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ABSTRACT
The mapping from BIBFRAME 2.0 to Resource Description and
Access (RDA) is studied focusing on core entities, inherent
relationships, and derivative relationships. The proposed map-
ping rules are evaluated with two gold datasets. Findings indi-
cate that 1) core entities, inherent and derivative relationships
may be mapped to RDA, 2) the use of the bf:hasExpression
property may cluster bf:Works with the same ideational con-
tent and enable their mapping to RDA Works with their
Expressions, and 3) cataloging policies have a significant
impact on the interoperability between RDA and BIBFRAME
datasets. This work complements the investigation of semantic
interoperability between the two models previously presented
in this journal.
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Introduction

Linked data technologies facilitate the publication of structured data in a
machine-understandable way by providing links between the data that cor-
relate them semantically. In this context, data models enable the under-
standing of data, while links provide the mechanism for further
exploration. In the library domain, bibliographic models enable the defin-
ition and understanding of the entities of the bibliographic universe, while
bibliographic relationships existing among bibliographic entities may pro-
vide further navigation opportunities. Today, there exist different biblio-
graphic models identifying different entities and relationships among
them.1 Toward the vision of an integrated bibliographic universe where
users may seamlessly explore bibliographic data, these different models
need to interoperate. Mappings are going to be needed preserving informa-
tion and semantics.Q2
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This study aims to contribute to the interoperability of two well-known
models, RDA and BIBFRAME 2.0. RDA is the de facto content standard
used in libraries worldwide. The adoption of RDA enables the identification
of bibliographic entities in legacy MARC records and prepares the ground
for future conversions of legacy data to linked data. Although, the intention
of RDA Toolkit2 is not currently to cover linked data aspects, at the same
time there is an RDA vocabulary3 aligned with the FRBR/LRM models ena-
bling the representation and publication of bibliographic data as linked
data. The BIBFRAME model and conversion tools have been developed by
the Library of Congress to convert MARC records to linked data. These
two models will be, without doubt, paramount to the inclusion of the
library data into the LOD context, therefore, they must be interoperable.
The study investigates and evaluates the structural and semantic inter-

operability between BIBFRAME and RDA by focusing on the core concep-
tualizations of each model, core entities and inherent relationships, and on
derivative bibliographic relationships as linking mechanisms during the
evolution of the intellectual or artistic content in time. The selection of
derivative bibliographic relationships was made for the following reasons:
(i) derivations are really common in the bibliographic universe, e.g., trans-
lations, revisions, abridgments, adaptations, dramatizations, etc.4 (ii) biblio-
graphic families, networks of related works somehow deriving from the
same progenitor work, usually start with a derivation,5 and (iii) representa-
tion of derivative bibliographic relationships supports the representation of
works in the context of their families, as well as further exploration using
the links relating the members of the family.
The current study, by developing and evaluating the BIBFRAME to RDA

mapping, complements a previous work,6 where the mapping of core enti-
ties, inherent relationships, and derivative relationships from RDA to
BIBFRAME 2.0 was presented. The mapping from the granular model
RDA to the less granular one BIBFRAME has not been straightforward due
to the models’ different conceptualizations. RDA core entities and inherent
relationships were successfully mapped to BIBFRAME. However, the map-
ping of derivative relationships ended with the loss of specificity in most
types of derivative relationships; the mapping of derivative relationships
between RDA Expressions was successful, while the mapping of derivative
relationships between RDA Works produced erroneous occurrences of the
bf:hasDerivative relationship in BIBFRAME, which hinders models’ inter-
operability and library data exploration.
The present work attempts a new complimentary step toward the struc-

tural and semantic interoperability between the two models. Developing
and evaluating the BIBFRAME to RDA mapping for the same constructs
(i.e., core entities, inherent relationships, and derivative relationships), the
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following questions are considered: (a) Are there any conditions that must
be met in both BIBFRAME semantics and implementation in order to
make feasible and effective the mapping to RDA? (b) Can BIBFRAME data
be mapped to RDA without any information loss?
In the next section, the methodology used in the RDA to BIBFRAME

mapping is briefly presented. Then, the reverse mapping from BIBFRAME
to RDA follows. The results of the mapping process are exhibited and fur-
ther discussed in comparison with the RDA to BIBFRAME map-
ping results.

Mapping from RDA to BIBFRAME 2.0

RDA was selected for the mapping as the de facto content standard now
used by the library community replacing the Anglo-American Cataloguing
Rules (AACR). BIBFRAME is the model developed by the Library of
Congress to integrate bibliographic descriptions on the web using linked
data technologies. The described mapping focuses on core entities, inherent
relationships and derivative relationships,7 because the gradual development
of a bibliographic family generally starts with a derivation, e.g., translation,
revision.8 Both RDA’s and BIBFRAME’s constructs, along with the descrip-
tion of bibliographic families and derivative relationships may be found in
Zapounidou et al.9 It is worth mentioning that the mapping from RDA to
BIBFRAME, as well as the inverse mapping from BIBFRAME to RDA pre-
sented in this work, is based on the Library of Congress approach where
the BIBFRAME Work class is considered as equal to the union of the RDA
Work and Expression entities.10

The mapping was evaluated on the gold datasets, a Gold RDA and a
Gold BIBFRAME dataset, already used to develop and evaluate the map-
ping rules for converting RDA data into BIBFRAME. The exact method-
ology for creating both gold datasets have been described in Zapounidou
et al.11 To assess the mapping, the Gold RDA dataset was converted
to BIBFRAME and afterwards this new BIBFRAME dataset was compared
to the Gold BIBFRAME one. The assessment of the mapping from RDA to
BIBFRAME revealed five important findings, all summarized and consid-
ered in the discussion section.

Mapping from BIBFRAME 2.0 to RDA

The BIBFRAME to RDA mapping, similarly to the reverse one,12 starts
with the mapping of core entities and of their inherent relationships. It
should be emphasized that the grouping of bf:Work instances is based on a
specific set of bf:Work relationships and not on string matching of property
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values. An intuitive description of the transformation of a BIBFRAME
dataset to RDA is provided by the following outline:

Step (a): Map the set of bf:Work instances to the respective RDA entity instances,
i.e., RDA Works along with their Expression instances.

Step (a1): Based on specific bf:Work relationships, partition the set of bf:Work
instances to subsets, so that each subset contains all the different realizations of the
same ideational content only (Figure 1 – Part 2).

Step (a2): For each subset create an instance of the RDA Work class (Figure 1 –
Part 3).

Step (a3): For each bf:Work in the subset, create an instance of the RDA Expression
class, and relate the aforementioned RDA Work instance to the generated RDA
Expression instance with the property rdaw:P10078 has expression of work (Figure 1 –
Part 3).

Step (b): Map derivative bf:Work relationships to their RDA Expression level
relationships.

Step (c): Map bf:Work properties pertaining to the bf:Work class instances.

Step (d) Map bf:Instance and bf:Item classes along with their properties.
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Figure 1. Partitioning and mapping a set of bf:Work instances to RDA Works and Expressions.
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In the following sections all steps are justified and presented in detail.
Specifically, the mapping of the bf:Work class to the RDA Work and
Expression entities is presented first, and then the mapping of bf:Work
derivative relationships. Thereafter, the mapping of properties pertaining to
bf:Work class instances either to RDA Work or Expression properties is pre-
sented, and then the mapping of bf:Instance and bf:Item classes along with
their properties.

Mapping of the bf:Work class
The dual nature of the bf:Work class, including both ideas and signs, sug-
gests its mapping to a whole RDA path, ‘Work - has expression of work –
Expression’ one (Figure 2). This mapping adheres to the Library of
Congress approach.13 A critical point for transforming a set of bf:Works
interlinked by particular relationships to RDA Works along with their
Expressions, is to identify the proper subsets of bf:Works, so that each one
of them contains all different realizations of the same ideational content.
This approach reveals the RDA Works along with their Expression by
exploiting the semantics of explicit relationships in the BIBFRAME dataset
and avoids string matching of property values.
In BIBFRAME, bf:hasExpression, bf:translation, and bf:otherEdition are

properties incorporating the aforementioned condition. All three properties
imply that the bf:Works they relate share the same ideational content. More
specifically, bf:hasExpression is used to cluster bf:Works containing different
realizations of the same ideational content. The bf:translation property is
used to represent literal translations, which are perceived in the library
community as new realizations of the same ideational content. The
bf:otherEdition property is used to represent other editions of the same
content, e.g., edition of the same content in another media type.
It is worth noting that the subsets in Step (a1) must be disjoint due to

the one to many cardinality (1:M) of the property rdaw:P10078 has expres-
sion of work. Moreover, the union of them has to be equal to the original
set of bf:Works in order to assure that all bf:Works instances are mapped to
RDA entities. Thereafter, the set of all resulting subsets forms a partition of
the original set of bf:Works.
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The algorithm for the Step (a) mapping of bf:Works to RDA Works and
Expressions has input a set of instances of the class bf:Work, outputs the
corresponding RDA Works along with their Expressions, and consists of the
following steps:
Step (a1): Separate the set of bf:Work instances to subsets such that each

subset contains only all the different realizations of the same ideational
content (Figure 1 – Part 2). Formally, the set of the bf:Work instances is
represented by the graph G(V, A), where the set of nodes V is the set of
the bf:Work instances and the set of arcs A is the set of the
bf:hasExpression, bf:translation, and bf:otherEdition properties that interlink
the set of the bf:Work instances. This graph is ordinarily disconnected. In
this stage the graph G is partitioned to its connected components (sub-
graphs), Ci(Vi, Ai), where (i) i¼ 1, 2, … , N and N is the number of the
components of the graph G; (ii) the set of the nodes Vi of a component Ci

is subset of the set V, and the set of the arcs Ai of a component Ci is subset
of A; (iii) the set of Ai are instances of the properties bf:hasExpression,
bf:translation, and bf:otherEdition that connect the bf:Work instances that
belong to the set Vi; (iv) the subgraphs Ci are disjoint to each other.
Hence, all the sets Vi are disjoint to each other and all the sets Ai are dis-
joint to each other; (v) the subgraphs Ci are connected, i.e., either for any
of the pairs (vp, vq) of its nodes Vi there is an (undirected) path connecting
them or Ci consists of only one node.
Step (a2): For each subset create an instance of the RDA Work class

(Figure 1 – Part 3). Actually, based on the construction of Step (a1), for
each component Ci an instance of the class RDA Work, rdac:C10001 Work,
is generated in Step (a2).
Step (a3): For each bf:Work in the subset, create an instance of the RDA

Expression class, and relate the aforementioned RDA Work instance to the
generated RDA Expression instance with the property rdaw:P10078 has
expression of work (Figure 1 – Part 3). In Step (a3), (i) the instances of the
class bf:Work that are the members of the subset Vi of the component Ci

are mapped to instances of the class RDA Expression, rdac:C10006
Expression, (ii) the generated instance of the rdac:C10001 Work class is
connected to the generated instances of the class rdac:C10006 Expression
with instances of the rdaw:P10078 has expression of work property. An
example of applying the Steps (a1)–(a3) is presented in Figure 3.

Mapping derivative relationships
A derivative relationship between two bf:Work instances represents the
relationship between two known realizations. Therefore, it is mapped to an
RDA derivative relationship represented at the Expression level
(rdac:C10006). In Step (b), the bf:Work relationships are mapped to RDA
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Expression-related relationships and not to RDA Work-related ones. It is
also worth mentioning that a bf:hasExpression relationship which is mapped
to rdaw:P10078 has expression of work relationship is not a derivative one.
This approach was also followed for the reverse mapping from RDA to
BIBFRAME as presented in our previous work.14 The mappings of the
BIBFRAME to RDA regarding the derivation relationships are presented in
Appendix A - Table A1.
BIBFRAME provides three properties for derivate relationships between

bf:Works (Figure 4): translation (bf:translation/bf:translationOf), ‘other edi-
tions’ (bf:otherEdition symmetric property), and derivation in general
(bf:hasDerivative/bf:derivative).15 “Other editions” refer to other available edi-
tions with different edition details, e.g., in another language or medium. The
bf:otherEdition property may be used either between bf:Works (e.g., simultan-
eous edition in another language, edition of the same content in another
media type), or between bf:Instances (e.g., reprints). All other types of deriva-
tive relationships, such as revision, abridgement, adaptation, etc., may be rep-
resented with the generic bf:hasDerivative/bf:derivativeOf properties due to
the lack of other specialized properties for derivative relationships.
RDA is more analytic and provides relationships for derivations either

between Works, or between Expressions (Figure 5). Representation of deri-
vations among RDA Works denotes that there is a derivative relationship
between the related RDA Works, but the exact sets of signs used in it
remain unknown. Representation of derivations among RDA Expressions
denotes that both sets of signs, source and derivative ones, involved in the
derivation are known. RDA refines the derivative relationships identified in
FRBR-FRAD models and provides a great number of specialized properties.
For readability reasons, the subproperties of the based on (work), derivative
(work), based on (expression), and derivative (expression) properties are not
depicted in Figure 5.
Thereafter, the bf:hasDerivative property is mapped to the high-level

rdae:P20203 is derivative (expression) property.16 Due to the inexistence of

259
260
261
262
263
264
265
266
267
268
269
270
271
272
273
274
275
276
277
278
279
280
281
282
283
284
285
286
287
288
289
290
291
292
293
294
295
296
297
298
299
300
301

Figure 3. Example of mapping the Partition A that includes the bf:Works from the Odyssey
family to RDA Work and Expressions following the Steps (a)–(b) of the mapping algorithm.
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specialized relationship for “other editions” in RDA, the bf:otherEdition
property may be mapped either to the generic rdae:P20203 is derivative
(expression) property, or to its inverse rdae:P20204 is based on (expression).
The bf:otherEdition property is symmetric, meaning that actually there is
no discrimination regarding which instance of the class bf:Work is the
domain of the property and which is the range. Therefore, its mapping
depends on the cataloging policy implemented to create a BIBFRAME data-
set. Furthermore, the bf:translation property is mapped to the rdae:P20171
is translated as property.

Mapping bf:Work properties
Regarding the mapping of the bf:Work properties to either RDA Work or
Expression, Step (c), the primary contribution information17 and title of the
bf:Work will be mapped to the properties of the instance of the RDA
Work, while content type, non-primary contribution,18 and language infor-
mation will be mapped to RDA Expression properties. These mappings are
further presented in Appendix A - Tables A2 and A3.
The dominant characteristics of works are usually defined by two key

pieces of information: the author and the title.19 The mappings for author
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Figure 4. Hierarchy of properties for the representation of derivative relationships in BIBFRAME.

Figure 5. Part of the hierarchy of properties for the representation of derivative relationships
in RDA.
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and title information represented with bf:Work properties to RDA is pre-
sented in Appendix A -Table A2. Title information is represented in
BIBFRAME with the bf:Title class. In detail, it is represented with the fol-
lowing statement: bf:Work – bf:title – bf:Title – bf:mainTitle – rdfs:literal.
This BIBFRAME statement is mapped to an RDA property, i.e., the P10088
has title of work data property, relating an RDA Work with its title repre-
sented by an instance of the class rdfs:literal (rdac:C1001 – rdawd:P10088 –
rdfs:literal).
Authorship is represented with the bf:Contribution class. As an example,

a person authoring a bf:Work is represented with the following two state-
ments: 1) bf:Work – bf:contribution – bf:Contribution – bf:agent – bf:Person,
and 2) bf:Contribution – bf:role – bf:Role (relators:aut). The bf:Contribution
class may be used for all types of contributions, primary and non-primary
ones. For the explicit representation of primary contributions that are also
used in name-title access points, another class may be used, namely the
bflc:PrimaryContribution class, which for the time being has not been
included in the BIBFRAME 2.0 ontology. This class has been defined in the
BIBFRAME LC Extension Vocabulary in the context of Library of
Congress’ conversions from MARC to BIBFRAME. The utilization of this
class is highly recommended by the authors because this class explicitly
represents the primary contribution. By contrast, using the bf:Contribution
class, primary contribution needs to be “discovered” exploiting the value of
the bf:Role class in the following path bf:Contribution - bf:role - bf:Role.
Furthermore, it must be noted that the bf:Role class may take several val-
ues. The roles used in this study are from the Library of Congress MARC
Code List for Relators Scheme controlled vocabulary.20 Other datasets may
use other controlled vocabularies causing differentiations to the values used
in the mapping rules.
RDA represents authorship differently; it uses different properties

depending on the type of the creator and its contribution for relating an
RDA Work with its author. Therefore, the mapping of primary contribu-
tions from BIBFRAME to RDA depends on (i) the type of the bf:Agent
class, i.e., if the bf:Agent involved is typed as a bf:Person, bf:Organization or
bf:Family, and (ii) the exact role of the bf:Agent (Appendix A - Table A2).
In newer versions of RDA than the 2.7.3 used in this paper, the properties
representing authorship were refined and more were added. Thus, the
BIBFRAME mapping to newer versions of RDA needs to include more
checks to determine the type of the agent and its exact role.
Step (c) proceeds with mapping rules for properties carrying pieces of

information which are considered core to the identification of RDA
Expressions, namely content type, language, and non-primary contribution
(Appendix A - Table A3).21 Content type is represented in BIBFRAME
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with different bf:Work subclasses,22 while in RDA the content type is repre-
sented as value of the rdae:P20001 has content type property. The values
for this property are taken from a predetermined value vocabulary, the
RDA Content Type Vocabulary.23 The selection of a different value from
the vocabulary may trigger different mappings.
Since primary contribution information refers to the ideational content

included in a bf:Work instance, non-primary contribution consequently
refers to the signs included in the same bf:Work instance. Therefore, the
mapping of non-primary contributions to bf:Work instances will be made
to RDA Expression properties. The mapping is similar to the mapping of
primary contribution information. In detail, the mapping of the statement
BIBFRAME bf:Work - bf:contribution - bf: Contribution - bf:agent –
bf:Agent to the appropriate RDA Expression properties depends on the type
of the bf:Agent (i.e., Person, Corporate Body, Family) and on the exact role
this bf:Agent has (bf:Contribution-bf:role-bf:Role). Once again, the Library of
Congress MARC Code List for Relators Scheme is used for determining the
role values.24

Language information is represented in BIBFRAME by the bf:Language
class and the following statement bf:Work - bf:language – bf:Language (lan-
guages:value). The values for the bf:Language class are taken from the
MARC List for Languages vocabulary.25 This BIBFRAME triple will be
mapped to the following RDA triple rdac:C10006 Expression –
rdaeo:P20006 has language of expression – languages:value. The correspond-
ing rules are presented analytically in Appendix A - Table A3.

Mapping bf:Instance and bf:Item classes
The bf:Instance class represents the ‘material embodiments’ of bf:Works,
while the bf:Item class represents exemplars of bf:Instances. Therefore, the
bf:Instance and bf:Item classes are mapped to the rdac:C10007 Manifestation
and the rdac:C10003 Item classes respectively (Appendix A - Table A4). The
bf:hasInstance property is mapped to the rdae:P20059 has manifestation of
expression and the bf:hasItem property is mapped to the rdam:P30103 has
exemplar of manifestation property (Figure 2).
The mapping of the BIBFRAME Instance class presents some challenges

regarding the mapping of specific properties. BIBFRAME uses subclasses to
represent particular attributes of Instances, while the respective representa-
tion is implemented by properties in RDA. For instance, information
regarding extent is represented in BIBFRAME with the bf:Extent class,
whereas RDA uses the rdam:P30182 has extent of manifestation property.
The most challenging mapping involving bf:Instance properties has been
the provision activity information. BIBFRAME uses the bf:ProvisionActivity
class and its four subclasses (bf:Publication, bf:Distribution, bf:Manufacture,
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bf:Production) to cluster individual pieces of information (e.g., agents, dates,
places) all related to the described process. RDA – contrary to
BIBFRAME’s approach – represents the same information (agents, dates,
places) with properties noting that these properties are different for publi-
cation, distribution, manufacture, and production. Wherever possible, we
have used controlled vocabularies to preserve information and enable map-
pings (e.g., carrier types, media types). The mapping of bf:Instance proper-
ties is presented in Appendix A - Table A5.

Implementation of the mapping

The mapping has been implemented using Python and XSLT languages.
This implementation uses the mapping rules presented earlier to transform
BIBFRAME datasets encoded in RDFXML to RDA datasets encoded in
RDFXML also. This implementation aims to assess the mappings of core
entities, inherent relationships, and derivative relationships from
BIBFRAME to RDA. Additionally, it aims to quantify the degree of inter-
operability between the two library data models.
We used the same two gold datasets, Gold BIBFRAME and Gold RDA,

we had developed in our previous work.26 Both datasets use cases belong-
ing to eleven well-known bibliographic families, such as Don Quijote,
Odyssey, Wuthering Heights, Madame Bovary, etc. The datasets were
developed using the Prot�eg�e software, to describe derivative relationships
(e.g., translation, revision, adaptation). The datasets have been uploaded in
a Virtuoso RDF server and SPARQL queries can be submitted. The graph
IRIs, along with the used prefixes and the SPARQL queries used for query-
ing each dataset are openly available at our project’s webpage.27

The Gold BIBFRAME dataset has been converted to a new RDA dataset,
named BF2RDA. The BF2RDA dataset’s graph IRIs and the SPARQL
queries for querying it are also available through our project’s webpage.28

There are three points regarding the implementation of the mapping that
must be indicated. First, it is assumed that the bf:hasExpression property is
implemented as a transitive property in the input data (Gold BIBFRAME
dataset). According to the Web Ontology Language (OWL) Reference,29

when a property P is defined as transitive, then for the pairs (A, B) and (B,
C), which are instances of P, we can infer that the pair (A, C) is also an
instance of P. Hence, a transitive property interlinks two instances A and C
whenever it interlinks A with B and B with C. Therefore, if
bf:hasExpression property is defined as OWL transitive, then in the case of
three bf:Work instances W1, W2, W3 with the relationships W1 -
bf:hasExpression – W2 and W2 - bf:hasExpression – W3, the W1 -
bf:hasExpression – W3 relationship will be inferred. Regardless of whether
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it is implemented as a transitive property or not, it affects only the first
step (Step (a1)) for partitioning the initial set of bf:Works. Secondly, it is a
matter of policy if the mapping will relate RDA classes’ instances with the
needed properties along with their reverse ones, or not. As an example, it
is a matter of policy if the generated RDA Works will be related to their
Expressions using the rdaw:P10078 has expression of work or using both the
rdaw:P10078 has expression of work property and its reverse one,
rdae:P20231 has work expressed. Our implementation of the mapping
relates bf:Works in the generated BF2RDA dataset using both the needed
properties and their reverse ones. Thirdly, in the Gold BIBFRAME dataset
the symmetric property bf:otherEdition was instantiated relating the deriva-
tive bf:Work (domain) to the original bf:Work (range). Therefore, in trans-
forming the Gold BIBFRAME dataset to RDA, the bf:otherEdition property
was mapped to the rdae:P20204 is based on (expression) property.
Nevertheless, a library may choose in its policy how the bf:otherEdition
property will be used.

Results

The mapping of the Gold BIBFRAME dataset to RDA produced the
BF2RDA dataset, which was later compared to the Gold RDA dataset to
assess the qualitative characteristics of the mapping. Both Gold datasets
and the BF2RDA dataset are presented analytically at the web page http://
libdata.tab.ionio.gr/models/si-mapping/si_project.html.30

The first five columns of the Table 1 present the number of the instances
of the core entities appeared in each of the bibliographic families selected
to generate the Gold BIBFRAME and Gold RDA datasets respectively. The
last three columns (in the right) present the number of the instances for
the core RDA entities generated by the execution of the mapping (BF2RDA
dataset). The results exhibit an accuracy of 100% regarding the mapping of
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Table 1. Occurrences of core entities/classes in the three datasets.

Family

Gold BIBFRAME Gold RDA BF2RDA

Work Inst. Work Expr. Manif. Work Expr. Manif.

Cien a~nos 7 14 2 7 14 2 7 14
Crime&P 18 24 4 18 24 4 18 24
DonQuijote 12 11 4 12 11 4 12 11
Faust 25 25 7 25 25 7 25 25
Iliad 21 25 3 21 25 4 21 25
Karamazov 18 20 3 18 20 4 18 20
MmeBovary 22 29 3 22 29 5 22 29
Odyssey 15 19 2 15 19 3 15 19
ScarletLett 16 19 6 16 19 6 16 19
TSawyer 26 32 7 26 32 11 26 32
Wuthering 15 18 7 15 18 7 15 18
Total 195 236 48 195 236 57 195 236
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the signs included in bf:Works to RDA Expression instances, and the map-
ping of bf:Instances to RDA Manifestations.
However, although in the Gold RDA dataset there are 48 instances of

the RDA rdac:C1001 Work class, the mapping algorithm generated 57 such
instances. This difference comes from the use of the generic
bf:hasDerivative property in order to relate 9 abridgments to their original
works. Actually, in the Gold datasets there exist 9 cases of abridgment. As
already mentioned in BIBFRAME, there is no specific relationship for
abridgments, and they are represented by the generic bf:hasDerivative prop-
erty. Therefore, the differences on the realization aspects of the abridg-
ments could not be exploited when the partitions are generated in Step (a1)
of the mapping algorithm. Thereafter, the mapping generates nine more
RDA Work instances reaching the total of 57 instances instead of the
anticipated 48 ones. The difference of 9 bf:Works is fewer than expected.
The Gold datasets include 10 abridgment cases and 6 revision ones. All of
them are represented by the bf:hasDerivative property in BIBFRAME.
Similarly to the representation of the abridgment relationship, the generic
bf:hasDerivative property is used for revisions having the same result: loss
of the needed information to include revisions in the proper subsets of the
partition in Step (a1) of the mapping algorithm. Thus, a difference of 16
bf:Works between the Gold RDA and the BF2RDA was anticipated.
Coincidentally, the 6 revision cases included in the Gold Datasets are also
translations and 1 abridgment case is related to another bf:Work with the
bf:otherEdition property. Thus, these 7 bf:Works have been included in the
proper subset due to their linking with other bf:Works with a bf:translation
instance (6 revision cases) or with a bf:otherEdition instance (1 abridg-
ment case).
Regarding the mapping of derivative relationships, Table 2 presents the

number of derivative relations per each bibliographic family in each data-
set. Specifically, there are three columns in the Gold BIBFRAME dataset.
The first one (Trl column) presents the instances of the bf:translation prop-
erty, while the instances of the other two properties for derivative relation-
ships (bf:hasDerivative and bf:otherEdition) are presented in the other two
columns, hasDeriv and otherEd respectively. The three columns in the
Gold RDA dataset present the derivative relationships represented between
RDA Works (WorkDeriv), the translation relationships between RDA
Expressions (Trl), and the rest of derivative relationships represented
between RDA Expressions (ExprDeriv).
As mentioned, BIBFRAME Work relationships have been mapped to

relationships relating RDA Expressions. Thirty-one instances of Work-Work
relationships in the Gold RDA dataset (Table 2) cannot be represented in
BIBFRAME because the exact related sets of signs are not known. These
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cases in the Gold BIBFRAME dataset remain unrelated to other bf:Works
of their bibliographic families. Therefore, the first column of the BF2RDA
dataset presents zero occurrences of properties relating RDA Works
(WorkDeriv). As a result, in the BF2RDA dataset there are no derivative
relationships between RDA Works and possible exploration of data can be
made only using the relationships at the Expression level.31

The second column of the BF2RDA dataset presents the instances of the
rdae:P20171 is translated as property. Their number is the same to the
number instances of the rdae:P20171 is translated as property in the Gold
RDA dataset. Thus, the mapping of the bf:translation property has been
successful without any loss of its semantics. The third column presents the
total of other derivative relationships used to relate RDA Expressions. This
total is the same to the sum of the mapped instances of the
bf:hasDerivative and the bf:otherEdition properties. This total is also the
same to the total of the ExprDeriv column in the Gold RDA dataset. Thus,
the mapping of the bf:hasDerivative and the bf:otherEdition properties has
also been successful. It must be noted that, even though the numbers of
instances between the Gold RDA/ExprDeriv and BF2RDA/ExprDeriv are
the same, different properties are instantiated in each column. This is due
to the lack of specialized properties in BIBFRAME for the representation of
derivative relationships. Translation is represented with the bf:translation
property, while all the rest derivative relationships with the
bf:hasDerivative property.
Moreover, there is no equivalent property for bf:otherEdition in RDA.

Thus, apart from the bf:translation property, the rest of the BIBFRAME
properties for derivative relationships are mapped to generic RDA ones,
namely the rdae:P20203 has derivative expression and the rdae:P20204 is
based on expression properties. It must be emphasized that the loss of
semantics regarding the exact nature of derivation is due to the
BIBFRAME semantics; it is not a result of the mapping process.
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Table 2. Occurrences of derivative relationships in the three datasets.

Family

Gold BIBFRAME Gold RDA BF2RDA

Trl hasDeriv otherEd WorkDeriv Trl ExprDeriv WorkDeriv Trl ExprDeriv

Cien a~nos 4 1 4 0 4
Crime&P 7 1 3 7 1 0 7 1
DonQuijote 2 1 2 0 2
Faust 3 3 3 0 3
Iliad 10 5 3 1 10 8 0 10 8
Karamazov 7 3 2 7 3 0 7 3
MmeBovary 3 3 2 3 3 0 3 3
Odyssey 8 4 2 1 8 6 0 8 6
ScarletLett 2 5 2 0 2
TSawyer 4 3 6 7 0 7
Wuthering 3 6 3 0 3
Total 49 19 9 31 49 28 0 49 28

14 M. SFAKAKIS ET AL.

PR
OO
F O
NL
Y



A significant result relating to the exploration of data must be reported.
Due to the bf:Work semantics, all properties representing a derivative rela-
tionship have been mapped to RDA Expression properties. As a result, pos-
sible exploration of data can be made only using the relationships at the
Expression level.

Discussion and conclusions

This study focuses on the semantic interoperability between BIBFRAME
and RDA. A mapping algorithm was developed for the mapping of core
entities, inherent relationships, and derivative relationships from
BIBFRAME to RDA. As mentioned, BIBFRAME classes and properties
have been used according to the Library of Congress interpretation regard-
ing the bf:Work class being equivalent to the union of the RDA Work and
Expression classes.32

RDA to BIBFRAME mapping core findings

It should be summarized that the previous paper33 regarding the mapping
from RDA to BIBFRAME revealed five important findings. First, RDA core
entities and inherent relationships may be successfully mapped to
BIBFRAME. Secondly, derivative relationships represented at the Expression
level may be also mapped successfully to BIBFRAME but with loss of speci-
ficity due to BIBFRAME’s fewer number of properties for the representa-
tion of derivative relationships.
Thirdly, the mapping of derivative relationships between RDA Works

was ignored due to the generation of many false relationships
(bf:hasDerivative property instances) between mapped bf:Works. When an
RDA Work having a derivation relationship with another RDA Work and
each of them having more than one Expressions, (e.g., there exist n
Expressions for the first and m Expressions for the second RDA Work),
then the mapping will generate a number of nþm bf:Work instances and a
number of n x m derivative relationships (bf:hasDerivative property)
between them (actually a number of m bf:hasDerivative properties for each
one of the n bf:Work instances). The generation of false relationships will
hinder exploration of data and provide an unreliable context of relation-
ships for each mapped bf:Work.
The fourth finding also associates with the exploration of a bibliographic

family’s members. Because the BIBFRAME Work class’ semantics include
both ideas and signs, derivative relationships are represented between
known signs only. However, information regarding the exact source and
derivative signs involved in a derivative relationship is not always available
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to catalogers. As a result, the relationship may not be represented, bf:Works
may be easily rendered ‘orphan’ and unrelated to other bf:Works with the
same ideational content or members of the same bibliographic family.
Lastly, an interesting contribution in the previous study was that the

bf:hasExpression property may be used to cluster different realizations of
the same ideational content, therefore improving the semantic interoper-
ability between the models, and the formulation of bibliographic families. In
case the bf:hasExpression property is defined as transitive, it results in sim-
pler clustering of the BIBFRAME Works realizing the same set of ideas
and, hence, simpler representation of bibliographic families.

Findings regarding the mapping of the bf:Work class

This study revealed that the dual nature of the bf:Work class imposes more
complicated mappings. The mapping of the bf:Work class to RDA Works
and Expressions has been implemented successfully under the assumption
that the relationships between bf:Works with the same intellectual content
are expressed properly by the bf:hasExpression, bf:translation, and
bf:otherEdition properties. The bf:hasExpression property may represent the
existence of common intellectual content among two bf:Works when they
have no other relationship, like bf:translation, and bf:otherEdition, to indi-
cate their common intellectual content. Therefore, when the
bf:hasExpression property is used, the BIBFRAME and RDA models could
be considered aligned for the representation of both the intellectual content
and signs using different modeling patterns.
The bf:translation property is used to represent translations, while the

bf:otherEdition property is used to represent the other editions of the same
content. Both properties indicate implicitly the existence of common intel-
lectual content too. Contrary to RDA, the BIBRAME hierarchy of proper-
ties for the representation of derivative relationships (Figure 4) is limited.
BIBFRAME does not provide specialized properties for the representation
of other cases involving derivations of the same intellectual content, such
as abridgment and revision and, therefore, it represents them using the
generic property bf:hasDerivative. This property is also used for derivations
involving different intellectual content, such as, adaptation, dramatization,
etc. As a result, while the use of the bf:hasDerivative property for an
abridgment or revision represents their derivative relationship, the property
does not preserve the information about shared intellectual content
between the related bf:Works.
This finding suggests that, in order to indicate that two related bf:Works

where the one is the abridgment or revision of the other include the same
ideas, two properties must be used to relate them: the bf:hasDerivative
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property to represent the general derivative aspects of the abridgment/revi-
sion and the bf:hasExpression property to represent the existence of com-
mon ideational content. The implementation of this suggestion will
improve the effectiveness of Step (a) of the mapping algorithm, so that all
abridgments and revisions will be included in the proper subsets of the par-
tition. This suggestion accords with an interesting observation in the data-
sets used in this study. As already presented in the results section, a
difference of 16 bf:Works between the Gold RDA and the BF2RDA was
anticipated taking under consideration that the Gold BIBFRAME dataset
includes 16 abridgment and revision cases represented with bf:hasDerivative
property instances. Yet, a difference of only 9 bf:Works was observed
between Gold RDA and BF2RDA datasets. Seven bf:Works were included
in the proper subset due to existence of additional relationship properties
indicating the shared intellectual content, namely all 6 revision cases in the
Gold BIBFRAME dataset are also translations and are related with a
bf:translation instance, and 1 abridgment case is also another edition of the
same content in another media type (audio) and is related with a
bf:otherEdition instance.
The selection of which pieces of information are going to be preserved

and how they will be represented using the BIBFRAME model’s primitives
is a matter of cataloging policy. For the preservation of shared ideational
content, the use of the bf:hasExpression property is suggested. As demon-
strated in this study, the representation approach of using the
bf:hasExpression property for denoting the existence of shared ideational
content among the related bf:Works enabled (i) the clustering of bf:Works
in BIBFRAME, and (ii) the high improvement of the interoperability of
BIBFRAME and RDA by identifying the common ideational content in the
BIBFRAME and mapping them properly to RDA Works with their
Expressions. The clustering of bf:Works may be observed in the Gold
BIBFRAME dataset visualizations,34 while the proper mapping of bf:Works
to RDA Works with their Expressions is demonstrated in Table 1. The deci-
sion of whether the bf:hasExpression property is going to be used as a tran-
sitive or non-transitive one is another cataloging policy decision, unless the
model is extended to make the property transitive. In the Gold BIBFRAME
dataset, the bf:hasExpression property was used as a transitive one resulting
in simpler representation patterns.
Regarding the clustering of bf:Works two comments must made. First, in

this study, the clustering of bf:Works does not depend on string matching
of title/primary contribution information but on explicit relationships only.
Thus, possible inconsistencies between title and/or primary contribution
information describing bf:Works realizing the same content are avoided. It
should be noted that Title/Primary contribution inconsistencies do not exist
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in the Gold Datasets. However, in the real world, inconsistencies exist, and
literals are likely to change. Related research has proven that string match-
ing for identifying Works (in RDA terms) is challenging and error prone
demanding prior corrections and enrichment of data.35 The mapping of
this study focuses on the mapping of core constructs. Possible inconsisten-
cies regarding title and/or primary contribution do not affect the mapping
of bf:Work class to RDA Work and Expression entities, but they may have
an impact on merging and mapping certain properties, e.g., merging and
mapping title-related properties from bf:Work instances to its RDA Work
instance title-related properties.
Secondly, the authors are aware of the bflc:Hub class that is presented as a

collocation mechanism by the Library of Congress.36 Its use was not considered
in this study for the following reasons: (i) the bflc:Hub class is not part of the
BIBFRAME model, (ii) up to now, there is no official definition regarding its
use in the BIBFRAME ontology, nor in the BIBFRAME LC Extension (bflc
vocabulary), and (iii) the Library of Congress still experiments with the possible
uses of this class to “collect like or related Things.”37 Once the definition and
use of the bflc:Hub class are finalized, this class needs to be further studied with
regard to the interoperability between BIBFRAME and RDA.

Findings regarding the mapping of the properties of bf:Work and
bf:Instance classes

Due to the dual nature of the bf:Work class, some of its properties are
mapped to RDA Work ones, while others to RDA Expression ones. In order
to generate proper RDA Work and Expression instances containing the infor-
mation defined by their classes’ semantics, certain pieces of information
must be present in the bf:Work instances. The RDA Work-related informa-
tion that must be present in bf:Work instances is primary contribution and
title. The RDA Expression-related information that must be present in
bf:Work instances is content type, language, and other contributions.
These pieces of information are represented with different primitives in

BIBFRAME and RDA; BIBFRAME uses classes, while RDA uses properties.
As an example, in BIBFRAME contributions are represented with the
bf:Contribution class which groups together instances of the bf:Agent and
the bf:Role classes. The bf:Contribution class may be used to represent both
primary and non-primary contributions. Therefore, it needs to be specified
if the contribution will be considered as an RDA Work or an Expression
property. The information if a contribution is primary or not may be
extracted by the value of the bf:Role class instance, e.g., author. The bf:Role
values may be either taken from a controlled vocabulary or be a plain lit-
eral value. This cannot be characterized as a sound construct for the
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representation of primary contributions. The bflc:PrimaryContribution class,
defined in the BIBFRAME LC Extension List, may represent primary contri-
bution information explicitly. Using the bflc:PrimaryContribution class, the
primary contribution is explicitly represented by the class itself and there is
no need for further checking the bf:Role instances’ values. The inclusion of
this class in the official BIBFRAME may be proven useful for better repre-
sentation of primary contributions using the BIBFRAME constructs.
Contrary to the use of the bf:Contribution class in BIBFRAME, RDA pro-

vides different properties to represent the contribution of each agent type
(person, organization, family) with a specific role. The role of author may
better illustrate the RDA modeling approach. RDA provides three proper-
ties, one per agent type; namely, rdaw:P10061 has author agent when the
agent involved is a person, rdaw:P10530 has author corporate body when
the agent involved is a corporate body, and rdaw:P10577 has author family
when the agent involved is a family.38 To successfully map the authorship
information to the specialized RDA property, controlled vocabularies must
be used. Similarly, a controlled vocabulary is needed for the language infor-
mation, while the proper bf:Work subclass, e.g., bf:Text, bf:Audio, must be
used to map content type information to the corresponding RDA
Expression property (rdae:P20001 has content type).
The issue of different primitives in BIBFRAME and RDA for the repre-

sentation of the same information is also evident in the mapping of
bf:Instances properties to RDA. Appropriate bf:Instance subclasses may
reveal the carrier type, while the bf:ProvisionActivity class gathers all infor-
mation regarding the agent, the date, and the place of a certain embodi-
ment process. In RDA, there are different agent, date, place-related
properties for each type of provision activity. Therefore, in BIBFRAME,
bf:ProvisionActivity subclasses must be used (i) to represent the exact pro-
cess of the bf:Instance’s embodiment, as well as the type and role of the
agent(s) involved in the process, and (ii) to enable the mapping to specific
RDA Manifestation properties. The observations made during the mapping
of bf:Work and bf:Instance properties advocate for the use of specialized
classes and controlled vocabularies in BIBFRAME to provide successful
mappings to RDA without loss of information. The importance of con-
trolled vocabularies in mappings was stated in one of our previous studies39

and is in accordance with other studies advocating for fewer literals, more
structured information, and controlled vocabularies.40

Findings regarding the mapping of derivative relationships

Regarding derivative relationships, the mapping has been successful with
only one case of specificity loss (bf:otherEdition). It is important to bear in
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mind two differences between BIBFRAME and RDA. First, BIBFRAME
defines a small number of derivative relationships in comparison to RDA
(Figure 4). Secondly, these relationships involve derivation between known
signs; bf:Work instances include both ideas and signs, and the representa-
tion of a relationship between two bf:Work instances indicates that both
original and derivative signs are known. Contrary to RDA that permits the
representation of derivation at the abstract Work level (Figure 5), a deriva-
tive relationship when either original or derivative signs remain unknown
cannot be represented in BIBFRAME. Unawareness of the exact signs
involved in a derivation is really common during cataloging. This means
that a bf:Work may easily be rendered unrelated to others owing to the
semantics of the bf:Work class. This may have an impact of the formulation
of bibliographic families and on the explorability of data. This has been
reported in the results of this study with the unrelated bf:Works in the
Gold BIBFRAME dataset and the exploration of families through the
Expression properties only in BF2RDA. Based on this finding, cataloging
policies need to take under consideration that the representation of rela-
tionships must be made at the most specific level. Given the amount of
time and expertise needed for this task, it may be decided to implement
this policy in collections of great interest or in collaboration with experts.41

Again, this is a cataloging policy issue.

Conclusions

In general, BIBFRAME and RDA use different primitives and modeling
approaches. The mappings have revealed that information may be pre-
served, even though there are cases where specificity is lost. High-levels of
interoperability were achieved by using BIBFRAME primitives in specific
representation patterns to capture certain semantics: the proper use of rela-
tionship properties denoting the existence of common ideational content
among related bf:Works (bf:hasExpression), the presence of certain pieces of
information regarding the description of ideas and signs contained in
bf:Work instances (use of bf:Work subclasses, contributions, etc), the selec-
tion of the most specialized class to enable the mapping to the semantically
corresponding RDA property (e.g., selecting the bf:ProvisionActivity sub-
class to map its information to RDA using the proper agent, data, and
place related properties), and the use of controlled vocabularies. These pat-
terns may be considered as a cataloging policy described in a BIBFRAME
profile. The study has provided evidence that modeling decisions have an
impact on the interoperability between the models. Interoperability between
BIBFRAME and RDA is not solely a matter of both models’ semantics and
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structures; it also depends on the cataloging policy and the modeling
approach used in the implementations of the models.
With regard to the limitations of our study, it must be noted that both

mappings use the 2.7.3. version of the RDA vocabularies. Since then, newer
versions have been published. Yet, as referred to in related endnotes, the
findings of both mappings remain relevant in the newer RDA versions.
Both mappings were developed within the scope of studying the interoper-
ability between BIBFRAME and RDA. The focus has been on mapping
core constructs (core classes and inherent relationships) and derivative rela-
tionships. Thus, the mapping of properties pertaining to other BIBFRAME
classes, such as bf:Content, bf:Title, bf:Contribution, bf:ProvisionActivity,
needs to be revisited. The Gold Datasets were implemented according to
specific cataloging policies assuming that there are no divergences regard-
ing titles and name authorities. Thus, real-world problems such as inconsis-
tencies regarding title/primary contributor or other cataloging errors are
not addressed in the mapping. The proposed algorithm performs more
effectively when running on the whole dataset, where all relationships
exists, rather than to a single entity or incomplete subset. Despite these
limitations, the mappings offer valuable insights regarding the role of cata-
loging policies in the interoperability of bibliographic data and advocate for
the policies implemented in the two mappings to be considered
good practices.
Derivative relationships are one type of bibliographic relationships. A

study for other bibliographic relationships, such as whole-part, aggregates,
and equivalence, is needed to further examine the semantic interoperability
between the models, and to identify good practices for interoperability and
for the preservation of other bibliographic relationships after mappings.
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Table A4. Step (d) – Mapping the bf:Instance and bf:Item classes.
bf:Instance rdac:C10007 Manifestation

bf:hasInstance rdae:P20059 has manifestation of expression
bf:Item rdac:C10003 Item
bf:hasItem rdam:P30103 has exemplar of manifestation

Table A5. Step (d) – Mapping bf:Instance properties.
Information BIBFRAME RDA

bf:Instance - rdf:type –
if bf:Print
if bf:Manuscript
if bf:Archival
if bf:Tactile
if bf:Electronic

rdac:C10007 - rdam:P30001 "has
carrier type"- carriers:nc
rdac:C10007 - rdam:P30001 "has
carrier type"- carriers:nz
rdac:C10007 - rdam:P30001 "has
carrier type"- carriers:zu
rdac:C10006- rdaeo:P20001- tct
AND
rdac:C10007 - rdam:P30001 "has
carrier type"- carriers:nc
rdac:C10007 - rdam:P30001 "has
carrier type"- carriers:cr

Carrier bf:Instance-bf:carrier-carriers:value rdac:C10007 - rdam:P30001 "has
carrier type"- carriers:value

Issuance bf:Instance-bf:issuance -
issuance:value

rdac:C10007 - rdam:P30003 "has
mode of issuance"-
issuance:value

Media bf:Instance-bf:media-
mediaTypes:value

rdac:C10007 - rdam:P30002 "has
media type" - mediaTypes:value

Dimensions bf:Instance-bf:dimensions-rdfs:literal rdac:C10007 - rdam:P30169 "has
dimensions"-rdfs:literal

Extent bf:Instance-bf:extent-bf:Extent
- rdfs:label

rdac:C10007 - rdam:P30182 "has
extent of manifestation"
-rdfs:literal

Title bf:Instance - bf:title-bf:Title-
bf:mainTitle-rdfs:literal

rdac:C10007 - rdam:P30134 "has
title of manifestation" -
rdfs:literal

Provision Activity Statement If there is one bf:Instance -
bf:provisionActivityStatement-
rdfs:literal statement
else
Check the following
Provision Activity

rdac:C10007-rdam:P30292 "has
manifestation
statement"- rdf:literal

Provision Activity IF
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-rdf:type-
bf:Publication
then
bf:Instance -
bf:provisionActivityStatement-
rdfs:literal
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:agent-
bf:Agent
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:date-
xsd:integer
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:place-bf:Place

rdac:C10007- rdam:P30289"has
manifestation publication
statement" - rdfs:literal
rdac:C10007 - rdam:P30083 "has
publisher agent" - rdac:C10002
"agent"
rdac:C10007-rdamd:P30011 "has
date of publication" - xsd:integer
rdac:C10007 - rdam:P30088 "has
place of publication" -
rdac:C10009 "place"

(continued)
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Table A5. Continued.
Information BIBFRAME RDA

IF
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-rdf:type-
bf:Distribution
then
bf:Instance -
bf:provisionActivityStatement-
rdfs:literal
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:agent-
bf:Agent
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:date-
xsd:integer
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:place-bf:Place

rdac:C10007- rdam:P30283"has
manifestation distribution
statement" - rdfs:literal
rdac:C10007 - rdam:P30080 "has
distributor agent" - rdac:C10002
"agent"
rdac:C10007 –rdam:P30008 "has
date of distribution" -
xsd:integer
rdac:C10007 - rdam:P30085 "has
place of distribution" -
rdac:C10009 "place"

IF
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-rdf:type-
bf:Manufacture
then
bf:Instance -
bf:provisionActivityStatement-
rdfs:literal
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:agent-
bf:Agent
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:date-
xsd:integer
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:place-bf:Place

rdac:C10007- rdam:P30287"has
manifestation manufacture
statement" - rdfs:literal
rdac:C10007 - rdam:P30082 "has
manufacturer agent" - rdac:C10002
"agent"
rdac:C10007-rdam:P30010 "has
date of manufacture" - xsd:integer
rdac:C10007 - rdam:P30087 "has
place of manufacture" -
rdac:C10009 "place"

IF
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-rdf:type-
bf:Production
then
bf:Instance -
bf:provisionActivityStatement-
rdfs:literal
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:agent-
bf:Agent
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:date-
xsd:integer
bf:Instance-bf:provisionActivity-
bf:ProvisionActivity-bf:place-bf:Place

rdac:C10007- rdam:P30288"has
manifestation production
statement" - rdfs:literal
rdac:C10007 - rdam:P30081 "has
producer agent of unpublished
manifestation" - rdac:C10002
"agent"
rdac:C10007-rdam:P30009 "has
date of production" - xsd:integer
rdac:C10007 - rdam:P30086 "has
place of production" -
rdac:C10009 "place"

Relationships bf:Instance - bf:accompaniedBy -
bf:Instance
bf:Instance - bf:hasPart -
bf:Instance
bf:Instance - bf:hasReproduction
- bf:Instance

rdac:C10007 - rdam:P30027 "is
accompanied by manifestation"-
rdac:C10007
rdac:C10007 - rdam:P30033 "has
part manifestation" - rdac:C10007
rdac:C10007 - rdam:P30039 "is
reproduced as manifestation"
- rdac:C10007
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