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1 Introduction 

This document acts as a cover sheet for the Central TEL Authority Metadata Repository 
which is a deliverable falling into the “other” category. It describes the results of the Task 
3.3, which aimed at developing a TEL authority metadata repository. The Central TEL 
Authority Metadata Repository is described in chapter 5.2. of the current document. The 
current document also provides an updated description of work on FRBR, last described in 
D3.6. 2 years ago. 

In a bibliographic context (i.e., a catalogue), it is common to find multiple forms for the same 
entities. For example, the same bibliographic work can be found in multiple bibliographic 
records with multiple names. The same can occur for persons (authors or other contributors) 
with multiple disparate names for the same person. When this occurs in a catalogue and 
cannot be detected (as it is the actual case in TEL), it represents an intrinsic limitation for the 
quality of the searching services. Therefore, new ways to deal with that problem might have 
an important positive impact in those services. 

The assumption for this work was that it should be possible to explore the FRBR principles to 
develop new techniques to aggregate the multiple occurrences of the same entity in a unique 
data structure, thus creating a unique entity, which we are here calling of “authority”. We 
realize that we are making an imprecise use of the term “authority”, as in the bibliographic 
world it is commonly used to refer to only the preferable form to represent an entity, and not 
the aggregation of all the forms found for it, as we are considering here. However, we believe 
this should not be a negative issue, but really a positive one, as in fact what we are doing is a 
generalization of the concept that brings new potential for the TEL portal. This generalization 
is possible due to the good use of current digital technology, while the original concept 
resulted from the limitations of the manual technology used before. 

Also in the scope of this task was the purpose of using the results of the FRBR based 
aggregations to develop new solutions to support alternative services for searching and 
browsing in TEL. Therefore, the results of this task were the proof of concept for a central 
aggregation of multiple occurrences of the same entities, to which we gave the name of 
Central TEL Authority Metadata Repository , plus a proof of concept of how to use data in 
a service like the TEL portal.  

The FRBR (Functional Requirements for Bibliographic Records) is a report published by the 
IFLA Study Group in 1998, that describes a model that identifies and clearly defines the entities 
of interest to users of bibliographic records, the attributes of each entity, and the types of 
relationships that operate between entities. The intent was to produce a conceptual model that 
would serve as the basis for relating specific attributes and relationships (reflected in the 
record as discrete data elements) to the various tasks that users perform when consulting 
bibliographic records. 

The FRBR model defines a set of entities divided into three groups. The first group 
(Endeavours) comprises the products of intellectual or artistic endeavour that are named or 
described in bibliographic records (Work, Expression, Manifestation and Item); the second 
group (Responsible Entities) comprises those entities responsible for the intellectual or artistic 
content, the physical production and dissemination, or the custodianship of such products 
(Person and Corporate Body); and the third group (Subjects) which comprises an additional 
set of entities that serve as the subjects of intellectual or artistic endeavour (Concept, Object, 
Event and Place). 
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The main interest on this model is twofold, first it offers two new entities (Work and 
Expression) representing two higher levels of abstraction than the bibliographic record (placed 
at the Manifestation level), and second, it clearly separates the three dimensions in 
bibliographic records (intellectual or artistic endeavour, from intellectual responsibility and 
from subjects). From the user perspective these three dimensions, offer three different 
perspectives to search and browse for a particular resource, while the two new entities (Work 
and Expression), offer new ways to group several bibliographic records sharing a common set 
of characteristics. 

Since the data contained in today’s libraries are maintained in MARC formats, this data must 
be transformed into the FRBR model and encoded into a FRBR compliant digital format. This 
process is commonly called FRBRization. To test the FRBRization of bibliographic 
information, it was recognized that this experimental work should be focused on specific 
collections, especially to make it easier to assess the results. These collections would be built 
from records from as many as possible libraries participating in TEL. For that purpose, it was 
agreed to focus on two collections: one covering the general conceptual work “Bible”, and 
other using the works of the Nobel Prize winners in Literature. The Bible was found relevant 
because of its potentially wide relationships and global recognition; in the case of the Nobel 
prizes, the relevance comes from their expected endless expressions and translations into a 
large number of languages. Although both collections were gathered, only the collection 
for the Literature Nobel Prize winners were processed. 

The remainder of this document is organized as follows: Chapter 2 provides an introduction to 
the basic concepts of FRBR and of “FRBRization”; Chapter 3 presents a report of the analysis 
of the collections provided for this experiment; Chapter 4 describes the design of the 
implemented services; Chapter 5 describes the services implemented, and finally chapter 6 
takes note of important issues for possible future improvements. 
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2 Functional Requirements for Bibliographic Records  

By the late 1980s professionals in the library world, including members of the IFLA Section 
on Cataloguing, realized that great changes were happening in the library environment. The 
way information was being organized, especially with the use of automated systems, new 
formats, electronic publishing, networked access and the new web resources, needed a careful 
reflection. 

The Stockholm Seminar on Bibliographic Records, held on 1990 and sponsored by IFLA 
Universal Bibliographic Control and International MARC (UBCIM) Programme and the IFLA 
Division of Bibliographic Control, was the chosen moment to debate all those issues. 

The participants in the Seminar knew the economic realities faced by libraries and the need to 
reduce the cost of cataloguing, but they also acknowledged the importance of meeting user 
needs considering the different kinds of resources they were now looking for and the various 
contexts within which bibliographic records were used. One of the nine resolutions approved 
in that Seminar led to a study to define the functional requirements for bibliographic records 
(FRBR). The terms of reference written for that study were: “The purpose of the study is to 
delineate in clearly defined terms the functions performed by the bibliographic record with 
respect to various media, various applications, and various user needs. The study is to cover 
the full range of functions for the bibliographic record in its widest sense – i.e. record that 
encompasses not only descriptive elements, but access points (name, title, subject, etc., other 
“organizing” elements (classification, etc.) and annotations.” 

The study group was also charged to recommend a basic level of functionality and basic data 
requirements for records created by national bibliographic agencies. The result of that process 
was the creation of the IFLA Study Group on the Functional Requirements for Bibliographic 
Records, which published its report “Functional Requirements for Bibliographic Records” 
(FRBR) in 19981. We assume that the readers of this deliverable are familiar with this 
reportof which a brief synthesis is provided in this section. 

 

2.1 The FRBR Conceptual Model 

The report describes a model that identifies and clearly defines the entities of interest to users 
of bibliographic records, the attributes of each entity, and the types of relationships that 
operate between entities. The intent was to produce a conceptual model that would serve as 
the basis for relating specific attributes and relationships (reflected in the record as discrete 
data elements) to the various tasks that users perform when consulting bibliographic records. 

The model is composed of entities divided into three groups (as shown in Figure 1). The first 
group (Endeavours) comprises the products of intellectual or artistic endeavour that are named 
or described in bibliographic records: Work, Expression, Manifestation and Item. The second 
group (Responsible Entities) comprises those entities responsible for the intellectual or artistic 
content, the physical production and dissemination, or the custodianship of such products: 

                                                 

 
1 http://www.ifla.org/en/publications/functional-requirements-for-bibliographic-records 
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person and corporate body. The third group (Subjects) comprises an additional set of entities 
that serve as the subjects of intellectual or artistic endeavour: concept, object, event and place.  

 

 
Figure 1 - The FRBR model 

2.1.1 Work 

A work  is an abstract entity; there is no single material object one can point to as the work. 
The work is recognized through individual realizations or expressions of the work, but the 
work itself exists only in the commonality of content between and among the various 
expressions of the work. 

A work is characterized by the following attributes: Title of the work; form of work; date of 
the work; other distinguishing characteristic; intended termination; intended audience; 
context for the work; medium of performance (musical work); numeric designation (musical 
work); key (musical work); coordinates (cartographic work); and equinox (cartographic 
work). And related to other entities by the following relationships: adaption, complement, 
imitation, successor, summarization, supplement, transformation relationships to works or 
expressions; part relationships to works, subject relationships to subjects; creator 
relationships to responsible entities; and realization relationships to expressions. 
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2.1.2 Expression 

An expression is the intellectual or artistic realization of a work in the form of alpha-numeric, 
musical, or choreographic notation, sound, image, object, movement, etc., or any combination 
of such forms. The boundaries of the entity expression are defined, however, so as to exclude 
aspects of physical form, such as typeface and page layout, that are not integral to the 
intellectual or artistic realization of the work as such. 

An expression is characterized by the following attributes: title of the expression; form of 
expression; date of expression; language of expression; other distinguishing characteristic; 
extensibility of expression; revisability of expression; extent of the expression; summarization 
of content; context for the expression; critical response to the expression; use restrictions on 
the expression; sequencing pattern (serial); expected regularity of issue (serial); expected 
frequency of issue (serial); type of score (musical notation); medium of performance (musical 
notation or recorded sound); scale (cartographic image/object); projection (cartographic 
image/object); presentation technique (cartographic image/object); representation of relief 
(cartographic image/object); geodetic, grid, and vertical measurement (cartographic 
image/object); recording technique (remote sensing image); special characteristic (remote 
sensing image); technique (graphic or projected image). 

An expression also can be related to other entities by the following relationships: adaption, 
complement, imitation, successor, summarization, supplement, transformation relationships to 
works or expressions; arrangement, revision, translation, abridgement relationships to other 
expressions; realizer relationships to responsible entities; and embodiment relationships to 
manifestations. 

2.1.3 Manifestation 

A manifestation is the physical embodiment of an expression of a work. It encompasses a 
wide range of materials, including manuscripts, books, periodicals, maps, posters, sound 
recordings, films, video recordings, CD-ROMs, multimedia kits, etc. As an entity, 
manifestation represents all the physical objects that bear the same characteristics, in respect 
to both intellectual content and physical form. 

A manifestation is characterized by the following attributes: title of the manifestation; 
statement of responsibility; edition/issue designation; place of publication/distribution; 
publisher/distributor; date of publication/distribution; fabricator/manufacturer; series 
statement; form of carrier; extent of the carrier; physical medium; capture mode; dimensions 
of the carrier; manifestation identifier; source for acquisition/access authorization; terms of 
availability; access restrictions on the manifestation; typeface (printed book); type size 
(printed book); foliation (hand-printed book); collation (hand-printed book); publication 
status (serial); numbering (serial); playing speed (sound recording); groove width (sound 
recording); kind of cutting (sound recording); tape configuration (sound recording); kind of 
sound (sound recording); special reproduction characteristic (sound recording); colour 
(image); reduction ratio (microform); polarity (microform or visual projection); generation 
(microform or visual projection); presentation format (visual projection); system 
requirements (electronic resource); file characteristics (electronic resource); mode of access 
(remote access electronic resource); access address (remote access electronic resource). 

A manifestation also can be related to other entities by the following relationships: producer 
relationships to responsible entities; exemplar relationships to items; and alternate and 
reproduction relationships to manifestations. 
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2.1.4 Item 

An item is a concrete entity corresponding to a single exemplar of a manifestation. It is in 
many instances a single physical object (e.g., a copy of a one-volume monograph, a single 
audio cassette, etc.). There are instances, however, where the item comprises more than one 
physical object (e.g., a monograph issued as two separately bound volumes, a recording issued 
on three separate compact discs, etc.). 

An item is characterized by the following attributes: item identifier; fingerprint; provenance 
of the item; marks/inscriptions; exhibition history; condition of the item; treatment history; 
scheduled treatment; access restrictions on the item.  

An item also can be related to other entities by the following relationships: owner 
relationships to responsible entities; and reconfiguration relationships to other items. 

2.1.5 Person 

A person is an individual. Defining the entity person enables one to name and identify the 
individual in a consistent manner, independently of how the individual's name appears on or 
in any particular expression or manifestation of a work, and also to draw relationships 
between a specific person and a work or expression. 

A person is characterized by the following attributes: name of person; dates of person; title of 
person; and other designation associated with the person.  

2.1.6 Corporate Body 

A corporate body is an organization or group of individuals and/or organizations acting as a 
unit, that are identified by a particular name, including occasional groups and groups that are 
constituted as meetings, conferences, congresses, expeditions, exhibitions, festivals, fairs, etc. 
Defining the entity Corporate Body shares the same advantages as the entity Person. 

A corporate body is characterized by the following attributes: name of the corporate body; 
number associated with the corporate body; place associated with the corporate body; date 
associated with the corporate body; other designation associated with the corporate body.  

2.1.7 Concept 

A concept is an abstract notion or idea. It encompasses a comprehensive range of abstractions 
that may be the subject of a work: fields of knowledge, disciplines, schools of thought 
(philosophies, religions, political ideologies, etc.), theories, processes, techniques, practices, 
etc. A concept may be broad in nature or narrowly defined and precise. 

A concept is characterized by only one attribute, a term and may be related to other Subjects, 
Endeavour or Responsible Entity. 

2.1.8 Object 

An object is a material thing. It encompasses a comprehensive range of material things that 
may be the subject of a work: animate and inanimate objects occurring in nature; fixed, 
movable, and moving objects that are the product of human creation; objects that no longer 
exist. 

An object is also characterized by only one attribute, term and may be related to other 
Subjects, Endeavour or Responsible Entity. 
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2.1.9 Event 

An event is an action or occurrence. It encompasses a comprehensive range of actions and 
occurrences that may be the subject of a work: historical events, epochs, periods of time, etc. 

An event is also characterized by only one attribute, term and may be related to other Subjects, 
Endeavour or Responsible Entity. 

2.1.10Place 

A place is a location. It encompasses a comprehensive range of locations: terrestrial and extra-
terrestrial; historical and contemporary; geographic features and geo-political jurisdictions. 

A place is also characterized by only one attribute, term and may be related to other Subjects, 
Endeavour or Responsible Entity. 

 

2.2 Some FRBR Concrete Models 

As mentioned in the FRBR report, “The model operates at the conceptual level; it does not 
carry the analysis to the level that would be required for a fully developed model”. The 
following two models are implementation models developed in conformity to the FRBR 
conceptual model. 

2.2.1 FRBRoo 

The FRBR (object-oriented version, harmonised with CIDOC CRM), also called FRBRoo1, is 
a formal model intended to capture and represent the underlying semantics of bibliographic 
information and to facilitate the integration, mediation, and interchange of bibliographic and 
museum information. Opposed to the FRBR conceptual model that is described using entity-
relationship rules, FRBRoo is formalized in UML and thus is suited for the implementation of 
FRBR concepts with object-oriented tools, and which facilitates the testing and adoption in 
implementations with different functional specifications and different environments. 
Nevertheless it does not completely solves the problem of interchange of bibliographic 
information since it lacks a standard digital format for FRBRoo data. 

The FRBRoo model defines 23 primary classes with 18 subclasses. It tackles the elements that 
in FRBR are called "attributes", and also addresses the issue of complex items, such as articles 
within serials or collections of essays, by creating classes for aggregate and serial works. 
Other classes are defined to represent genres (as an example, there is a class Performance Plan 
that “comprises sets of directions to which individual performances of theatrical, 
choreographic, or musical works and their combinations should conform”). 

2.2.2 FRBR in RDF 

The “FRBR in RDF”2 is an OWL/RDF model for FRBR, developed by Ian Davis in 
collaboration with Richard Newman, and incorporates ideas from Leigh Dodds and Bruce 
D’Arcus. The schema is divided in two separate models, the “Expression of Core FRBR 

                                                 

 
1 http://cidoc.ics.forth.gr/docs/cidoc_crm_version_5.0.1_Nov09.pdf 

2 http://vocab.org/frbr/core.html 
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Concepts in RDF”, and the “Expression of Extended FRBR Concepts in RDF”. Because 
“FRBR in RDF” is defined using OWL, it may be encoded in digital format using the 
available OWL and RDF digital formats. 

The “FRBR in RDF” core model is composed of 13 classes including also abstract classes, 
adding only three abstract classes to the FRBR conceptual model. These three classes 
(Endeavour, ResponsibleEntity and Subject) are supersets of FRBR classes. Endeavour is a 
generalization that can be related to a work, expression, or manifestation. Similarly, 
ResponsibleEntity is a more general term that can relate to either a corporate body or a person. 
Finally, Subject is a general term that refers to Concepts, Objects, Events and Places. Both of 
these seem fairly sensible, allowing to refer to the intellectual content, some actor or a subject 
matter without having to specify more information. Although the “FRBR in RDF” defines the 
classes and relations between classes, it does not define the attributes that may be used to 
characterize them. 

2.3 About “FRBRization” 

The publication of the FRBR report started an active discussion and raised the interest for 
many theoretical and research activities. To follow that discussion and results, relevant 
references are the “FRBR Bibliography”1, maintained by FRBR Review Group, and “The 
FRBR Blog”2. An important line of work has been the development of processes to transform 
existing data into a FRBR implementation model, this process is often referred to as 
“FRBRization”. 

 

 act FRBRization Process

FRBR Entity 
Identification

FRBR Aggregation

«FRBR»
FRBR Entities

Catalog

 
Figure 2 – Workflow of a typical FRBRization process. 

The process of FRBRization of bibliographic information is often performed in two steps (see 
Figure 2). A first step, where the entities of the FRBR model are extracted from the 
bibliographic record, and a second step, where the duplicate entities are aggregated 
(consolidated). The aggregation step is required since two bibliographic records may share an 
entity with each other (e.g. both were created by the same author, share the same subject, 
published by the same editor, etc.). 

Although the extraction step is fairly simple to accomplish, the aggregation step may be more 
complicated since the FRBR model is at an higher level of abstraction than the bibliographic 

                                                 

 
1 http://www.ifla.org/VII/s13/wgfrbr/bibliography.htm 

2 http://www.frbr.org/ 
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record. The bibliographic records are conceptually placed at the Manifestation level of the 
FRBR model, and leaving the levels of Work and Expression with no concrete 
correspondence. When dealing with different catalogs, the problem is even higher since the 
primary identifiers (record number and authority record number) are built in the context of a 
single catalog. 
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3 Sources 

To test the FRBRization of bibliographic information, it was recognized that this experimental 
work should be focused on specific collections, especially to make it easier to assess the 
results. These collections would be built from records from as many as possible libraries 
participating in TEL. For that purpose, it was agreed to focus on two collections: one covering 
the general conceptual work “Bible”, and other using the works of the Nobel Prize winners in 
Literature. The Bible was found relevant because of its potentially wide relationships and 
global recognition; in the case of the Nobel prizes, the relevance comes from their expected 
endless expressions and translations into a large number of languages. In both cases, 
bibliographic and authority records from each library member of TEL were gathered (see 
Figure 3), encoded in UNIMARC or MARC21 formats. 

Although both collections were gathered, only the collection for the Literature Nobel 
Prize winners was processed. This was because this collection already offered enough 
challenges to be faced in the timeline of this project. Nevertheless, we believe that these 
results could easily be achieved for the Bible collection, but more time would be necessary to 
accurately assess that. 

These collections contained records from the British Library (BL), National Library of 
Portugal (BNP), Royal Library of Belgium (KBR), National Library of Lithuania (NLL), 
French National Library (BNF), National Library of the Czech Republic (NKP), German 
National Library (DNB), National Library of Latvia (LNB), The National Library of Russia 
(NLR), National Library of Serbia (NLS), National Library of Spain (BNE), and the National 
Library of Hungary (OSKZ). The figure below shows the number of records for each library, 
for the processed collection of the Nobel Prize winners in Literature. 

 

 
Figure 3 – Processed collection of the Nobel Prize winners in Literature. 
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3.1 Requirements for the Bibliographic and Authorit y Data 

To effectively extract bibliographic information contained in bibliographic records and 
authority records according to the FRBR model, certain information must be present in these 
records. 

3.1.1 Bibliographic Identifier 

The bibliographic identifier is the record identifier of a bibliographic item normally found in 
the 001 field. This number is essential for identifying the bibliographic record within the 
catalog. 

3.1.2 Alternative Identifiers 

Alternative identifiers are normally found in block 0XX fields and offer an alternative way to 
identify FRBR manifestations. Examples of alternative identifiers are the International 
Standard Book Number (ISBN), International Standard Music Number (ISMN), Government 
Publication Number (GPN), International Article Number (EAN), Legal Deposit Number 
(LDN), Publisher Number (PN), National Bibliography Number (NBN), Library of Congress 
Control Number (LCCN), etc. 

3.1.3 Primary Title 

The primary title of a bibliographic record is normally found in the proper title field (200 field 
in UNIMARC and 245 in MARC21). The primary title is essential to offer a title for a 
manifestation. It is essential that the primary title be unique since when more than one title 
exists, it is most certain that the bibliographic record corresponds to an aggregated work 
(whether a multi-volume or a item with an accompanying material) and in such works another 
title must be found. 

3.1.4 Variant Titles 

Variant titles are normally found as parallel titles, titles by another author, or variant titles. 
These titles increase the probability of joining manifestations under the same work, especially 
when they include translations of the original title, uniform titles, or even the original title. 

3.1.5 Uniform Title 

Uniform titles are particular titles selected by the bibliographic agency by which a work that 
has appeared under varying titles is to be identified for cataloguing purposes. These titles are 
the information that is closest to the title of the work. This titles should not contain subject 
titles or collective titles since they do not correspond to the title of the work. 

3.1.6 Publication Date 

The publication date is normally found in bibliographic records. It is important that this 
information exists in the record, firstly to show as property of a Manifestation, and secondly to 
enable a correct determination of the first publication of a work (which will be used as the 
creation date of the work). This is also useful when no uniform title exists and consequently 
the title of the first publication may be used for that matter. 
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3.1.7 Authority Identifier 

The authority identifier is the authority record number normally found as a subfield close to an 
intellectual responsibility of a Work ($4 subfield in UNIMARC and $0 subfield in MARC21). 
The Authority Record Number is important to identify and thus consolidate the Person and 
Corporate Body entities within the same catalog. Without a controlled authority identifier is 
harder to effectively consolidate duplicate authors. 

3.1.8 Relator Codes 

The relator codes are a controlled set of codes that identify the relationship of a responsible 
entity to a particular bibliographic item. These codes are essential for determining the 
responsibility of a Person or Corporate Body over a Work (creator of), Expression (realizer 
of), Manifestation (producer of) or Item (owner of). Since a Work is defined by its title and 
creator, it is essential to determine to whom relies the primary responsibility. 

3.2 Analysis of the Requirements 

After a deep analysis of the records against the requirements established for the correct 
FRBRization of the bibliographic information, some problems were identified. These 
problems are explained below, alongside the approach that was chosen for the correction of 
these problems. Most of these problems will be targeted in an early stage of FRBRization 
since they vary from catalog to catalog and most of them are due to cataloguing practices that 
are particular to a given library and thus are not shared among the other libraries. 

3.2.1 Issue 1: Incorrect alternative identifiers 

This problem occurs when alternative identifiers are incorrectly used or encoded for a 
bibliographic record. Examples of such problem are the identifier “00000000” for some 
ISBNs in the French National Library catalog, or the identifier “F***” as the National 
Bibliography Number and the use of the identifier for a Set (normally encoded with the word 
“set” as suffix) as identification for an analytic item found in the British Library catalog. Other 
more complex examples are wrongly encoded identifiers like ISBNs with 9 digits or 12 digits 
(ISBN13), or even ISBNs with correct length but not valid according to the ISBN encoding 
rules for group, publisher, title and check digit. 

The approach to solving this problem was to build a set of patterns and specific validation 
scripts for each catalog and identifier type, and use them to validate and remove illegal 
identifiers from the records. Although the problem of using Set identifiers for analytic items is 
not completely solved by this approach,  we were able to solve it within the FRBRization 
process that we implemented. 

3.2.2 Issue 2: Incorrect Proper Title 

This problem occurs when the Proper Title does not completely correspond to the real Proper 
Title of the work. The most common examples are titles that are appended with references to 
responsible entities (e.g. “This peace. (Translated ... by H. T. Lowe-Porter.).”, “A Samuel 
Becket reader. Edited by John Calder.”, “Le Livre de la Jungle. Traduction de Louis Fabulet et 
Robert d’����� res.”) which were found in the British Library and French National Library 
catalogs. This cases were solved by creating a scripts that by recognizing the sentences in the 
title, remove all sentences that contain special words (e.g. “translated”, “edited”, “annotated”, 
“adapted”, “arranged”, “illustrated”, “with illustrations”). These scripts are applied only when 
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the title is in English, otherwise they are translated using automatic translators (e.g. Google 
Translator1 and Microsoft Online Translator2). 

Another more particular example, is to prefix the title with the author name (e.g. “Ernest 
Hemingway. Green hills of Africa...”, “François Mauriac. Le Désert de l’amour”). This is 
found only in the French National Library catalog and was solved by first gathering the names 
of the responsible entities (only primary responsibilities or with specific relator codes) from 
the bibliographic record, and removing from the start of the title any occurrence of the name. 

Other more generalized examples are the existence of titles with weird characters (e.g. ending 
with “:” or “/”, or from different code pages), wrong punctuation, non-ending parenthesis, 
usage of brackets instead of parenthesis, etc. This problems are also solved by text scripts that 
normalize titles. 

3.2.3 Issue 3: Multiple Proper Title 

This problem occurs when more than one proper title exists in a bibliographic record. From 
the analysis of the records we concluded that when dealing with UNIMARC records this 
usually means that the record describes an aggregated work (Set), and for MARC21 catalogs, 
the first occurrence of a proper title was the correct one, and the following correspond to 
parallel titles. In the case of MARC21 catalogs the solution was to maintain the first 
occurrence of the proper title and convert the following titles to 246 (“Varying Form of Title”) 
fields with first indicator as “1”. For UNIMARC catalogs the solution was not so simple. All 
the titles must be combined to form a new title (alternative title), and if no better proper title is 
found this combination of titles will form the new proper title. This also involves the 
correction of fields 517 (Other Variant Titles), since they may also contain the titles from the 
analytic items and thus must be removed. 

3.2.4 Issue 4: Variant and Uniform Titles in Title Notes 

This is not really a problem but an incomplete cataloguing of the record. This occurs when the 
title notes field (304 in UNIMARC) contains a Variant Title or an Uniform Title (e.g. “Tít. 
orig.: The sound and the fury”, “Tít. intermédio: La montagne de l’âme”, “Mention parallèle 
de titre ou de responsabilité : Pasado en claro”, “Orig. antr.: The silver spoon”). This was 
found in the National Library of Portugal, National Library of Lithuania and French National 
Library catalogs, but in the last case the variant titles contained in notes field are properly 
catalogued. Only the National Library of Portugal and National Library of Lithuania catalogs 
were corrected. 

3.2.5 Issue 5: Wrong use of Uniform Title 

This is a particular problem that occurs in the catalogs of the British Library and the French 
National Library, where the fields corresponding to the Uniform title (500 field in UNIMARC 
and 240 field in MARC21) contain the Collective Uniform title (e.g. “works edited or with 
introductions or contributions by bernard shaw”) or subject information (e.g. “articles”, 
“collected poems”, “short stories”, “single plays” for the British Library catalog; or 
“symphonies”, “concertos”, “sonates” for the French National Library catalog). 

                                                 

 
1 http://code.google.com/apis/ajaxlanguage/ 

2 http://www.microsofttranslator.com/dev/ajax/ 
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To solve this, a controlled set of titles for each of the two catalogs was built and used to 
remove from all bibliographic records containing one of the titles as Uniform title. 

3.2.6 Issue 6: Missing or Misplaced Authority Recor d Number 

This problem occurs when no Authority Record Number is defined to identify the responsible 
entities in the bibliographic record. Almost all MARC21 bibliographic records share this 
problem (no subfield $0 is found for the main and added entry fields), except for the German 
National Library. Another exception is the catalog from the National Library of the Czech 
Republic catalog which uses the $7 subfield to encode the Authority Record Number. For the 
latter catalog the subfield tag was replaced by the respective one. For the remaining catalogs 
the main and added entry fields in bibliographic records were enriched by the information 
contained in the authority records, by matching both name and person dates. The exceptions 
were the catalogues of the National Library of Serbia and the Royal Library of Belgium, since 
no authority records were available to fix the problem. 

3.2.7 Issue 7: Missing Relator Codes 

This problem occurs when no relator code is used to name the relationship of the responsible 
entity and the bibliographic item, meaning that no subfield $4 (in UNIMARC) or $0 (in 
MARC21) is used for each main or added entry. Some catalogs like the National Library of 
Hungary, the National Library of Russia, National Library of Latvia, National Library of Spain 
and British Library catalogs contain a relator designation instead of a relator code. In this 
cases the solution was to build a controlled set of relator designations for each catalog with 
the respective relator code correspondence, so that the designation could be replaced by the 
proper relator code. 

The problem in the Royal Library of Belgium catalog was not solved since it does not contain 
any relator designation or code. A possible approach to solve this problem in this catalog 
would be to interpret the information contained in the title field in search of keywords that 
may reflect the relationship of a given authority to the item (e.g. given the text “Translated by 
H. T. Lowe-Porter” infer the relator code “730” or “trl” for the authority named “H. T. Lowe-
Porter”). Unfortunately it was not possible to finish in time for evaluation. 

3.2.8 Issue 8: Wrong Primary Responsibility 

This problem occurs when the primary responsibility for a work is incorrectly defined in the 
bibliographic records. A typical example is the case of an adaptation of a book into a motion 
picture film, where the bibliographic record contains as primary author of the film, the author 
of the book. The bibliographic record should instead contain the adapter as primary author and 
the film director, etc. as secondary authors, along with the author of the original book with the 
bibliographic antecedent as relator code. Although a few of the records conform with these 
rules, most of the records in all catalogs share this problem. 

To solve it, a controlled set of relator codes and rules was established to identify the primary 
source of responsibility. When the responsibilities do not conform to the rules and codes 
specified, the entry fields are corrected. Nevertheless, this only solves the problem when the 
relator codes exist and are correctly used. 

Another more extreme example that occurs in records from the Royal Library of Belgium 
consists in defining all authors as secondary authors and with no relator code. This a big 
problem since no primary responsibility can be appointed to one of the entries. We suspect 
that this case is because the Royal Library of Belgium’s export tool for UNIMARC format 
does not encode this information. 
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3.3 Results 

As a result of the evaluation and correction of the catalogs almost all catalogs were completely 
accepted for FRBRization. The only catalog that was left behind was that of the Royal Library 
of Belgium since we were unable to fix some of the fundamental problematic issues found in 
the records. The catalog from the National Library of Serbia was accepted for FRBRization 
but since no authority identifier was found and no authority records were available to match, 
we were unable to integrate it into the final Authority Metadata Repository. The table below 
(Table 1) summarizes the problematic issues identified and those that were fixed for each 
catalog. 

 
Catalogue / Issues 1 2 3 4 5 6 7 8 

British Library  F F     F F F F 

French National Library F F F F F     F 

German National Library F             F 

National Library of Lithuania F   F F       F 

National Library of Latvia F         F F F 

National Library of Portugal F   F F       F 

National Library of Russia F         F F   

National Library of Serbia F         X   F 

National Library of Spain F   F F   F F F 

National Library of the Czech Republic F         F   F 

National Library of Hungary F   F     F F F 

Royal Library of Belgium F   F     X X X 
 

Legend: F = Issue identified and fixed; X = Issue identified but not fixed; Empty = Issue not identified 

Table 1 – Summary of the problems identified for each catalogue.  
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4 Design and Implementation 

The process of FRBRization of MARC records was implemented in four stages. A pre-
processing stage, where the MARC records are evaluated and corrected according to the 
FRBRization requirements (see Section 3.2); a second stage where the FRBR entities are 
extracted from the MARC records, a third stage where the FRBR entities are consolidated 
(aggregation of duplicate entities) and a final stage where the FRBR information is integrated 
into two systems (the FRBR OPAC and the Authority Metadata Repository). Figure 4, shows 
the workflow of the implemented FRBRization process. 
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Figure 4 –Processing and FRBRization of the catalogs from the member libraries. 

 

The pre-processing stage uses a set of scripts (defined in XML) that implement the solutions 
(detailed in Section 3.2) for each identified problem in the catalog. These scripts also solve 
other problems related to character encodings. The records must be encoded in 
MARCXchange format. It is also the responsibility of this stage to identify the MARC format 
(MARC21 or UNIMARC) and update the MARCXchange record (fill the “format” attribute). 
After processing, the records are evaluated to see if they meet the minimal requirements for 
FRBRization. If so, the second stage begins, otherwise the record is discarded. 

The second stage uses a template for each MARC format containing rules defined in a XML 
document. The first version of the template was based on the FRBRizer tool developed by 
Maja �umer and Trond Aalberg1. The current version was completely rebuilt allowing the 
declaration of more complex rules, specific rules for the language of attributes, the declaration 
of text scripts and patterns, definition of template functions, etc. This version also uses an 
XML template (but with a new syntax) and is supported by a JAVA application (opposed to 
the XSLT implementation) which substantially increases performance.  

The output of the second stage is a set of FRBR entities encoded in an extended version of 
“FRBR in RDF”. The “FRBR in RDF” model was chosen since it defines only the basic 
FRBR model keeping it very simple and offers a digital format for encoding the data, as 

                                                 

 
1 http://www.springerlink.com/content/e3t3u763031l4504/ 
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opposed to the FRBRoo which is much more complex (23 classes) and does not offer a 
standard digital format. Nevertheless, the model had to be extended to include the FRBR class 
properties since “FRBR in RDF” has no support for them. The added properties follow the 
FRBR model. 

The third stage is responsible for the aggregation of duplicate entities. This is the most time 
consuming stage since each bibliographic records may generate several FRBR entities and all 
of them must be compared with others to detect and merge duplicates. To increase 
performance the approach was to focus on a given FRBR entity class at a time and build 
clusters containing a group of entities. Within a particular cluster, all entities must share a 
common set of characteristics (e.g. properties or relationships). By gathering entities in 
clusters the comparisons are reduced substantially since the number of clusters tends to be 
much smaller than the total number of entities. The choice for which FRBR entity class to be 
aggregated next is based on the number of characteristics that will be used for the class and 
their complexity. 

The third group of entities (Concept, Object, Place and Event) was not aggregated. This is 
because to aggregate these entities properly a big effort would be required in establishing 
mappings between subject schemes, place names, etc. On the other hand we were not 
confidant that aggregation of this group would improve the aggregation of the other groups of 
entities (the subject relationship to group 1 is not always reliable). 

The first entities to be merged are the Manifestations. This class was chosen because it is 
possible to substantially reduce the number of Manifestations just by comparing their 
alternative identifiers. In this sense, clusters are built using as the characteristic for 
comparison of the alternative identifiers of the Manifestations. Nevertheless, because the 
manifestations may contain incorrect alternative identifiers (the case of an analytic item 
containing an identifier of the set), the cluster must be subject to analysis for consistency. The 
idea is to verify whether every manifestation in the cluster shares the same title (at the 
manifestation level, the titles tend not to diverge between manifestations) and if not, the 
cluster must be split. This process is repeated until all manifestations within a cluster are 
consistent with each other. 

The next to be aggregated are the Persons. The idea behind the aggregation of Persons is to 
look at the name of the person and its relationship with a Work (we assume that there are no 
two different authors of two different works sharing the same name and title). Again the 
clusters are built using only the name of the Person (the comparison of names is based on 
string distance algorithms). After being clustered, each Person is sub-clustered looking at its 
relationship with Works (creatorOf). Each sub-cluster will contain both the Persons and the 
Works, and will contain as characteristics all work titles (primary and variant titles) and also 
the expression titles and manifestation titles (the comparison of titles are also based on string 
distance algorithms). After a first cluster aggregation, the clusters are again tested for 
aggregation but now looking at the translation of all titles into English using online translation 
tools. At the end, only the sub-clusters are merged and not the initial Person cluster. The result 
of the third stage is a XML file containing all aggregated entities.  

In the last stage the information created by the FRBRization process is integrated into the two 
systems. The integration into the FRBR OPAC database is made by selecting and structuring 
the information required for the FRBR OPAC system. On the other hand, the integration into 
the Authority Repository is made by selecting the Responsible Entities and the respective 
relations to Works. 
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5 Online Services 

The FRBR information is available through two online services, the FRBR OPAC and the 
Authority Metadata Repository. These services are explained in detail in this section. 

5.1 FRBR OPAC 

The FRBR OPAC service provides a way for users to search the catalogs for works but 
instead of showing the traditional OPAC list of results, it groups the information according to 
the FRBR structure. This result in a smaller list of items to show to the user, with all related 
items grouped (all bibliographic records that belong to the same Work are grouped).  

Actually, the FRBR OPAC service provides both ways of searching the catalogs, the 
traditional OPAC and the FRBR OPAC, so that the user may test between the two searching 
scenarios. 

The way that the FRBR OPAC works is simple. Searching is done in the same way as in  a 
traditional OPAC, but before the results are shown to the user, the system uses a component 
that receives a list of bibliographic references in an XML document and delivers a another 
XML document now structured and enriched with the information contained in the FRBR 
model. This component uses a specific database designed to retrieve the required information 
efficiently. 

Figure 5 shows the interface of the searching service (the “Advanced Search” also allows to 
details for Author, Title, Date, etc.). 

Figure 6 shows the presentation of the results of that search as like in a normal OPAC. Here 
we can see that for the specific collection we were using we could find 586 results for a 
generic search on “Jungle Book”. 

 

 
Figure 5 – Searching interface for the FRBR OPAC service. 
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Figure 6 – Search results for “Jungle Book”, presented as in a traditional OPAC. 
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Figure 7 shows now the same results, but aggregated according to the previous FRBRization 
process. It is worth to notice that now, not only the aggregation provides a much more user 
friendly presentation of the results, but also that the results are grouped in 30 clusters (works) 
and 623 results (bibliographic records corresponding to FRBR manifestations), and not only 
586 results. The new results were added by the FRBRization process, from new expressions or 
manifestations of the same works (most of the cases are records of the same work but 
catalogued in other languages than English, which stress a powerful “side effect” of the 
FRBRization process). The value of 30 clusters is an arbitrary threshold for the list of 
clusters (in this case, we show the 30 most relevant). The larger this number, more results 
we’ll get (we should be aware that the FRBRization process resulted in the definition of a 
large web of new relations among the original records, so increasing this number is not simply 
to continue going deep in a specific index or list of results, but explore more and more “FRBR 
relations” starting from initially the most relevant works). 

 

 
Figure 7 – Search results for “Jungle Book”, taken from the FRBR OPAC service. 

5.2 Authority Metadata Repository 

The Authority Metadata Repository service provides a way for users to search for Authority 
information. The idea is the same as for an OPAC, but instead of searching for bibliographic 
information, the user may search for responsible entities and access their information. The 
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added value of this Authority Metadata Repository is the ability to access all the information 
related to a given authority, gathered from all available catalogs. Along with the names, dates, 
and roles of an authority, the user may also see all the identifiers (Authority Record Number) 
that were given in each participating library and thus access it’s source record. 

Figure 8, shows the search results for the query “Mauriac” which retrieved 16 results from the 
repository, one of which for the Nobel prize author “François Mauriac”. 

One interesting feature is the ability to access all the works for which the author has some 
kind of responsibility (e.g. as author, translator, adapter, actor, director), by enabling the user 
to link into the FRBR OPAC service. The FRBR OPAC service will then show the user a 
page similar to a search results page with all works related to that author. Figure 9 shows the 
page for the author “Rudyard Kipling”. When we click in “See works…”, we are forwarded to 
a page from the FRBR OPAC service showing all the works related to the given author 
(shown in Figure 10). 

This service was design to fulfill the requirements for authority discovery and access. In this 
sense the service uses a specific database design for this purpose which is fed with 
information obtained from the FRBRization process. 

 

 
Figure 8 – Search results for “Mauriac”. 
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Figure 9 – Page for the author “Rudyard Kipling”. 

 
Figure 10 – Search results for works from author “Rudyard Kipling”. 
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6 Conclusions 

Although the current test already shows good results, there is still much work to be done in 
improving the overall process, especially in its support for aggregated works and serial works 
which were not completely solved in the current process. These issues need to be more 
carefully addressed since they have implications in all stages of the process. In pre-processing 
with specific rules for normalizing analytical information, at the extraction stage for 
structuring and formatting the information (specific relations and properties) and at the 
aggregation stage for specific methods of aggregation. 

6.1 Future Improvements 

Looking at the FRBRization process, the pre-processing stage needs to be improved to fix 
some of the issues that remain in this version, especially those related to the identification of 
the relator code for responsible entities. A possible approach to solve the relator code issue 
would be to interpret the information contained within the record (e.g. in title fields, other title 
information, statements of responsibility, etc.) in search of keywords that may reflect the 
relationship of a given authority to the item (e.g. given the text “Translated by H. T. Lowe-
Porter” infer the relator code “730” or “trl” for the authority named “H. T. Lowe-Porter”).  

The FRBR extraction stage, needs to be better evaluated with an even wider range of items, 
especially to validate the formatting of attributes (e.g. numeric values, measurement units). 
The identification of the author of a work may also be improved by adding rules specific for 
each type of work (e.g. book, film, play, art work, thesis, etc.). 

Finally, the FRBR aggregation also needs to be improved especially related to the aggregation 
of expressions and subjects (FRBR group 3) which still need to be effectively addressed. 
Currently these entities are being properly extracted from the bibliographic records, but the 
aggregation methods still need to be evaluated. It is possible that for a better aggregation of 
expressions, these must be refined in different types (e.g. textual material expressions, 
cartographical item expressions, sound recording expressions) since each one may have 
different measurement units for certain properties or even include distinct properties. To 
effectively aggregate subjects, some real work must be done in normalizing the schemes and 
terms used for subjects by mapping equivalent terms in different schemes into a common 
scheme. 

Currently, the bibliographic records are being enriched by information contained in authority 
records. Nevertheless, we think that it would be better to first process the authority records 
since they tend to be more normalized then the bibliographic records, and they contain key 
information for FRBRization. This information is the primary and alternative names of an 
author (this information is already being used), but especially the titles of their works. 
Unfortunately, this information is not always present in the bibliographic item and, as 
previously stated, it tends to be better cataloged in the authority records. The potential of these 
authority records was realized at too late a stage in the task to allow time to redesign the 
process. 
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6.2 Final Considerations 

It is important to note that most of the work developed in this task consisted of improving the 
quality of bibliographic records and normalization of their contents. This is mostly due to 
cataloguing practices followed by each particular bibliographic agency (in this case national 
libraries) that are not conformant with the general practices used by the remaining libraries. 
The reasons for this are usually related to the lack of support by cataloguing applications to 
the format (e.g. use of older versions, long time for updates), and also some inability of the 
format to keep pace with the needs of some cataloguing agencies. 

We hope that all this work on correction and normalization of bibliographic records on these 
catalogs could be used in TEL so that the quality of the records can be increased while 
guaranteeing that all records satisfy the same quality requirements. This would also contribute 
to the normalization of the cataloguing practices applied to the bibliographic records which 
could ease the processes of discovery and dissemination of their contents. 

Looking at the FRBRization of bibliographic information contained in MARC records, we 
achieved good results. Nonetheless, there is still much work to be done in improving the 
overall process, especially in its support for aggregated works and serial works. Also, the 
FRBR aggregation of expressions and subjects still needs to be effectively addressed 
(although all classes and properties are already implemented). The FRBRization of authority 
records at an earlier stage of the process would potentially improve the results of the process. 
Nevertheless, this would involve some adjustments to the current FRBRization process. 

More generally, how the FRBRization process will be integrated in the TEL portal will be 
explored further in the coming months. The scalability of the process to all collections in TEL 
is yet to be analyzed and measured, and most certainly may imply further developments. It is 
important to note that, with the actual architecture, the first time the FRBRization process 
executes it will take a long time to complete, since it must walk through all records in all 
collections. But when integration stabilizes and new incoming records tend to be fewer, the 
effect of FRBRization on performance will become acceptable.  

 


