing in a name, we just include a link 

that points to the record with the name. Saves time 
and keeps everything up to date. We will continue 
moving in this direction. So, records will include 
more links (actually URIs).

o Ontologies are a structure for linking together 
controlled vocabularies (like LCSH). 

o We can use something called vocabulary 
mapping or alignment to create connections 
between existing vocabularies. (SKOS is one option)

Linked data the short version
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Sharing Vocabularies: SKOS

SKOS is a standard using RDF:

prefLabel

broader

narrower

related

closeMatch

exactMatch
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sh85121349 a skos : Concept ;

skos : inScheme http://id.loc.gov/authorities/subjects;

skos : prefLabel “Shepherds”@en;

skos : broader  :sh85001441, :sh85007461, 
:sh85007805

skos : narrower  :sh85036235 :sh85039437

skos : closeMatch http://d-nb.info/gnd/41685855-3 

skos : exactMatch http://stitch.cs.vu.nl/vocabularies/ 
Rameau/ark:/ 12148/cb119361753;

Sharing Vocabularies: SKOS
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RDF Record snipped showing SKOS

<li rel="madsrdf:hasBroaderAuthority skos:broader"><div 
about= "http://id.loc.gov/authorities/subjects/sh85115926" 
typeof="madsrdf:Topic skos:Concept madsrdf:Authority"><img
src= "/static/images/flags/png /us.png“ alt="us: "/> <a href= 
"http://id.loc.gov/authorities/subjects/ sh85115926" property= 
"madsrdf:authoritativeLabel skos:prefLabel" xml:lang="en">Rural 
population</a></div></li>

<li rel="madsrdf:hasNarrowerAuthority skos:narrower"><div 
about= "http://id.loc.gov/authorities/subjects/sh91003252" 
typeof="madsrdf:Topic skos:Concept madsrdf:Authority"><img
src="/static/images/flags/png/ us.png" alt="us: "/> 
http://id.loc.gov/authorities/subjects/sh91003252" property=<a 
href="madsrdf:authoritativeLabel skos:prefLabel" 
xml:lang="en">Women peasants</a></div></li>
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Our BIBFRAME/RDF example

While not SKOS, we can 
similarities in our 
BIBFRAME example. 

We see our prefixLabel. 
We can see where 
schema fits in 
We do not have
narrower, broad, or
close match in this 
record. 
MADS (Metadata
Archival Description 
Schema) is used in both 
of these examples. 
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But what those RDF triplets? 

Let’s take a look

• Remember my adorable puppy?

subject – predicate(verb)-object

• My dog eats dogfood.

• My dog likes me.
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same as

author of

Predicate/verb

RDA Triplets – More practical examples
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So, we can 

either input the 

information as 

we do in a 

MARC record 

using text or 

provided there 

are unique 

links to 

information we 

can use URIs. 

What could be 

the URI for a 

title? 
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Our data in a semantic viewpoint

SOURCE: Getting triples from records: the role of ISBD 

http://www.slideshare.net/scottishlibraries/isbd-record2triples

Robin Fay, 2018, LibraryScope Training | @georgiawebgurl



Our data in a semantic view

SOURCE: Getting triples from records: the role of ISBD 

http://www.slideshare.net/scottishlibraries/isbd-record2triples

“Bib” 
:Record 

id as 
subject

Field role and 
relationship

Can map to record 
such as viaf
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Ok, we have a good basic understanding of RDF and some 

of the semantic frameworks that apply to bibliographic 

data, so how do we create RDF?

• You can write manually 

• You can convert records to RDF

• There are tools for libraries but many tools for semantic web 

applications. See the resources list for more. 

• Three tools to convert/create RDF records for libraries (RIMMF; 

MARCEdit and BIBFRAME. MARCEdit works with BIBFRAME.
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“…aims to re-envision and, in the long run, implement a 
new bibliographic environment for libraries that makes 
"the network" central and makes interconnectedness 
commonplace.”

(read: is attempting to better position the library world 
for a linked data environment)

Primer for BIBFRAME: 
http://www.loc.gov/bibframe/pdf/marcld-report-11-21-
2012.pdf

BIBFRAME 2.0 
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Officially launched by the Library of Congress in 2011. 
Now in version 2.0.

A new model for bibliographic data, that will be the basis 
for an new encoding standard that will replace MARC 
and will be XML-based.

Consists of the BIBFRAME Model is a 
conceptual/practical model that contains 4 high-level 
classes, or entities (Work, Instance, Authority, and 
Annotation) and the BIBFRAME Vocabulary which has 
a defined set of elements and attributes that describe 
resources and their properties. 

BIBFrame: BIBliographic FRAMEwork Initiative

BIBFRAME 2.0 
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Instead of bundling everything neatly as a “record” and potentially 
duplicating information across multiple records, the BIBFRAME 
Model relies heavily on relationships between resources (Work-to-
Work relationships; Work-to-Instance relationships; Work-to-
Authority relationships).

It manages this by using controlled identifiers for things (people, 
places, languages, etc). MARC employs some of these ideas 
already (geographic codes, language codes) but BIBFRAME seeks 
to make these aspects the norm rather than the exception.

In short, the BIBFRAME Model is the library community’s formal 
entry point for becoming part of a much larger web of data, where 
the links between things are paramount. 

(from BIBFRAME FAQs: http://www.loc.gov/bibframe/faqs/)

BIBFRAME 2.0 
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Maps to FRBR WEMI

Item

Manifestation

Expression

Work The novel

Original Text Translation
Critical 
Edition

Paper

Copy 1 
Autographed

Copy 2

PDF HTML

The movie

Original 
Version

Based on a graphic in Tillett, Barbara "AACR2's Strategic Plan and  IFLA Work towards an International 
Cataloguing Code“ (2002)
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BIBFRAME Model

Core elements of the BIBFRAME model –

similar but not exactly the same as FRBR

Work resource reflecting the conceptual 

essence of the cataloged item

Instance Resource reflecting  a material 

embodiment of a BIBFRAME work

Authority Resource reflecting key authority 

concepts that have defined relationships to 

works and instances
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Remember our linked data discussions? BIBFRAME can make that 

happen. Instead of typing in the name, we can use a URI which displays 

as the current form. 





http://www.loc.gov/bibframe/docs/bibframe2-rdf-conventions.html

The BIBFRAME Vocabulary is comprised of the RDF properties, classes, 

and relationships between and among them.

1)  Datatype and Object Property
Any given BIBFRAME property is either a datatype property or an object 
property. 
A datatype property is one whose object is always a literal.  An example is 
bf:version.
2)URIs and Labels
When referencing a resource, provide the URI, label, or both.
3)URIs and blank nodes BIBFRAME takes no position on the issue of URI vs. 
blank node.
While it is recognized that URIs are linked-data friendly and blank nodes are not, 
both are acceptable in BIBFRAME and the choice is an implementation decision.
4) Classes and Types
Classes are generally used to indicate type.

5) Reciprocal Properties
For any given BIBFRAME property, a reciprocal property should be defined, if 

appropriate.



http://www.loc.gov/bibframe/docs/bibframe2-rdf-conventions.html

The BIBFRAME Vocabulary is comprised of the RDF properties, classes, 

and relationships between and among them.

6) Metadata about the Description
Do not represent metadata about a description of a resource as a property of the 
resource itself.
7) Proliferation of Properties
Avoid proliferation of properties by defining a single general property when 
multiple potential properties have the same meaning.
8) rdfs: and rdf: Properties
Use rdf:value and rdfs:label as appropriate when supplying the value of a 
resource.
9) Formal constraints
Explicit domains and ranges for a property are generally not specified.
10) Naming Properties and Classes
Class names are nouns and property names suggest verbs.



http://bibframe.org/vocab-list/

List of classes (types) from Bibframe.org

Each is further defined with a description and usage.



Similar to DublinCore / DCMI’s structure on the web. 



Examples – BibFrame in MARC
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https://www.loc.gov/bibframe/
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Tools you can use from LC & 
the BIBFRAME 2.0 Project 



http://bibframe.org/tools/
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Tools you can use



RIMMF for testing, training, and learning

Free software to 
create records for 
training

(RDA in Many 
Metadata formats) 
using a form

RDA to RDF, RDA 
to XML and even 
MARC !

http://www.marcof
quality.com/wiki/ri
mmf3/
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http://www.marcofquality.com/wiki/rimmf3/doku.php?id=rimmf






Tools you can use : MARCEDIT
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MARCEDIT/MARCNEXT
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MARCXML 
MARCEditor

MARCXML Toolkit 
https://www.loc.gov/standards/marcxml/marcxml.zip

MARC Conversion Stylesheets 
https://www.loc.gov/standards/marcxml/

MARC / Java project http://projects.freelibrary.info/freelib-
marc4j/tutorial.html

MARC Tools 
https://www.loc.gov/marc/marctools.html#toolslist

Conversion Tools for Libraries

https://sourceforge.net/projects/dnb-conv-tools/

XML2MARC (command line tool) 
https://metacpan.org/pod/distribution/MARC-
XML/bin/xml2marc
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https://sourceforge.net/projects/dnb-conv-tools/
https://metacpan.org/pod/distribution/MARC-XML/bin/xml2marc


RDF Tools 

–Resource Guide  

https://docs.google.com/document/d/19k1uhopm3PiFxShq
DXEShQd1wgGHDTmyOgj7aplWNhM/edit?usp=sharing

Continues Semantic Web Glossary for Libraries and 
Quizzes: RDF and XML.

https://docs.google.com/document/d/19k1uhopm3PiFxShqDXEShQd1wgGHDTmyOgj7aplWNhM/edit?usp=sharing
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