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Modeling the Logic of AACR

by Tom Delsey

The environment within which the Anglo-American Cataloguing Rules function has
changed significantly since the publication of the second edition of the rules in 1978.  As a
result of technological innovation we have seen the emergence of a number of new media
used as information carriers, new forms of publication, and new modes of dissemination
and access.  The development of the Internet has significantly changed our view of the
library “collection.”  Advances in information and database technologies have also begun
to change the way we store and process bibliographic data.  On the economic front,
budgetary constraints and concerns about the cost effectiveness of the cataloguing process
have had an increasingly significant influence on policies relating to the application of the
rules and the content of the catalogue record.

Over the past twenty years there has been increasing recognition of the opportunities that
the new technologies offer for improving the way we create, process, and display
bibliographic data, and the potential inherent in the technology for realizing efficiencies
and cost savings as well as increased effectiveness.  As a result, a number of
commentators and researchers have speculated on the desirability of re-conceptualizing
the structures we use to record and store bibliographic data.  In a number of instances the
proponents have endeavoured to illustrate and test the value of such an undertaking by
sketching out (and in a few cases, developing in considerable detail) conceptual models for
the restructuring of bibliographic records and databases.  In fact, no sooner had the second
edition of AACR been published than Michael Gorman posited a new schema for the
logical restructuring of bibliographic data into a number of “linked packages” of
information for use in what he envisioned as the “developed” catalogue.1  More recently,
that same notion has been further developed by Michael Heaney, who has “deconstructed”
the MARC record using the techniques applied in object-oriented analysis,2 and by
Rebecca Green, who has used an entity-relationship analysis technique for the same
purpose.3  Building on work done by Barbara Tillett on the representation of relationships
in bibliographic databases,4 Gregory Leazer and Richard Smiraglia have developed a
conceptual schema for modeling derivative relationships within “bibliographic families” of
works.5  And in what is in some respects the most comprehensive undertaking of this kind
to date, the IFLA Study Group on Functional Requirements for Bibliographic Records has
used the entity-relationship analysis technique to develop a model designed to serve as a
framework for relating bibliographic data to user needs.6

What I propose to do in this paper is to illustrate how the approach to logical analysis that
has formed the basis for those studies and the models that have been developed as a result
could be used to clarify our understanding not just of record and database structures but
of the assumptions, principles, structures, and conventions that underlie the cataloguing
code itself.  I will try to illustrate how a more systematic analysis of the logic of AACR
might help us in addressing a number of the issues that have proven problematic in the
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efforts that have been made to date to re-examine and revise the code to respond more
effectively to existing needs of a pragmatic nature.  I will also try to illustrate how
modeling the logic of the code might help us as we chart the future development of the
code to respond to emerging issues associated with the evolution of digital technologies
and a networked environment.

The application of modeling techniques to an analysis of AACR

Modeling techniques such as entity-relationship analysis and object-oriented analysis are
commonly used in systems development projects as a means of identifying the entities or
objects about which an organization needs to keep information.  The modeling approach is
used to clarify understanding of the data-related business rules that apply within that
organization prior to establishing a schema for storing in a database the information that is
needed to operate the business.  Such techniques assist both the database designers and
the users of the data in understanding from a logical perspective the nature of the data, the
relationships that exist between the entities or objects on which the data are centred, and
the rules that constrain those relationships.

In proposing that we apply a technique of that kind to AACR, I am in effect suggesting
that we view the cataloguing process as our business and the code itself as the set of
business rules that apply to the entities or objects that we catalogue.  In developing our
model we would attempt to analyze the underlying logical structure of the code, to
identify in clearly defined terms the entities or objects that are at the centre of that
structure, and to express in a systematic way the operative rules that govern the
relationships between those entities or objects.  The model emerging from the analysis
would serve as a formalized schema, a kind of anatomical representation of the logic that
gives the code its shape.  If we were to apply such an approach to the analysis of AACR
we would not be modeling in the abstract the information universe or the universe of
recorded knowledge but in more precise terms we would be modeling how that universe is
reflected in the logic of the code per se.

The principal value to be gained from modeling the logical structure of AACR is that it
would assist us in shifting our focus from the process of cataloguing to the entities or
objects that we are endeavouring to represent in our catalogues, from the specifics of
individual rules to the operative assumptions and principles that inform the rules, and from
the formal structure of the catalogue record to the logical structure underlying the data in
the record.  The discipline of the modeling exercise itself would serve to highlight
anomalies within the rules and inconsistencies in the application of basic principles.  It
would also oblige us to clarify our thinking with regard to the concepts that are integral to
the logical design of the code.  Perhaps most important of all, the development of a model
would provide us with a clear framework to be used in determining how to develop and
extend the code to reflect newly emerging phenomena in the universe of information
objects.
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To illustrate how the process of logical analysis could assist us in our efforts to re-examine
the principles underlying AACR and to establish a course for future development of the
code, I will focus on the three key features common to the modeling techniques that have
been used in recent studies:  the isolation of key entities or objects, the association of
attributes with specific entities or objects, and the delineation of relationships between
entities or objects.

Isolating the key entities or objects

Because the cataloguing process, for obvious practical reasons, tends to focus on the
physical object that the cataloguer has in hand, and because the description that is
produced is normally structured in the form of a single record, there is a natural inclination
for us to view the bibliographic record as a description of a single object.  However, on
closer examination of the process involved and the data that is recorded as a result of that
process, it is evident that the record in fact does more than just describe a physical object.
The records we create describe intellectual or artistic content as well as physical form.
They not only describe the individual objects housed in a library’s collection, but they
describe those objects as publications, recordings, etc., copies of which generally may be
obtained from other sources as well, and they describe the works and particular versions
of works that those objects contain.

The multi-faceted, multilayered nature of the cataloguing process and of the descriptions
that result from that process is reflected in AACR both in the overall structure of the code
and in the key concepts and terms that recur throughout its instructions.  The division of
the code into two parts is linked directly to the two-stage sequence of the cataloguing
process, the first part dealing with the description of the object being catalogued, the
second dealing with the determination and establishment of headings under which the
description will be presented in the catalogue.  In Part I the key concept and most
frequently recurring term is “item;” in Part II the concept of the “work” predominates.
But “item” and “work” are not the only terms that have operative significance within the
code.  In Part I “edition” and “manifestation” are both used as points of reference for the
description, as is the term “copy.”  In Part II  “edition” and “manifestation” recur as
concepts related to “work,” and the notions of a “modification of a work” and a “version
of a work” come into play as well.

Although for the most part the terms themselves are left undefined, the distinctions that
are made within the rules between the “item” and the “work,” between different
“manifestations of a work,” and between a “modification of a work” that results in the
creation of a “new work” and one that is treated as a different version of the “same work”
clearly form an integral part of the logical structure that underlies the code as a whole.  To
understand the logic of the code, it is critical that we understand these key concepts
clearly, and that we recognize how they relate to one another and how they operate within
the overall structure of the code.
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In developing a logical model for AACR we would endeavour to isolate as separate
entities or objects the key operative concepts that are reflected in the rules through the use
of terms such as “item,” “work,” “manifestation,” etc.  Each of those concepts would have
to be defined in terms that state with as little ambiguity as possible what the entity or
object represents and how it is differentiated from other entities or objects in the model.
The articulation of those key entities or objects in a model would then provide a
framework to assist us in understanding more clearly the operative principles underlying
the code and in assessing the application of those principles within the rules themselves.

There are two broad principles stated in AACR--one in the introduction to Part I and the
other in the introduction to Part II--that clearly give recognition to the importance of
distinguishing between the physical object and its intellectual or artistic content.  The so-
called cardinal principle for the application of the rules in Part I is that “the starting point
for description is the physical form of the item in hand, not the original or any previous
form in which the work has been published.”  By contrast, the introduction to Part II
states that the rules for choice and form of entry “apply to works and not to physical
manifestations of those works, though the characteristics of an individual item are taken
into account in some instances.”  Implicit in the way those two principles are stated, and in
the deliberate contrast that is made between the two, is a recognition that the
fundamentals of the rules that apply to the description of the “physical form” of the item
are categorically different from the fundamentals of the rules applying to the “work”
represented in the item.  From a logical perspective that notion might be stated more
broadly:  rules are entity or object centred, and the principles that apply to one type of
entity or object will not necessarily apply to an entity or object of another type.  Implicit in
the logic is the further notion that cataloguing rules are formulated in such a way as to
ensure that the description of a particular entity or object is not skewed by associating
with that entity characteristics that in fact pertain to a different entity.

If we look in detail at the application of the principle underlying Part I, we see that the
primacy given to the “physical form” of the item in hand, including facsimiles,
photocopies, and other reproductions, extends not only to the description of the physical
attributes of the item (extent, dimensions, etc.) but also to the designation of the
prescribed sources of information for data recorded in the title and statement of
responsibility area, the edition area, and the publication, distribution area.  In other words,
a manuscript reproduced as a book is described in all respects as a book, and a book
reproduced in microform is described in all respects as a microform.  There is no deviation
from the basic principle, even with respect to choosing the sources within the item from
which title, responsibility, edition, and publication information are to be derived.

If we look at the principle underlying Part II, we see considerably less consistency in its
application.  The logic behind the statement made in the introduction to Part II is that
because data relating to intellectual or artistic content as represented in the item in hand
may differ in detail from comparable data that could be derived from objects representing
other publications, recordings, etc. that contain the same intellectual or artistic content, it
may be more appropriate to record such data not in the form exhibited by the item in hand
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but in a form that is considered to be more reflective of the work or particular version of
the work as a whole.  It is instructive to note, however, just how many of the rules in
Chapter 21 give directions for choice of entry that are based solely on information derived
from the item in hand.  In fact most of the rules dealing with works of shared
responsibility, many of those dealing with works that are modifications of other works in
textual form, and with mixed responsibility in new works rely on the wording or layout of
the chief source of information of the item being catalogued as the sole determinant for
choice of entry.

If we were to examine the application of the principle that ostensibly underlies the rules in
Part II in the context of a model in which an effort is made to isolate and define the
concept of the work as an entity or object, we would be obliged to ask ourselves whether
the uneven application of the principle within the rules is simply the result of inconsistency
in following through on the principle or whether it is indicative of a more fundamental
difficulty in operationalizing the concept of the work.  It is clear that the notion of the
work as an entity distinct from any given “physical manifestation” of the work is operative
in the rules applying to works for which a single person is responsible, and also in the rules
for establishing uniform titles.  But as we move into dealing with works of shared and
mixed responsibility there is a clear tendency to skew the concept of the work, to judge
who is responsible for the work and whether or not the work is a new work entirely on the
basis of what is in effect “product labeling” information derived from the item in hand.  In
those cases the characteristics of a single “physical manifestation” effectively displace the
notion of the work as an entity or object in its own right.

In attempting to develop our model we would recognize that an inconsistency of this kind
has significant implications for the integrity and internal logic of the code.  While the
model itself would not necessarily provide us with a means of resolving the problem, it
would serve as a frame of reference both for analyzing the problem and for assessing the
feasibility of options that might be considered as possible solutions.

Associating attributes with specific entities or objects

Although the division of AACR into two parts roughly parallels the logical division that
exists between entities or objects that are “physical” in nature and those that are associated
with “intellectual or artistic content,” it is important to recognize that the data elements
covered in the two parts of the code do not necessarily divide themselves neatly along
those lines.  The most obvious examples are the data recorded in notes pertaining to the
nature, scope, or artistic form of the contents, notes on language, medium of performance,
etc., notes on intended audience, and notes providing a summary of the content.  Although
the rules pertaining to these notes are interspersed with other rules in Part I that pertain to
the physical aspects of the item, these particular notes are clearly associated with the
intellectual or artistic content of the work represented in the item.  Other data elements
that might be less obvious but in fact are associated more closely with intellectual or
artistic content than with physical form surface in various elements such as the material
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specific area (especially the areas associated with cartographic materials and music) and to
some extent even in the so-called physical description area.

Undertaking the analysis of individual data elements that would be required to construct a
logical model for AACR would assist us in separating the threads that run through the
code and help us to see more clearly how individually the intellectual content and the
physical form of the item are reflected in the description and how they each influence the
selection of data that is recorded.  The process would involve grouping individual data
elements through their association with a common logical attribute and then mapping each
logical attribute to the specific entity or object in the model to which it pertains.  In
carrying out that kind of analysis we would gain a more precise understanding of how
both content and form come into play within the rules.

The analysis of attributes at a logical level would also serve as a means of shifting our
focus from the detail of the data as it is recorded in the record and the instructions
embedded in the rules to a consideration of the basic nature of the attribute that we are
endeavouring to reflect through the data and the meaning that attribute has for the users of
the record.  In that respect the modeling exercise would provide us with an opportunity to
look at each logical attribute from a new perspective.  It would prompt us to consider
whether the data we have chosen to reflect the attribute and the form in which we have
cast the data are likely to correspond to the knowledge the user brings to the catalogue,
and whether the data serves its functional purpose in an effective way.

Understanding data in the context of logical attributes and the association of each attribute
with a specific entity or object becomes particularly important as we deal with the
adaptation and extension of the rules to accommodate new media and new forms of
intellectual or artistic expression.  Particularly as we engage in the process of modifying
existing rules and adding new rules to provide direction on the cataloguing of digitally
encoded materials that have been stored on new forms of electronic media, using new
recording techniques and new technologies for accessing and transmitting information, it is
important that we understand the extent to which those technologies have an impact on
both content and form.  As a first step we need to be able to differentiate between those
cases where the result of technological innovation can be accommodated simply by
extending the range of data values within a previously defined data element and those
where a new data element needs to be defined and worked into the overall structure of
logical attributes.  To do that it is critical to understand at a logical level the nature and
scope of the attributes reflected in the existing rules, and the association between an
attribute and a particular entity or object type.  For digitally encoded materials in
particular we need to be certain that the rules accommodate new physical media and new
formats where that is required.  We need to be certain that aspects of recording and
encoding technique that are significant either for the quality of representation or for the
use of the information content are adequately reflected in the cataloguing data.  We also
need to be certain that the rules cover the information needed by the user in order to
access the digital content and to process it in a way that will render it intelligible.
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The review and adaptation of AACR to accommodate technical innovation in a digital
environment will undoubtedly prove to be a more complex matter than has been the case
with other media and technologies.  The key difference in this instance is that the
introduction of digital technologies has effectively undercut many of the a priori
assumptions we have made about the relationship between the physical form and the
intellectual content of the objects that we catalogue.  Traditionally we have dealt with
media in which the intellectual or artistic content has been permanently fixed within the
physical object, and the content has, for all intents and purposes, been considered
immutable.  The cataloguing rules have taken that relationship as a given.  To ensure
uniformity of description it has for the most part been necessary simply to focus the rules
on the selection of sources of information, on criteria for determining precedence where
information pertaining to a given data element might appear in more than one form within
the specified source of information, and on detailing the conventions to be followed in
transcribing or recording a particular data element.  Implicit in the rules is the assumption
that both the source from which the data is derived and the form in which the information
is represented in that source will be the same from one copy of a publication or recording
to another.  In fact the assumption has been made that in general any difference detected in
the formalized elements of the descriptions for two items is a signal that the items
represent different physical manifestations.  With digital media those assumptions may not
necessarily hold.

The implications of this undercutting of a priori assumptions become particularly
problematic when we deal with digitally encoded documents that are stored on a host
computer and are accessible only online.  In such circumstances the very notion of the
physical object becomes somewhat attenuated.  The “item in hand” that the rules indicate
is the starting point for the description becomes more of a “virtual” than a “physical”
object, linked in some ways more with the dimension of time than with physical dimension.
This attenuation of the physical object has several implications both for our logical
constructs and for the way those constructs are reflected in cataloguing rules.

Consider first the group of attributes associated with the carrier of what has
conventionally been regarded as a “physical manifestation.”  In an online environment the
digitally encoded document will normally be stored as a file or set of files on a disk or
some other peripheral device along with numerous other documents.  In effect there is no
carrier associated with the document per se.  As a consequence, the attributes normally
associated with the carrier for the manifestation (form, extent, dimensions, physical
medium, etc.) effectively have no relevance.

Secondly, while the document may contain the kind of “product” information (e.g., title,
statement of responsibility, publisher/distributor) that is associated with more traditional
“physical forms,” it cannot be assumed that the information will remain constant from one
display of the document to the next.  By the same token it cannot be assumed that the
intellectual or artistic content within the document will remain constant, or that a change
in the content would be signaled by some parallel change in the “product” information.
Furthermore, the technology available to the user at the desktop and the functional
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capabilities of the applications software used to display the document may mean that the
copy of the document displayed on the user’s screen will differ from the copy stored on
the host computer.  The differences may only affect incidentals such as character fonts,
resolution of images, layout, etc., but they may also extend to characteristics that affect
the intelligibility of the document.  There is the potential, therefore, to change not only the
“physical form” of the document but also its “intellectual or artistic content” each and
every time the document is displayed.

In some ways, of course, the problems posed by digital materials are analogous to those
associated with conventional materials whose form and/or content is subject to change
over time (e.g., serials, loose-leaf updates, and multipart items issued at intervals).  In such
cases rules have been devised and conventions have been established to address the
possibility that as segments of the publication are issued over time the “product”
information contained on the chief source of information may change, the physical form
may be altered, and the content may be extended or revised.  In general the solution has
been to record a snapshot of the publication at a given point in its history, to leave certain
details open-ended, to record significant variations by means of notes, and to simply
ignore others.  Basically, however, none of those techniques permit multiple values for a
single data element within the record.  Either a new record is created (as in the case of
successive entry for serials), or the data pertaining to the affected data element is revised
(as in the case of changes in responsibility for a multipart monograph).  Data that is
displaced as a result of such changes is normally re-incorporated into the description by
means of edition and history notes (including notes linking successive entries for a serial),
by the addition of an added entry, by notes explaining variations in physical details, or
sometimes simply through a note such as “title varies slightly.”

It would be more difficult, however, to apply this snapshot technique to digital materials.
Because the changes that occur in digital documents are not necessarily linked to the
release of a new issue, a set of updates, or an additional part, there is less probability that
the cataloguer would re-examine the document at the point in time when the change is
made.  Further, there is less likelihood of there being available to the cataloguer an
archival record of the document’s content at each interval in the process of revision or
extension as there is with conventional materials.  Thus there is little guarantee that the
snapshot descriptions compiled by different cataloguers would coincide.  A cataloguer
describing the document at any given point in time may have no means of reconstructing
and recording the details that pertained to the document prior to that point.  And there is
little likelihood that subsequent changes will be reflected consistently from one record to
another.

If we were to examine this problem in the context of a model in which logical attributes
are defined and mapped to the entity or object with which they are associated, we would
recognize that the problem is not one that requires the definition of additional attributes,
but rather one that requires the model to allow for the possibility that a given instance of
an entity or object type may have an attribute that is subject to change over time.  The
problem then is to determine how the multiple values for that attribute can be reflected in
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the data, and whether or not it is necessary to recognize a new instance of the entity or
object each time the value for that attribute changes.  Again, while the model itself would
not necessarily provide us with a means of resolving the problem, it would serve as a
frame of reference both for analyzing the problem and for assessing the feasibility of
options that might be considered as possible solutions.  It would also help us to ensure
that the logic of the chosen option is reflected consistently through the rules.

Delineating relationships between entities or objects

Rules pertaining to bibliographic relationships and instructions on how to reflect those
relationships in the catalogue record can be found throughout AACR.  In the index to the
code we find references to rules pertaining to choice of entry for related works, to rules
providing instruction on how to formulate added entries for related works, to rules
pertaining to related works described as supplementary items, and to rules providing
direction on the use of “see also” references for related works.  Following through on the
index references to those rules we find further references within the rules cited to
additional rules pertaining to choice of entry for specific types of related works such as
adaptations, revisions, translations, etc., references to the use of uniform titles for related
works, reference to rules that provide instruction on how to construct a title proper for an
item that is supplementary to or forms a section of another item, reference to rules
providing instruction on how to record a supplementary item as accompanying material,
reference to rules on notes describing supplementary items, and reference to rules on the
use of multilevel description to record supplementary items.  Not covered in that network
of references are rules providing instruction on how to relate an item to its series by means
of a series statement, rules on the formulation of notes citing related editions and works,
rules pertaining to notes on edition and history, rules on the use of “with” notes, rules
pertaining to the description of facsimiles, photocopies, and other reproductions, rules on
“in” analytics, rules on added entries for series, and rules on analytical entries.

The extensiveness of this list of rules pertaining to related works and related items gives us
some indication of the importance of reflecting relationships in the bibliographic record.
However, the rules themselves and the various conventions that are employed for
reflecting relationships in bibliographic records are not always explicit in defining the
nature of the relationship or in identifying in precise terms the entities or objects that are
being related.  In modeling the logical structure of AACR we would define relationships
more precisely and identify the specific entities or objects that participate in a particular
relationship type.  It would be made clear through the model which relationships operate
between “items” or “physical manifestations,” and which operate between “works” or
“versions” of works.  The model would also serve to differentiate whole/part relationships
that operate at the level of “intellectual or artistic content” from those that operate at the
level of “physical form.”  Through its graphic representation of relationships the model
would serve as well to highlight the fact that relationships are invariably reciprocal.  In
assisting us to understand the basic nature of relationships as reflected in AACR, the
model would provide us with a logical framework for assessing the effectiveness of the
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code in accurately reflecting the relationships that operate between entities or objects and
the degree to which it is able to accommodate new relationships within a consistent
structure.

The logical analysis of relationships would further serve to point up the potential for
realizing increased efficiency and cost-effectiveness through a restructuring of
bibliographic data to parallel more directly the logical structure reflected in the various
models that have been developed.  The models developed by Gorman, Leazer and
Smiraglia,  Heaney, and Green, supplemented by the empirical evidence compiled by a
number of researchers, all suggest that deconstructing the bibliographic record as we
know it, repackaging the data into separate records for the “work” and the “physical
manifestation” of the work, and relating those records through reciprocal links would in
the long run likely reduce the cost of data capture and maintenance.  At the same time it
would facilitate navigation through the bibliographic database both from the user’s
perspective and from the perspective of those who design the applications software to
support the user’s search requirements.

A restructuring of bibliographic data to better reflect both the implicit relationships
between a “work” and its “physical manifestation” and the reciprocal relationships that
operate between one “work” and another, between one “version of a work” and another,
between one “physical manifestation” and another, etc. obviously has direct relevance to
the design of databases and the structure of MARC records.  But several of the
proponents of restructuring have also pointed to the implications for the design and
structure of AACR per se.  If such a restructuring were to be widely implemented in
bibliographic databases, there would undoubtedly be increased pressure to re-examine the
formal structure of the code itself.  If that were the case there would be an obvious benefit
to having a model of the logical structure of the code to serve as a framework for its
redesign and to ensure compatibility between the underlying structures reflected in
bibliographic databases and those reflected in AACR.

Conclusion

The pace of innovation in the information technology field is not likely to diminish in the
foreseeable future.  We will continue to see the development of new formats for
information storage and dissemination.  New technologies will continue to spawn
innovation among creators and producers and to generate new forms of intellectual and
artistic expression.  Networks will continue to expand and evolve.  Advances in database
management systems will continue to have an impact on the way we design bibliographic
systems and require us to re-think the way we structure bibliographic data.  On the
economic front the pressures that have obliged us to seek more cost-effective means of
providing bibliographic control of our library collections are not likely to dissipate.

The challenge of responding to continuing change in the environment within which AACR
operates requires that we revisit first principles and that we understand clearly the logic
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underlying the code.  As we adapt the code to accommodate the products of the new
technology and to exploit the benefits of database technology, we have to be able to
articulate clearly the logical structures that are embedded within the code in order to
ensure coherency in its future development.  Systematic, logical analysis of the principles
and structures that underlie the code is a necessary first step in that process.  The way in
which the analysis is conducted, and the techniques that are used to model the logic of the
code can be debated.  But I believe there can be little argument about the need or the
value of a disciplined, comprehensive approach to analyzing the code.

A comprehensive analysis of the logic of the code will be essential in order to satisfy
ourselves that its theoretical underpinnings are sound, that it is capable of accommodating
change, that it can continue to be responsive to user needs, that it can interface effectively
with other systems for bibliographic control, and that it is cost effective.  Ultimately the
value of modeling the logic of AACR will be assessed in terms of the insights it provides
us into the way the code functions and the framework it provides for evaluating the end
product of its application against the criteria of accuracy, flexibility, user-friendliness,
compatibility, and efficiency.

________________________________________________________________________
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