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I. Introduction

The world of cataloguing never stands still, fortunately. A lot has happened the last forty years
since the Paris Principles of 1961. The environment within which cataloguing principles and
standards operate has changed dramatically. Automated systems for the creation and processing
of bibliographic data are no longer a novelty. There has been an enormous growth of large-scale
databases due to shared cataloguing programs and the continued growth of publishing output. At
the same time there is a huge need to reduce cataloguing costs, e.g. by minimizing duplicate
cataloguing effort and by using minimal level cataloguing. The users’ expectations and needs are
higher and more complex than ever. The demands to the cataloguing systems are different now,
and the technological development has given us means to handle these demands in new and
increasingly better ways.

Many of the cataloguing systems used in the majority of the libraries today still reflect the old
card catalogue. They do not exploit the possibilities of the digitalization of data. In these
cataloguing systems, as in the card catalogue, a bibliographic record lives in a relatively closed
environment and there is no way of expressing many of the aspects and relationships of a
document that we know exist.

The development of a conceptual model that meets the new demands, and is adapted to the
digital reality and the World Wide Web, were therefore greeted with enthusiasm (for the most
part) and were long anticipated.

The FRBR (Functional Requirements for Bibliographic Records) model saw its beginning at the
1990 Stockholm Seminar on Bibliographic Records. After many years of work and several
rounds of hearing, worldwide reviews and comments from individuals and organizations, the
report was finally presented to the Standing Committee of the IFLA Section on Cataloguing in
1997, at the 63" General Conference of the International Federation of Library Associations and
Institutions held in Copenhagen. The Standing Committee approved the final report at its
meeting on September 5, 1997. The principles of cataloguing are reworked, and the foundation
for a new generation of library systems is laid. The FRBR model is certainly not the only
conceptual model that strives to rework the principles of cataloguing, but it is already widely
known on several continents.

The process of changing the current cataloguing practice with millions of records worldwide is
not easy. It is not a process that will take five years, or even ten years, but we finally see some
proof that the process has started and that FRBR is one of the cornerstones in this change.

The FRBR model is the framework of this master thesis. It has been widely discussed on a
conceptual level. With this thesis | hope to contribute to that discussion, and at the same time
give an attempt to bring the discussion to a physical and practical level.



2. Objetives, theory and methodology
2.1 Objectives of the master thesis

In “Functional requirements for bibliographic records: Final report” (IFLA 1998), a structured
framework for relating the data that are recorded in bibliographic records to needs of the users
is described. Professor Shoichi Taniguchi, at the University of Tsukuba, has proposed a modified
conceptual model based on this framework. Both these two models are on a conceptual level,
i.e. they are entirely independent of all physical considerations.

On the basis of these two models, two primary objectives have been elaborated for this master
thesis.

The first objective is to present two logical and physical databases based on these models. With
this | hope to give some viewpoints on how it might be possible to model a database based on
FRBR. It is an attempt to bring the discussion of the model from a conceptual to a practical level.
It is also an exercise for my own interest in building a relational database.

The second objective is to compare the two databases’ ability to handle complex documents. A
discussion on the conceptual level on how certain aspects of a document can be represented
within the two models is given. Then the databases are filled with the data from these
documents. With this | hope to visualize some of the physical consequences of the two models.
Hopefully, this will indicate whether any of the two models are better in reflecting the aspects of
different types of complex documents.

It is not always necessary to record all the aspects of a document in the bibliographic
description, but when we wish to describe all aspects it is important that our database gives us
that possibility. Therefore the user of the database is assumed to be of the most specialised
type, interested in high detailed descriptions.

2.2 Theory and Methodology

The two models presented in this thesis are based on document analysis of “Functional
requirements for bibliographic records: Final report” (IFLA 1998), “A conceptual model giving primacy
to expression-level bibliographic entity in cataloging” (Taniguchi 2002), “A conceptual model giving
primacy to text-level bibliographic entity in cataloging” (Taniguchi 2003a) and “Conceptual modeling of
component parts of bibliographic resources in cataloging” (Taniguchi 2003b).

The data models are built with Enhanced Entity-Relationship modelling (EER, but for simplicity it
will be referred to as simply ER). The diagrammatical representations of the ER models are
based on the Unified Modelling Language (UML). Entity types are shown as rectangles labelled
with the name of the entity. The first letter in the entity name is upper case. If the entity is
written in lower case it would mean an instance of that entity. For example, “a work is
expressed in one or more expressions” would mean “an instance of the entity Work is
expressed in one or more instances of the entity Expression”.

Relationship types are shown as a line connecting the associated entity types, labelled with the
name of the relationship (normally a verb or a short verb phrase). A relationship is only labelled



in one direction. An arrow symbol is placed beside the name indicating the correct direction for
a reader to interpret the relationship name. Sometimes, modifications are made to enhance the
readability of the figures.

The attributes of an entity are displayed with the first letter in lower case. When an entity and
its attributes are presented in the text, the entity name is followed by a parenthesis containing
the attributes. The primary key attributes are underlined. For example, Form (formID, form)
indicates that the name of the entity is “Form”, and it contains the attributes “formID”, which is
the primary key, and “form”.

The cardinality is represented with both minimum- and maximum cardinality beside the entities
(e.g. 1..]1 means that both the minimum- and maximum cardinality is one and the notation 0..*
means that minimum cardinality is zero and maximum is indefinite).

The process of normalization is used as a validation technique for the logical models.
This technique is based on functional dependencies. This is explained more thoroughly in the
text. A normalized database is less vulnerable to problems that might appear when it is updated.

Access is selected as database management system for the design of the physical databases.
Structured Query Language (SQL) is used to communicate with the database.

In chapter 7 the ER-schemas are used as an analytic tool to discuss the modelling of different
aspects of a document.



3.STRUCTURE OF THE MASTERTHESIS

This master thesis contains eight chapters and an appendix:

Chapter I:
A short introduction to the framework of this master thesis is given.

Chapter 2:
The objectives and the theoretical and methodological foundations of the master thesis are
explained.

Chapter 4:

A presentation of the two conceptual models is given. The presentation is based on document
analysis of “Functional requirements for bibliographic records: Final report” (IFLA 1998), “A conceptual
model giving primacy to expression-level bibliographic entity in cataloging” (Taniguchi 2002), “A
conceptual model giving primacy to text-level bibliographic entity in cataloging” (Taniguchi 2003a) and
“Conceptual modeling of component parts of bibliographic resources in cataloging” (Taniguchi 2003b).
The reception of FRBR is commented, and some problems with the model are pointed out.

The chapter concludes with a summarization of the differences between the two models.

Chapter 5:

The main steps in the transformation from a conceptual to a logical and physical model are
described. The differences between the two models are shown. The logical and physical models
are further explained in the appendix section.

Chapter 6:
The data foundation for the building of the databases, the identification of different aspects of a
document, and the testing of the physical databases is presented.

Chapter 7:

A discussion on how different aspects of a document can be modelled is carried out. Data is
recorded in the databases and some physical aspects are pointed out. The two models are
compared both on a conceptual and a physical level.

Chapter 8:
The main conclusions of this study and areas for further work are presented.

Appendix:
The appendix section contains supplementary information to the running text.



4. THE CONCEPTUAL MODELS

An interpretation of the two conceptual models is presented. Some of the problems people
have encountered when dealing with the FRBR model are presented. The chapter concludes
with a summarization of the differences between FRBR and the expression-prioritized model.

4.1 The FRBR model

The methodology used to develop the conceptual model of FRBR is based on entity-relationship
analysis (ER-analysis). | will use the terminology from this methodology throughout this paper. In
this chapter | will shortly show how the conceptual model is built. | will first cite the definitions
of the entities of the model and give some comments on the cardinality issues and the
relationships between the entities. | will present my interpretation of the FRBR model and give
some arguments for why | have interpreted it this way.

The FRBR model consists of several entities divided into three main groups. Group One
comprises the entities Work, Expression, Manifestation, and Item. These entities represent the
product of intellectual or artistic effort that is described in bibliographic records. Work is
defined as “a distinct intellectual or artistic creation” (IFLA 1998, p. 16). Work is wholly an
abstract notion. As a cause of this abstract character it is difficult to find an operational
definition of the entity. For example, an adaptation for children of a work might be viewed as a
new work by some since it involves independent intellectual or artistic effort. Others will interpret
it as a new expression of the same work. | will return to this problem in chapter 4.1.3.

The Work entity has a clear grouping capability (e.g. different translations of a work would easily
be grouped by their relationship to this work (i.e. is a realization of). This is in accordance with
the conclusions drawn in “The FRBRization of Humphry Clinker” (OCLC 2002) which is a
project at the Online Computer Library Center (OCLC) that aimed to examine the conversion
of bibliographic records to conform to FRBR requirements. One of the conclusions of this
project is:

“The FRBR notion of work is a valuable concept. It provides a means to aggregate bibliographic units
to simplify database organization and retrieval” (ibid., Conclusions).

Expression is defined as “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” (FRBR 1998, p. 18). This entity contains attributes to describe the
intellectual content, e.g. the specific words, paragraphs or notes of a document, and is not a
physical entity. One of the main purposes of this entity is to indicate that the intellectual content
in documents that physically differs from each other is the same.

Manifestation is defined as “the physical embodiment of an expression of a work” (ibid., p. 20).
This entity is, if we look at its definition, stated to be a physical entity, but if we look closer at its
attributes, we will see that some of them (titles and responsibility designations) describe the
intellectual content, which belongs to the expression level. Normally it is not the physical
embodiment (i.e. the manifestation) that has been given a name, but the intellectual content, the
text, which has been given a name. However, sometimes it might be argued that a title



statement has been given to the manifestation, for example, if the title statement is “Volume 3,
and refers to the third volume of the manifestation. The manifestation is therefore both a
physical, and a non-physical entity.

All the three entities mentioned above are abstractions, and therefore represent general aspects
of a document. They do not relate to any specific copy.

The last entity of group One is Item. It is defined as “a single exemplar of a manifestation” (ibid.,

p- 23). This entity would contain mostly local data (e.g. location of a document, missing pages, if
the document is personally signed by the author, etc.).

Figure 0.1 Group One entities and primary relationships

1.1 1 1.* 1.* 1.1 0.+
Work _ Expression Manifestation Ttemn
Is realimed through » Is emhodied np Is exermplified by p

| will now proceed with a discussion on the cardinality. Figure 4.1 is a schematic representation
of the group One entities, their relationships and cardinality. The title, responsibility, and edition
statements that appear in an item are all associated with the manifestation. These attributes play
a significant role in the execution of the user tasks find, identify, and select
works/expressions/manifestations. It is therefore reason to believe that the entity containing
these attributes forms the basis for the bibliographic record, i.e. the entity given primacy. An
instance of the entity given primacy must always be created. The minimum cardinality of
Manifestation will therefore be one. This is not unproblematic. In some cases when modelling
parts of a document that describe the intellectual content of the part (content parts) it seems
difficult to create a manifestation record for the component part. This might indicate that one
would need an alternative policy on the minimum cardinality for Manifestation for component
parts. This will be discussed more thoroughly in chapter 7 where | will give examples on the
modelling of different types of documents. The minimum cardinality of Manifestation will in this
chapter be noted as one.

We want to be able to create a Manifestation record without necessarily having to create an
Item record (e.g. in the acquisition module of a library system). A manifestation may therefore
be exemplified by zero or more items. This is noted as 0..* at the top left corner of the Item
entity (the zero represents minimum cardinality, and the asterisk, *, the maximum, which in this
case is “many”).

The “Is exemplified by” relationship is represented by a plain line drawn between the entities. In
the figure it is read from left to right (as the arrow symbol indicates). The opposite relationship
between Manifestation and Item (from right to left) would be read “Is an exemplification of”.

An item may exemplify one and only one manifestation (this is noted as |..| at the top right
corner of Manifestation).



A manifestation may embody one or more expressions (I..* at the top right corner of
Expression), and an expression may be embodied in one or more manifestations (l..* at the top
left corner of Manifestation).

An expression is the realization of one and only one work. The cardinality on the Work side of

the relationship is therefore 1..1 (top right side of Work). And finally, a work may be realized
through one or more expressions (I..* at the top left corner of Expression).

Figure 0.2 Group Two entities and relationships

1.1 1.# 1.# 1.#* 1.1 0.*
Work : Expression Manifestation Ttem
Is realimed through » Is ervhodied in p Is exemplified by »
0.* 0.* 0.* 0.*
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0.*
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1.*
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Group Two comprises the entities Person and Corporate Body. Person is defined as “an individual”
(IFLA 1998, p. 23), and Corporate Body is defined as “an organization or group of individuals
and/or organizations acting as a unit” (ibid., p. 24).These entities represent those responsible for
the intellectual or artistic content, the physical production and dissemination, or the
custodianship of the entities in the first group. These two entities enable us to name and identify
a person or a corporate body in a consistent manner, independently of how they are named in
any particular expression of a work.

Figure 4.2 depicts the group Two entities and their relationships to the group One entities. The
cardinality and relationships are read the same way as in figure 4.1. The cardinality between
group One and group Two entities are many-to-many.

A work may be created by zero or more persons/corporate bodies. The cardinality is noted as
0.* in the figure (at the right end of the “Is created by” relationship line). Minimum cardinality is
zero because sometimes we will not be able to identify the creator of the work (e.g. the Bible,
or traditional songs).



A person or a corporate body may create zero or more works (cardinality 0..* at the left side of
the “Is created by” relationship line).

Sometimes the ones responsible for the realization of an expression are unknown. For example,
it is not always noted who the translator of a work is. If minimum cardinality is set to one, and
not zero, it would imply that some data would have to be recorded, for instance “unknown”.
This would cause problems if one would like to develop an authority register file using the
Person and Corporate Body entities. An expression may therefore be realized by zero or more
persons/corporate bodies (0..*). A person/corporate body may realize zero, one or more
expressions (0..%).

A manifestation may be produced by one or more than one person/corporate body (1..*), and a
person/corporate body may produce zero or more manifestations (0..*). An item may be owned
by one or more than one person/corporate body (1..*¥), and a person/corporate body may own
zero or more items. This implies that data will be recorded in the database even if the ones
responsible for the manifestation or the item is unknown (e.g. [s.n.]).

Figure 0.3 Group Three entities and relationships
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The third group comprises the entities Concept, Object, Event and Place. Concept is defined as “an
abstract notion or idea” (IFLA 1998, p. 25), Object is defined as “a material thing” (ibid., p. 26),
Event is defined as “an action or occurrence” (ibid., p. 27), and Place is defined as “a location”
(ibid.).



The group Three entities serve as subject of work. In addition to the four entities of group
Three, the entities of group One and Two may also be treated as subject of a work. Figure 4.3
shows the relationship and cardinality between the entity Work and the group Three entities.
The cardinality is many to many. A work may have zero or more subjects (0..* at the right side
of the “Has a subject” relationship line), and the subject entities may be the subject of zero or
more works (0.* at the left side).

4.1.1 Aggregate and Component Entities

In the previous chapter we treated the group One entities as integral units, but often we will
have aggregate and component entities. An aggregation is entirely conceptual and does nothing
more than distinguish a “whole” from a “part”. An aggregation represents a “has a/part of”
relationship between the entity that represents the whole, and the entity/entities that
represent(s) the part(s). These relationships are linear (not hierarchical as the relationships
within the integral unit).

On the Work and Expression levels these whole/part relationships are divided into two main
categories: dependent- and independent parts. Dependent component parts are intended to be
used in the context of a larger whole. These components depend on the references to the
larger whole to be identified. Normally they do not have distinctive titles. The dependent
category can be divided further into two subcategories: segmental- and systemic parts.
Segmental parts are distinct identifiable segments within a whole (e.g. included prefaces).
Systemic parts are integral aspects that are interwoven with the rest of the content (e.g. the
sound aspect of a film). These relationships can be expressed less formally as a contents note.
Independent parts often have distinctive titles and are not dependent on the context of a larger
whole for their meaning (e.g. monographs in a monograph series).

On the Manifestation and Item levels (representing physical content) the component parts are
divided in much the same way as on the Work and Expression levels. We have discrete physical
units (corresponding to segmental parts, e.g. on the Manifestation level: vol. one of a ten-volume
set of Ibsen’s collected works, and on the Item level: the two parts of a copy of this collected
works vol. one, which in this particular case was separated into two parts), and integral parts
(corresponding to systemic parts, e.g. on the Manifestation level: the soundtrack of a film that is
embedded in the film, and on the Item level: a record jacket).



Figure 0.4 A possible scenario of whole/part relationships
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Figure 4.4 depicts one possible scenario of whole/part relationships. The example given in
chapter 5.3.4.1 of the FRBR report (IFLA 1998, p. 78) can be used to clarify figure 4.4.

The notation W1, WI.I, etc., correspond to the notation used in the example in the FRBR
report. W1, W1.1, and W1.2 are all works on the same level even if they are depicted in
different heights here. This is merely done to make room for the graphical representation of all
the relationships. W1 is the work “Minnesota politics and government”. This work is an
aggregation of the two works: “People serving people” (WI.1), and “Voices of Minnesota
politicians” (W1.2). W1.l and W1.2 are both parts of W1.

W1 is realized as a multi-media learning resource (El), which is embodied in a kit published in
1976 (MI). El is an aggregation of Poseley’s text for a booklet included in the multi-media
learning resource (El.1) and excerpts from recorded speeches of politicians (El.2). M1 is an
aggregation of a 30 page booklet (MI.1) and a sound disc included in the kit (M1.2).

| have also shown a possible whole/part relationship within the item. Let us say that the booklet
in the kit was worn out so the library mad a copy of it. Due to some circumstance the copy of
the book would be separated into two volumes. The copy the library made (I1.1) would be a
part of the whole item (I1), and volume one of the copy (I1.1a) and volume two of the copy
(I1.1b) would be a part of the copy II.1.

The relationship between component entities would also be linear, as the whole/part
relationships. Examples of this kind of relationships would be “Has a supplement”, “Has a
summary”, etc. Both aggregate and component entities will be further discussed in chapter 7.



4.1.2 Reception of the FRBR model

Does FRBR have a future? Are librarians and information specialists interested in this new (it still
is) framework. The answer is without a doubt yes. The fact that FRBR is having an impact on
standards like AACRIlI and MARC 21 is a solid proof in that direction. Also, the response on the
FRBR mailing list (frbr@infoserv.inist.fr) and in professional literature reveals a great interest. It
shows that the model is important and that it must be the foundation for the database of the
future when it comes to storing and exchanging bibliographic records. In “FRBR and further” (Le
Boeuf 2001), Patrick Le Boeuf has gathered comments on FRBR as found in professional
literature on the Web. His paper gives examples of the response in Europe, Australia and in the
USA. He found that there is an obvious interest in FRBR though it varies from country to
country. It seems that the enthusiasm for the model is warmest in countries with a western
culture. This might be an indication on the model not being as independent from culture and
language as the original intentions were. Le Beeuf himself is very optimistic of the role FRBR will
play. He states:

“In the future, library catalogues will predictably be conceived as web sites from the very beginning,
not as just ‘ordinary’ databases eventually put on the web, as is the case nowadays, and FRBR will
play an important role in this evolution” (Le Boeuf 2001, p. 44).

The OCLC project “Experiments with the IFLA Functional Requirements for Bibliographic Records
(FRBR)” (Hickey 2002) states:

“The IFLA report [...] is having a profound impact on how people look at bibliographic data [...]. It
seems clear that, at a minimum, anyone interested in the relationships between bibliographic items
needs to take FRBR into account”.

Several countries have taken FRBR in use in formal training. This implies that more and more
young librarians will be acquainted in the years to come with FRBR. This might be indications of
FRBR playing a crucial role in future revisions of ISBDs.

Le Beeuf also presents proposals, found in professional literature, made to enhance the FRBR
model, something | will return to in chapter 4.1.3, problems with the FRBR model.

In several projects, databases based on FRBR have already been developed. Two of the most
known are the Australian Literature Gateway (AustLit, http://www.austlit.edu.au), and VisualCat
in Denmark.

The European library automation group (ELAG) has, according to the document “FRBR: Some
comments by ELAG” (Peruginelli 2000), performed several analysis on FRBR. This organisation is
also very optimistic on behalf of FRBR. They claim that “[FRBR’s] design is not only of a high
theoretical value, but also a practical one” (ibid., paragraph |). They believe that the model will
lead to a greater precision in retrieval of documents and an enhanced understanding of
relationships between bibliographic elements. They also find that in a long term perspective the
model will economize cataloguing efforts by reducing duplicate efforts. ELAG further expresses
the need for “[...] experimental implementation in the real world of library systems, evaluating
benefits and shortcomings” (ibid.). This paper is an attempt in this direction.

Aalberg (2000) discusses some practical approaches to FRBR. He emphasizes the ability to
navigate in the “bibliographical universe”. Many times when searching in a bibliographic database



that contains collections from several institutions we will get the same document several times
in our result set (duplicates). By dividing the bibliographic record in several levels we now have
the means of grouping information elements that are identical which should help us avoid
duplicates. The relationships between the levels will give the user possibilities to navigate in the
hit list. Aalberg also points out that with the four levelled structure of FRBR it will be more
difficult to create interfaces that are understandable for the users.

4.1.3 Problems with the FRBR model

Even though the reception of FRBR is mostly positive, several problems with the model have
been pointed out. In this chapter | will present some of the problems that | hope this paper
might be able to shed some light on. It seems the entity that poses the most problems is the
Expression.

Many of the problems are of definitional art: how do we define a work, and how do we define an
expression? How much can an expression be altered before we have a new expression (i.e. what
do we consider to be minor corrections)? The definitions in the FRBR report are not good
enough to resolve these issues. This paper does not attempt to solve these issues, but they will
be touched upon in relation to other problems.

ELAG (Peruginelli 2000) found that it is highly problematic to assign some relationships between
expressions (without specifying what sort of problems they have encountered). This type of
problems will be discussed in this paper, and | will show that most of these relationships can be
dealt with within the FRBR model, either hierarchically through the Work level or through
whole/part relationships.

The Associazione Italiana Biblioteche (AIB 1999) would like to organize the Expression entity
into a hierarchy. They use musical works as an example. A musical score and the performance of
that score are two expressions at the same level of a common work. AIB argues that the
performance should not be linked directly to the work, but should be linked through the score
(on which it is based). This problem is related to the one mentioned above. The only way to
model this relationship in FRBR is through a linear relationship (e.g. based on), but in reality the
relationship between these two expressions are hierarchical (the performance is subordinate to
the score on which it is based). AIB therefore propose to subdivide the Expression entity into
four entities. Personally | believe that the relationships defined in FRBR are good enough to
model these aspects of the Expression. A performance of a work is still a realization of this work
even if it is based on another expression of the work.

In a mail on the FRBR Listserv Archive (frbr@infoserv.inist.fr, posted 2003.08.1 1) Martha Yee
suggested that the attributes edition, title and statement of responsibility belong to the
Expression, not the Manifestation, as suggested in the FRBR report. She argues that changes of
value in these attributes are more likely to identify a change in the Expression than a change in
Manifestation. She further claims that the attributes of the Expression are insufficient to identify
all significant changes in intellectual and artistic content. This is in line with the model proposed
by Taniguchi. This will be discussed later in this paper.

Taniguchi (2003b) gives examples on the modelling of component parts in FRBR and in the
expression-prioritized model. He concludes that a content part is modelled differently from a



document part and a host item in FRBR, and that this is a weakness in the model. In chapter 7 of
my thesis, where | give examples on the modelling of these document types, a content part and
a document part is modelled in the same way in FRBR, but some problems did occur. The
discussion is carried out in chapter 7.

4.2 The expression-prioritized model

The expression-prioritized model is a conceptual data model for bibliographic records, proposed
by Professor Shoichi Taniguchi at the Institute of Library and Information Science, University of
Tsukuba, Japan. This model has a strong resemblance to the FRBR model, but has some crucial
modifications that open for new perspectives. The expression-prioritized model is presented in
“A conceptual model giving primacy to expression-level bibliographic entity in cataloging” (Taniguchi
2002). It is further developed and exemplified the following year (see Taniguchi 2003a). This
model is an integration of the FRBR model and Taniguchi’s own three-layered model (first
presented in 1990 in Japanese (Taniguchi 1990). He continued to develop this model, and the
reworked model is presented in his 2003a article referred to above). The model differs from
FRBR by

I. how the bibliographic entities are defined,
2. what entity is to be given primacy, and
3. what attributes to associate with the different bibliographic entities.

The entities of the expression-prioritized model are defined with a combination of two
methods. Taniguchi refers to these methods as the “hierarchical way” and the “parallel way”. In
the hierarchical way “an item in hand is understood to result from the stepwise instantiation
process from an idea itself that is the most abstract to a physical item” (Taniguchi 2003a, p.7). In
the parallel way the “entities are built to be resulted from the division of an item into
components that are mutually exclusive” (ibid., p. 15). According to Taniguchi, the former
method is the one used to define the FRBR model, and the latter method is used to define the
three-layered model. To me it seems the parallel aspect is present in FRBR, since the
bibliographic entities are seen as integral units reflecting a document. The two methods of
defining bibliographic entities are combined to define the expression-prioritized model. | had
some problems following the argumentation of how this combination is done in practice. For a
more detailed description on how this is done | therefore suggest reading Taniguchi’s 2003a
article referred to above. However, the result of the combination of these two methods is clear.
In Taniguchi’s model the bibliographic entities are more rigorously divided than in FRBR, the
entities being mutually exclusive. For example, the distinction between carrier and content
(Manifestation and Expression) is clearer in the expression-prioritized model, where the
Manifestation is solely a physical entity. In FRBR on the other hand, it is a hybrid of physical- and
intellectual content, as we have seen earlier in this paper.

The expression-prioritized model incorporates all the entities defined in FRBR, but instead of
focusing on the Manifestation layer, as FRBR and current cataloguing practice do, it focuses on,
and gives primacy to, the Expression level'. It is the Expression that will be the foundation for a

"In his article “A conceptual model giving primacy to text-level bibliographic entity in cataloging: A detailed
discussion” (Taniguchi 2003a), Taniguchi proposes a different terminology for the bibliographic entities than the
FRBR terminology: namely expression/text instead of expression, manifestation/medium for manifestation, and



bibliographic description, not the Manifestation. This is certainly the most important feature of
Taniguchi’s model. This is what makes it interesting for further investigation.

However, the gap between what we have in front of us and what we want to describe is
increased. Taniguchi writes:

“When we adopt a model that gives primacy to a text-level entity [see footnote 1], we must use a
physical object in hand to arrive at a general text description [...] that will apply to all manifestations
containing the identical text, in addition to a general physical description that will apply to all other
instances of copy-level.” (Taniguchi 2003a, p. 41)

The gap between the object in hand to what we intend to describe (from the item in hand to
the expression) is bigger than in current cataloguing practice where the gap is from item to
manifestation. This increased gap might, as Taniguchi points out, lead to a need for revision and
extra cataloguing efforts as related manifestations appear. This seems to be a potential
drawback, but it is uncertain how severe it might be.

The expression-prioritized model is hierarchical in the way that the other bibliographic entities
are subordinate to the Expression: Manifestation is subordinate to the Expression and Item is
subordinate to the Manifestation. Work is defined as being intermediary to access Expression.

The attributes of the entities of the expression-prioritized model are for the most part identical
to the FRBR model, but for two of the entities, namely the Expression and the Manifestation,
there are some significant differences. Taniguchi changes the domain for the title of Expression
attribute, adds two new attributes (responsibility and edition) to the Expression entity, and
changes the domain for the corresponding attributes at the Manifestation level. He argues that
label information such as titles, statements of responsibility, and edition designations that appear
in an item is associated with the Expression and not the Manifestation. This label information
describes aspects of the Expression (the content), rather than aspects of the Manifestation (the
carrier). Excepted are label information related only to the physical embodiment of a text, which
would belong to the Manifestation.

User tasks related to the entity given primacy are accomplished with the attributes of that
entity. Taniguchi argues that the attributes mentioned above are necessary for the user tasks
finding and identifying an expression, and therefore belongs to the Expression level. As we have
seen earlier, the FRBR model does not specify any source for the title of the Expression.
Taniguchi claims this can be taken from the document in hand. In current cataloguing practice
we make a new record for a new text, but we also make a new record if we have the same text
in a different format. We choose to communicate the difference in manifestation rather than the
identity of the expression. This has been called the “format variations” or “multiple versions”
issue. The expression-prioritized model gives an attempt to solve this issue.

What Taniguchi calls upward pseudo-assignment, is caused by the fact that the attribute title of
Expression in FRBR has no substantial content. There is no ISBD or GARE data element mapped
to the attribute. To support the user tasks find, identify and select Expression the data model
must “inherit” attributes upward from Manifestation to Expression. The label information found
on an item, which is the source for the Manifestation attributes title and responsibility will also be
mapped to Expression. As a result we get a database with a lot of redundant data. We would

item/copy for item. I will only use this terminology in direct quotes, unless otherwise noted I will use the FRBR
terminology throughout.
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want to avoid this redundancy. When moving titles and statement of responsibility found in the
document to the Expression level we remove this redundancy.

Taniguchi opens for the possibility to assign subject terms to the Expression in stead of the
Work as an alternative policy. This might be a consequence of choosing the policy of creating a
work in limited cases as described below. However, it is not likely that expressions of the same
work will have different subjects. The attribute therefore clearly belong to the Work level.

We now have all the bibliographic entities and their attributes. The entities and relationships of
group Two and Three in FRBR are unaltered in Taniguchi’s model, they will not be repeated
here. | will continue with the discussion of the cardinality. Because the entities, defined both the
hierarchical and the parallel way, are mutually exclusive we have no limitation on the number of
entity instances in a relationship. The cardinality between the bibliographic entities in the
expression-prioritized model is therefore many-to-many. This should not cause any problems,
but it would imply that an Item may compliment’ several instances of Manifestation. It is hard to
imagine that this would occur in practical cataloguing. It seems more natural to have a one-to-
many relationship between Manifestation and Item as is the case in FRBR. | will however let the
many-to-many relationship between these entities stand since it has no practical consequences
for my discussions because | have left out the Item level.

Let us now look at the minimum cardinality. Taniguchi writes:

“An instance of the entity which was given primacy must be created for every item”
(Taniguchi 2003a, p. 46)

This implies that the minimum cardinality of Expression is one. This leads to a minimum
cardinality of one also for the bibliographic entities below Expression (i.e. Manifestation and
Item). This as a result of the model being defined both the parallel and hierarchical way. This
implies that we need to create an instance of Item even if we do not have any data to fill in. The
Item record would then only consist of an Item identifier, e.g. an “iID”. For example, this would
be the case when handling acquisition or purchase of an item. The minimum cardinality of ltem
will be noted as one here, but in the discussions in the later chapters, the cardinality is actually
zero since | have left out the Item entity.

The minimum cardinality of Work is either one or zero. Taniguchi operates with two different
policies.

“If the minimum cardinality is zero, it means to create a work in limited cases. According to the current
AACR, and thus, in modeling the current practice, for example, uniform title authority records apply to
restricted cases or types of items, a work instance is created in restricted cases.” (Taniguchi 2003a, p.
20)

| will operate with the minimum cardinality of zero in this paper, since this gives an interesting
contrast to FRBR. Figure 4.5 depicts a schematic presentation of the entities and relationships in
the expression-prioritized model.

? This is the terminology of the expression-prioritized model. See figure 4.5 for the terminology of the relationships.
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Figure 0.5 The expression-prioritized model
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The many-to-many relationship between Work and Expression allows the creation of Work
instances in a flexible manner. More than one instance of Work can be created against a single
instance of Expression.

4.3 Summarization
This chapter sums up the important differences of FRBR and the expression-prioritized model.

In FRBR, an expression can only realize one work, whilst in the expression-prioritized model it
can express several works. This opens for a new way of modelling the relationships between
these entities. Figure 4.6 shows the two different approaches. Let us say that we have a
document that comprises two independent works. In FRBR the relationships are modelled on
the Work level as whole/part relationships, i.e. the work W1 is part of W3, W2 is part of W3,
and W3 is realized in El. In the expression-prioritized model the relationships are direct, i.e.
W1 is expressed in El, and W2 is expressed in EI.

Figure 0.6 The same relationships in the two models
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Another significant difference is that the expression-prioritized model opens for a policy where
a Work instance is only created in limited cases. Figure 4.6 illustrates this difference also. We
see that in FRBR three works have been created (the third, W3 being a collection of the two
other works), while in the expression-prioritized model it is not necessary to create this work.

A third difference is that in the expression-prioritized model, the attributes title, responsibility,

and edition statements that appear in an item is associated with the Expression. In FRBR these
attributes are associated with the Manifestation. In the expression-prioritized model the
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Manifestation does not have any title statements, and only the responsibility and edition
statements that are related to a difference in carrier are associated with this entity.
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5. LOGICAL AND PHYSICAL MODELS

Conceptual data models will in most cases contain structures that are not easily modelled by
conventional relational database management systems (DBMS), i.e. Access, as | have chosen to
use. These structures must be transformed into a form that more easily can be handled by a
DBMS. In this chapter | will describe shortly the most important steps in this transformation.
The data collection described in chapter 6 was used to help plot out data elements that were
not covered by the IFLA report (1998). The logical expression-prioritized model is built by
performing alterations on the logical model. This chapter is therefore mainly devoted to the
building of the FRBR database. Chapter 5.1.2 where the building of the logical expression-
prioritized model is described only discusses the parts which are different from the FRBR model.

5.1 Logical models

5.1.1 Building and designing the FRBR model

The logical database is independent of a particular DBMS and other physical considerations. The
logical model consists of an ER-diagram, a relational schema, and supporting documentation. |
will divide the conceptual FRBR model (shown in figure 5.1) into three different views
corresponding to the bibliographic entities (the Item level is omitted here). Figure 5.1 shows our
starting point for building a logical model. The whole/part relationship types are left out of figure
5.1 to make it less complex and easier to read. The relationship type between a “whole” and a
“part” would be many-to-many (1..*:0.*, a whole may have zero or more parts, and a part may be
part of one or more wholes).
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Figure 0.1 FRBR: the global conceptual model
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The first step is to remove many-to-many (*:*) relationship types. Looking at figure 5.1 we see
that there are *:* relationship types between all the entities, except between Work and
Expression, and Manifestation and Item, where we have one-to-many (1:*) relationship types.
Table 5.1 enumerates the different *:* relationship types in the FRBR model. The entity named
subject comprises all of the entities of group One, Two and Three (i.e. Work, Expression,
Manifestation, Item, Person, Corporate Body, Concept, Object, Event, and Place).
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Table 5.0.1 Many-to-many relationship types in the FRBR model.

Entity Relationship type | Related entity
Work 0.*:0..* Corporate Body
Work 0.%:0..* Person

Work 0.*:0..* Subject
Expression ] o Manifestation
Expression 0.*:0..* Corporate Body
Expression 0.*:0..* Person
Manifestation 0.*:].* Corporate Body
Manifestation 0.%:.* Person

Item 0.%:.* Corporate Body
Item 0.%:.* Person

Removing a ** relationship can be done by decomposing this relationship to identify an
intermediate entity. The *:* relationship is replaced with two |:* relationships to the newly
identified entity. For example, the relationship “a work is created by one or more than one
person/corporate body” can be decomposed into a new, weak entity (since no primary key has
been identified, and its existence depends on the entities Work and Person/Corporate Body),
and two new |:* relationships. | will call the new entity GrpOneAndTwolink, since this entity
serves as a link between the entities of group One and group Two (only the relationship with
Work is shown here since it is the Work view we are building), and the new relationships Takes
and Holds. This is shown in figure 5.2. The other *:* relationships are removed in the same
manner (e.g. Subject, SubjectLink and Work). We see that we now have |:* relationships
between all the entities involved. An instance of the entity Work Takes one or more instances
of the entity GrpOneAndTwolink, and an instance of the entity Person/Corporate Body Holds
zero or more GrpOneAndTwolink.

Figure 0.2 Decomposing the ‘Is created by’ relationship

Person

1.1 Tak 1.* 0.% (g 1ol
Wtk il GrpOnedndTveLink °

Corporate Body

26



The next thing we need to do is go through the attributes and remove all multi-valued
attributes’. A multi-valued attribute can be decomposed to identify a new entity. For example,
the attribute title of work is multi-valued. It is clear that a work can have several titles. The
FRBR final report states:

“There may be one or more titles associated with a work. If the work has appeared under varying titles
(differing in form, language, etc.), a bibliographic agency normally selects one of those titles as the
basis of a ‘uniform title’ for purposes of consistency in naming and referencing the work” (IFLA 1998,

p-33).

We may therefore remove this multi-valued attribute and identify a new entity called Title. Now
we can create an instance of the Title entity for every title that is associated with a work. The
relationship between this new entity and the entity Work is many-to-many. It would therefore
have to be decomposed in the same manner as | have described above in the comments to
figure 5.2. We get two new entities out of this one attribute: Title, and TitleLink. According to the
FRBR report, Work has |12 attributes. Appendix A lists all the attributes of the FRBR model and
indicates if they are multi-valued or not. The attributes intended termination, coordinates and
equinox are left out to make the model smaller and also because no cartographic work were
found in the data collection (see chapter 6). The attribute musical key is also left out, but this
information can be placed in the OtherDistChar table if necessary. We are then left with eight
attributes, and six of them are multi-valued (see appendix A). New entities are derived from
these multi-valued attributes.

The Work entity is then left with the two attributes form of work and date of work. None of
these two attributes can serve as a primary key. A primary key must have a distinct value for
each entity occurrence, and it cannot contain a null value. Both form and date of work may be
empty (hold a null value), and neither of them are unique since several works may have the same
form and date. A new attribute, called wiD (short for Work ID), will therefore be assigned. The
value of wlD will be automatically assigned by the DBMS. The domain for the attribute date of
work is a single date, or a range of dates (e.g. 1988-1990). The attribute might therefore be
interpreted as a composite attribute. Two simple attributes would then be derived of this
composite attribute. For the purpose of this master thesis | have chosen to simplify and leave it
as one attribute named wDate.

It is often desirable to write comments (notes) to a work that do not correspond to any of the
attributes we have. The attribute otherInfo will be assigned as a note field containing text. The
attribute typeOfWork is also assigned to be able to distinguish series (which are defined as
works), and other types of works. The attribute form of work will be called form in my data
model. The entity Work will then consist of the following attributes (the primary key is
underlined):

Work (wID, form, wDate, typeOfWork, otherlnfo).

The entity OtherDistChar is a weak entity. The primary key of a weak entity is partially or fully
derived from each owner entity. There is a |:* relationship between Work and OtherDistChar
(see figure 5.3). A Work instance may take zero or many instances of OtherDistChar, and one
instance of OtherDistChar is taken by one and only one instance of Work. The entity on the

* A multi-valued attribute holds several values for each instance of the entity.
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“one side” of the relationship (Work) is designated as the parent entity. The entity on the
“many side” is designated as the child entity.

The relationship between these two entities is established by posting a copy of the primary key
of the parent entity into the child entity. This attribute will then be a foreign key in the child
entity.

Figure 0.3

1.1 0.*

Work Takesy OtherDistChar

OtherDistChar now contains the attributes wiD (foreign key from the parent entity Work), and
distChar. A Work instance may take several instances of Other DistChar. The attribute wiD can
therefore not serve as a primary key for this entity. A new attribute, charlD, is assigned. We
now have the following attributes mapped to this entity:

OtherDistChar (charlD, wiD, distChar)

After a similar approach on all the entities in the model we validate the relations by using the
technique of normalization. The objective here is to avoid unnecessary duplication of data and to
make sure that the model is consistent. A normalized database is easier to update than an un-
normalized database. However, it is not always the situation that a fully normalized database has
maximum processing efficiency. Sometimes we will accept redundancy in the database if it
enhances the ease-of-use.

| will use the entities Title and TitleLink as examples on how normalization is used to validate
the data model. We have already stated that a work may have several titles. The attribute title is
therefore not qualified as a candidate for the primary key. The attribute titleID is assigned as a
primary key.

For an entity to be in the first normal form (1NF), each attribute of the entity needs to contain
one and only one value. We know that a title may be complex. The main title is often
supplemented with a subtitle. There are two ways of modelling this relation. One is to derive a
new entity called Subtitle, and link this entity to the Title entity. The other way is to derive a new
attribute, called subtitle. | have chosen the latter method. This might lead to some redundancy,
since several titles may have the same subtitle, and identical titles may have different subtitles. In
a small database such as my experiment base, this is not a big problem. | have therefore chosen
this method since it gives me a simpler model with fewer entities.

For a relation to be in the second normal form (2NF), every non-primary-key attribute must be

fully functionally dependent on the primary key. The values of the attributes title and subtitle are
given when we have the value of titleID, but if given the value of title, we do not necessarily know
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the titleID. There may in fact be several values of titleID since several identical titles might have
different subtitles. The non-primary-key attributes are therefore functionally dependent on the
primary key attribute. In this example where the primary key is a single attribute, we
automatically know that this dependency is a fully functional dependency. If the primary key
consisted of several attributes, the non-primary-key attributes must not be functionally
dependent on any subset of the primary key. The primary key of the TitleLink entity consists of
two attributes (underlined):

TitleLink (wID, titleID, typeOfTitle)

The typeOfTitle attribute helps us to distinguish main and part titles etc. The relations of TitleLink
is in 2NF if, when removing any of the primary key attributes, the dependency of the non-
primary-key attributes no longer is sustained. For example, if we remove titleID from the
primary key, we will not know the type of title since a work may have several titles. TitleLink is
therefore in 2NF.

For a relation to be in the third normal form (3NF), no non-primary-key attribute is transitively
dependent on the primary key. For example, if the attribute subtitle is unequivocally given when
we know the value of title, subtitle would be functionally dependent on title. Since title is
functionally dependent on the primary key, subtitle would be transitively dependent on the
primary key via title®.

This is however not the case, because identical titles may have different subtitles (and vice versa)
we do not have any functional dependencies within the non-primary key attribute, and thus
neither any transitive dependencies. The relations are now in 3NF. There are several higher
normal forms, but the normalization is not taken further here.

After normalizing the relations we should have a structurally consistent model which is logical
and has minimal redundancy. Figure 5.4 show a schematic representation of the Work view.
Every entity represents a table in the physical database. The numbers at the right of the entity
name correspond to the number each table is given in the alphabetical list of entities (see
appendix B).

* Transitive dependency occurs if attribute A determines attribute B (denoted A — B), and attribute B determines
attribute C (B — C). Attribute C would then be transitively dependent on A via B (if A — B and B — C, then A —»
O).
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Figure 0.4 Local logical data model for the Work view
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After building local logical models for the Expression and Manifestation views, the individual
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logical models are merged into a global model. The local models for Expression and

Manifestation are shown in the figures 5.5 and 5.6. The table SeriesLink (table number 36) that
we see in the Manifestation view (figure 5.6) is a link table that serve the same use as table 18,

GrpOneEntLink. It links a “part manifestation” to a “host manifestation” when the host is a series.
The reason for separating this from the GrpOneEntLink, which links whole/part relationships, is
that we want to be able to assign a number designating the sequential position within the series.
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Figure 0.5 Local logical data model for the Expression view
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Figure 0.6 Local logical data model for the Manifestation view
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Looking at the three figures of the local models we see that several entities are identical in the
different views. For example, we see that the entities Title and TitleLink exist in all the three
views. In the FRBR model we have title statements on the Work level, on the Expression level
and on the Manifestation level. If this data is stored in three different locations (i.e. tables) in our
database we would get a lot of redundancy since the titles on the three levels often would be
identical to each other. It would also cause unnecessary programming when creating a search
module for the database, since one would have to check at least three different tables when
performing a title search. A lower processing efficiency would also be a result of this. The Title
entities will therefore be merged into one entity containing titles in general, corresponding to all
the three bibliographic entities mentioned above. The two general attributes ID and typeOfID
(with the domain W, E, M) will replace the specific attributes wiD, elD, and mID of the entity
TitleLink:

TitleLink (ID, typeOAflID, titlelD, typeOfTitle)

Relations that are changed during the merging process are again validated using normalization.
Appendix C lists all the entities that are merged when building the global model.

After the normalization process and the merging of the local views into a global model we are
left with 43 tables. Figure 5.7 shows the global relational diagram for the whole FRBR model.
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Figure 0.7 Global data model for FRBR
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5.1.2 Building and designing the expression-prioritized model

The expression-prioritized model is built using the logical model of FRBR as a starting point.
Most of the entities will not be affected when the model is transformed from FRBR to the
expression-prioritized model. In this chapter | will describe the entities and relationships that
differ.

In the expression-prioritized model the series designations found in a document is associated
with the expression, not the manifestation as in FRBR. The expression view for the expression-
prioritized model is shown in figure 5.8. We see that table 36, SeriesLink, now is associated with
the Expression entity.

33



Figure 0.8 Expression view for the expression-prioritized model
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Figure 0.9 The Manifestation view of the expression-prioritized model

‘ Availahility 3 ‘ ControlMumber 7 ‘ FormOfCammer 15 Physicallednm 32 PlaceOfPublication 34
FormOfCarLink 16 l -
Bvallink 4 PhysMedpmLink 33 PlacePublLink 35
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GrpOneEntitiesLink 18

GrpOnedndTanlink 17

Work 43 Expression 12 Manifestation 22

CorporateBody 2

CrpHameLink 11

| CrpBodyfame 10 | |Persor|Name o |

Person 27

TseRestrictions 42

PersonTitle 30

Figure 5.9 shows the Manifestation view. The Manifestation does not have any title statements,
neither any series designation. The entities Title, TitleLink, and SeriesLink are therefore
removed.

Figure 5.10 shows the global view for the expression-prioritized model. The relationship line
between Work and Expression (symbolizing: a work is realized through one or more expressions)
has been removed. All the relationships between Work and Expression is now implemented
through GrpOneEntLink. The relationship line between TitleLink and Manifestation has been
removed. The entity SeriesLink is now associated with the Expression. The data dictionaries for
the two logical models can be found in appendix D.
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Figure 0.10 Global view of the expression-prioritized model
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Two of the attributes, responsible and edition, have the same names and belong to the same
entity, Manifestation, in both FRBR and the expression-prioritized model, but they have different
domains. In the expression-prioritized model the domain for the Manifestation attribute
responsible is restricted to statements which are related to manifestation layer, i.e. the formatting
of a text, typeface, page-layout, etc. The domain for the attribute edition is restricted to
statements relating to difference in form of carrier. The domains of the different attributes are
shown in appendix D.
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5.2 The physical models

The starting point for the building of the physical databases is the logical data models. The
entities, attributes, relationships, and constraints are “translated” into a physical database. The
database is implemented with a DBMS. | have chosen Access as a DBMS since it is fairly good
and easily accessible for most people being the standard equipment on most PCs.

Each entity in the logical model corresponds to a table in Access. Figure 5.1 1 shows the creation
of the Expression table of the expression-prioritized model in the Design view of Access. The
attributes will each be the header of a column (field) in the table. Each instance of an entity will
form a row (record) in the table.

The data type and length of the attributes are determined. The primary keys for each table are
created. The primary key in the Expression table consists of only one attribute, elD. The key
symbol in front of elD indicates that we have chosen this attribute as primary key. Table
properties like field size and validation rules are also implemented in this view. The figure shows

€ (1332}

the validation rule for the attribute regularity which can take two values: “r” or “i".

We further have to create restraints like: can we allow a field to be empty? Is the field
mandatory?

Figure 0.11 Excerpt from the Design View of Access

T —— .o

Feltnavn Dakakvpe Beshkrivelse
rLE |elD Autonummer unique auka number assigned by DBMS
| |responsibility Tekst that appear in a document, and are related bo expression )
[ | |edition Tekst that appear in a document (except skatements that only relate to difference in Form)
| |eDate Teksk date or vear for expression
| |expand Teksk WES OF MO
| |revise Tekst YES OF No
| |extent Tekst quantification of intellectual content
| |abstract Mokat &.0. summarization of content
| |sequencingPattern Teksk periodicals. ..
| B | regularity Teksk regular or irregular
| |frequency Tekst frequency pattern
| |kvpeOFfScore Tekst musical nokation, e.q. full score
otherInfo Teksk for notes
- — -
Feltegenskaper
Generelk | Oppslag
Feltstgirrelse 1
Farmat
Inndatamaske
Titkel
Standardverdi Feltheskrivelsen er walgfri, Den gjer det letkere §
‘alideringsregel Like "r" Cr " identifisere Feltet, og vises pd statuslinjen ndr du
yalideringstekst Use walue "¢ or i velger Feltet pd et skiemma. Trykk FL byvis du wil vike
Chligatorisk e et om beskrivelzer,
Tillak kom streng Mei
Indeksert K=
Uricode-komprimering Ja
IME-modus Ingen kontroll
IME-sekningsmodus Ingen konwerkering
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Figure 5.12 shows the Relationships view of Access. The creation of one-to-many relationships
between Expression and Language, Expression and FormLink, and FormLink and Form is shown.

We then decide which attributes we want to be indexed. The primary keys are automatically
indexed. Also the foreign keys are automatically indexed (we establish the foreign keys when we
create relationships between the tables in the Relationships window). In addition we might want
to index some other attributes with the data type Number, Text or Date/Time if we anticipate
searching for values stored in the field, and many different values are stored in it.

Figure 0.12 Relationships window of Access

responsibility
edition
elate
expand
revise
exktent
abstract
sequencingPattern
regularity
frequency
tvpeCfScore
atherInfo

When all the relationships and constraints are implemented the database is ready to be filled
with data.
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6. DATA FOUNDATION FOR COMPARISON

6.1 Data collection

The data collection used as a foundation for this master thesis was collected by associate
professor Liv Aasa Holm at the Library and information studies, Oslo University College,
Norway. She had performed a search in SAMBOK, which is a database service at the National
Library of Norway (URL: http://www.nb.no/baser/sambok?2/).

The search criteria was “Gynt” (title search), and “Ibsen, Henrik” (person).

The hit list showed 354 hits. Many of them were duplicates, or different editions of the same
work. The MARC records of these documents were used when building the logical models.
They were used to find additional attributes to the ones presented in the FRBR report (IFLA
1998). They were analyzed to find the particular aspects of different types of documents (i.e.
relationships within a complex document and between related works).

Some of the records are used as examples in this master thesis. The aspects reflected in these
documents are:

e Documents pertaining to a series
e Documents that have “content parts”
e Documents that have “document parts”

In chapter 7 these aspects are discussed and the terminology is explained.
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7. COMPARISON OF FRBRAND THE EXPRESSION-
PRIORITIZED MODEL

We have looked at how the conceptual models are defined. In this chapter | will discuss some
practical examples on how different documents can be modelled in the two data models. Some
of the particularities of the two models will be clarified when they are compared. The databases
are filled with the data from the examples. Hopefully this will reveal some of the physical
consequences of the two models. This chapter is an attempt to bring the discussion to a
practical level.

Several examples on modelling of documents in FRBR are given in the FRBR report (IFLA 1998),
but none of the examples challenge the model. Most of the documents in a library catalogue are
likely to be of a “plain” sort. They are plain in the sense that they comprise only one
manifestation to one expression to one work. These documents are easily modelled, and the
structure of the bibliographic record would be the same (i.e. one Work record, one Expression
record and one Manifestation record) in both the two models presented here. The difference
between the two models in these cases is the location and content of some attributes. It is my
belief that in these cases, even if the changes are minor, the expression-prioritized model is an
improvement of FRBR. | will therefore first give an example on the modelling of a “plain”
document.

Next | will give examples on some documents with aspects that will challenge the data models.
These documents will often have aggregations or component parts. Taniguchi (2003b) uses two
terms borrowed from Tom Delsey (1998) to describe two types of component parts: document
part and content part. The document part is a physically separate component of a multipart
document, while the content part is not physically independent. Through analyzes of the “Peer
Gynt” records two types of content parts were identified. One type is when the content parts
are expressed together in a certain succession, this type of content part will be called coexistent
content parts, and another type occurs when the content parts are expressed simultaneously,
this type of content parts will be called concurrent content parts (this type of content part is
described as an integral part in FRBR). The implications for the modelling of these types of
content parts will be discussed in this chapter. The modelling of some of the aspects of these
documents can not be solved until we have good operational definitions of the bibliographic
entities.

When we have tested the data models on challenging documents we will know if either of the
databases are better in modelling the relations of the “real world”. We want to be able to do as
few compromises as possible when we model these relations.

Examples will be taken from the “Peer Gynt” data described in the previous chapter. Examples
on challenging documents will be a collection of the plays of Ibsen, a work pertaining to a series,
and a song where both the lyrics and the melody exist as independent works as well as together
as a whole. Be aware that the item level is left out of this discussion.

41



7.1 The modelling of different types of documents

Example one: the “Neil Young example”.

This example shows how a “plain” document might be modelled in FRBR and the expression-
prioritized model. The source record is given in figure 7.1.

Figure 0.1 Source record in NORMARC

Hmam 2200181 45000117

012205871 rma

07 a

HNg 910429 us x eng

09 $am

HEA0FaE33 T2

HOSI00%alTL ad Thsen, H b kirh(Hl &)

#1001 0%a¥ oung, Heil

424 04%aThe play of comsciousness : an archetypal iderpretation of Herpik hsen's Peer
Gyt $oleil Toung

*2EM00Fad nn Ak cur, Mich b Trirersity Microfilms Internationalfc 1782

*30000%a[3], EEEL, 347 s Joill $o22 cm

#50000%ah vhardling (doktorzrad) - Umversity of C alifterda, 1981, - Papirkopi fra mikmofilm

#7400%aThe play of conse iousness $ard

#9001 1 $aThsen, HenriktPear GyntheToune, HMeil. The play of conscionsness © an awhetypal
iterpretation of Herrik [bsen's Peer Gyt

This document is a paper copy of a microfilm. It is a Ph.D. (*500 give us that information). The
language code is given in *008, and the subject in form of a Dewey number is given in *082. The
author is given in *100, and titles and responsibility designation is given in *245. *260 gives the
place of publication, publisher, and year of publication, and *300 gives the extent and dimension
of carrier.

Structurally this document is modelled in the same way in FRBR and the expression-prioritized
model. We have one Work instance, one Expression instance and one Manifestation instance.
When we fill our database with data from this document we see that in two of the tables we get
a different result. These two tables are GrpOneEntLink, which links the entities of group One,
and the TitleLink table, which links title statements to the group One entities.

Figure 0.2 Excerpt from the GrpOneEntLink table in FRBR

]

B GrpOneEntlLink: Tabell

[Dfram typeOfiDfrom typeOfiDto relation
[zEmbodiedin

Figure 7.2 shows the table GrpOneEntLink for the FRBR model in the Data window of Access.
The typeOflDfrom and typeOfiDto attributes indicate the entity who owns the IDfrom or IDto (W
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= Work, etc.). The table is read from left to right. The only line of figure | is read: expression |
(i.e. an instance of Expression where the value of the attribute elD is |) is embodied in
manifestation |. We see that we only have one insertion (i.e. one instance of the entity
GrpOneEntLink).

Figure 7.3 shows the same table in the expression-prioritized model. We see that we get two
insertions in this model. This is because the IsRealizedThrough relationship between Work and
Expression in FRBR is expressed as an attribute in the Expression table® (wID is foreign key in
Expression). This might indicate that the GrpOneEntLink table will be bigger in the expression-
prioritized model. However, in the next example, where | model component parts,
GrpOneEntLink contains the fewest instances in the expression-prioritized model. This is a
result of fewer work instances being created in Taniguchi’s model. If the database mostly
contains plain documents, this link table might be smaller in FRBR, but if there are many
documents consisting of component parts, this difference will even out.

Figure 0.3 The GrpOneEntLink table in the expression-prioritized model

B GrpOneEntLink: Tabell

IDfrarm | typeCfiDfrom | 1Dto | typeCflDio relation
dE 1 M IsFixedin
1 WY 1E IsExpressedin
O 1]

Figure 7.4 gives us an excerpt from the Title table and the TitleLink table (shown as a sub table
in the figure). We see that here, we have one more insertion in the FRBR database. In the
expression-prioritized model, the Manifestation does not have any title statements. When
considering the size of the databases it might seem that the two models equals each other, but
we know that some works have several titles. If this document had two titles, the TitleLink table
of the FRBR base would increase with three instances (one for each bibliographic entity), while
the expression-prioritized base it would only increase with two. If we have a database, where
100 of the documents have two titles (which is not unlikely in large databases), and these titles
are associated with all the three (or two in the expression-prioritized model) bibliographic
entities, the FRBR database would have 200 instances more than the expression-prioritized
database. It is therefore reason to believe that we will save valuable disc space with the
expression-prioritized model.

> The reason why this relationship is modelled this way in FRBR (and not through GrpOneEntLink as in the
expression-prioritized model) is that it requires less processing time. When the application system has an expression
it immediately knows the work without having to search for a wID in the GrpOneEntLink, since the wID is an
attribute of the expression.
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Figure 0.4 a) Title and TitleLink in FRBR

B Title: Tabell

titlelD title subtitle
b - 1 The play of consciousness | an archetypal interpretation of Henrik [bsen's Peer Gynt
ID | typeQAD | typeOfTitle
i3 1K main
|| 1E rmain
|| 1M main
* 0

b) Title and TitleLink in the expression-prioritized model

B Title: Tabell

titlelD title subtitle
k- 1 The play of consciousness | an archetypal interpretation of Henrik lbsen's Peer Gynt
ID | typeQfiD | typeOfTitle
|| B main
1E main
[ *| 0

Another important point that must be considered is the processing efficiency when retrieving
data from the databases. Let us say that we know the work (we have the wiD), and want to find
all the manifestations of that work. In the FRBR model we first need to go to the Expression
table and find the expressions, elDs, related to that work. Then we go to the GrpOneEntLink
table and find the manifestations, mIDs, related to the elDs found in the previous table. In the
expression-prioritized model we only need to check one table, the GrpOneEntLink table, to find
the same relationships. This could indicate a higher processing efficiency in the expression
prioritized model, but this area needs further investigation. Transaction analyzes on large
databases must be conducted before a conclusion on the total processing efficiency can be
drawn.

Example two: the “Henrik Ibsen example”.

| will now give some examples on documents with many aspects and relationships. The
modelling of component parts can be extremely complex as we will see. The question is then:
are the models good enough to reflect this complexness?

Figure 7.5 gives the NORMARC source record of a document that contain both document- and
content parts. It is a multi-volume issue of the plays of Henrik Ibsen, entitled “Plays”.

The record is in Norwegian so | will translate the important information. It is noted to be a six-
volume issue (*300%a 6 b.), but only three of them, volumes 4, 5, and 6, are described with
content notes in the record (*505). For the sake of this example | will act as if it were a three-
volume issue (the volumes still being referred to as vol. 4, 5, and 6). Altogether, the three
volumes contain seven plays of Ibsen. The MARC field *440 gives the series designation. Volume
5 and 6 are published as part of the series “World dramatists”, and volume 4 is issued in the
series “The master playwrights”. A third series, “Methuen world classics”, is also mentioned. It is
not evident if we are dealing with three different series, sub series, or one series that has
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changed name two times. | choose to interpret it as the latter, if for no other reason than to
keep the example as simple as possible, yet still being able to discuss all the aspects of the
document. Problems regarding series will be discussed later in this chapter.

Figure 0.5 Source record in NORMARC

*000pam 2200353 45000141

*001E705055nmo

*005010420 ob eng

*009 $ain

*020 $al-413-46360-5Fhh fgh 4

*020 $a0-413-60490-28%hh $gh 5

*020 $al-413-15300-2fhh foh. 6

*411 $aengor

*052305a830.822[5]

*000 fata/Thzen, H.

*08 fal

*10010%alhsen, Henrikedl 828-1006

* 451 03aFlaysfcHentilk Iheen | translated from the Norwegian and introduced by Wictael
Dewer

*EE%E fal. ondonfhiiettnenfcl 980-1987

*300 fafi b o2 cm

*44( 4$aThe IMaster Playwrights

*440 D$a[Word Dramatists]

*440 DfaMvethuen world classics]

*505 $aB. 5-6 utgitt i serien World dramatists

*505 faSenere opptrylds utgitt av Mettnen Drama i serien Methuen world classics
*505 $ad . Thepillars of society; John Gabriel Borloman  When we dead awaken - 1980, -
260 5. - Originaltitler: Samfindets stetter | John Gabriel Borkaman ; Nar wi dede vigner
*505 $a5: Brand ; Emperor and Galilean - 1986, - 300 5. - Originaltitler: Brand | Kejser og
Galilaet |

*505 $a6: Peer Gynt ; Thepretenders. - 1987, - 287 2. - Originaltitler: Peer Gyt ; Kongs-
EfTneme

*7001 1$alleyer, Michaelfeovers.

*7300 $aSamfiundes stetter

*7300 $alohn Gabriel B orloman

#7300 $abBr v dede vigner

*7300 $aBrand

#7300 $aklejzer og Galileer

*7300 $aPeer Gyrt

*7300 $aKongs-emneme

*7404 $aThe Pillars of socigty

*400 $alohn Gabriel B orloman

*7400 $aWhen we dead awaken

*7400 $aP rand

*7400 $aEmperor and Galilean

*7400 $aPeer Gynt

*7404 $aThe pretenders

Each volume is a document part of the work “Plays” as a whole. The volumes might have distinct
names, but they are still dependent on the context of the larger work for their identification.
With the FRBR terminology, the Work and Expression records of each volume are segmental
parts of the larger work. The manifestations of the volumes are discrete physical units of the
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manifestation of “Plays”. Each individual play (i.e. Peer Gynt, The pretenders, etc.) is a content
part of the volume.

In the FRBR report it is taken for granted that the work representing the whole is an
independent work. This is not the case here, since the work representing the whole is one of
the volumes, the volumes being dependent part of “Plays”. Each play is an independent part of
the volume they are embodied in. For example, Peer Gynt is and independent work and is
certainly not dependent on the context of the volume for its identification. On the Manifestation
level of the volumes, on the other hand, the part records (containing location within host,
responsibility designations for the part, etc.) are not independent of the whole. The FRBR report
describes two categories of dependent parts on Manifestation level: discrete physical units and
integral parts. Neither of them fit this relationship. The part manifestations are not physically
separated from their host, neither are they interwoven as integral parts (e.g. like the soundtrack
of a film that is embedded in the film). It seems more appropriate to classify them as segmental
parts since they are discrete components within the manifestation. This is the type of content
part that | have named coexistent content parts above.

As we see, the relations are rather complex. It is difficult to grasp all the aspects in one. | will
start the discussion with the modelling of one of the volumes (volume six) and its content parts.

According to the definitions of the two models there are basically two ways of modelling this
kind of component document if we want to implement all the entities involved. On the basis of
these two ways, we have a number of variations, depending on which relationships and entities
(i.e. part-entities) we want to implement. There are fewer possible variations in the FRBR model
than in the expression-prioritized model.

Figure 7.6 shows the two main ways of modelling the relationships between a host document
and its component parts in the FRBR model.
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Figure 0.6 The modelling of vol. 6 in FRBR

Fepresentation 1 Fepresentation 2
ip b 41 ipp LI
Wl W2 G w1 W2 P ws
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El d E2 E E3 El d EZ r E3
el &l a1 &l &l =
- A bt - 31 il el -
[
23 45 5P 4
M1 LA Y M3 M1 Y |z E M
sp = SegmentalPartOf
ip = IndependentPart(f W1, El, Ml: Bepresent the record for the work "Peer Gymt"
1t = Realized Through W2, E2, M2: Bapresent the record for vohime & of "Plays"
ei = Ermhodiedln W3, ES, M3: Eepresent the record for the work "Eongsemmerme "[ The pretenders)

In the first example of figure 7.6 (representation |), only the whole/part relationships between
the content parts (Peer Gynt and The pretenders) and the host item (volume 6) are
implemented. In the second example (representation 2), all possible relationships between these
entities are drawn. On the basis of representation 2 | will discuss the possible variations, which
are all simplifications in one way or another of the model.

Variation one: The entities EI, M1, E3, M3 and their relationships are not implemented.

This result in the structure described in the Neil Young example above, except that the
whole/part relationship between the works are implemented®. The advantage of this model is
that it is simple, yet it still gives us the possibility to navigate between works that are related in
different ways. On the other hand a lot of information about the document would have to be
placed in notes (e.g. the location of the component part within the host, responsibility
designations for the component part if it differs from that of the host, etc.). This is what we do
in MARC records, the contents notes and relationships are written in note fields. In a MARC
record we have no choice, but in FRBR we do. It is also worth noting that W2 is an “artificial
work”, at least that is one possible interpretation of it. The two works “Peer Gynt” and
“Kongsemnerne” (The pretenders) have been put together in a manifestation. The two works
are unaltered, and putting them together does not make them a new work. Another argument
for this viewpoint is that since Henrik Ibsen is the creator of the two individual works, he is also
the creator of the “artificial work”, but this artificial work is created in 1987 (*505 of the MARC
record in figure 7.5), which would make this something of a small miracle to say the least.

® In this variation it might seem like the part works (W1 and W3) do not have any expressions or manifestations,
which is not possible in FRBR. Naturally they have other expressions and manifestations that do not relate to the
document that is being modelled here, otherwise this variation would not be possible.
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Variation two: The entities W2, E2, are not implemented.

Alternatively M| and M3 and their relationships are not implemented and note fields are used
instead.

Still we have a simple model with few entities. In this model we avoid the artificial work W2,
but we also loose the collective expression E2 since it is not possible to have an expression
without a work level in FRBR. This indicates that we see the volume six of “Plays” as a
manifestation that embodies several expressions. No whole/part relationships are created on
the Work and Expression levels. The extent of the collective expression (which is an attribute of
the Expression) must be calculated since we have no natural place to record this information.
On the other hand this might not be such a huge loss. What is worse is that instead of having a
collective expression where we can place information about language, translator, form of
expression, etc., this information is repeated for every expression that is embodied in the
manifestation. If all the expressions embodied in a manifestation were gathered in a specific
context (which is an attribute at the Expression level) we would not be able to record this data
in a satisfactory way. This will mean a lot of redundancy in the database if these attributes holds
the same value for every expression collected in the manifestation.

Variation three: The entities M| and M3 and their relationships are not implemented.

It might seem unnecessary to discuss this variation as a particular case, when the only difference
from representation 2 is that it lacks the part manifestations, an aspect that has been discussed
in both the previous variations. It is true that for this kind of content part where two works are
manifested together it does not seem to be any implications other than that some information,
like the location within host etc., is placed in note fields as | have mentioned above. But when
working with the Peer Gynt records it has become apparent that the content parts must be
further subdivided. Sometimes two independent works are expressed simultaneously. For
example, when a song where the lyrics and the music both exists as independent works is
performed. The two works are not simply manifested together, they are performed (expressed)
simultaneously. When we have this kind of content part (referred to as concurrent content
parts above) it seems this variation has some implications that might be of importance. This type
of content part will be discussed in the next example, “the Solvejg’s song example”.

| will now discuss the two main representations (shown in figure 7.6). In both representations all
the entities are implemented. The difference between them is that in representation 2, the
relationship IsEmbodiedIn is implemented between E| and M2, and E3 and M2. Both
representations are possible according to the definitions given in the FRBR report. The two
extra relationships of representation 2 gives us better possibilities to navigate in a result set, but
are they really necessary? If we remove M| and M3 we are obliged to implement them, but
when M| and M3 are implemented we do have a choice. The question of which model is better
can only be answered fully when we have an application program to the database. This is beyond
the scope for this thesis, but would be a natural next step.
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Below, where | fill the database with data from this document, | have chosen to implement all
the entities of the component parts, but as few relationships as possible (i.e. representation | in
both the FRBR model and the expression-prioritized model).

| will now discuss the corresponding two main representations of the expression-prioritized

model. They are shown in figure 7.7 (note that the terminology is slightly different from the
FRBR terminology).

Figure 0.7 The modelling of vol. 6 in the expression-prioritized model

Eepresentation 1 Fepresentation 2
Wl Wa Wl ALt
el el el el
- b b el el hdl
ip L ip 41
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fi fi fi fi fi fi
- - - - fi - fi -
F ]
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Bl 4 il iG] Ml » Mz M5

sp = SegmentalPartOf
ip = Independent Part(f W1, El, Ml: Bepresent the record for the work "Peer Gymt"

E2, M2: Bepresent the record for wohime & of "Plays"

el = Expressedln
W3, ES, M3: Eepresent the record for the work "Eongsemmerme "[ The pretenders)

fi = Fixedln

We see that the artificial work W2 is not created since | have chosen the policy of creating a
work in limited cases. This might indicate that we will get a smaller database. But a smaller
database is not necessarily good if we loose some important data and relationships. It is
therefore important to see if this is the case.

The W1 IsExpressedin E2 and W3 IsExpressedin E2 relationships reflect the fact that an
expression may express several works, in contrast to only one as is the case in FRBR. We saw
that in the FRBR model there were two ways of modelling the relationship between W1 and E2,
either through W2 (if we do not wish to create the records for the content parts) or through
both W2 and El. In the expression-prioritized model there are three ways of modelling the
same relationship, either directly (W1 IsEmbodiedin E2), through EI (W1 IsExpressedin E2
IsIntegralPartOf E2), or we implement both relationships. If we choose the policy of creating a
Work instance for every document to be catalogued we would further have a couple of
possibilities. These are all possible solutions according to the definitions of FRBR and thus also
of the expression-prioritized model. Which solution is preferable is partly a definitional problem,
partly a conceptual problem. The questions that need to be answered are: Do we see E2 as an

49



expression of W1 and W3 or do we see E2 as a collection of the expressions of W1 and W3?
View points on these aspects will be presented in the discussion of the variations below. These
aspects are of particular interest when we have concurrent content parts as we will see.

Variation one: The entities EI, M1, E3, and M3 and their relationships are not implemented.

If we do not want to create content parts on the Expression and Manifestation level this is the
way we must model the relationships between the entities. On the conceptual level E2 is seen as
an expression of W1 and W3, or to put it in other words: W/ IsExpressedin E2, which is true
(W1 is expressed in E2 even though it is only a part of the whole expression), and W3
IsExpressedIn E2, also true. Therefore it seems that this is a conceptually correct way to model
this relationship if we want to simplify our model. This gives us a more direct way of modelling
the relationship between W1/W3 and E2 than in the same variation in the FRBR model.

Variation two: The entity E2 and its relationships are not implemented.
Alternatively M| and M3 can be left out (instead the notes field of M2 is filled with their data).

This variation is structurally the same as variation two in the FRBR model, but the implications
for the expression-prioritized model diverge since the attributes of Expression and Manifestation
are different. Taniguchi (2003a) proposed to model a coexistent content part this way. He used
and example of a CD containing two independent works.

Taniguchi writes:

“Let us think about the cases where a manifestation/medium instance embodies more than one
expression/text. When an item corresponding to such a manifestation [...] bears a collective title [...],
each expression/text instance would have that collective title as well as a title corresponding to its own
text”(ibid., p. 29)

This will lead to a lot of redundancy in our database. Title statements found in a document
belong to the Expression. The collective title would be repeated in our database for as many
times as there are component parts. An even larger problem would be to decide which of the
titles of an expression to choose as main title, the collective title or the individual title. If we
imagine that the expression is part of several collections, the confusion of title statements would
be total. This would also lead to great difficulties in how a result set of this kind of documents
should be presented in a programmed interface.

The same problem with extent and language of expression discussed in variation two of FRBR
will appear here. We would not have a natural place to record information about the extent or
language of the collective expression

Variation three: The entities M| and M3 and their relationships are not created. The relationships W |
IsExpressedin E2 and W3 IsExpressedIn E2 are or are not created.
The implications for the W1 IsExpressedin E2 and W3 IsExpressedin E2 are discussed in variation

one and will not be repeated. The implications for the E/ IsFixedln M2 and E3 IsFixedIn M2
relationships are similar to the implications for the Work level. El is fixed in M2, even though it
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is only one of the expressions fixed in the manifestation. So if we do not want to create
manifestation records for the document part, this way of modelling the relationships is correct.

Let us now look at the relationship between “Plays” as the host, and volume six as the
document part. In accordance with the previous discussion, as few relationships as possible are
implemented, i.e. only the whole/part relationships.

In FRBR we must create a Work record for “Plays”, while in the expression-prioritized model
we do not need one. We therefore have six entities involved in this relation in FRBR, and four
entities involved in the expression-prioritized model. This is shown in figure 7.8. The notation is
continued from the previous example. Volume six is still (W2), E2, M2, and the host, “Plays”, is
(W4), E4, M4. Note that the records for the individual plays are also implemented, but they are
not shown to make the figure easier to read.

Figure 0.8 The relationship between "Plays" and "volume six"

FREE The expression-priortized model
LB
e W2
rt rt
- w
sp
Fq | P E2 gs |4 E2
. £ fi
: : : :
4 4
g [T M2 M4 = M2

sp = SegmentalPartOf
dpu = DiscretePhysical TmtQf (W), E4, M4: Fepresent the record for "Plays"

1t = Reahmed Through . " "
ei = Frrbodiedln (W2, E2, M2: FEepresent the record for wohume & of "Plays

fi = Fixedln

The work “Plays” is part of a series called “Methuen world classics”. The main problem with a
series is that it does not really have a manifestation. The manifestation of a series comprises all
individual manifestations issued in the series. Never the less we need someplace to put
information about ISSN (International Standard Serial Number). A Manifestation record is
therefore created for the series.
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It is a bit unclear if we need to create a work for the series in the expression-prioritized model.
The question is: do series have a creator, or only an editor. The editor can be placed at the
Expression level. | have chosen not to implement the Work record for the series in the
expression-prioritized model. Figure 7.9 shows the relationships between the series and “Plays”.

Figure 0.9 The relationships between the series and "Plays"

FREE The expression-priortized model
41p
W5 w4
rt rt
- w
i 41
Bs | | g ES P |4
i fi fi
e 3 2 :
i 4ip
s M4 M3 M4
irli = mﬁ]ﬂaﬁl Of  (yra), B4, M4: Represent the record for "Plays"
ai = EmhodiedIn (W), ES, M5: Bepresent the record for the series "Metlmen world classics

fi = Fixedln

The data from volume six, Plays, and Methuen world classics were filled into the databases. Before |
present the result | will describe a couple of practical solutions that have been made. In my
FRBR database, the relationship M4 is an independent part of M5 is implemented in the SeriesLink
table. In my expression-prioritized database the relationship E4 is an independent part of E5 is
expressed in the SeriesLink table. Since | do not have the document in front of me, only the
NORMARC record, | have assumed that the title statement “Peer Gynt; The Pretenders” is
found in volume six. Only the title “Methuen world classics” is assigned to the series. This gives
us six title statements that are related to the different entities (see figure 7.10).
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Figure 0.10 The Title table

B Title: Tabell

titlelD title subtitle
1 Peer Gynt
2 Kongsemnerne
3 The pretenders
4 Plays
5 Peer Gynt; The pretenders
7 Methubn world classics

+ | [ | [ | [ | |

In FRBR, title statements are related to Work, Expression, and Manifestation. In the expression-
prioritized model, only Work and Expression have title statements.

Let us look at the important tables of the databases. They are shown in table 7.1. In the FRBR
base we need to create five instances in the Work table, while only two instances are created in
the expression-prioritized model. The table that links the titles to the bibliographic entities,
TitleLink, is significantly smaller in the expression-prioritized model where we have 7 instances
as opposed to the 15 instances in the FRBR database. Also the table that links the bibliographic
entities, GrpOneEntLink, is smaller in the expression-prioritized model (if representation 2 of
figure 7.6 and 7.7 were chosen this table would still be smaller in the expression-prioritized
model, the number of instances would then be 33/26). To sum it all up, these three tables give a
total difference of |3 instances in the two databases. Still the same aspects of the document are
modelled in both the databases.

Table 0.1 Entities and number of instances in the two databases

Table Instances
FEEE [ expression-priomtized

Work 512
TitleLink 1547
GrpOneEntLink 16714
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Example three: The “Solvejg’s song example”.

Here | will give an example of a document containing concurrent document parts. The source
record is given in figure 7.11.

Figure 0.11 Source record in NORMARC for Solvejg's song

*O00nam Z2Z0032327 4500

*00123003%1nln

*007 =

008370228 de n

*010 #a2400063

*O0Z80 #alBE L3ZE7fbhSony Classical

*090 falyd £51660

*100 fabrieg, Edwvard

*2400 falrkestermuasikk. Ttwalg

*ZdEl0faPesr Gynt suites no. 1 & no. £ ; MNorwegian dance no. £ ;
Homage marchfcErard Griegihlydopptak

*2&60 faHawburgibSony Classicalfcl333

300 $al platefbdigital$clEi cm

*E00 faElisabeth Sdderstrim, =sopran ; New Philharmonia
Orchestra, dirigent: Andrew Dawvis ; Philadelphia
Orchestra, dirigent: Eugene Ormardiy

*EO0  #falmmspilt: London og Philadelphia: 1967, 19368 og 1376

*E00 falrmhold:
[Peer Gyit swite no. £, op. EBE[...]
V. Solwedg’=s song/Solwveijgs lied f wocal part hawe bheen added to the
original suite]

*E00 #alSony: SBE E3EZET

700 lfaBdderstrim, Elisabheth

*7900 lfabavis, Andrew

=700 lfalrmandy, BEugene

*710 0xalNew Philharmonia Orchestra
710 0faPhiladelphia Orchestra
=400 fafwei elegische Melodien
7400 fabangar (Grieg)

=400 faMotturno (Grieg)

*7400 FaHuldigungsmarsch

=900 0fabrieyg, Edvardst[Peer GFynmt. Suiter, mwr 1-2]

The content note *500 has been edited to describe only the parts that w