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Abstract

From the library catalogue to the Semantic Web

The conversion process from MARC 21 to BIBFRAME 2.0

Friedel GEERAERT

Master en Sciences et Technologies de l’Information et de la Communication

2016-2017

This study focuses on BIBFRAME from the perspective of metadata conversion

from MARC 21 to BIBFRAME 2.0. In the first part (chapters 1-4) the following

topics are discussed: the MARC format and AACR2, the linked data principles

and the semantic web, FRBR and RDA and the BIBFRAME model. In the second

part (chapters 5-6) a practical approach is taken to study the following research

question: ’What are the implications of the implementation of BIBFRAME on an

organisational and operational level?’. The organisational implications of such a

change are discussed based on a literature review centred around change (man-

agement) in libraries. The discussion about the operational implications is based

on the analysis of the transformation of two sets of bibliographic descriptions in

MARC XML stemming from two libraries: the National Library of Belgium or KBR

and the university libraries of the Université Libre de Bruxelles. These records

are transformed from MARC 21 into BIBFRAME 2.0 by means of the conversion

tools made available by the Library of Congress. As the KBR uses an in-house

version of MARC an additional transformation from KBR MARC to MARC 21 was

necessary which was achieved by means of scripts programmed in Python.
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Introduction

This introduction has been subdivided into three sections. In the first section,

the wider context of the topics that will be discussed in this study will be pre-

sented. The second part describes the structure of this study as well as the

research question. The third part consists of a description of the methodology.

Wider context

Libraries are faced with important challenges. The data contained in the ma-

jority of library catalogues cannot be used easily outside of the respective insti-

tutions. Most library catalogues can therefore be seen as information islands

or silos that are part of the deep web to which search engines have no access.

Some state that there is a “library-shaped hole in the internet”.1 This is a sig-

nificant problem as the ease of access to information often is perceived as more

important than its quality, especially in the age of the web.2 This is known as the

’Principle of Least Effort’.3 Students and scholars frequently use other tools than

the library catalogue to search information.45678910 The metadata enclosed in

library catalogues need to be migrated from a closed database into a more open

1David Weinberger. “There’s a library-shaped hole in the Internet”. In: Boston Globe (2015).
2Thomas Mann. Library Research Models. New York: Oxford University Press, 1993, p. 93.
3Richard E. Rubin. Foundations of library and information science. London: Facet Publishing,

2016, p. 378.
4Ronald Dunn and Frank Menchaca. “The present is another country: academic libraries,

learning technologies, and relevance”. In: Journal of Library Administration 49.5 (2009), pp. 469–
479, p. 469.

5Tom Kwanya, Christine Stilwell, and Peter G. Underwood. Library 3.0 intelligent libraries and
apomediation. Amsterdam: Chandos Publishing, 2015, p. 1.

6OCLC. Perceptions of libraries and information resources. Tech. rep. Available online at
http://www.oclc.org/content/dam/oclc/reports/pdfs/Percept_all.pdf. OCLC, 2005, p. 1.

7OCLC. Perceptions of libraries, 2010. Context and community. Tech. rep. Available online
at http://www.oclc.org/content/dam/oclc/reports/ 2010perceptions/2010perceptions_ all.pdf.
OCLC, 2010, p. 32.

8Oliver Pesch and Eric Miller. “Using BIBFRAME and library linked data to solve real problems:
an interview with Eric Miller of Zepheira”. In: The Serials Librarian 71.1 (2016), pp. 1–8, p. 2.

9Richard Wallis and David Walters. “The power of sharing Linked Data: giving the web what it
wants”. In: The Serials Librarian 68.1/4 (2015), pp. 173–179, p. 174.

10Karen Calhoun. The changing nature of the catalog and its integration with other discovery
tools. Tech. rep. Available online at https://www.loc.gov/catdir/calhoun-report-final.pdf. Library
of Congress, 2006, p. 9.
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information architecture for libraries to remain relevant in the 21st century.11

The integration of library catalogues into the web is therefore seen as indispens-

able.12

The MARC (MAchine Readable Cataloguing) format, a technical record format

that is the prevalent metadata format in libraries all over the world, is seen as a

barrier for achieving this goal.131415161718 MARC was developed in the 1960s by

the Library of Congress.1920 It therefore comes as no surprise that the MARC for-

mat is not easily compatible with the Web.21222324 In the past years, a number

of authors have argued for the ’death’ of MARC.2526 Schreur states: “if libraries

are to meet patrons’ need for more comprehensive information discovery, they

must move beyond curated catalogs and provide discovery environments based

on the web and its architecture.”27

One of the suggested alternatives is the use of linked data to integrate the

11For the purpose of this study, metadata will be interpreted as “structured information that
describes, explains, locates, or otherwise makes it easier to retrieve, use, or manage an informa-
tion resource” (Getaneh Alemu et al. “Linked Data for libraries. Benefits of a conceptual shift from
library-specific record structures to RDF-based data models”. In: New Library World 113.11/12
[2012], pp. 549–570, p. 552)

12Ross Singer. “Linked Library Data Now!” In: Journal of Electronic Resources Librarianship
21.2 (2009), pp. 114–126, p. 121.

13Barbara B Tillett. “Keeping libraries relevant in the semantic web with Resource Description
and Access”. In: Serials 24.3 (2011), pp. 266–272, p. 269.

14Sharma Kumar, Marjit Ujjal, and Biswas Utpal. “Exposing MARC 21 format for bibliographic
data as linked data with provenance”. In: Journal of Library metadata 13.2-3 (2013), pp. 212–
229, p. 212-213.

15Alemu et al., op. cit., p. 551.
16F. Tim Knight. “Break on through the other side: the library and linked data”. In: TALL

Quarterly 30.1 (2011), p. 1-2.
17Antonella Trombone. “Il progetto BIBFRAME della Library of Congress: come stanno cam-

biando i modelli strutturali e comunicativi dei dati bibliografici”. In: AIBstudi 55.2 (2015),
pp. 215–226, p. 217.

18Ana María Fermoso García et al. Apertura y publicación de datos
bibliográficos con formatos de datos abiertos. Aplicación a un caso
práctico. http://repositori.uji.es/xmlui/bitstream/handle/10234/163387/
06_UPSA.pdf?sequence=3&isAllowed=y. Accessed on 1 April 2017, p. 4-5.

19Asoknath Mukhopadhyay. Guide to MARC 21 for cataloging books and serials, with functional
definitions, examples and working resources. s.l.: Chandos Publishing, 2007, p. 8.

20Deanna B. Marcum. “The Library of Congress and cataloging’s future”. In: Cataloging &
classification quarterly 45.3 (2008), pp. 3–15, p. 5.

21Lynne C. Howarth. “FRBR and Linked Data: connecting FRBR and linked data”. In: Cata-
loging & Classification Quarterly 50.5-7 (2012), pp. 763–776, p. 765.

22Philip Evan Schreur. “The academy unbound: Linked Data as revolution”. In: Library Re-
sources and Technical Services 56.4 (2012), pp. 227–237, p. 228.

23Nancy Fallgren, Michael Lauruhn, and Regina Romano Reynolds. “The missing link: the
evolving current state of linked data for serials”. In: The Serials Librarian 66.1-4 (2014), pp. 123–
138, p. 123.

24Alemu et al., op. cit., p. 552.
25Lori Bowen Ayre. “MARC isn’t dying fast enough”. In: Collaborative Librarianship 6.4 (2014),

pp. 175–177.
26Roy Tennant. “MARC must die”. In: Library Journal 127.17 (2002), pp. 26–27.
27Schreur, op. cit., p. 229.
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library catalogue into the semantic web.28 BIBFRAME, developed by the Library

of Congress, is based on the principles of linked data and the semantic web. It is

a conceptual framework aimed at integrating the library catalogue into the web,

thereby making the metadata held in catalogues accessible via search engines.29

The underlying idea is to move away from the MARC format and instead publish

the metadata as separate data elements that can be linked to other informa-

tion.30

Structure and research question

This study has been divided into two different parts. The first part of this study

is more theoretical while a more practical approach is taken in the second part.

The first part concerns the theoretical background of library information archi-

tecture and consists of four chapters. In the first chapter the MARC format and

the Anglo-American cataloguing rules (AACR) will be discussed. The semantic

web and linked data will be discussed in chapter 2. The conceptual model of

Functional Requirements for Bibliographic Resources or FRBR and the content

standard Resource Description and Access or RDA are discussed in chapter 3.

The BIBFRAME models (versions 1.0 and 2.0) are presented in chapter 4.

The second part will focus on the following research question: ’What are

the implications of the implementation of BIBFRAME on an organisational and

operational level?’. The literature about BIBFRAME mostly focuses on the theo-

retical aspects. Only a limited number of studies have been published that take

a practical approach. Jin et al. conducted a test with the BIBFRAME 1.0 model

focused on e-books at the University of Illinois and Zapounidou et al. studied the

interoperability of four models: FRBR, FRBRoo, EDM and BIBFRAME 1.0.3132

Xu et al. used the BIBFRAME 2.0 model and vocabulary to convert a num-

ber of sample bibliographic records focused on musical works. They made use

of the BIBFRAME 1.0 conversion tool and manually transformed the files into

BIBFRAME 2.0 afterwards.33 It was therefore deemed relevant to take a practi-

cal approach iin this study and test the MARC 21 to BIBFRAME 2.0 conversion

program that was made available on Github by the Library of Congress and In-

28Alemu et al., op. cit., p. 551.
29Zepheira. About Zepheira. http://zepheira.com/about/. Accessed on 23 March 2016.
30Trombone, op. cit., p. 221.
31Qiang Jin, Jim Hahn, and Gretchen Croll. “BIBFRAME transformation for enhanced discov-

ery”. In: Library Resources and Technical Services 60.4 (2016), pp. 223–235.
32Sofia Zapounidou, Michalis Sfakakis, and Christos Papatheodorou. “Highlights of li-

brary data models in the era of linked open data”. In: Metadata and Semantics re-
search 7th Research conference, MTSR 2013, Thessaloniki, Greece, November 19-22, 2013.
Vol. 390. Communications in Computer and Information Science. Available online at
http://www.springer.com/us/book/9783319034362. Nov. 2013.

33Amanda Xu et al. “Initial BIBFRAME 2.0 modeling for the library information spotlight "Opera
Planet"”. In: Journal of library metadata 16.3-4 (2016), pp. 202–227.

3



dex Data.34 Records stemming from two Belgian institutions were used in this

section: the National Library of Belgium (KBR) and the university libraries of the

Université Libre de Bruxelles (ULB).

The second part of this study comprises of two chapters. The organisa-

tional aspects involved in a change from MARC to BIBFRAME in libraries are

discussed in chapter 5. Chapter 6 discusses the conversion process from MARC

to BIBFRAME from a technical point of view. It is important to underline that

this part of the study took place in a sort of ’vacuum’ environment, meaning that

not all stages of a real metadata migration project were taken into account. The

study was limited to bibliographic records meaning that no authority records

were analysed. Secondly, due to the fact that opensource tools for native cata-

loguing in BIBFRAME 2.0 do not (yet) exist, this aspect has also not be tested

in this study. Abstraction was also made of an important step that usually pre-

cedes metadata migration: metadata cleaning. Other limiting factors are that

the converted data were not fed back into the catalogue and that the impact of

the converted metadata on the discoverability on the web was not tested.

Chapter six comprises four sections. In the first section the KBR and the uni-

versity libraries of the ULB are introduced. The KBR was deemed a good case

study because of its diversity of collections and because of the fact that they

currently work with an in-house version of MARC, meaning that an additional

conversion from KBR MARC to MARC 21 was necessary before the conversion

into BIBFRAME 2.0 could take place. The KBR uses ISBD to catalogue. The

MARC 21 records from the ULB are interesting because they are catalogued ac-

cording to AACR2 rules, RDA or as hybrid records (a mix between AACR2 and

RDA elements). The university libraries also work with a number of local for-

mats for certain types of documents such as master theses, offprints, DVDs,

video cassettes (VHS), CDs and CD-roms.

The second part of the sixth chapter focuses on the conversion process of the

two MARC XML exports provided by the KBR and the university libraries of the

ULB into BIBFRAME 2.0. The records export from the KBR consists of 2.836.957

records. The export in question was created by the KBR for the purpose of meta-

data exchange with UNICAT, the union catalogue of Belgian libraries. Given

that their current Integrated Library System (ILS) does not offer an XML export

functionality, the export was created by a specific script. It has the advantage

that it already transforms a number of KBR MARC fields into MARC 21. Given

that these records bear the closest resemblance to MARC 21, this XML export

was chosen for this study. The MARC XML record export from the catalogue of

the university libraries of the ULB consisted of 552 records. Records of different

34lcnetdev. Convert MARC records to BIBFRAME2 RDF. https://github.com/lcnetdev/marc2bib
frame2. Accessed on 15 March 2017. 2017.
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types (both with regards to the described resource and the method of catalogu-

ing) were randomly selected except for a small subset that centred around a

certain theme. In this part, first the conversion from KBR MARC XML to MARC

21 XML by means of scripts programmed in Python will be discussed after which

the conversion from MARC 21 XML to BIBFRAME 2.0 will be discussed.

The third part of the sixth chapter consists of a detailed analysis of a number

of sample records. The BIBFRAME 2.0 representation of all sample records in-

cluded in this section was checked against the transformation rules included in

the conversion specifications made available by the Library of Congress.35 Atten-

tion was also paid to the completeness of the BIBFRAME 2.0 representations and

potential differences in granularity between the MARC 21 XML and BIBFRAME

2.0 representations of the records. As mentioned above, one specific subset was

not randomly selected: a subset of records describing different representations

of the same work (’Pelléas et Mélisande’ by Maurice Maeterlinck). These records

were specifically included to test whether the conversion tools would be able to

create links between different records referring to the same work. The fourth and

last section of the sixth chapter consists of a critical discussion of the conversion

process.

Methodology

The methodology differs between the different parts of this study. The first part

is based on a literature review centered around the MARC format, the AACR,

FRBR and RDA, the semantic web and linked data and BIBFRAME. With re-

gards to literature about BIBFRAME, the aim was to be exhaustive focusing

on scientific publications about the subject as well as the official websites of

the involved institutions. Formulating an answer to the research question in

the second part will partly be based on a literature review, specifically for the

organisational aspects involved in the migration from a MARC environment to

BIBFRAME. Literature was selected about change management in libraries as

well as about libraries that have made the change from AACR2 to RDA in recent

years as valuable lessons can be learnt from the experiences of other libraries

that can be applicable to a change from a MARC environment to BIBFRAME.

Another source of information was the BIBFRAME listserv, an e-mail exchange

list about the new framework. The more practical part of the second part, the

study of the technical conversion, is based on the conversion of a selection of

MARC XML files as described in the previous section.

Interviews with professionals who are actively involved in BIBFRAME imple-

35Library of Congress. MARC 21 to BIBFRAME 2.0 conversion specifications.
http://www.loc.gov/bibframe/mtbf/. Accessed on 15 March 2017. 2017.
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mentation form an additional source of information. Initially three professionals

kindly agreed to an interview (listed below), but unfortunately Mr El Masry had

to cancel his interview at the last minute because of delays with the implemen-

tation of BIBFRAME at the Qatar National Library.36

1. Mr Reinhold Heuvelmann: Senior information standards specialist who is

responsible for the BIBFRAME project at the Deutsche Nationalbibliothek

2. Mr Beacher Wiggins: Director for Acquisitions & Bibliographic Access at

the Library of Congress

3. Mr Amr Farouk El Masry: Library Systems Manager at the Qatar National

Library

The interviews were semi-structured. Each interviewee received a list of ques-

tions prior to the interview and additional questions were formulated during the

interview. The lists of questions that were sent to the interviewees beforehand

can be found in Appendices A and B and are preceded by a short description

of the organisation in question and the position of the interviewee. The inter-

view with Mr Heuvelmann took place on October 31st 2016 in Frankfurt and the

interview with Mr Wiggins on January 6th 2017 via Cisco Webex Meetings.

36Amr Farouk El Masry. RE: Interview BIBFRAME. Personal communication via e-mail on 12
April 2017.
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Chapter 1

The MARC format and AACR

This chapter will first focus on the development of the MARC format and the

Anglo-American Cataloguing Rules or AACR after which the shortcomings of the

MARC format will be discussed.

1.1 Development of the MARC format

Library catalogues have a very long history and have been recorded on a num-

ber of materials such as clay tablets, inscriptions in marble, papyrus rolls and

handwritten codices. One of the most significant problems of these catalogues

was their rigidity. The development of the card catalogue (the first of which was

developed in Vienna around 1780) was in that sense a revelation as the card

catalogue could be updated much faster.12

The development of computer technology brought another change along: li-

brary automation became a possibility. The 1960s saw a number of initiatives

aimed at replacing the card catalogue with a more efficient system. The Library

of Congress developed MAchine-Readable Cataloging or MARC in the mid 1960s

as an automated system to manage its collections and distribute records to other

libraries.34 In October 1966 the first test tapes were mailed to the participating

libraries and the MARC distribution service was launched in 1968. This service

weekly sent tapes to subscribers, each with about 1000 records.5 The develop-

1Ted Fons. “The tradition of library catalogs”. In: Library Technology Reports 52.5 (2016),
pp. 15–19, p. 15-17.

2Kim Tallerås. “From many records to one graph: heterogeneity conflicts in the linked data
restructuring cycle”. In: Proceedings of the Eighth International Conference on Conceptions of
Library and Information Science, Copenhagen, Denmark, 19-22 August, 2013. Vol. 18. Information
Research 3. http://www.informationr.net/ir/183/colis/paperC18.html.Vthot0atYic. Aug. 2013.

3Katharine D. Morton. “The MARC formats: an overview”. In: American Archivist 49.1 (1986),
pp. 21–30, p. 22.

4Michele Seikel and Thomas Steele. “How MARC has changed: the history of the format and
its forthcoming relationship to RDA”. in: Technical Services Quarterly 28 (2011), pp. 322–334, p.
324.

5Henriette D. Avram. MARC its history and implications. Tech. rep. Available online at
http://eric.ed.gov/?id=ED127954. Library of Congress, 1975, p. 8-9, 12.
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Figure 1.1: A MARC 21 record 13

ment of MARC also inspired shared cataloguing services of which the best known

today is the Online Computer Library Center or OCLC.67

The MARC format has been closely intertwined with the Anglo-American Cat-

aloguing Rules or AACR that were first published in 1967. Its successor was

published in 1978 and was named AACR2.89 AACR2 incorporates the ISBD or

International Standard Book Description standards.10 ISBD was first published

in a standard edition in 1974.11 It is defined as follows: “The ISBD is the stan-

dard that determines the data elements to be recorded or transcribed in a spe-

cific sequence as the basis of the description of the resource being catalogued.

In addition, it employs prescribed punctuation as a means of recognising and

displaying data elements and making them understandable independently of the

language of the description.”12

6Seikel and Steele, op. cit., p. 326.
7Rubin, op. cit., p. 177.
8Anne Welsh and Sue Batley. Practical Cataloguing AACR, RDA and MARC 21. London: Facet

Publishing, 2012, p. 5.
9William Denton. “FRBR and the history of cataloging”. In: Understanding FRBR what it is

and how it will affect our retrieval tools. Ed. by Arlene G. Taylor. Westport: Libraries Unlimited,
2007. Chap. 4, pp. 35–58, p. 49.

10Rubin, op. cit., p. 321.
11Avram, op. cit., p. 25.
12IFLA. ISBD International Standard Bibliographic Description Consolidated Edition. Tech. rep.

Available online at http://www.ifla.org/files/assets/cataloguing/isbd/isbd-cons_20110321.pdf.
IFLA, 2011, p. vii.

13Mauro Guerrini and Tiziana Possemato. “From record management to data management:
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Over the years many different versions of MARC have created. Welsh men-

tions that over 50 different MARC formats have been developed.14 Several coun-

tries have for example developed national MARC formats.15 The USA, the UK,

Canada and Denmark developed national MARC formats, respectively know as

USMARC, UKMARC, CANMARC and danMARC. These developments have lead

to harmonisation efforts: USMARC and CANMARC were transformed into MARC

21 in 1999 and in June 2004 the British Library replaced UKMARC with MARC

21.161718192021 Another important format is UNIMARC. It was published in 1977

by IFLA (International Federation of Library Associations and Institutions) and it

is an exchange format designed to solve incompatibility issues between national

formats.22

MARC is essentially a flat format that provides the structure for bibliographic

records.23 The format complies with the ISO 2709 standard for information ex-

change in machine-readable format. The latest version of this standard was

published in 2008 and is known as ISO 2709:2008.2425 A MARC record consists

of 3 elements: “the record structure, the content designation, and the data con-

tent of the record”.26 In MARC 21 formats exist for five data types of information:

(1) bibliographic, (2) authority, (3) holdings, (4) classification and (5) community

information. These formats respectively contain specifications for encoding data

elements that describe (1) bibliographic material, (2) the content or content des-

ignation that needs authority control, (3) holdings or location information, (4)

classification numbers and their captions and (5) information about events, pro-

grams or services respectively.27

RDA and new application models BIBFRAME, RIMMF, and OliSuite/WeCat”. In: Cataloging &
Classification Quarterly 54.3 (2016), pp. 179–199, p. 181.

14Welsh and Batley, op. cit., p. 131.
15Morton, op. cit., p. 26.
16Leif Andresen. “After MARC - what then?” In: Library Hi Tech 22.1 (2004), pp. 40–51, p. 40.
17British Library. The British Library, MARC21 and UKMARC.

http://www.bl.uk/bibliographic/nbsils.html. Accessed on 23 September 2016.
18Library of Congress. MARC 21: Harmonized USMARC and CAN/MARC.

https://www.loc.gov/marc/annmarc21.html. Accessed on 23 September 2016.
19Seikel and Steele, op. cit., p. 327.
20Howarth, op. cit., p. 766.
21Angela Kroeger. “The road to BIBFRAME: the evolution of the idea of bibliographic transition

into a post-MARC future”. In: Cataloging & Classification Quarterly 51.8 (2013), pp. 873–890, p.
875.

22Andresen, op. cit., p. 41.
23Welsh and Batley, op. cit., p. 141.
24International Organisation for Standardization. ISO 2709:2008 Information and documenta-

tion – Format for information exchange. https://www.iso.org/standard/41319.html. Accessed on
31 March 2017.

25Mirna Willer and Gordon Dunsire. Bibliographic information organization in the semantic web.
Oxford: Chandos Publishing, 2013, p. 51-52.

26Machine-Readable Bibliographic Information Committee. The MARC 21 formats: background
and principles. http://www.loc.gov/marc/96principl.html. Accessed on 31 March 2017.

27Ibid.
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A MARC 21 record consists of three sections: the leader, directory and the

variable fields. The leader has a length of 24 characters. Depending on the po-

sition in the leader, each character has a specific meaning that is useful for the

processing of the record. The directory consists of the tag (the three-character

ID that is given to each field in order to identify the information that is held in

each of these fields28), the starting location and length of each field. The vari-

able fields contain the actual content of a record. There are two types: variable

control fields (indicated by the 00X tags) and variable data fields (basically all

tags except the 00X tags).29

Figure 1.1 shows a MARC 21 bibliographic record for ’As you like it’ by

William Shakespeare as recorded in the Library of Congress catalogue according

to AACR2 rules. The tag number that precedes the fields is stored the direc-

tory as described above. Tags can be subdivided in different groups based on

the first character of the tag. Each group has a specific meaning depending on

which type of format is used (bibliographic, authority, holdings, classification or

community information). In the bibliographic format, on which the focus will be

in this study, the blocks are defined as follows:

“0XX = Control information, numbers, codes”

1XX = Main Entry

2XX = Titles, edition, imprint

3XX = Physical description, etc.

4XX = Series statements

5XX = Notes

6XX = Subject access fields

7XX = Name, etc. added entries or series; linking

8XX = Series added entries; holdings and locations

9XX = Reserved for local implementation30

The following two symbols in the tag define the specific function of the field.

Blocks 1XX, 4XX, 6XX, 7XX and 8XX in bibliographic records may contain au-

thority data. There are certain parallels between these blocks with regards to

these two final characters:

"X00 = Personal names

X10 = Corporate names

X11 = Meeting names

X30 = Uniform titles

X40 = Bibliographic titles

28Mukhopadhyay, op. cit., p. 15.
29Machine-Readable Bibliographic Information Committee, op. cit.
30Ibid.
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X50 = Topical terms

X51 = Geographic names"31

Another important element of the MARC 21 format that needs to be noted are

the locally defined tags. In addition to the 9XX block that is reserved entirely

for local use, any tag that contains a 9 is reserved for local use, except for

the 490 field (Series statement).32 There are two additional elements in MARC

records: subfields and indicators. Subfields are indicated by the ’$’ symbol and

are followed by a letter that functions as identification label for the content of the

subfields. In the example included above, however, the software of the Library of

Congress transformed the ’$’ into the ’|’ character. Indicators precede the actual

content of the fields and “contain values conveying information that interprets

or supplements the data found in the field”.33 In the example included above

the first indicator of the 100 field has the value ’1’ and the second a blank,

here represented by ’_’. It means that the Main entry - personal name, here the

author of the work, is catalogued based on his surname.

1.2 Limitations of the MARC format

The MARC format in fact corresponds to a certain stage in IT development. When

the MARC format was created it had numerous benefits, but it has its limita-

tions in the age of the web. One of the most significant problems is that it is a

very rigid format as it was originally developed to describe documents and print

them on a card or show them on a screen.3435 MARC is therefore not ideal when

it comes to describing relations between data. Most online library catalogues

based on the MARC format only show relationships between complete records

and not their smaller building blocks.363738 MARC is not easily extensible either,

meaning that it is difficult to easily accommodate new carriers such as digital or

multimedia resources.394041

31Ibid.
32Ibid.
33Ibid.
34Welsh and Batley, op. cit., p. 171.
35Tillett, op. cit., p. 270.
36Welsh and Batley, op. cit., p. 97.
37John J. Riemer. “The prospects of BIBFRAME: if data elements replace records as the coinage

of the metadata realm”. In: Technicalities 34.3 (2014), pp. 5–9, p. 7-8.
38MacKenzie Smith et al. BIBFLOW: A roadmap for library linked data transition. Tech. rep.

Available online at http://roytennant.com/BIBFLOWRoadmap.pdf. BIBFLOW, 2017, p. 6-7.
39Andresen, op. cit., p. 43.
40Brighid M. Gonzales. “Linking libraries to the web: Linked Data and the future of the biblio-

graphic record”. In: Information technology and libraries 33.4 (2014), pp. 10–22, p. 11.
41Carl Stahmer. “Making MARC agnostic. Transforming the English Short Title Catalogue for

the linked data universe”. In: Linked data for cultural heritage. Ed. by Ed Jones and Michele
Seikel. London: Facet Publishing, 2016. Chap. 2, pp. 23–39, p. 25.

11



It is also a format that is only used in a library environment. As Knight states:

“MARC has been an invaluable tool [...] but its card-based record-centric focus

has also effectively locked our data in a tower and only those closely aligned with

the library profession have a key.”42 Another problem is that MARC records are

part of the deep web, meaning that they are not exploitable by search engines

which has a negative effect on the discoverability of the records.434445 In an age

when most searches for information are done via the web this is a significant

disadvantage. Another problem is that a lot of meaning is lost on the web. The

semantics of the tags are lost as they are treated as simple text strings.46 For

example, the role of the person recorded in the 100 field in Figure 1.1, in this

case ’William Shakespeare’ is lost for a program that does not recognise MARC

tags.47

42Knight, op. cit., p. 2.
43Amanda Sprochi. “Where are we headed? RDA, BIBFRAME, and the FRBR Library Reference

Model”. In: International Information & Library Review 48.2 (2016), pp. 129–136, p. 8.
44Guerrini and Possemato, loc. cit.
45Karim Tharani. “Linked data in libraries: a case study of harvesting and sharing bibliographic

metadata with BIBFRAME”. in: Information Technology and Libraries 34.1 (2015), pp. 5–19, p. 9.
46Guerrini and Possemato, op. cit., p. 182.
47Ibid., p. 181-182.
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Chapter 2

The semantic web and linked
data

This chapter will offer an introduction to the semantic web and its linked data

principles. The semantic web and linked data are essential concepts for the

following chapters on RDA and BIBFRAME. The first section will focus on the

semantic web. The respective benefits and challenges of linked data in a library

environemnt will be discussed in the second and third section. The fourth sec-

tion briefly discusses the possibilities for integrating URIs in MARC.

2.1 What are the semantic web and linked data?

The concept of the semantic web was unveiled in 2001 by Tim Berners-Lee. The

semantic web provides standards to make content on the web readable for both

humans and machines instead of only for humans.1 In the words of Berners-

Lee, the semantic web is “an extension of the current Web in which information

is given well-defined meaning, better enabling computers and people to work

in cooperation”.2 The semantic web is a web of data, containing structured data

with explicit semantics for both humans and machines and links between things

in contrast to the traditional web that consists of documents and unstructured

data with implicit semantics.3 The semantic web allows text strings to become a

’thing in the world’ meaning that the text string ’Shakespeare’ can be identified

as referencing the 16th century writer.4

1Seth van Hooland and Ruben Verborgh. Linked Data for libraries, archives and museums.
How to clean, link and publish your metadata. Facet/American Library Association, 2014, p. 47.

2Tim Berners-Lee, James Hendler, and Ora Lassila. “The Semantic Web. A new form
of Web content that is meaningful to computers will unleash a revolution of new possi-
bilities”. In: Scientific American (2001). Available online at http://www.cs.umd.edu/ gol-
beck/LBSC690/SemanticWeb.html.

3Library of Congress. Setting the stage, linked data concepts.
https://www.loc.gov/catworkshop/bibframe/Setting-the-stage1.pptx. Accessed on 31 Jan-
uary 2017. 2015.

4Carol Jean Godby and Ray Denenberg. Common ground: exploring compatibilities be-
tween the linked data models of the Library of Congress and OCLC. tech. rep. Available on-
line at http://www.oclc.org/content/dam/research/publications/2015/ oclcresearchloclinked-
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The aim of the semantic web is essentially to enable computers to contextu-

alise, interpret and nuance information.56 As van Hooland et al. explain, the

fact that the web only held information readable by humans is very restrictive

when it comes to finding information. For example, a Google keyword search for

’Picasso’ would render good results, but with a query ’paintings by artists who

have met Picasso’ it is impossible to obtain good results.7 Ontologies can help

to alleviate this problem. Berners-Lee defines an ontology in the sense of the

web as follows: “a document or file that formally defines the relations among

terms.”8 An ontology can for example indicate that certain terms are equivalents

and certain rules can be determined in ontologies that allow programs to deduce

information. Berners-Lee gives the example that a rule could be expressed that

if a state code is linked to a city code, an address that contains this particular

city code would be automatically associated with the corresponding state code.

Most ontologies used on the web also have a taxonomy, meaning that classes

of and relations between objects can be determined, which is also beneficial for

enhancing the accuracy of searches on the web.9

The semantic web rests on the principles of linked data. Berners-Lee out-

lined the concept of linked data in 2006 as an extension to the semantic web.10

Linked data are an approach for publishing, interlinking, reusing, and sharing

structured data on the Web.11 Linked data are based on the following principles:

1. Use URIs as names for things

2. Use HTTP URIs so that people can look up those names

3. When someone looks up a URI, provide useful information using the stan-

dards (RDF, SPARQL)

4. Include links to other URIs so that users can discover more things12

A concept closely related to linked data is RDF or Resource Description

Framework. RDF, a standard for the semantic web proposed by the W3C, is

used as a general method for conceptually describing or modeling information

data2015a4.pdf. Library of Congress, 2015, p. 4.
5Welsh and Batley, op. cit., p. 96.
6Guerrini and Possemato, op. cit., p. 180.
7Hooland and Verborgh, op. cit., p. 44.
8Berners-Lee, Hendler, and Lassila, op. cit.
9Ibid.

10Tim Berners-Lee. Linked data. https://www.w3.org/DesignIssues/LinkedData.html. Ac-
cessed on 29 September 2016.

11Cory K. Lampert and Silvia B. Southwick. “Leading to linking: introducing Linked Data to
academic library digital collections”. In: Journal of library metadata 13.2-3 (2013), pp. 230–253,
p.232.

12Tim Berners-Lee, op. cit.
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Figure 2.1: Visualisation of an RDF triple 20

that is implemented in online resources.13 14 It is used to assert ’facts’ or ’claims’

about the world in the form of irreducible sentence-like statements that consist

of three parts. These statements are called ’triples’.1516171819 Figure 2.1 shows

a representation of an RDF triple that consists of a Subject, Predicate and Ob-

ject. The predicate represents a relationship between two entities, the Subject

and the Object.

When several of these triples are combined, an RDF graph is created.21 The

Subject and the Object in a triple statement are represented as nodes in such

graphs and the Predicate as a line between these two nodes thereby forming a

sort of web of information. A node containing a URI is represented by an oval

shape and a node containing a literal value by a rectangular shape.22 These

graphs are in theory infinitely expansible.23

RDF has close links with the linked data principles mentioned above. Each

13Anthony Alvarado Salazar, Christian Zamora Rodríguez, and Marlon Gerardo Solano Loria.
“Descubriendo los modelos de datos interconectados: BibFrame”. In: E-ciencias de la información
6.2 (2016), pp. 1–21.

14The World Wide Web Consortium (W3C) is an international community that develops open
standards to ensure the long-term growth of the Web. (World Wide Web Consortium. W3C.
https://www.w3.org/. Accessed on 31 January 2017)

15Dydimus Zengenene. “Global interoperability and Linked Data in libraries”. In: New Library
World 114.1/2 (2012), pp. 84–87, p. 85.

16Gonzales, op. cit., p. 12.
17Kevin M. Randall. “RDA: the end of the world postponed?” In: The Serials Librarian 61.3-4

(2011), pp. 334–345, p. 340.
18Thomas Baker, Karen Coyle, and Sean Petiya. “Multi-entity models of resource description in

the semantic web. A comparison of FRBR, RDA and BIBFRAME”. in: Library Hi Tech 32.4 (2014),
pp. 562–582, p. 564.

19Christian Bizer, Tom Heath, and Tim Berners-Lee. “Linked Data - the story so far”. In:
International Journal on Semantic Web and Information Systems 5 (3 2009), pp. 1–22.

20Ashleigh Faith and Michelle Chrzanowski. “Connecting RDA and RDF. Linked data for a
wide world of connected possibilities”. In: Pennsylvania Libraries: Research & Practice 3.2 (2015),
pp. 122–135, p. 128.

21Allison Jai O’Dell. “Authority control for the web. Integrating library practice with linked
data”. In: Linked data for cultural heritage. Ed. by Ed Jones and Michele Seikel. London: Facet
Publishing, 2016. Chap. 3, pp. 41–53, p. 63.

22Willer and Dunsire, op. cit., p. 102-103.
23Smith et al., loc. cit.
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element of an RDF triple can be recorded with a URI or Uniform Resource Iden-

tifiers, which corresponds with the first principle. Making use of URIs is appro-

priate in order to allow for unique identification. The second principle stipulates

that HTTP URIs should be used which are URLs or Uniform Resource Locators.24

URLs are basically the most common URIs.25

On a more practical level URIs can be quite long. Therefore a mechanism was

developed that significantly shortens a URI: the use of prefixes. Van Hooland et

al. provide a clear example of an RDF statement that makes use of prefixes:

@prefix gh: <http://guggenheim.org/new-york/collections/collection-on

line/artwork/>.

@prefix dc: <http://purl.org/dc/terms/>.

@prefix viaf: <http://viaf.org/viaf/>.

gh:48 dc:creator viaf:5035739.26

The triple statement included above consists of two parts. The first part con-

sists of prefixes that refer to the triple stores that are included in the triple. A

prefix is a form of abbreviation: instead of having to type the complete URI ev-

ery time, you can just refer to the name of the prefix. For example: instead of

’http://purl.org/dc/terms/creator’ you can just use ’dc:creator’. The triple itself

means as much as artwork 48 in the online collection of artwork of the Guggen-

heim has as a creator, a term defined in the Dublin Core vocabulary, the person

that is referenced in the VIAF or Virtual International Authority File under num-

ber 5035739. Another way of shortening triples is to make use of semicolons (;)

or commas (,). The first can be used when two consecutive triples have the same

subject and the second when two consecutive triples have the same subject and

predicate, meaning that the subject (and predicate) do not need to be repeated

in the second triple.27

In relation to URIs it is worth mentioning the distinction between URIs that

refer to Web documents and URIs that refer to real-world objects, which also

includes abstract ideas and non-existing things. ’Real-world objects’ are also

called ’things’. Making a clear distinction between documents about things and

’things’ themselves would enable both humans and machine to distinguish be-

tween these two.28 In Figure 2.2, the URIs at the top refer to documents about

24Hooland and Verborgh, op. cit., p. 46.
25Berners-Lee, Hendler, and Lassila, op. cit.
26Hooland and Verborgh, op. cit., p. 47.
27Sally McCallum. “BIBFRAME and linked data for libraries”. In: Linked data for cultural

heritage. Ed. by Ed Jones and Michele Seikel. London: Facet Publishing, 2016. Chap. 6, pp. 105–
123, p. 109.

28World Wide Web Consortium. Standards. https://www.w3.org/TR/cooluris/. Accessed on 4
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Figure 2.2: Difference between URI referring to a real-world object and a docu-
ment about that object 30

Michelle Obama, whereas the ones on the bottom refer to Michelle Obama, the

person. It also shows that in the case of VIAF URIs, the Virtual International

Authority File, the difference between both is a backslash at the end that points

to a document about Michelle Obama.

When creating linked data one needs metadata elements that can be used

for describing the data such as ’author’ or ’title’, but also the values that will be

linked to these metadata elements. Therefore controlled lists of terms need to be

developed that can be used in linked data environments.31 Extensive RDF vocab-

ularies have been developed in order to make different elements reusable.32 Well-

known examples are the Virtual International Authority File or VIAF and Inter-

national Standard Name Indentier (ISNI) for authorities, the Library of Congress

Subject Headings or LCSH for subjects, GeoNames for geographical information,

the Dublin Core vocabularies for properties, ...33343536 37

February 2017. 2008.
30PCC Task Group on URIs in MARC. MARC discussion paper no. 2017-DP01. Tech. rep.

https://www.loc.gov/marc/mac/2017/2017-dp01.html. PCC, 2017.
31Karen Coyle. “Library linked data: an evolution”. In: Italian Journal of Library and Information

Science 4.1 (2013), pp. 53–61, p. 57.
32Baker, Coyle, and Petiya, op. cit., p. 565.
33Alemu et al., op. cit., p. 555.
34Baker, Coyle, and Petiya, loc. cit.
35Howarth, op. cit., p. 770.
36Jane Sandberg and Qiang Jin. “How whould cataloguers provide authority control for jour-

nal article authors? Name identifiers in the linked data world”. In: Cataloging & Classification
Quarterly 54.8 (2016), pp. 537–552, p. 539.

37The Task Group on URIs in MARC, which will be discussed in part four of this section,
has developed a document named ’Formulating and obtaining URIs: a guide to commonly used
vocabularies and reference sources’ that lists commonly used vocabularies. (PCC Task Group
on URIs in MARC. Formulating and obtaining URIs: a guide to commonly used vocabularies and
reference sources. Tech. rep. PCC, 2016)
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As mentioned, the linked data principles allow publishing data on the web

in a way that machines can interpret and understand the data.3839 This im-

plies that in some situations machines can make new relations not mentioned

explicitly in the data.40 Applications that are RDF-aware for example can dis-

cover more data by following links expressed in RDF, having a positive effect on

discoverability and usability of data.41 As Tharani states: “more links among re-

sources will lead to better contextualization and credibility of resources [...] and

discovering new and meaningful resources.”42

The library sector has shown a lot of interest in the semantic web and linked

data. A number of libraries have developed linked data projects such as the

national libraries of Sweden (started in 2008), Germany (started in 2010), Hun-

gary, Great-Britain, the Netherlands and Spain (started in 2012), the Library

of Congress, the Digital Public Library of America or the Europeana Digital Li-

brary.434445464748495051 Another example is the Bibliothèque nationale de France

that has set up a linked data discovery environment that assembles information

about well-known authors, themes and works from different sources.52 In this

context it is worth mentioning the BIBFLOW project that “is a research agenda

and set of activities to advance our community’s understanding of the resource

description landscape - the current and desired future state - and begin to de-

velop a roadmap that the library community can reference for planning invest-

38Zengenene, loc. cit.
39Guerrini and Possemato, op. cit., p. 182.
40McCallum, op. cit., p. 111.
41Tom Heath and Christian Bizer. Linked data. Evolving the web into a global data space. s.l.:

Morgan & Claypool, 2011, p. 4-5.
42Tharani, op. cit., p. 7.
43Lampert and Southwick, op. cit., p. 241.
44Peter Neish. “Linked Data: what is it and why should you care”. In: The Australian Library

Journal 64.1 (2014), pp. 3–10, p. 6.
45Kumar, Ujjal, and Utpal, op. cit., p. 219.
46Schreur, op. cit., p. 236.
47Eric Miller et al. Bibliographic Framework as a web of data: linked data model and supporting

services. Tech. rep. Available online at https://www.loc.gov/bibframe/pdf/marcld-report-11-21-
2012.pdf. Library of Congress, 2012, p. 28-32.

48S. Gardašević. “Semantic Web and Linked (Open) Data Possibilities and prospects for Li-
braries.” In: INFOtheca 14.1 (2013), pp. 26–36.

49Marshall Breeding. The future of Library Resource Discovery. Tech. rep. Available online at
http://www.niso.org/publications/white_papers/discovery/. NISO, 2015, p. 25.

50Hilary K. Thorsen and M. Cristina Pattuelli. “Linked Open Data and the cultural heritage
landscape”. In: Linked data for cultural heritage. Ed. by Ed Jones and Michele Seikel. London:
Facet Publishing, 2016. Chap. 1, pp. 1–22, p. 3-4.

51Sofia Zapounidou, Michalis Sfakakis, and Christos Papatheodorou. “Representing and inte-
grating bibliographic information into the semantic web: a comparison of four conceptual models”.
In: Journal of Information Science (2016), pp. 1–29, p. 6.

52Schreur, op. cit., p. 232-233.
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ments and changes over the coming years.”535455 A BIBFLOW Roadmap report

has been released outlining a roadmap for transition to library linked data.56

2.2 Potential benefits of the use of linked data for li-
braries

“Although library metadata made the transition from card catalogs to online cat-

alogs over 40 years ago, and although a primary source of information in today’s

world is the Web, metadata in our OPACs are no more free to interact on the Web

today than when they were confined on 3” × 5” catalog cards in wooden draw-

ers. What if we could set free the bound elements? That is, what if we could

let serial titles, subjects, creators, dates, places, and other elements, interact

independently with data on the Web to which they are related? What might be

the possibilities of a statement-based, linked data environment?”57

Fallgren et al.’s observation is a good introduction to the potential benefits

of the use of linked data in libraries. Libraries and the semantic web can have

a mutually beneficial relationship. MARC records include data that has exten-

sive semantic encoding, which, coupled with the fact that enormous amounts of

MARC records exist, make these records interesting for the semantic web.58 The

semantic web on the other hand can offer a number of advantages for libraries

such as the increased discoverability of library metadata as it is put where peo-

ple are looking for it, i.e. the web. Siloed library information is ’liberated’ so to

speak.5960 Another advantage is that bibliographic metadata published as linked

data are free from search and retrieve protocols like Z39.50 that currently make

the structured library data available.61 Z39.50 is a standard for bibliographic

information retrieval that allows library systems to be linked so that users can

search in the OPACs of other libraries.62

In a metadata context, the semantic web allows the different elements of

53BIBFLOW. BIBFLOW about. https://bibflow.library.ucdavis.edu/about/. Accessed on 31
March 2017.

54Carolyn Hansen and Victoria Mueller. “Report of the ALCTS/LITA MARC Formats Transition
Interest Group Meeting”. In: Technical Services Quarterly 33.1 (2016), pp. 57–59.

55Erik Mitchell. “A linked data landscape”. In: American Libraries Magazine 47.1/2 (2016),
p. 30, p. 30.

56Smith et al., op. cit.
57Fallgren, Lauruhn, and Reynolds, op. cit., p. 129.
58Guerrini and Possemato, op. cit., p. 181.
59Schreur, op. cit., p. 231-232.
60Matt Enis. “Ending the invisible library”. In: Library Journal 140.3 (2015), p. 36.
61Martin Malmsten. Exposing Library Data as Linked Data. Paper presented at the IFLA Satel-

lite Preconference sponsored by the Information Technology Section “Emerging Trends in Tech-
nology: Libraries between Web 2.0, Semantic Web and Search Technology”, Florence, 19-20 Au-
gust. http://disi.unitn.it/ bernardi/Courses/DL/Slides_10_11/linked _data_libraries.pdf. Ac-
cessed on 31 March 2017, p. 1.

62Rubin, op. cit., p. 180.
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MARC records to become meaningful triples that can be interpreted by ma-

chines.6364 It also creates the possibility of linking data field by field instead

of only permitting the creation of links between complete records.65 Creating

links between bibliographic information and other web resources would have

numerous advantages such as enabling the discovery of information that other-

wise would not have been found. Gonzales uses the example of the work ’Cacher

in the Rye’ by J. D. Salinger. A statement as ’The catcher in the rye is written

by J. D. Salinger’ would allow computers to link to other related information in

RDF such as other works by J. D. Salinger or adaptations of the work.66 This

would stimulate serendipitous information discovery.6768697071 Another impor-

tant benefit is the increased openness of data. The use of unique identifiers that

are globally recognised opens up the way for free sharing, using, re-using, inter-

operability, integration and redistribution of data. This facilitates collaboration

and can lead to increased efficiency and reduced costs for libraries.727374757677

2.3 Potential challenges of the use of linked data for
libraries

Linked data in libraries also bring a number of challenges along with them. First

of all, moving away from the MARC format and towards linked data will unavoid-

ably lead to a considerable investment of resources as the MARC format is so

prevalent.78 Another obstacle can be seen in the complexity of the technology

related to linked data.79 The conversion of metadata and vocabularies happens

quite frequently, but actually being able to make use of these large triple stores,

as these collections of RDF statements are known, is another story. Users often

have the impression they need to be semantic web experts in order to truly be

able to enjoy the benefits of linked data.80

63Guerrini and Possemato, op. cit., p. 182.
64O’Dell, op. cit., p. 49.
65Welsh and Batley, loc. cit.
66Gonzales, loc. cit.
67Faith and Chrzanowski, loc. cit.
68Marlene van Ballegooie and Juliya Borie. “From record-bound to boundless: FRBR, Linked

Data, and new possibilities for serials cataloging”. In: The Serials Librarian 66.1-4 (2014), pp. 76–
87, p. 85.

69Alemu et al., op. cit., p. 553, 558-559.
70Gonzales, op. cit., p. 14.
71Marshall Breeding. “Library technology: the next generation”. In: Computers in Libraries 33.8

(2013), pp. 16–18, p. 17.
72Alemu et al., op. cit., p. 558.
73Faith and Chrzanowski, loc. cit.
74Howarth, op. cit., p. 773.
75Gonzales, loc. cit.
76Lampert and Southwick, op. cit., p. 236.
77Guerrini and Possemato, loc. cit.
78Alemu et al., op. cit., p. 556.
79Ibid., p. 557.
80Hooland and Verborgh, op. cit., p. 14.
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Another important challenge is the validation and quality control of RDF vo-

cabularies, especially for libraries as authority control is of the utmost impor-

tance in this sector.818283 Basically anyone can make RDF statements about

something, which means that incorrect statements can be made as well.84

One might also fall for the trap that the job is done when library data is

transformed into linked data. Linked data also need to link out to other data

in order for the semantic web to reach its full potential.85 Linking out to other

triple stores is crucial in order to fulfil the true potential of linked data.86 A

prerequisite for this interlinking (and one of the main challenges of linked data

in a library environment) is the management of unique identifiers as it can be

likened to authority control on the Web.87 Projects are often delayed because

of there are problems with the management of unique identifiers.88 The Social

Networks and Archival Context Project for example faced a lot of challenges as

multiple data sources were brought together which resulted in the creation of

multiple URIs for the same entity.89

2.4 URIs in MARC

It is worth mentioning that the Program for Cooperative Cataloging or PCC, ac-

cording to its website “a democratic and diverse organization whose mission and

goals are determined by its membership”, has developed a group that studies the

use of URIs in MARC: the PCC task group on URIs in MARC.90 The objectives of

this task group include amongst others to address and identify current issues

with regards to the use of identifiers in MARC records that should be resolved,

to develop guidelines for including URIs in MARC records and to develop a plan

for implementation.91 Mr Heuvelmann, who is member of this group explained it

as follows: “It’s not instantly having a MARC record explode into statements, but

81Baker, Coyle, and Petiya, op. cit., p. 563, p. 578.
82Neish, op. cit., p. 9.
83Authority control in the context of this study has been interpreted as the “process of selecting

one form of a name and recording it, its alternatives, and the data sources used in the process”
(Sandberg and Jin, op. cit., p. 537)

84Willer and Dunsire, op. cit., p. 121.
85Les Hawkins. “The semantic web and the BIBFRAME initiative”. In: Serials Review 41.2

(2015), pp. 106–107, p. 106.
86Ed Jones. “Introduction”. In: Linked data for cultural heritage. Ed. by Ed Jones and Michele

Seikel. London: Facet Publishing, 2016. Chap. Introduction, pp. vii–xvi, p. xii.
87O’Dell, op. cit., p. 42.
88Hooland and Verborgh, op. cit., p. 86-87.
89Thorsen and Pattuelli, op. cit., p. 5.
90Library of Congress. Program for Cooperative Cataloging. http://www.loc.gov/aba/pcc/. Ac-

cessed on 2 February 2017.
91Library of Congress. PCC Task Group on URIs in MARC.

https://www.loc.gov/aba/pcc/bibframe/TaskGroups/URI-TaskGroup.html. Accessed on 25
January 2017.
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[...] add important information, namely URIs, into a MARC record. [...] MARC

will never be a linked data format, but at least preparation for linked data, trans-

formation from MARC to whatever, BIBFRAME or other linked data versions is

done in the MARC format.”92

The PCC task group on URIs in MARC is studying ways in which to include

URIs in MARC by drafting proposals about which MARC subfields can be used to

carry a URI.93 Subfield $0 can already carry a URI referring to a record describ-

ing a ’thing’ or real-world objects and it often refers to authority records. Subfield

$1 has been suggested for carrying URIs that refer to ’things’, to Michelle Obama

as a person for example. Subfield $4 has also been accepted to carry URIs for

indicating relationships. This means that the predicate part of a triple can be

found in subfield $4.949596 One important issue is that MARC has restrictions

when it comes to the size of a MARC record and its fields. A record may only

consist of 99.999 bytes and each field of 9.999 bytes. However, it also depends

on the ILS or LSP vendor because in reality many systems have lower barriers

when record and/or field length are concerned.97

Overall, the PCC task group on URIs in MARC argues that “the use of dif-

ferent MARC 21 subfields for URIs that refer to different types of entities is

an important prerequisite for the conversion to linked data” and their efforts

can therefore be seen as an attempt to make transitioning from a MARC to a

linked data environment in libraries go more smoothly.98 However, it should not

be interpreted as an alternative to BIBFRAME as BIBFRAME has more to offer

than MARC as it is based on RDF. Mr Heuvelmann used an interesting analogy:

“MARC is a solid thing, like a block of ice. BIBFRAME is the water in form of

gas, i.e. steam, fit to be used free floating on the web and to react with a lot of

other precious data available on the web. The PCC TG’s approach is something

like making the ice melt, at least some of the corners of the block, so that the

next step can be taken more easily, from liquid water to steam.”99

92Reinhold Heuvelmann. Interview with Mr Reinhold Heuvelmann. October 31 2016.
93Library of Congress, op. cit.
94Reinhold Heuvelmann. AW: Bericht von der ALA-Konferenz in Atlanta, Georgia. Personal

communication via e-mail, 2 February 2017.
95PCC Task Group on URIs in MARC. PCC Task Group on URIs in MARC year

one report. Tech. rep. Available online at http://www.loc.gov/aba/pcc/documents/PoCo-
2016/PCC_URI_TG_20161006_Report.pdf. PCC, 2016, p. 3.

96PCC Task Group on URIs in MARC. MARC PROPOSAL NO. 2017-01. Tech. rep. Available on-
line at http://www.loc.gov/marc/mac/2017/2017-01.html. PCC Task Group on URIs in MARC,
2017.

97Heuvelmann, op. cit.
98PCC Task Group on URIs in MARC, MARC discussion paper no. 2017-DP01.
99Heuvelmann, op. cit.
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Chapter 3

FRBR and RDA

This chapter will focus on the closely intertwined Functional Requirements for

Bibliographic Resources and Resource Description and Access. FRBR and RDA

have influenced the BIBFRAME model. In the words of Miller: “The RDA and

FRBR efforts have been one of the key contributions in re-focusing cataloging

efforts from ’strings to things’ [...]. The holistic approach to retrieval and access

as defined by the FRBR work has been a guiding principle to the [BIBFRAME]

model [...].”1

3.1 FRBR

In the late 1980s library and information specialists started arguing for a fun-

damental rethinking of the way in which libraries organise information based on

recent developments such as the creation of new formats or the increasing avail-

ability of automated systems. In 1990 a conference was organised in Stockholm

to offer a platform of discussion which led to the appointment of a study group

in 1991. Drafts were created over the following years and the final draft was

approved in 1997.23 FRBR is essentially an entity-relationship model, meaning

that special attention was given to the expression of relations between different

bibliographic elements.4 As Welsh and Batley state: “in creating a ’FRBRized’

catalogue record, we are describing not only the thing we have in our hands,

but its relationship to other things in the bibliographic universe - not only to its

creator(s) and previous editions, but, theoretically, to any other thing that may

be of use to an end user.”5 The FRBR model was developed with the aim to ’free’

separate metadata elements from bibliographic records and focus on existing re-

lationships between different data elements. This also opened the way to linking

1Miller et al., op. cit., p. 37.
2Robert L. Maxwell. FRBR a guide for the perplexed. Chicago: American Library Association,

2008, p. 2-3.
3Howarth, op. cit., p. 763.
4Maxwell, op. cit., p. 3.
5Welsh and Batley, op. cit., p. 8.
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Figure 3.1: Visual representation of the three groups of the FRBR Model 7

these metadata elements.6

FRBR encompasses three groups of entities.8 The first group refers to intel-

lectual or artistic products. It is also known as the WEMI entities, which stand

for Work, Expression, Manifestation and Item.9 The second group of entities re-

fer to authorities such as persons, families or corporate bodies whereas the third

group of entities are related to subjects: concept, object, event and place. This

implies that Group 1 and Group 2 elements can also be subjects.10 Figure 3.1

shows a visual representation of these three groups of entities.

The WEMI entities represent four different levels each of which is connected

to a different level of abstraction. Work is the most abstract and Item is the most

concrete. In short: “a work is realised through an expression which is embodied

in a manifestation which is exemplified by an item”.11 Figure 3.2 uses ’Le Petit

Prince’ as an example to illustrate the difference between these four levels. The

work is ’Le Petit Prince’ as an abstract entity. Different translations (1 in French

and 2 in English) form different expressions and different editions form different

6Howarth, op. cit., p. 765.
7Amanda F. Cossham. “Bibliographic records in an online environment”. In: Pro-

ceedings of the Eighth International Conference on Conceptions of Library and Information
Science, Copenhagen, Denmark. Vol. 18. Information Research 3. Available online at
http://www.informationr.net/ir/183/colis/paperC42.html. Sept. 2013, p. 4.

8Faith and Chrzanowski, op. cit., p. 125.
9Willer and Dunsire, op. cit., p. 16.

10Ibid., p. 19.
11IFLA. Functional Requirements for bibliographic records. Final Report. Tech. rep. Available

online at http://www.ifla.org/files/assets/cataloguing/frbr/frbr_2008.pdf. IFLA, 2009, p. 14.
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Figure 3.2: Visual representation of the WEMI entities applied to the work ’Le
Petit Prince’ 13

manifestations. Different libraries can hold different copies of this manifestation

in their collections which form items.

FRBR was also complemented by the development of FRAD and FRSAD in

2009 and 2011 respectively which stand for Functional Requirements for (Sub-

ject) Authority Data. FRAD and FRSAD are used to describe creators and sub-

jects and their respective relations.1415 The IFLA FRBR working group has worked

on a consolidation of FRBR, FRAD and FRSAD called the FRBR Library Refer-

ence Model or FRBR-LRM.16 It has recently been renamed the IFLA-LRM.17 It

is interesting to note that in IFLA-LRM a distinction is made between real-world

things and their respective representations. A ’nomen’ is used to refer to the

real-world things and is defined as “whatever appellation is used to refer to any

entity found in the bibliographic universe”.18

13Sprochi, op. cit., p. 23.
14Ibid., p. 4.
15Chamya Pomey Kincy and Sara Shatford Layne. Making the move to RDA: a self-study primer

for catalogers. Lanham: Rowman & Littlefield, 2014, p. 12-13.
16Erik Mitchell. Library linked data early activity and development. Tech. rep. Available online

at https://journals.ala.org/ltr/issue/ view/534. American Library Association, 2016, p. 24.
17RDA Steering Committee. Implementation of the LRM in RDA. http://www.rda-

rsc.org/ImplementationLRMinRDA. Accessed on 15 March 2017. 2016.
18Consolidation Editorial Group of the IFLA FRBR Review Group. FRBR-Library Refer-

ence Model. Tech. rep. Available online at https://www.ifla.org/files/assets/cataloguing/frbr-
lrm/frbr-lrm_20160225.pdf. IFLA, 2016, p. 20.
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3.2 RDA

RDA grew out of the initiative to rework the AACR2 cataloguing rules.19 Work

started in 2004 but the draft of the AACR3 rules was not well received.202122

Simply reworking the AACR2 rules was not deemed sufficient when it came to

adapting the cataloguing rules to the digital environment and materials.23 A

new approach was necessary and in 2010 RDA was released.24 RDA is a content

standard, meaning that RDA focuses on the identification of the bibliographic

elements but not on the presentation and visualisation of the data.25 RDA es-

sentially includes instructions on how to identify the value of each metadata

element.26 This is a significant change from the AARC2 cataloguing rules. Cat-

aloguing in RDA therefore requires decoupling knowing which data to catalogue

from the way in which the data should be presented.27

RDA was developed to be compatible with the FRBR entity-relationship model.

In November 2016 the RDA Steering Committee adopted the IFLA LRM as “a con-

ceptual model for the development of RDA”.28 Welsh and Batley point out that

RDA and FRBR enable serving up bibliographic data to applications outside the

library in smaller portions.29 RDA is seen as an innovation as it could potentially

present users with much more information.30

Even though the standard was published in 2010 implementation has some-

what lagged. The three national libraries of the USA implemented RDA in 2013

and the British Library, Cambridge, Oxford University Libraries, Library and

Archives Canada and the National Library of Australia, amongst others, fol-

lowed suit.3132 In France commitment to RDA was declared in November 2014,

aiming to “adopt a national RDA profile”.33 The Deutsche Nationalbibliothek im-

19Faith and Chrzanowski, op. cit., p. 126.
20Welsh and Batley, op. cit., p. 83.
21Tillett, op. cit., p. 267.
22Randall, op. cit., p. 335.
23Sprochi, op. cit., p. 5-6.
24Ibid., p. 6.
25Carlo Bianchini and Mauro Guerrini. “RDA: Resource Description and Access. El nuevo

estándar de metadatos y discubrimiento de recursos en la era digital”. In: Información, cultura y
sociedad 33 (2015), pp. 97–104, p. 99.

26Randall, op. cit., p. 337.
27Bianchini and Guerrini, loc. cit.
28RSC RDA Steering Committee. Implementation of the LRM in RDA. http://rda-

rsc.org/ImplementationLRMinRDA/. Accessed on 31 March 2017.
29Welsh and Batley, op. cit., p. 98.
30Jung ran Park and Yuji Tosaka. “RDA implementation and training issues across United

States academic libraries: an in-depth e-mail interview study”. In: Journal of Education for Library
and Information Science 56.3 (2015), pp. 252–266, p. 261.

31Bianchini and Guerrini, op. cit., p. 100.
32Sprochi, op. cit., p. 8.
33Transition bibliographique des catalogues vers le web des données. The French Agenda: an

overview. https://www.transition-bibliographique.fr/enjeux/bibliographic-transition-in-france/.
Accessed on 31 March 2017.
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plemented RDA in 2015.34

RDA was inspired by the semantic web and linked data. As Guerrini and

Possemato state: “Guidelines (rather than cataloging rules) move within the phi-

losophy of the semantic web and linked data.”35 Vocabularies in RDF have been

published in order to represent the RDA categories and relationships.3637 RDA

was developed to be compatible with any format, but as most library catalogues

are not yet transformed into linked data environments, RDA is mostly rendered

in MARC.38 When rendered in MARC, there are not that many apparent differ-

ences with an AACR2 MARC record. The most remarkable difference between

an AACR2 and an RDA MARC record is that there are no abbreviations in the

RDA record and that the general material designation or GMD in AACR2 is now

recorded in three new MARC fields: 336, 337, 338.39404142

RDA was developed in a time when a new ’container’ to replace the MARC

format was not yet available. As Cutter and Tufte state: “without the changes

that BIBFRAME represents, RDA is largely a cosmetic change to library meta-

data.”43 A change in format is therefore required in order to allow RDA to meet

its full potential. The MARC format is not up to this task and is simply inade-

quate.4445464748 As Randall states: “MARC is, at the moment, sufficient to hold

RDA data, but the data do not rest comfortably well and will not be able to be

used to their full potential.”49

34Heuvelmann, Interview with Mr Reinhold Heuvelmann.
35Guerrini and Possemato, op. cit., p. 184.
36Ibid., p. 184.
37Baker, Coyle, and Petiya, op. cit., p. 571.
38Welsh and Batley, op. cit., p. 90, 100-101.
39Kincy and Layne, op. cit., p. 33.
40Tillett, op. cit., p. 268-26.
41Welsh and Batley, op. cit., p. 84.
42Seikel and Steele, op. cit., p. 328.
43Charles A. Cutter and Edward Tufte. Coming to a library near you, via BIBFRAME.

http://www.inthelibrarywiththeleadpipe.org/2013/charlesacutterandedwardtuftecomingto-
alibrarynearyouviabibframe/. Accessed on 3 March 2016.

44Fallgren, Lauruhn, and Reynolds, op. cit., p. 125.
45Guerrini and Possemato, loc. cit.
46Randall, op. cit., p. 340, 344.
47Tillett, op. cit., p. 269.
48Thomas Meehan. “The impact of BIBFRAME”. in: Catalogue and Index 177 (2014), pp. 2–16,

p. 2.
49Randall, op. cit., p. 340.
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Chapter 4

The BIBRAME model

This chapter consists of a detailed description and explanation of the develop-

ment of the BIBFRAME model. The potential advantages and challenges of the

BIBFRAME model will also be discussed.

4.1 What is BIBFRAME?

BIBFRAME, also known as the Bibliographic Framework Initiative, was devel-

oped as an answer to some of the problems described above. BIBFRAME was

announced in 2011 and in 2012 the BIBFRAME 1.0 model was unveiled. It was

developed by the Library of Congress in collaboration with Zepheira, a consulting

firm that offers information management solutions.12 Ms Sally McCallum stated

that the goals of BIBFRAME are: to ensure extensibility to new forms of content,

to give search engines exploitable descriptions, to reconsider data-related activ-

ities (storage, exchange etc.), to further data interlinking, to develop a transition

from MARC and to create new views of different metadata types (authority, hold-

ings, subject, classification data etc.).3

One important fact about BIBFRAME is that the model is agnostic to cata-

loguing rules.4 RDA served as a source of content for BIBFRAME and as men-

tioned above, BIBFRAME could help RDA reach its full potential.5 BIBFRAME

is based on RDF and XML, both of which are web-friendly, and is serialised in

RDF/XML.67 XML is short for eXtensible Markup Language. Van Hooland et al.

define it as follows: “XML proposes a standardized syntax for the automated ex-

1Miller et al., op. cit.
2Zepheira, op. cit.
3Sally McCallum. BIBFRAME Update - Why, what, when. Presentation at

the Library Data [R]evolution: Applying Linked Data Concepts on 10 February
2015. https://www.oclc.org/content/dam/oclc/events/2015/CI_SFPL_PPTS/BF-NCTPG-
California.pdf. Accessed on 31 March 2017.

4Kroeger, op. cit., p. 881.
5Gonzales, op. cit., p. 15.
6Ibid., p. 16.
7Miller et al., op. cit., p. 15.
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change of structured data.”8 XML has become a popular method of bibliographic

record exchange and has in a way replaced the ISO 2709 format.9

Contrary to FRBR, the BIBFRAME 1.0 model comprises two levels: ’Work’

and ’Instance’.10 ’Work’ encompasses the conceptual content and ’Instance’ the

physical manifestation.11 Two other classes were created in which additional

information could be registered: ’Authority’ and ’Annotations’.1213 The former

relates to people, organisations, concepts and places, whereas elements such as

cover art, reviews or tables of content are recorded as ’Annotations’.14

A number of libraries wished to be involved from the start and are known as

’Early Experimenters’. During 2013 they experimented with BIBFRAME in order

to give feedback about the further development of the framework. These insti-

tutions include the George Washington University, Princeton University, Library

of Congress, National Library of Medicine, British Library and the Deutsche Na-

tionalbibliothek.151617181920

The controlled lists used at the Library of Congress (for example LCSH, name

authority files, language codes, ...) were made available in RDF as preparation.21

In 2014 the BIBFRAME 1.0 vocabulary was published as well as the BIBFRAME

Editor used for inputting BIBFRAME descriptions.2223 Other libraries that or-

ganised BIBFRAME projects in 2014-2015 were invited to add their projects

8Hooland and Verborgh, op. cit., p. 15.
9Willer and Dunsire, op. cit., p. 59.

10Miller et al., op. cit.
11Guerrini and Possemato, op. cit., p. 185.
12Jan Ashton et al. BIBFRAME annotation model. Tech. rep. Available online at

http://bibframe.org/documentation/annotations/. Library of Congress, 2013.
13Jan Ashton et al. On BIBFRAME authority. Tech. rep. Available online at

http://bibframe.org/documentation/bibframeauthority/. Library of Congress, 2013.
14Guerrini and Possemato, op. cit., p. 186.
15Gonzales, loc. cit.
16Reinhard Altenhoner, Ulrike Junger, and Ute Schwens. “Innovation as a strategic choice at

the Deutsche Nationalbibliothek”. In: IFLA Journal 40.3 (2014), pp. 195–201.
17Fallgren, Lauruhn, and Reynolds, loc. cit.
18Jackie Shieh. “A transformative opportunity: BIBFRAME at the George Washington Uni-

versity: an early experimenter”. In: Information Standards Quarterly 25.4 (2013), pp. 17–21, p.
20.

19María Violeta Bertolini. El futuro de la catalogación después de Marc 21: BIBFRAME “Library
of Congress New Bibliographic Framework Initiative”. http://www.infotecarios.com/el-futuro-de-
la-catalogacion-despues-de-marc21-bibframe-library-of-congress-new-bibliographic-framework-
initiative/. Accessed on 31 March 2017.

20McCallum, op. cit., p. 115.
21Sally McCallum. Where we are with BIBFRAME 2.0 Pilot Implementation. Presentation

for Library of Congress BIBRAME Developments at ALCTS series: From MARC to BIBFRAME.
12 October 2016. http://downloads.alcts.ala.org/ce/ 10122016_MARCtoBIBFRAMEseries-
Part1_LC_BIBFRAME_Developments_Slides. pdf. Accessed on 31 March 2017, p. 111.

22Library of Congress. BIBFRAME 1.0 vocabulary: terminology and conventions.
http://www.loc.gov/bibframe/docs/vocab-conventions.html. Accessed on 31 March 2017.

23Jane Sandberg. “BIBFRAME Editor”. In: Technical Services Quarterly 32.2 (2015), pp. 220–
221.
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to the BIBFRAME implementation register.24 In 2015 the Library of Congress

started a pilot that ran until March 2016. The pilot included all languages and

formats such as sound recordings, moving images, serials, cartographic mate-

rials and monographs.2526 The feedback that came from this pilot was fed into

the BIBFRAME model and vocabulary leading to the BIBFRAME 2.0 model that

which was published in April 2016.27

A visual representation of this model can be seen in Figure 4.1. One of the

biggest changes compared to the BIBFRAME 1.0 model is that there now are

three levels of abstraction called core classes: Work, Instance and Item. Work

is the most abstract concept and holds the essential elements of the resource

such as language, subject and author.28 The second level Instance serves to

differentiate the different material embodiments such as a particular published

form. Elements related to this level are for example format, date of publication

and publisher. A copy of the Instance would be recorded as an Item that has

a specific bar code or location.29 When drawing a parallel with the FRBR con-

ceptual model, it can be argued that conceptually the BIBFRAME 2.0 class Work

covers the FRBR levels of Work and Expression.30 The BIBFRAME class Instance

corresponds with the FRBR level of Manifestation as different editions form dif-

ferent Instances in BIBFRAME and different Manifestions in FRBR. Lastly, the

BIBFRAME Item class and the FRBR Item level correspond as well. The changes

to the model might be inspired by a common criticism of the BIBFRAME 1.0

model, namely that it completely disregarded the work that had been done over

the last decades such as the FRBR model.31

The BIFRAME 2.0 model also includes key concepts that can be linked to the

core classes: Agents, Subjects and Events. Agents can be linked to a Work or

Instance and include, amongst others, organisations, jurisdictions and people

such as composer, illustrator, author, editor, ... Subjects describe the content

of a Work and are for example places, events, agents or works. Occurrences

24Library of Congress. BIBFRAME implementation register.
https://www.loc.gov/bibframe/implementation/register.html. Accessed on 31 March 2017.

25Bertram Lyons and Kara Van Malssen. BIBFRAME AV assessment: technical, structural and
preservation metadata. Tech. rep. Available online at http://www.loc.gov/bibframe/docs/pdf/bf-
avtechstudy-01-04-2016.pdf. AVPreserve, 2015.

26Karen Van Malssen. BIBFRAME AV modeling study: defining a flexible model for description of
audiovisual resources. Tech. rep. Available online at http://www.loc.gov/bibframe/pdf/bibframe-
avmodelingstudymay152014.pdf. Library of Congress, 2014.

27Beacher Wiggins. Interview with Mr Beacher Wiggins. January 6 2017.
28In the BIBFRAME 2.0 vocabulary, however, it is noted that subjects can be used with Work,

Instance or Item.
29Library of Congress. Overview of the BIBFRAME 2.0 Model.

https://www.loc.gov/bibframe/docs/bibframe2-model.html. Accessed on 27 September 2016.
30Sally McCallum, op. cit.
31Baker, Coyle, and Petiya, op. cit., p. 573.
32Library of Congress, op. cit.
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Figure 4.1: BIBFRAME 2.0 model 32

recorded in the content of a work are considered Events.33 The BIBFRAME vo-

cabulary that is expressed in RDF is divided into classes and properties. The

classes cover the core classes and additional subclasses. Properties describe

both the characteristics of and the relationships between resources such as

’translation of’ or ’subject’.34 The concepts of ’Authority’ and ’Annotation’ that

were included in the BIBFRAME 1.0 model have been dropped as they were con-

sidered non-relevant.35

Pilot 2 will start in June 2017. The input from the first pilot has been used to

improve the tools such as the BIBFRAME Editor and conversion tools. This

means that participants in the second pilot could use a database of MARC

records converted into BIBFRAME so that they can search against this database

during cataloguing, much like they would do when cataloguing in MARC.36

Other institutions that are member of the Linked Data for Libraries group or

LD4L are also planning their own pilots. This project is also known as Linked

Data for Production or LD4P and the participating institutions will test a variety

33Ibid.
34Ibid.
35Reinhold Heuvelmann. “Bibframe, un nouveau modèle de données pour les bibliothèques”.

In: Ar(abes)ques 83 (2016), pp. 10–11, p. 11.
36Wiggins, op. cit.
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of formats.3738 Stanford University is doing everything from its regular work to

copy cataloguing, Columbia University is covering three-dimensional art, Cornell

University is doing hip-hop and musical events, Harvard University is covering

cartographic materials and Princeton University is doing annotations, meaning

materials that are annotated by either the author or others. Their experiences

will be helpful in determining what the problems are and which questions arise.

These individual pilots will start in 2017 and will probably end at the end of the

year or early 2018.39

On March 13 2017 it was announced that a number of BIBFRAME 2.0 com-

ponents had been published. They resulted from the preparations for the new

pilot.40 An update of the BIBFRAME 2.0 vocubulary was published as well as

the MARC to BIBFRAME 2.0 specifications that were developed by the Network

Development and MARC Standards Office which consist of 17 Excel files and

2 Word files each containing the conversion specifications from MARC 21 to

BIBFRAME 2.0.4142 The conversion programs from MARC 21 to BIBFRAME 2.0

were published as well.43 The programs, available on Github, were developed by

Index Data for the Library of Congress so that they could be used for the devel-

opment of the pilot. The programs are written in XSLT or EXtensible Stylesheet

Language, which the W3C describes as “a styling language for XML”.44

There is a lot of interest in the development of BIBFRAME. The Libhub ini-

tiative for example aims to improve visibility of libraries on the web “by actively

exploring the promise of BIBFRAME and linked data”.45

4.2 Potential benefits of BIBFRAME

Certain advantages of the BIBFRAME model can be directly related to it be-

ing based on. Discoverability for example: one of the biggest advantages of

the BIBFRAME model is that it would allow to connect the contents of library

catalogues to the web and thereby make their metadata searchable by search

engines. The focus on relationships in the BIBFRAME model would also help

to improve the results offered by search engines and help users find the infor-

37LD4L. Linked Data for Libraries. https://ld4l.org/. Accessed on 31 March 2017.
38LD4P. Linked Data for Production. https://wiki.duraspace.org/pages/viewpage. ac-

tion?pageId=74515029. Accessed on 31 March 2017.
39Wiggins, op. cit.
40Sally McCallum. [BIBFRAME] BIBFRAME specifications and conversion programs made avail-

able. E-mail sent via Bibframe listserv on March 13 2017.
41Library of Congress. BIBFRAME 2.0 vocabulary. http://www.loc.gov/bibframe/docs/. Ac-

cessed on 15 March 2017. 2017.
42Idem, MARC 21 to BIBFRAME 2.0 conversion specifications.
43lcnetdev, op. cit.
44W3C Schools. XSLT introduction. https://www.w3schools.com/xml/xsl_intro.asp. Accessed

on 15 March 2017. 2017.
45Libhub. Libhub about. http://www.libhub.org/. Accessed on 31 March 2017.
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mation they need.4647 Related to this Mr Heuvelmann stated that BIBFRAME,

due to the fact that the library’s assets could be more easily shown to the world,

could boost the self-esteem and value of librarians: “We are not just cataloguing

and typing in things into systems. [...] As librarians we are important. We are

building bridges between the resource and the users at a large scale and as open

as possible, re-usable.”48 Highlighting library collections would be a return on

investment for BIBFRAME. It is also envisionable that BIBFRAME will allow for

the creation of new discovery layers.49

Another advantage related to the use of linked data is that the deconstruction

of records into data elements becomes possible which would have a number of

advantages as well. BIBFRAME would allow libraries to go from record manage-

ment to data management as Guerrini and Possemato indicate.50 Institutions

would be able to cooperate even more and reuse data more easily. BIBFRAME

has for example been developed in such a way that any of the existing RDF

vocabularies such as Library of Congress Subject Headings or Geonames can

be used.5152 Metadata created by vendors and publishers could also be better

exploited. More cooperation could lead to more interconnected collections and

increased sharing could lead to financial gain.53

BIBFRAME would also be able to partly alleviate certain problems users of

the web encounter quite often, for example the difficulty to distinguish credible

resources from others. BIBFRAME can offer better authority control, classifi-

cation and disambiguation on the web.54 Libraries still, and rightly so, consider

themselves to be providers of qualitative and reliable information as they manage

large databases of standard-compliant metadata.5556 With BIBFRAME, libraries

could become important providers of highly qualitative information on the Web.

Other advantages of the BIBFRAME model include the fact that it is agnos-

tic to cataloguing rules which would make potential future system migrations

less cumbersome than for example migrations of MARC AACR2 records. How-

ever, this advantage will only become apparent when the need for system mi-

46Miller et al., op. cit., p. 4.
47Eric Miller and Uche Ogbuji. “Linked Data design for the visible library”. In: Bulletin for the

Association for Information Science and Technology 41.4 (2015), pp. 23–29, p. 25.
48Heuvelmann, Interview with Mr Reinhold Heuvelmann.
49Smith et al., op. cit., p. 63.
50Guerrini and Possemato, op. cit., p. 179.
51Kroeger, op. cit., p. 876.
52Dorothea Salo. “Linked data in the creases. Peer to peer review.” In: Library Journal 139.1

(2014), p. 1.
53Laura Krier. “Serials, FRBR, and library Linked Data: a way forward”. In: Journal of Library

Metadata 12.2-3 (2012), pp. 177–187, p. 181, 185.
54Tharani, op. cit., p. 17.
55Howarth, op. cit., p. 773.
56Pesch and Miller, op. cit.
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gration will present itself, which is not likely to happen in the years to come.57

BIBFRAME was also developed in order to be flexible and extensible. In this

sense, BIBFRAME would have an advantage over FRBR as one problem encoun-

tered with FRBR is that some data models expressing metadata are not suited

to accommodate its four level stratification. This is a problem BIBFRAME and

its flexibility aim to address.58 This flexibility would also allow for easily accom-

modating new formats or new types of resources.59 Moreover, information such

as reviews or cover art can be easily integrated in BIBFRAME, which is currently

not the case with MARC records.60

Mr Wiggins also mentioned what is according to him one of the biggest ad-

vantages of BIBFRAME: “So to me the advantage is: it’s developed by a national

library and it’s developed for libraries and it’s developed taking into account all

the history that we have, the Library of Congress, with our large collection and

in having to format and structure bibliographic data both for internal use and

display as well as for sharing.”61

4.3 Potential challenges of BIBFRAME

Some authors are very sceptical when it comes to BIBFRAME. Mr Edmunds for

example is a non-believer. He states that most libraries are moving resources

away from cataloguing, meaning there is no future for BIBFRAME since there

will be no widespread implementation also because the vendors of Integrated

Library Systems or Library Services Platforms have no incentive to develop the

necessary technical infrastructure. He closes his argument adamantly by stat-

ing: “In other words, BIBFRAME will die. It’s just a matter of time, a question of

how many webinars the rank and file will have to endure before the "higher-ups

in libraryworld" lose interest and move on.”62

One obvious (and maybe the biggest) drawback of the BIBFRAME model is

indeed that it is immature. Data conversion programs and the BIBFRAME vo-

cabulary are still being updated. Native cataloguing in BIBFRAME is still very

limited and patrons are not yet enjoying the promised advantages. In such an

environment it may be hard to convince people that the BIBFRAME project is

worthwhile. However, as Kroeger states: “If there is a more suitable MARC-

replacement than RDF-based XML, it has likely not been invented yet. [...]

Thus, BIBFRAME represents movement in a progressive direction, and pursuing

57Kroeger, op. cit., p. 886.
58Miller and Ogbuji, loc. cit.
59Ibid., p. 24.
60Andresen, loc. cit.
61Wiggins, op. cit.
62Jeff Edmunds. BIBFRAME as an empty vessel. https://drive.google.com/file/d/

0B1IKJYVwLwHyX1VnblJFZ3EtS1U /view. Accessed on 31 March 2017.
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BIBFRAME holds more promise than stagnating with MARC.”63

One other related and very significant factor is that widespread implementa-

tion of BIBFRAME is not possible without the cooperation of the vendors. Inte-

grated library systems and library services platforms that are based on the new

bibliographic framework need to be developed.646566 The BIBFLOW project pre-

dicts that “adding an extensible interface capable of handling multiple profiles,

communicating with a growing collection of Linked Data endpoints, and reflect-

ing the [...] BIBFRAME model will require significant effort on the part of the

vendors who supply these ILS.”67 Vendors should see this context as an oppor-

tunity instead of as a threat.68 However, Mr Wiggins remarked that as far as he

knew in January 2017 none of the vendors had a system that would allow native

cataloguing in BIBFRAME and that would include all the other machinations

that their systems can do with MARC. As the pilot at the Library of Congress

took place in a test environment, no changes were made to their own ILS.69

However, some vendors seem motivated to take part. The BIBFLOW roadmap

report includes a list of progressive companies that are currently working to-

ward integrating linked data in their software: “Alma Systems, EBSCO, Ex Lib-

ris, Innovative Interfaces, Inc. (III), OCLC, Overdrive, ProQuest, SirsiDynix and

Zepheira”.70 Native cataloguing in BIBFRAME is also part of the focus as indi-

cated by the Chief Technology Officer of Ex Libris.71

One of the difficulties in replacing MARC are the many different versions that

exist of the format. Also, there are many different metadata standards and en-

suring interoperability between them and BIBFRAME might prove to be a daunt-

ing task.7273 Another hurdle connected to MARC are the enormous quantities

of legacy MARC records. This naturally implies that a conversion to BIBFRAME

would require a lot of resources.74 A BIBFRAME implementation also goes much

further than simply migrating metadata. Working with BIBFRAME would for ex-

ample require extensive retraining of staff as it requires a different way of think-

ing about resources. This would require a significant investment of time and

63Kroeger, op. cit., p. 885.
64Gonzales, op. cit., p. 17.
65Guerrini and Possemato, op. cit., p. 188.
66Kroeger, op. cit., p. 884.
67Smith et al., op. cit., p. 24.
68Amey L. Park and Roman S. Panchyshyn. “The path to an RDA hybridized catalog: lessons

from the Kent State University Libraries’ RDA enrichment project”. In: Cataloging & Classification
Quarterly 54.1 (2016), pp. 39–59, p. 56.

69Wiggins, op. cit.
70Smith et al., op. cit., p. 57.
71Shlomo Sanders. Re: [BIBFRAME] BIBFRAME will fail. E-mail sent via Bibframe listserv on 2

February 2017.
72Gonzales, loc. cit.
73Park and Tosaka, op. cit., p. 264.
74Gonzales, op. cit., p. 16.

35



financial resources, especially since MARC has been around for so long.75

One important aspect that also needs to be mentioned is the fact that Zepheira

and the Library of Congress now each have their own version of BIBFRAME

(the Zepheira version is commonly known as BIBFRAME Lite).76 Mitchell makes

a clear statement about this diversity and its impact on users: “An outsider

looking in to these two schemas, represented by two different domain names

but using the same namespace would likely be perplexed by the similar yet not

equivalent representation of the schema.”77 He also considers the fact that the

differences between both are not well described to be quite problematic.78 This

relates with a remark that Welsh and Batley make: they wondered if every step

by which the catalogue would move forward so to speak would lead to further

fragmentation of catalogue standardisation.79

Mr Heuvelmann explained that the agenda of Zepheira was more “let’s show

as early as possible, as instantly as possible results”, whereas the Library of

Congress are moving more slowly because they are on the evolutionary side

of the process.80 This corresponds the following quote of Mr Miller: “I said it

earlier – "Don’t wait, iterate!"”.81 Mr Wiggins said the following on the differ-

ence between BIBFRAME and BIBFRAME Lite: “What they [Zepheira] are doing

is basically converting existing catalogues and databases in MARC format into

BIBFRAME so that there is a higher likelihood of the data, the contents of these

libraries being accessed by browsers and better serving the community in terms

of the contents they have, but not necessarily for those institutions to do original

cataloguing in BIBFRAME.”82 When asked whether it was the intention of both

organisations to eventually converge into one big model Mr Wiggins stated: “the

ultimate goal would be to have a single model and vocabulary that everybody can

use but as you might suspect it takes a while to reach that because there have

to be compromises to get there. [...] For us, the Library of Congress, and for me,

the aim is that we want to get compatibility until we can get a single conversion.”

Another challenge is the management of quality assurance in a BIBFRAME

environment. Mr Wiggins is very much aware of this fact: “How do we control

the linkages and to what we’re linking and who created it and the fact that one

entity makes an assertion against something that was originally created, do we

accept that? [...] We’ve talked about it and I cannot give you a good answer now.

75Ibid., p. 16-17.
76Erik T. Mitchell. “Leading change in cultural heritage institutions”. In: Technical Services

Quarterly 33 (1 2016), pp. 42–51, p. 44.
77Ibid., p. 44.
78Mitchell, op. cit., p. 15-16.
79Welsh and Batley, op. cit., p. 114.
80Heuvelmann, op. cit.
81Pesch and Miller, op. cit., p. 8.
82Wiggins, op. cit.
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[...] We worry about that because every time you share data you need to have

some assurance that those data are qualitative and worthy of using.”83

Related to the quality assurance, Mr Wiggins indicated that one of the main

questions that still needs to be answered is whether there is a central way to

maintain BIBFRAME data that are created by various entities: “How do we know

that I want to use a BIBFRAME set of data or triples that are created by another

institution if that institution is not part of some group that the library has con-

fidence in. [...] Is there a way to share the data so that if Stanford is cataloguing

an item and Cornell has also catalogued that item, it knows that Stanford has

done it and it can know that it can pick up data? And even if they both have

done it and one changes the data, how is that notification done? [...] Because

the whole point of linked data is that data gets linked and it is done automat-

ically, but there has to be some sort of parameter or set of rules if you will to

show how and when an institution wants to link out and when is enough.”84

This aspect was also identified as an open question by the BIBFLOW project.85

Another potential challenge is related to necessary storage space. Mr Schnei-

der of Index Data stated that he expected the 19 million bibliographic records

that they were converting for the Library of Congress would explode into more

than 2 billion RDF triples.86 This is related to another open question: how much

data should be stored in a local triplestore given that the discovery systems

in a BIBFRAME environment would be able to draw information from external

sources?87 The impact of BIBFRAME on discovery is another open question even

though it is one of its main selling points. There has not been a lot of testing

about the impact of BIBFRAME on discoverability.88

Cooperation between important entities and interoperability between concep-

tual data models will also need to be ensured.89 Mr Wiggins mentioned for ex-

ample that OCLC is using Schema.org as their linked data model. In 2015

the ’Common ground’ report was published that compares BIBFRAME and the

linked data initiative at OCLC.90 Given that in the meantime the vocabulary and

the model has evolved considerable, in the future efforts will need to be made

to ensure that OCLC can either accept BIBFRAME data and redistribute it in a

83Ibid.
84Ibid.
85Smith et al., op. cit., p. 40.
86Wayne Schneider. Bringing MARC forward to BIBFRAME, presentation given on 27 April 2017.

https://www.youtube.com/watch?v=mlHE6Kx2GBI. Accessed on 2 May 2017.
87Smith et al., loc. cit.
88Ibid., p. 63-65.
89Sofia Zapounidou, Michalis Sfakakis, and Christos Papatheodorou. “Library data integration:

towards BIBFRAME mapping to EDM”. in: Metadata and Semantics Research. Ed. by Closs S. et
al. Switzerland: Springer, 2014, pp. 262–273, p. 262.

90Godby and Denenberg, op. cit.
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structure that others can use the BIBFRAME data or convert it into MARC for

its MARC customers.91 Another potential cooperation would be between libraries

and the wider heritage sector. BIBFRAME was developed with the idea that it

could be useful for museums and archives. However, Mr Heuvelmann pointed

to a very important distinction between libraries and archives and museums:

the latter mostly conserve unique pieces and hence there seems to be much less

awareness about the importance of interlinking assets between institutions. It

remains to be seen if BIBFRAME will be adopted by the wider heritage sector.92

Another important question that still needs answering at this point is the

linking between BIBFRAME data and other triple stores such as VIAF or Geon-

ames. Up until January 2017 the Library of Congress only linked to Id.loc.gov

where all their authority data are located in triples. Mr Wiggins stated: “So at

some point we will like to do some external linkages but we haven’t identified

what they will be and I cannot say when that will occur. [...] One thing that

has to happen is that each institution might want to have linkages to differ-

ent domains or triple stores so it needs to be set up in such a way that each

implementing institution can decide what it wants to link to.”93 As interlinking

between different triple stores is an essential part of furthering discoverability

on the web, this remains a very important issue that needs to be addressed.

The question of data quality also comes into play here. Statements of equiv-

alence will need to be created between different triple stores as “the utilization

of consistent vocabularies (with persistent, reliable URIs) has [...] become a sta-

ple of current linked data efforts”.94 This would allow for collating variant URIs

pointing to the same element.95 However, some sort of assurance needs to exist

that the triple stores you are linking to provide qualitative information and also

that the URI you are linking to is the correct one. One of the open questions is

how to handle the creation of new autorities in a BIBFRAME environment as “a

local instance of a URI cannot function as an authority unless it is distributed

across the network and is done so in a way that can be properly linked to or

differentiated from other URIs in the Linked Data universe.”96 The BIBFLOW

project distinguishes two possible models: decentralised or centralised. The for-

mer consists of libraries that are able to query each other’s authority endpoints

whereas the latter consists of one or more organisations that manage authorities

in a centralised manner.97 In a centralised model temporary local URIs could be

created by libraries for entities that are not yet included in the authority control

91Wiggins, op. cit.
92Heuvelmann, op. cit.
93Wiggins, op. cit.
94Stahmer, op. cit., p. 30-34.
95O’Dell, op. cit., p. 44-45.
96Smith et al., op. cit., p. 44.
97Ibid., p. 52-53.
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endpoints of the central authorities, after which the appropriate agency would

create a persistent URI that replaces the temporary local URI.98

Ensuring good management of URIs in BIBFRAME is primordial: URIs need

to be added to legacy records and included in new records which is a challeng-

ing task.99100 As stated in the BIBFLOW report: “A linked data graph is only as

good as its URIs.”101 Tests with batch URI insertion were done in the BIBFLOW

Roadmap project. At George Washington University a method was developed

that consisted of automated inclusion of URIs which were afterwards checked,

corrected and validated by staff members of the library.102

Another challenge Mr Wiggins mentioned was the disconnect between the

FRBR model and BIBFRAME meaning the fact that there is no explicit equiv-

alent for the expression level: “[This] is what we want to get out of the pilots

and the tests: to make sure staff are able to input data and to be able to out-

put something that is going to be useful and easily identified in terms of work,

instances and expressions depending on what the output is. [...] But it is a

decision we made that we thought was sufficient and so I think we can make

it work.” Another challenge Mr Wiggins identified more on the technical level

was the cataloguing of events and how to characterise them. He mentioned the

example of performing music. It is challenging to catalogue because there is

the performed music, the notation of the music, the recording, ... He hopes the

second pilot will provide more information about this in order to further improve

BIBFRAME.103

A number of other challenges were also mentioned on the BIBFRAME listserv.

Mr Osma Suominen of the National Library of Finland offered a nice overview in

one of his e-mails: “To me, BIBFRAME is a step away from MARC and roughly

in the right direction, though still way too restricted to the library world view.

Sure it has its problems, both technical (too complex, not reusing other web

vocabularies, still too much oriented around strings and not things) and social

(developed mostly behind closed doors by a small group of people and organi-

zations).”104 The last point is pertinent indeed. There could definitely be more

openness about the development of BIBFRAME, especially on the technical level.

The publication of the conversion specifications for BIBFRAME 2.0 can definitely

be considered as a big step forward. Some authors have also criticised the fact

98Stahmer, op. cit., p. 38.
99Smith et al., op. cit., p. 8.

100Stahmer, op. cit., p. 28.
101Smith et al., loc. cit.
102Ibid., p. 16.
103Wiggins, op. cit.
104Osma Suominen. Re: [BIBFRAME] Life after MARC: The Future of Discovery. E-mail sent via

Bibframe listserv on 30 March 2017.
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that BIBFRAME is unilaterally developed by the Library of Congress.105 The

coming years efforts should be made to make BIBFRAME a truly international

initiative and to explore opportunities within the wider cultural and heritage

sector.106 Another factor to keep in mind is the national context. Some authors

have noted that in their national context, adopting a shared model for the man-

agement of information resources will be a difficult challenge as many libraries

are still working with systems dating back to the 1990s.107

105Anila Angjeli. “Bibliothèques, archives, identifiants: les enjeux de la normalisation”. In:
Hermès, La Revue 66.2 (2013), pp. 167–172, p. 4.

106Heuvelmann, “Bibframe, un nouveau modèle de données pour les bibliothèques”.
107Salazar, Rodríguez, and Loria, op. cit., p. 17-19.
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Chapter 5

The conversion process from an
organisational point of view

In this chapter, the organisational aspects involved in the conversion from a

MARC environment to a BIBFRAME environment will be explored. It is impor-

tant to note that there are different levels of engagement possible in a transi-

tion to a BIBFRAME environment. The BIBFLOW project proposes two different

phases of transition to linked lata or BIBFRAME. Phase one consists of setting

everything in place to allow the exchange of BIBFRAME graphs with other in-

stitutions, but with a minimal impact on systems and staff (and therefore with

more reasonable financial investments). Phase two in the transition allows li-

braries to use BIBFRAME to its full potential: making use of the extensibility of

BIBFRAME graphs and arrive at efficiency gains in cataloguing workflows. The

first phase consists of three practical steps aimed at preparing MARC records

for transformation: 1) setting up a system for looking up and inserting URIs in

newly created or edited MARC records 2) enable batch URI insertion in legacy

MARC records and 3) integrate APIs (Application Programming Interface) in the

ILS or LSP to allow the import and export of BIBFRAME data. Upon import,

the ingested BIBFRAME data would be reformatted into MARC and upon export

the MARC data would be reformatted into BIBFRAME. For this phase, the ILS

of LSP vendor will need to enable the URI lookup and (batch) insertion and add

import / export APIs. The library would need to implement this new version of

the ILS or LSP, but staff retraining would be kept to a minimum. A library that

has limited resources but wishes to partake in BIBFRAME could consider these

requirements as priorities, keeping the second phase for later.

The second phase is focused on migrating the entire information architecture

of the library into a native linked data or BIBFRAME architecture meaning the

conversion of the entire catalogue and interfaces and the reorganisation of work-

flows to exploit the advantages of linked data to the fullest. The second phase

also consists of three steps: 1) adapting the cataloguing workflows to native cat-

aloguing in BIBFRAME 2) doing a batch conversion of legacy MARC records and
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3) converting non-catalogue library systems to BIBFRAME operations in an iter-

ative way (such as the discovery environments or separate systems for the acqui-

sitions department). The second phase requires more investment and retraining

as a BIBFRAME native ILS or LSP that also allows working with existing MARC

based systems would need to be acquired and implemented, effectively creating

a hybrid library information architecture. A MARC to BIBFRAME transforma-

tion of legacy records would also need to take place and non-catalogue library

systems would also need to be adapted to BIBFRAME.1 It goes without saying

that phase two requires more investment of both human and financial resources.

A lot of open questions still surround BIBFRAME. However, it is an interest-

ing exercise to reflect upon the impact the implementation of BIBFRAME would

have on an organisation as a whole. A number of domains have been identified

that would be impacted: technical, financial, personnel (meaning training and

guidance in the form of change management) and library patrons. In what fol-

lows, it has been presumed that a library wants to go through both phases of

transition to a BIBFRAME environment.

5.1 Technical implications

A change from MARC to BIBFRAME implies that a number of investments would

need to take place. First and foremost with regards to software there are a num-

ber of functionalities that should be added. (Batch) URI lookup and insertion

should be enabled and APIs for the import and export of BIBFRAME data should

be included. For BIBFRAME to run very smoothly excellent management of

URIs is required, which, as mentioned, is a challenge. Lookup services able to

find external source data need to be provided as well as systems for reconcil-

ing local authority data URIs with external sources.2 Furthermore, the ILS or

LSP would need to be adapted to enable native cataloguing in BIBFRAME (and

running in parallel with a MARC environment). All MARC data (bibliographic,

holdings, authority, classification and data about events, programs or services)

would also need to be converted to BIBFRAME. An important fact to note is also

that systems that surround the data stored in the library catalogue, such as the

discovery environment or separate systems used by the department for acqui-

sitions, also would need to be adapted to a BIBFRAME environment.3 All these

elements require a lot of resources.

With regards to hardware: additional server space or space in the cloud might

also be necessary. As mentioned, Mr Wiggins indicated that server space might

become an issue later on in the BIBFRAME project, but as the BIBFRAME data

1Smith et al., op. cit., p. 12-32.
2Ibid., p. 44.
3Ibid., p. 12-32.
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that have been created during the first pilot at the Library of Congress will be

thrown away, it is not clear yet to what extent BIBFRAME would require addi-

tional server space.4 It is also envisioned that MARC and BIBFRAME will run

parallel for a long time, which could also have an impact on the required server

space.567 As the Library of Congress has the responsibility to distribute its cat-

aloguing data to US libraries and as many libraries do not have the funds to

adopt BIBFRAME, Mr Wiggins also is convinced that MARC and BIBFRAME will

run in parallel for a very long time.8

5.2 Financial implications

The technical implications mentioned above will inevitably lead to considerable

financial investments. Another factor that needs to be taken into account is the

loss of productivity. When making a drastic change in cataloguing methods,

employees need time to become as productive as before using the new tools. It is

also possible that native cataloguing in BIBFRAME or the creation of authority

data takes more time than in a MARC environment. This is a potential cost that

needs to be taken into account. It is also advisable to clean the metadata before

converting the MARC metadata into BIBFRAME. Given that data cleaning can

be a lengthy process, this step is also a potential cost.

The fact that the staff needs to be retrained is another important cost as

training takes time. If one is relying on an external party to provide training

to the employees (the ILS or LSP providor), the cost of this service would need

to be taken into account as would the cost of developing one’s own training

material. As Ms Frederick states: “It does require quite a bit of studying and

professional development to be able to make the move from traditional cataloging

to non-MARC metadata creation”.9 It is difficult to estimate the cost in terms of

hours. Park and Tosaka mention that according to the interviews they did with

library staff members who had recently made the switch from AACR2 to RDA, a

minimum of 100 hours was necessary per staff member to get used to the new

content standard.10 A more conservative estimation was made by the BIBFLOW

project. They state that cataloguers did not have much difficulties migrating to

a linked data environment and that the amount of training needed was similar

to that for a change from one MARC-based interface to another.11

4Wiggins, op. cit.
5Heuvelmann, Interview with Mr Reinhold Heuvelmann.
6Bill Walker. “The future of bibliographic records”. In: Journal of electronic resources librarian-

ship 27.1 (2015), pp. 58–59, p. 58-59.
7Smith et al., op. cit., p. 25.
8Wiggins, op. cit.
9Donna E. Frederick. “Metadata specialists in transition: from MARC cataloging to linked data

and BIBFRAME (data deluge column)”. In: Library Hi Tech News 33 (4 2016), pp. 1–6.
10Park and Tosaka, op. cit.
11Smith et al., op. cit., p. 33.
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5.3 Impact on personnel

The personnel would be heavily impacted by a change from a MARC to BIBFRAME

environment if both phases of the transition would be completed. In this section,

first the training needs will be discussed after which a discussion will follow with

regards to accompanying employees throughout the change by means of change

management.

5.3.1 Training

Training would need to be provided for staff members. Some libraries have al-

ready begun learning about linked data principles and related tools in order to

prepare for the future implementation of BIBFRAME.12 Mr Wiggins discussed

the training provided to a number of selected cataloguing staff members during

the first BIBFRAME pilot. They had three sets of modules for training. The first

module consisted of a more theoretical introduction to the semantic web and

linked data (4.5 hours), the second was an introduction to the BIBFRAME tools

(2.5 hours) and the third consisted of a quick recapitulation of the first module,

followed by hands-on training during which the cataloguers used the BIBFRAME

input editor under the guidance of a trainer. However, it needs to be underlined

that Mr Wiggins asked each chief to nominate 5 members of his or her team to

participate in the project, meaning that the staff members who participated in

the pilot were all motivated and interested.13 When offering training to all library

staff members one needs to take into account that there will be a mix of people

who are strong and people who are not so strong in absorbing new information.

Spreading out the training over time to facilitate a more complete understanding

therefore seems advisable.14 The fact that MARC and BIBFRAME will run par-

allel for quite a while also has the advantage that training can be provided for

small groups of staff members at a time instead of retraining all staff members

at the same time, which has the advantage that the trainer could adjust the

training to suit a certain group of participants.1516

An interesting idea borrowed from literature about RDA implementation is

to make use of peer review. Parent describes that during the implementation

of RDA at the RMIT University in Melbourne peer review was an important part

of RDA training. Two members of one training group swapped the RDA records

12Kevin Balster. “BIBFRAME for Serials: Activities of the UCLA Continuing Resources Study
Group”. In: Serials Review 41.4 (2015), pp. 257–259, p. 257.

13Wiggins, op. cit.
14Margaret Beecher Mauer and Roman S. Panchyshyn. “Understanding the why: a case study

in managing the RDA implementation”. In: Cataloging & Classification Quarterly 52.3 (2014),
pp. 259–284, p. 270; 280.

15Smith et al., op. cit., p. 26.
16Melissa Parent. “Implementing RDA in a time of change: RDA and system migration at RMIT

University”. In: Cataloging & Classification Quarterly 52.6-7 (2014), pp. 775–796, p. 792.
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they had created during training and after training, the management assigned

peer review pairs, avoiding pairs of staff members who did not work well together

and pairing people with different strengths. It proved to be a valuable tool during

the RDA implementation.17 Peer review could be included in the training about

BIBFRAME. Despite the fact that some staff members would feel uncomfortable

because of the peer review, it would have the advantage that giving and receiv-

ing feedback would be stimulated in the organisation which is very important

for stimulating continuous learning.

The development of training materials is also very important. The Library of

Congress has in the past made training for RDA freely available, consisting of

40 hours of classroom instruction, which proved useful for a number of libraries

making the switch from AACR2 to RDA.18192021 The Library of Congress made

the BIBFRAME training documents for Pilot 1 freely available and will also make

the revised versions for Pilot 2 freely available.22 Depending on the country, a

translation of training materials and software could be necessary which might

also lead to further costs. If a library were to decide to develop their own train-

ing materials adapted to their own organisation and workflows, this would also

mean extra investment.

Non-catalogue staff members would also need to be retrained as all systems

surrounding the library catalogue database would be adapted to a BIBFRAME

environment. Customised training for these groups would need to be developed

to meet the specific retraining needs of each group. Mr Wiggins mentioned for

example that the Library of Congress envisions to develop specially oriented

sessions for the public services staff or the reference staff.23

5.3.2 Emotional impact of change

It is not a secret that one of the most important factors that determine a suc-

cessful change (or lack thereof) are the people who are involved in the change.24

Guiding staff members during this time of change by making use of change man-

17Ibid., p. 781.
18Library of Congress. Library of Congress RDA training materials.

https://www.loc.gov/catworkshop/RDA%20training%20materials/LC%20RDA %20Train-
ing/LC%20RDA%20course%20table.html. Accessed on 29 January 2017.

19Emma Cross et al. “In the company of my peers: implementation of RDA in Canada”. In:
Cataloging & Classification Quarterly 52.6-7 (2014), pp. 747–774, p. 751.

20Annie Wu, Richard Guajardo, and Stephanie Rodriguez. “Large-scale RDA enrichment of
legacy data at the University of Houston system libraries”. In: Cataloging & Classification Quar-
terly 54.3 (2016), pp. 159–178, p. 173.

21Amy H. Turner. “RDA training and implementation at Duke University Libraries: minimizing
the distraction”. In: Journal of Library Metadata 14 (2014), pp. 69–76, p. 71.

22Beacher Wiggins. Re: Thesis BIBFRAME. Personal communication via e-mail on 6 April 2017.
23Idem, Interview with Mr Beacher Wiggins.
24Wyoma vanDuinkerken and Pixey Anne Mosley. The challenge of library management. Lead-

ing with emotional engagement. Chicago: American Library Assocation, 2011, p. 11.
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agement techniques is therefore essential. Hecquard argues there are four levers

that influence change: inform, communicate, train and ensure participation. In-

forming members of staff about the reason for the change, its consequences and

progress made is crucial to create buy-in. Open communication, dialogue and

active listening to staff members are necessary to reinforce buy-in. Training

needs to be provided, but only after staff members have had the time to vent

their anger about the change. Participation of staff members in work groups

or groups that function as think-tanks also needs to be ensured.25 These four

levers will be discussed in what follows.

One of the most important factors to take into account is the culture of the

organisation.26 Susan Higgins defines organisational culture as follows: “Or-

ganizational culture is a set of shared values and beliefs that can guide and

constrain the behavior of the members of the group.[...] The norms, values, and

behaviors of the organization are its culture, and culture includes the attitudes

of employees.”27 If an organisational culture is characterised as conservative

and unambitious, then successfully implementing change will be much more

difficult than when the organisational culture is more open and innovative.28

Change will always be unpopular with certain staff members and resistance in

varying degrees is to be expected. Sufficient attention needs to be paid to trying

to adapt the change message to the organisational culture.29

Introducing change can lead to anxiety, uncertainty and mistrust.303132 This

quote by Ms Frederick about the introduction of the first ILS system at her work

place is a good illustration of this stress: “Overall, what I remember most clearly

was observing the experience of stress and the sentiment among library staff who

felt they were being pushed to the limit.”33 People usually move through four dif-

ferent stages when confronted with change: denial, resistance, exploration and

commitment. During the first stage, people experience shock or disbelief, while

during the second people tend to react emotionally meaning that messages can

be received through a filter of anger or distrust. In the third phase employees

have accepted to engage but will still have questions and still need to adjust to

25Françoise Hecquard, ed. Manager une équipe en bibliothèque. Paris: Editions du Cercle de la
Librairie, 2014, p. 131.

26vanDuinkerken and Mosley, op. cit., p. 33.
27Susan Higgins. Managing academic libraries. Principles and practice. Amsterdam: Chandos

Publishing, 2017, p. 66-67.
28Stephen Mossop. Achieving Transformational Change in Academic Libraries. Oxford: Chandos

Publishing, 2013, p. 5.
29Ibid., p. 43.
30Petra Düren. Leadership in Academic and Public Libraries: a Time of Change. Oxford: Chan-

dos Publishing, 2013, p. 141.
31vanDuinkerken and Mosley, op. cit., p. 1.
32Salazar, Rodríguez, and Loria, op. cit., p. 18.
33Donna E. Frederick. “Technological change, today and yesterday”. In: Library Hi Tech News

33 (1 2016), pp. 5–8, p. 5.
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the change. During the fourth stage, employees are fully engaged and try to

make the change successful.34 However, not everybody gets to the stage of com-

mitment and the pace with which someone goes through these stages can differ

greatly.3536373839 Therefore sufficient time should be allowed for the change to

happen.40

It is equally important to change people’s minds as it is to change their prac-

tices.41 Management involvement in the change process is therefore crucial and

needs to be encouraging.42 Mr Wiggins mentioned one aspect of the pilot that is

a good illustration of management involvement: “I made a point of attending the

initial class of each group of trainees. And one of the things that I said was that

I view you as brave new pioneers, you’re stepping into a brave new world and

that you are learning while we are learning and we don’t have the system and

the model and all the tools set up to the level that we would like but we want

you to feel like you’re a part of this, give us feedback and it will be better both for

you going forward and particularly for your colleagues when they’re brought on

board.”43 It needs to be noted, however, that the message needs to be adapted

to the culture of the organisation. In more conservative cultures talking about

BIBFRAME as pioneering might scare people off. If feasible, it can also be en-

visioned to do individual interviews with staff members in order to really grasp

their feelings with regards to the change.44

On the people management side, it is primordial to ensure that individu-

als feel personally invested in the change. Communication is an essential part

to work towards this goal. Employees need to understand why the change is

needed and why it is appropriate. They need to be reassured that the change

can succeed, to be convinced that sufficient resources are made available for the

change to be successful and need to understand ’What’s in it for me’.4546 Poten-

tial benefits for the employees of a shift to BIBFRAME include: an increase in the

use of the library resources, an increase in the value of retrained staff members

in the organisation, an improved image of the library as it is now seen as up

34vanDuinkerken and Mosley, op. cit., p. 18.
35Mossop, op. cit., p. 55.
36vanDuinkerken and Mosley, loc. cit.
37Hecquard, op. cit., p. 122.
38Catherine Soehner. “Change management in libraries: an essential competency for leader-

ship”. In: IATUL Annual Conference Proceedings. Vol. 35. 2014, pp. 1–7, p. 5.
39Catherine Soehner. “Leading change in libraries: a case study”. In: Library Leadership and

Management 29 (2 2015), pp. 1–7, p. 4.
40Düren, op. cit., p. 103.
41Mossop, op. cit., p. 47.
42Ibid., p. 56.
43Wiggins, op. cit.
44Mossop, op. cit., p. 121.
45Ibid., p. 50-50.
46Düren, op. cit., p. 73.
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to date with recent library developments, a perfect opportunity for bibliographic

and authority data clean-up (removing doubles from the record database for ex-

ample) with a as a consequence efficiency gains, ... Different communication

tools can be used to get this positive message across: messages on the intranet,

newsletters, e-mail, workshops, formal information sessions, a wiki bundling

information about the change, discussion platforms, ... It is recommended to

use more than one medium of communication.47 However, attention should be

paid to delivering concise, clear and comprehensive messages.4849

Buy-in also needs to be created by means of communication. Keeping the

dialogue about the change open and constructive is one way to encourage par-

ticipation.50 An important point Mr Wiggins mentioned is that weekly meetings

were scheduled with participants and their trainers in the first pilot so that they

could ask questions, bring materials that posed problems and discuss with their

colleagues. It also helped to convey the message that management was behind

the pilot and that the management wanted to see them succeed as well as the

pilot.51 This is one possible way to keep the dialogue about BIBFRAME open and

offer the opportunity to participants to make suggestions, which is a form of em-

powerment of these employees.5253 Active listening to staff members, reflecting

upon their feedback and showing patience are also part of good communica-

tion.5455

The level of influence librarians have, plays an important role in determining

the success of the change. The more influence they perceive they have, the more

positive the change is received by them.5657 Wu et al. mention the creation of an

RDA Implementation Task Force at the University of Houston libraries tasked

with defining the necessary changes to their ILS, creating best practices and

guidelines with regards to cataloguing in RDA, planning training and creating

communication platforms through which the decisions and impact of the change

could be communicated to staff members.58 It would be an interesting idea to

develop a BIBFRAME Implementation Task Force with similar responsibilities

with members from different parts of the library in order to ensure staff partic-

47vanDuinkerken and Mosley, op. cit., p. 83.
48Düren, op. cit., p. 41; p. 65-66.
49vanDuinkerken and Mosley, loc. cit.
50Mossop, op. cit., p. 49.
51Wiggins, op. cit.
52vanDuinkerken and Mosley, op. cit., p. 74.
53Sarah C. Michalak. “This changes everything: transforming the academic library”. In: Jour-

nal of Library Administration 52 (2012), pp. 411–423, p. 419-420.
54Düren, op. cit., p. 91.
55vanDuinkerken and Mosley, op. cit., p. 23; 25.
56Cyntia Houston and Andrea Paganelli. “An Exploratory Study of School Librarians’ Emotional

Response to Change in the Workplace”. In: Libres 25 (1 2015), pp. 16–32, p. 26.
57vanDuinkerken and Mosley, op. cit., p. 37.
58Wu, Guajardo, and Rodriguez, op. cit., p. 160.
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ipation in the decision-making process. Another important part of the change

management process that should not be considered as just an afterthought is

to include an evaluation of the change as important lessons can be learnt from

this experience from which the organisation might benefit later on.5960

5.4 Impact on library patrons

Attention also needs to be paid to the potential impact of the change on library

patrons. Detailed information needs to be provided for the library patrons re-

lated to for example potential changes in the discovery environment and re-

search methods. Public service staff will need to adapt to the changes in the

new interface and be able to teach users how to use it.61

If the promises BIBFRAME hold would come true, library patrons would be

able to discover resources with much more ease. Google would for example show

which libraries closest to them hold a copy of the work they are looking for which

would help users distinguish credible resources from others. Users could find

more detailed and granular information more easily in the discovery environ-

ment of the library. Furthermore, the fact that BIBFRAME is based on linked

data means that the experience of serendipity by going through the physical

bookshelves looking for related information is recreated because the user will be

able to click through and find other interesting related information. Given that

the graphs created by BIBFRAME are limitless in theory, it would allow users to

effortlessly find out much more about the work in question than they would be

able to do in a MARC based environment.

59vanDuinkerken and Mosley, op. cit., p. 129.
60Susan Carol Curzon. A how-to-do-it manual for librarians. New York: Neal-Schuman Publish-

ers Inc., 2005, p. 91.
61Kay Cunningham. “The hidden costs of keeping current: technology and libraries”. In:

Journal of Library Administration 50 (2010), pp. 217–235, p. 222.
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Chapter 6

The conversion process from a
technical point of view

This chapter will first offer more information about the participating institu-

tions. Thereafter, a detailed description of the conversion process will be given

after which a critical discussion of the conversion process will follow.

In order to analyse the more technical aspect of the conversion, it has been

decided to test the conversion from the MARC 21 format to BIBFRAME 2.0 by

making use of the MARC 21 XML to BIBFRAME 2.0 transformation program

made available by the Library of Congress and Index Data on Github.1 The aim

is to make a practical analysis of the conversion process and pinpoint any po-

tential operational problems. Two institutions have agreed to participate in this

study by making a selection of MARC XML files available: the Royal Library of

Belgium, also known as KBR, and the university libraries of the Université Libre

de Bruxelles.

There are a number of limitations to this part of the study. First of all,

only bibliographic records were analysed, no authority records. Secondly, since

opensource tools for native cataloguing in BIBFRAME 2.0 are not (yet) available,

this aspect could also not be tested in this study. Furthermore, abstraction was

made of a phase that usually precedes metadata migration: the data cleaning

phase. The converted data was also not fed back into the catalogue nor was the

impact on discoverability of the converted metadata on the web tested. However,

even within this ’vacuum’ valuable lessons can be drawn in relation to problems

that might arise. Comparing the conversion process for the MARC files coming

from these two institutions is also especially interesting as the Royal Library of

Belgium uses an in-house version of MARC and the university libraries of the

ULB the MARC 21 format.

1lcnetdev, op. cit.
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6.1 Introduction of the case studies

6.1.1 KBR - Royal Library of Belgium

The KBR holds about 7 million documents.2 Its collections are very diverse. They

preserve coins and medals, contemporary printed books, electronic resources,

manuscripts, maps and plans, music, newspapers, prints... Given the diversity

of the collections, the library has been divided into different directorates. There

is a general directorate that presides over three directorates: the directorate for

the back office (HR, IT, digitisation services, budget and finance, management of-

fice, prevention and well-being and educational services), the directorate for the

heritage collections and the directorate for the contemporary collections. The

directorate for the heritage collections is subdivided into different departments:

the department for manuscripts, contemporary print, newspapers, coins and

medals, music, rare books, prints and maps and plans. The directorate for the

contemporary collections is subdivided into three different departments: the de-

partment for research and innovation, the Belgian Bibliography department and

the department for the development of contemporary collections. The latter can

be subdivided into four different cells: electronic resources, secretariat of con-

temporary collections, serial publications and prospection and control. Figure

6.1 shows a visual representation of the structure of the library. In 2013-2014,

the library counted 295 members of personnel.3

The KBR makes use of two different library catalogues: a retrospective cat-

alogue that in the summer of 2015 contained 1.239.520 entries and a general

catalogue that in August 2016 contained 1.699.831 entries which translates

into 2.939.351 catalogue entries in total.4 From 2002 onwards the card cata-

logue dating from before 1987 has been digitised and has been integrated in

the retrospective catalogue. The general catalogue was developed from 1987 on-

wards. However, it needs to be noted that the catalogue is still incomplete since

a number of items are not represented in the catalogue. A number of paper files

from the departments for manuscripts, prints and coins and medals for exam-

ple are not included in the catalogue, nor are a part of the paper files from the

departments of music, maps and plans and rare books.5

With regards to the ILS, the KBR is currently using VUBIS version 3.0.2.6

The KBR uses ISBD for cataloguing. With regards to the metadata format, the

library has developed an in-house version of MARC, meaning that some MARC

2KBR. Annual Report 2013-2014. Tech. rep. Available on-
line at https://www.kbr.be/sites/default/files/content/pdf/Jaarverslag_ Rap-
port_annuel/jaarverslag2013_2014.pdf. KBR, 2015, p. 4.

3Ibid., p. 6.
4Nadège Isbergue. Question dossier. Personal communication via e-mail on 22 August 2016.
5Patrick Lefèvre. Notes du cours ’Patrimoine Culturel’. 2016.
6Hannes Lowagie. VUBIS versie. Personal communication via e-mail on 30 January 2017.
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Figure 6.1: Organisational chart of the Royal Library of Belgium

fields have been developed specifically for specific services. This means that the

bibliographic records stemming from this library that will be used in this study

will first need to be converted into MARC 21 before they can be transformed into

BIBFRAME.7

The records export from the KBR consisted of 2.836.957 records. The export

was created by means of a Mumps script.8 The Mumps script was specifically

developed for metadata exchange with UNICAT, the union catalogue of Belgian

libraries. This export was chosen as the Mumps script already converted a num-

ber of KBR MARC fields into MARC 21 fields. The export contains files from the

retrospective catalogue (the files containing a 3_... number in field 001) and from

the general catalogue (the files containing a 1_... number in field 001).

6.1.2 University libraries of the Université Libre de Bruxelles

The library catalogue of the university libraries of the ULB counted 1.141.685

entries in 2015. Their collections consist of monographies, doctoral disserta-

tions, master dissertations, articles, brochures, audiovisual documents, special

7Hannes Lowagie. Introduction to VUBIS. Personal communication on 10 October 2016.
8Mumps is a programming language. It stands for Massachusetts General Hospital Utility

Multi-Programming System.
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Figure 6.2: Organisational chart of the libraries of the ULB 11

collections (maps and musical scores), serials, electronic serials, databases, e-

books and e-dissertations.9 In 2015 the university libraries and archives at the

ULB employed 96.6 full time equivalents of personnel. They also employ a num-

ber of students which accounted for 22.524 hours in 2015.10 Figure 6.2 shows

the organisational chart of the university libraries.

The libraries catalogue according to AACR2 and RDA and use the MARC

21 metadata format for their collections. They also have hybrid bibliographic

descriptions meaning that these consist of a mix of RDA and AACR2. The uni-

versity libraries also make use of local formats for certain types of documents.

This is the case for example for master theses, offprints, DVDs, video cassettes

(VHS), CDs and CD-roms. The records export of the university libraries of the

ULB were selected to represent this variety. In total 552 records were exported,

192 of which described monographs, 57 serial publications, 20 PhD disserta-

tions, 52 master dissertations, 10 databases, 90 offprints, 21 musical scores

and 110 records describing audio(visual) material. All of these except for a sub-

set of 30 records that centred around a certain theme (as described below) were

randomly selected.

9Université Libre de Bruxelles Archives & Bibliothèques. Rapport des activités 2014-2015.
Tech. rep. Available online at http://bib.ulb.ac.be/fileadmin/user_upload/Web_Bibliotheques/
documents/Ra_archives_et_biblio_2014-2015.pdf. Université Libre de Bruxelles, 2015, p. 22.

10Ibid., p. 23.
11Ibid., p. 24.
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6.2 Description of the conversion process

The conversion process was done in two stages. The first stage only applied

to the bibliographic records stemming from the KBR. As they use an in-house

version of MARC, an additional conversion was needed from KBR MARC XML to

MARC 21 XML before these records could transformed into BIBFRAME 2.0. The

second stage consisted of transforming the MARC 21 XML records from both

institutions into BIBFRAME 2.0.

6.2.1 Converting KBR MARC into MARC 21

As the KBR MARC XML export of the KBR had a size of 5.02 GB, too large for an

normal editor to open, the file was divided into smaller files by means of a Python

script. After the chunking, an index of all records and their respective fields and

subfields was compiled in Excel, also by means of a Python script. These Excel

files served as the basis for the extraction of a list of unique values for field and

subfield combinations. This list consisted of 151 combinations. The content of

each field and subfield was examined by taking a look at a number of sample

records that included the respective field and subfield combinations. Attention

was given to the repeatability of fields and subfields, to the indicators and to the

actual content of the (sub)fields in question. Decisions were made with regards

to the conversion based on two sources of information. As the KBR is currently

in the process of migrating to another ILS, an initial mapping from each KBR

MARC field to its MARC 21 equivalent was created by the KBR in Excel.12 The

second source of information was the website of the MARC 21 format for bib-

liographic data maintained by the Network Development and MARC Standards

Office of the Library of Congress.13

Of the 151 field and subfield combinations, 95 were maintained as they were.

The complete list of fields that were maintained as well as the definition of the

field and the subfield as found on the website of the MARC 21 format of the Li-

brary of Congress have been included in Appendix C.14 (R) stands for repeatable

(sub)fields whereas (NR) stands for non-repeatable. After examining the remain-

ing 56 combinations, it became clear that the conversion would be more complex

than just changing the field and subfield codes. The different actions needed to

be performed on the metadata can be subdivided into three different categories.

One was migrating KBR MARC fields to the corresponding MARC 21 (sub)fields.

Fourteen field and subfield combinations needed to be migrated. This concretely

meant changing the respective field tag and subfield code or the indicators. A

list of these changes can be found in Figure 6.3.

12KBR. Conversion KBRmarc-_marc21.xlsx. Tech. rep. KBR, 2016.
13Library of Congress - Network Development and MARC Standards Office. MARC21 format for

bibliographic data. http://www.loc.gov/marc/bibliographic/. Accessed on 24 March 2017. 2016.
14Ibid.
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Field 245 $y is not an official MARC 21 field. Since this KBR MARC field

contains the language of the work described, it was migrated to field 041 $a

(Language Code - Language code of text / sound track or separate title) with in-

dicator 1 = ’#’ or blank (= no information provided with regards to whether or not

the work contains a translation) and indicator 2 = ’#’ or blank (= the language

code is a MARC language code). Another field that needed to be transformed was

the 440 field (Series Statement/Added Entry-Title) given that this MARC 21 field

was deemed obsolete in 2008. The information needed to be migrated to field

490 (Series statement). Since subfields $n and $p do not exist in field 490, this

information needed to be added to the 490 $a field. Given that series statements

are given their proper identification number at the KBR and that therefore series

can be considered as traced, indicator 1 was set to 1 (= series traced). Indicator

2 was set to ’#’ which means undefined. Since the series are traced, an 830 field

(Series Added Entries - Uniform Title) also needed to be created. The second

indicator of the 830 field takes the value of the second indicator of the 440 field.

Since field 505 $u did not contain a URL as it should, it was migrated to sub-

field $g containing miscellaneous information. Field 700 $t contains the title of

a person, such as ’Graaf’ meaning ’Count’, which should be migrated to subfield

$c (Titles and other words associated with a name). The indicators of the 710

fields containing information about Added Entry - Corporate Name contained

values that were not allowed in MARC 21. Since the KBR does not differentiate

between jurisdiction name and name in direct order when cataloguing corporate

names, it was decided to set the first indicator to ’2’ which indicates that the

type of corporate name entry element is a name in direct order and the second

indicator to a blank ’#’ meaning that no information was provided with regards

to the type of added entry.

The second procedure consisted of deleting a number of fields and/or sub-

fields that had no MARC 21 equivalent. This was the case for 3 field and subfield

combinations. These changes were also programmed in a Python script and ap-

plied to the about 3 million records of the KBR. There were, however, also a

number of cases where no uniform decision could be made with regards to the

necessary changes, which formed the third type of procedure. This was the case

for 39 field and subfield combinations related to the 245, 246 and 260 fields.

The problem with field 245 in KBR MARC (containing the title and statement

of responsibility of the work in question) is that it is repeatable, whereas field 245

in MARC 21 (that has the same function as in KBR MARC) is non-repeatable.

After examining a number of records containing multiple 245 fields, it became

clear that there were two cases in which multiple 245 fields were used: to indi-
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Figure 6.3: List of the field and subfield combinations that were migrated
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cate a parallel title or to indicate that one work contains multiple works by the

same author. The treatment of both cases in MARC 21 is considerably different.

Underneath an extract is shown from a record containing two 245 fields indi-

cating a parallel title, the first in French and the second in Dutch, followed by

a correct translation into MARC 21 XML. The parallel title should be added to

field 245 subfield b with separator ’=’ and should also be included in field 246

(Varying form of title) subfield $a with indicator 2 = 1 indicating that it contains

a parallel title. Furthermore the languages should be represented in field 041

(language code) subfield a.

<datafield ind1="1" ind2="0" tag="245">

<subfield code="a">Mise à jour du vade-mecum</subfield>

<subfield code="y">fre</subfield>

</datafield>

<datafield ind1="1" ind2="0" tag="245">

<subfield code="a">Bijwerking van het vade-mecum</subfield>

<subfield code="y">dut</subfield>

</datafield>

<marc:datafield ind1="0" ind2=" " tag="041">

<marc:subfield code="a">dut</marc:subfield>

<marc:subfield code="a">fre</marc:subfield>

</marc:datafield>

<marc:datafield ind1="0" ind2="0" tag="245">

<marc:subfield code="a">Mise à jour du vade-mecum =</marc:subfield>

<marc:subfield code="b">Bijwerking van het vade-mecum</marc:subfield>

</marc:datafield>

<marc:datafield ind1="1" ind2="1" tag="246">

<marc:subfield code="a">Bijwerking van het vade-mecum</marc:subfield>

</marc:datafield>

When looking at one work containing multiple works by the same author,

the translation into MARC 21 XML needs to look quite differently. All the in-

formation needs to be contained in the 245 field with separator ’;’ and a 740

field (Added Entry-Uncontrolled Related/Analytical Title) needs to be created for

each of the additional titles. Indicator one of this field contains the number of

non-filing characters and the second indicator equals 2 meaning that the item

in hand contains the work to which the added entry refers.

<datafield ind1="1" ind2="0" tag="245">

<subfield code="a">L’outlaw</subfield>

</datafield>
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<datafield ind1="1" ind2="4" tag="245">

<subfield code="a">Les inconnus dans la maison</subfield>

</datafield>

<datafield ind1="1" ind2="0" tag="245">

<subfield code="a">Malempin</subfield>

<subfield code="c">Georges Simenon</subfield>

</datafield>

<marc:datafield ind1="1" ind2="0" tag="245">

<marc:subfield code="a">L’outlaw</marc:subfield>

<marc:subfield code="b">Les inconnus dans la maison ; Malempin

</marc:subfield>

<marc:subfield code="c">Georges Simenon</marc:subfield>

<marc:datafield ind1="4" ind2="2" tag="740">

<marc:subfield code="a">Les inconnus dans la maison</marc:subfield>

</marc:datafield>

<marc:datafield ind1="0" ind2="2" tag="740">

<marc:subfield code="a">Malempin</marc:subfield>

</marc:datafield>

Given that not all the works containing parallel titles include 245 $y to indi-

cate the language of the works concerned, which is in the examples shown above

the only way to automatically distinguish between parallel titles and works con-

taining multiple titles, human intervention is necessary to judge what type of

multiple 245 fields it concerns. The 245 field and all its subfields were therefore

added to the list: ’to be evaluated case by case’, except for the 245 subfield y,

of which the first occurrence was automatically migrated to field 041 subfield

$a. If necessary, subsequent subfields were added manually to the 041 field

containing the language codes of parallel titles.

When taking a closer look at field 246, it is mostly, but not exclusively, used

to catalogue works containing multiple works by different authors. However, in

MARC 21 XML this information should be recorded in the 245 $c field.

<datafield ind1="1" ind2="0" tag="245">

<subfield code="a">Peripheral corneal</subfield>

<subfield code="c">edited by Vincent P. deLuise, Khalid F. Tabbara</subfield>

</datafield>

<datafield ind1="1" ind2="3" tag="246">

<subfield code="a">Neuroophthalmology</subfield>

<subfield code="c">edited by Roy W. Beck, Craig H. Smith</subfield>

</datafield>
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<marc:datafield ind1="1" ind2="0" tag="245">

<marc:subfield code="a">Peripheral corneal</marc:subfield>

<marc:subfield code="c">edited by Vincent P. deLuise, Khalid F. Tabbara. Neu-

roophtalmology / edited by Roy W. Beck, Craig H. Smith</marc:subfield>

</marc:datafield>

Given that a lot of other cases were found in which information other than

additional works by other authors were found in the 246 field (such as subtitles

that should have been catalogued in the 245 $b field), the 246 fields were also

added to the ’to be evaluated case by case’ list.

The problem with the 260 field is that a large variety of field and subfield

combinations were found that are not official MARC 21 subfields. Twenty-five

different field and subfield combinations were found of which the value given

to the subfield is technically non-admissable in VUBIS. According to the KBR

MARC to MARC 21 mapping drafted by the KBR, only four field and subfield

combinations are allowed: 260 subfield a, b, c and d. Given that the combi-

nation 260 subfield d was not present in the KBR MARC/XML export, this left

only three possibilities, meaning that the remaining 22 combinations of the 260

field and its subfields are technically not allowed in VUBIS. This means that

these anomalies were introduced into the files during the creation of the KBR

MARC/XML export. Upon examination, it mostly concerned cases where in-

stead of the letter of the correct subfield, the first letter of the value that was

entered as a string in the subfield was by mistake used as subfield indicator as

can be seen in the extract included below. Instead of the second subfield reading

as <subfield code "b">typ. N. Ravesteinii sumpt. H. Laurentii, <subfield>, the ’t’

of ’typ.’ has been included as subfield indicator. This error has led to another

error, meaning that the date is twice represented in subfield b and in subfield

c, whereas the year of publication should only be included in field 260 subfield c.

<datafield ind1=" " ind2=" " tag="260">

<subfield code="a">Amstelredami<subfield>

<subfield code="t">yp. N. Ravesteinii sumpt. H. Laurentii,<subfield>

<subfield code="b">1642.<subfield>

<subfield code="c">1642.<subfield>

<datafield>

Since it was not possible to come up with one rule in the case of these field

and subfield combinations related to the 245, 246 and 260 fields that would

have suited all records, these cases were treated manually if they were included

in the subsets of records that were used in the MARC 21 XML to BIBFRAME 2.0
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Figure 6.4: List of the field and subfield combinations that were deleted

conversion discussed in the following section. Figure 6.4 represents a list of the

field and subfield combinations that were deleted and Figure 6.5 a list of field

and subfield combinations that were examined case by case.

The fact that human intervention was necessary to judge these cases is a very

large drawback. Given that the difference between parallel titles, works contain-

ing several titles by one author and works containing several titles by different

authors is apparent in the KBR MARC format, it seems highly advisable that the

KBR increases the granularity of the KBR MARC to KBR MARC XML conversion

so that human intervention is no longer needed to distinguish between these

different cases. With regards to the 260 field, the Mumps procedure for creating

the KBR MARC XML would need to be examined to find out why in some cases, a

subfield is given a name that consists of the first letter of the text string recorded

in that subfield.

6.2.2 Converting MARC 21 records to BIBFRAME 2.0

At this stage, the bibliographic descriptions from both the KBR and the ULB

were deemed to be ready for input in the conversion program. The MARC to

BIBFRAME 2.0 conversion programs that were developed by Index Data for the

Library of Congress and that are available on Github were installed.15 The first

tests did not render any results. Some additional hurdles needed to be overcome.

Given that error messages kept popping up when using the files stemming from

the KBR and ULB libraries, it was decided to do some additional testing with

files stemming from another library. A MARC record was downloaded from the

American Antiquarian Society (AAS) that served as a test case. The choice for

this institution was largely based on the ease with which their MARC records

can be retrieved from their website.16 This MARC 21 test file then needed to

be transformed into MARC/XML. To that end the Opensource tool MARCEdit

was installed. The Batch Process Records option under ’Tools’ in MARCEdit al-

lows automatic transformation between a number of metadata formats such as

MARC and MARC XML.

15lcnetdev, op. cit.
16American Antiquarian Society. Search the general catalog.

http://www.americanantiquarian.org/catalog.htm. Accessed on 13 March 2017. 2017.
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Figure 6.5: List of the field and subfield combinations that were evaluated case
by case
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This MARC XML record was then fed into the MARC to BIBFRAME 2.0 trans-

formation programs. Since this transformation was successful, the record of the

American Antiquarian Society was compared with the records stemming from

the ULB and the KBR. There were a number of differences between the files. For

example, the MARC/XML datafields in the record of the AAS were indicated as

follows: <marc:datafield tag="035" ind1=" " ind2=" ">, whereas the correspond-

ing field in the files from the KBR and the ULB was indicated as: <datafield

ind1=" " ind2=" " tag="035">. The same problem manifested itself when it came

to the notation of the collection, the record, the leader, the control fields and the

subfields. The lacking ’marc:’ was therefore added to the records in question by

means of a Python script.

These additions made all the difference and the next test with the MARC

to BIBFRAME transformation program was successful. However, an additional

problem arose: certain accented characters were not rendered correctly. Given

that the bibliographic descriptions contained a lot of French which makes use of

a number of accented letters, this was quite problematic. Therefore an addition

was made in the command that needed to be entered in the terminal for exe-

cuting the MARC to BIBFRAME 2.0 transformation specifying that the file that

needed to be transformed was encoded in utf-8 and that the output also needed

to be encoded in utf-8. This rendered flawless results, which meant that the

analysis could begin.

6.3 Analysis of the records in BIBFRAME 2.0

The libraries in question have different types of holdings: monographs, serial

publications, musical scores, cartographic material, images, objects, disserta-

tions, digital publications, digital publications on material carriers, articles and

manuscripts. In the following sections, each of these categories will be discussed

based on a number of sample records stemming from either or both catalogues.

This part of the study aims to give a broad rather than very detailed overview of

the implications of the implementation of BIBFRAME 2.0 on an operational level.

This decision has the advantage that a more diverse typology can be made of the

different types of findings that should be kept in mind when contemplating an

institution-wide conversion. However, this decision also has the disadvantage

that not all MARC 21 fields that are used in both institutions have been in-

cluded in this study, meaning that the study cannot be considered exhaustive

in that sense.

Two different kinds of approaches have been used in the selection of the

records. The first approach consisted of selecting as large a variety of records as

possible: records describing different kinds of resources and records that have
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been catalogued in different ways (following ISBD, AACR2, RDA,..). Not only the

kind of record was examined, attention was also paid to the diversity of MARC

21 fields included in the sample records, giving preference to records including

MARC 21 fields that had not yet been examined. The second approach was to

include records referring to the same Work. The main purpose of this was to test

whether the BIBFRAME 2.0 converter correctly establishes links between these

records referring to the same Work. Furthermore, the BIBFRAME 2.0 represen-

tation of all sample records was checked against the conversion specifications

made available by the Library of Congress. Attention was also paid to the com-

pleteness of the BIBFRAME 2.0 representations compared to their MARC 21 XML

counterparts and to differences in granularity between both representations.

For this second approach a subset of records was selected based on a work

by Maurice Maeterlinck (1962-1949), the Belgian author who was awarded the

Nobel Prize for literature in 1911. The work is a play called ’Pelléas et Mélisande’

which he finished in 1892.17 The play has been published in book form and has

been performed giving rise to artefacts such as photographs and theatre pro-

grammes. A number of musicians used the play as a basis for their music. Most

notably Claude Debussy who created an opera ’Pelléas et Mélisande’ (1902), but

Arnold Schoenberg and Jean Sibelius also created musical pieces that carried

the same name in 1902-03 and 1905 respectively. Since both the author and

the work are quite renowned, it was deemed to be a good case study around

which to centre the discussion.

6.3.1 General remarks

The first lines of the converted file contain the prefixes that were used. As men-

tioned, these prefixes are a form of abbreviation for the URIs that are included

in the rest of the record. The MARC 21 to BIBFRAME 2.0 program draws from

five RDF vocabularies: rdf, rdfs (RDF Schema), bf, bflc and madsrdf. Bf is the

BIBFRAME 2.0 vocabulary and bflc refers to the BIBFRAME extension vocabu-

lary.18 MADS or Metadata Authority Description Schema is used for the repre-

sentation of authority records.1920 MADS is MARC 21 compatible and is an XML

format for authority data. A MADS description consists of one or more main

authority elements and one or more additional main elements.21 It is surprising

to note that the RDF vocabularies of RDA are not included as RDA records were

17Maurice Maeterlinck. Gedichten / Toneel en proza met een inleiding over auteur en werk door
Prof. Dr. Mathieu Rutten. Hasselt: Heideland, 1962, p. 15.

18Library of Congress. BIBFRAME 2.0 extension vocabulary.
http://id.loc.gov/ontologies/bflc.html. Accessed on 15 March 2017. 2017.

19Rogério Aparecido Sá Ramalho. “BIBFRAME: modelo de dados interligados para bibliotecas”.
In: Londrina 21.2 (2016), pp. 292–306, p. 295.

20McCallum, “BIBFRAME and linked data for libraries”, p. 112.
21Library of Congress. MADS Metadata Authority Description Standard.

http://www.loc.gov/standards/mads/mads-doc.html. Accessed on 31 March 2017.
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included in the data transformation.

<?xml version="1.0" encoding="UTF-8"?>

<rdf:RDF

xmlns:rdf="http://www.w3.org/1999/02/22-rdf-syntax-ns#"

xmlns:rdfs="http://www.w3.org/2000/01/rdf-schema#"

xmlns:bf="http://id.loc.gov/ontologies/bibframe/"

xmlns:bflc="http://id.loc.gov/ontologies/bflc/"

xmlns:madsrdf="http://www.loc.gov/mads/rdf/v1#">

The BIBFRAME 2.0 representation clearly follows the conceptual model. First

the Work is described and then the Instance. The Item is embedded in the

Instance section and is described at its very end. As mentioned above, the

BIBFRAME vocabulary consists of Classes and Properties. Property names start

with a lowercase letter, whereas the class names start with a capital letter.22

One of the first things that was checked was whether the BIBFRAME con-

verter would automatically create links between records, meaning that these

two records would refer to the same Work. This was not the case. Each con-

verted record was attributed a URI that contains a unique reference, namely

the control number included in the MARC 21 001 field, which in BIBFRAME 2.0

reads <bf:Work rdf:about = "http://example.org /1_152416#Work"> for example.

Since each record was given a unique value on the Work level, it was not possi-

ble to assess the accuracy with which the MARC 21 to BIBFRAME 2.0 converter

creates links between the different records. URIs were also created for other

elements in the bibliographic descriptions such as series ("http://example.org

/1_152416#Work830-16"), instances ("http://example.org /1_152416#Instance"),

agents ("http://example.org /1_152416#Agent700-15"), and items ("http://exam

ple.org/1_152416#Item852-17"). It is clear that the URIs for series, agents and

items contain references to the MARC 21 fields in which the information about

these elements is contained (fields 830, 700 and 852). The numbers included

after the references to the field are ascending (15, 16 and 17), a counting mech-

anism to ensure the uniqueness of the URI. Existing URIs were also included for

elements such as dates (of creation or publication), the type of the work, its lan-

guage, the type of the contribution, the type of agent, the role of the contributor,

the issuance of the instance, the type of provision activity, the genre form and

the place of publication.

More information about the management of URIs in BIBFRAME 2.0 became

available late April 2017, during a presentation of Mr Schneider of Index Data.23

He explained that the work they did for the Library of Congress consists of

22Idem, BIBFRAME 2.0 vocabulary.
23Schneider, op. cit.
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three steps. First there is a static conversion, which is what has been done

in this study: transforming existing MARC 21 files into BIBFRAME 2.0. The

second step is active conversion, which he describes as “to attempt to automat-

ically resolve selected entities against authoritative endpoints like the Library of

Congress name authority file or the VIAF using match keys from the data in the

MARC records to look up identifiers for the entities”.24 At the end of this active

conversion these identifiers are included in the BIBFRAME 2.0 representation,

meaning that it contains a URI that points to something outside of the record

itself. This active conversion was not included in the conversion program as In-

dex Data only just delivered a proof of concept of this functionality to the Library

of Congress. The third step in the process consists of data curation by which he

means “identifying and collapsing duplicate work nodes [...] and finding other

duplicates among the entities [...] and to identify links between datasets that

might be more difficult to convert automatically.” This functionality was also

not included in the conversion program. This means that only the first step in

the conversion process could be tested: the static conversion.

A difference between the records of both institutions is that the KBR records

does not include the 100 field. This omission does not seem to have any negative

implications on the conversion. However, it is possible that once the BIBFRAME

2.0 records have been imported into the LSP or ILS the search results in the dis-

covery environment might be better for records where a primary contributor has

been included. At this point in the development of BIBFRAME 2.0, this cannot

yet be tested.

On a more general note, it needs to be remarked that bibliographic descrip-

tions in BIBFRAME 2.0 are much longer than MARC 21 XML descriptions. On

average a MARC 21 XML record takes about 1 page, whereas its corresponding

BIBFRAME 2.0 representation takes about 3 pages. The question of whether

BIBFRAME would have a negative impact on the server space requirements

seems very pertinent in this light. It also has an influence on readability. MARC

21 records do not make much sense for people who are not trained in cata-

loguing in MARC 21, but they do have the advantage that the information is

presented in a concise way. BIBFRAME 2.0 on the other hand fully spells the

meaning of each fragment of information, therefore improving the comprehen-

sibility of the record for non-MARC specialists. However, the sheer length of

the BIBFRAME 2.0 representation of the record makes it much more difficult to

process in its entirety as a human than a MARC 21 record.

24Ibid.
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6.3.2 Monographs (paper)

Different types of records have been included in this section. Two records stem

from the KBR, both using ISBD punctuation. One of them describes a mono-

graph containing one work, the other describes a monograph containing multiple

works. Three records stem from the ULB catalogue: one catalogued according to

AACR2, one catalogued in RDA and one hybrid record (meaning a mix between

AACR2 and RDA). The MARC 21 XML and BIBFRAME 2.0 representations of the

records discussed in this section can be found in Appendix D.

Monographs (paper): comparison of AACR2 record (ULB) and ISBD record
(KBR)

First the structure of the ULB record in AACR2 and the KBR record describing

one Work will be discussed. These two records describe the same resource: ’Pel-

léas et Mélisande. Théâtre’ as published in Loverval at Éditions Labor in 2005.

These records will both serve as a basis for a discussion about the differences

in cataloguing practices between both institutions and as a general introduction

to the structure of records in BIBFRAME 2.0. In the sections that follow, only

parts of the structure will be discussed that deviate from this structure in order

to avoid unnecessary repetition.

The differences between both records are minor. The KBR record includes a

number of fields that the ULB record does not include: field 003 (Control Num-

ber Identifier), field 017 $a (Copyright or Legal Deposit Number), field 035 $a

(System Control Number), field 270 $4 (Address: Relator code), field 490 (Series

statement), field 830 (Series Added Entry-Uniform Title) and field 856 $u (Elec-

tronic Location and Access: URI). The ULB record on the other hand includes

fields 041 $a (Language Code - Language code of text), 596 (a locally defined

field) and 100 $a and $d (Main Entry - Personal Name: Personal name and

Dates associated with a name). The KBR records in general do not contain the

100 field, all contributors are recorded in the 700 field (Added Entry - Personal

Name). This means that no primary contributor is identified at the KBR in the

KBR MARC XML records. There is another example of information being stored

in different fields: the series the book belongs to are recorded in the 490 and

the 830 fields at the KBR (Series Statement), whereas at the ULB this informa-

tion is stored in the 440 field (Series Statement - Added Entry-Title), which was

declared obsolete in 2008 but which is still included in some of the records at

the ULB. Other than that, the only remaining difference is that the KBR record

contains more details, such as the cost of the book (7 EUR), the length of the

spine (19 cm) and the title of Maurice Maeterlinck (graaf or count). The 700 field

that should have contained the name of Henri Ronse is not included in the ULB

record, which is due to a human error as their cataloguing practices stipulate
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that all names included in the 245 $c field should be included in either the 100

field for the primary contributor or in the 700 field for the other contributors.

A list representation of the structure of both files has been included below in

order to allow for a better analysis of the result of the conversion. A reference to

the origin of the information in MARC 21 and the definition of the specific fields

has been included to the right of each element. Sometimes also a procedure

has been included, since the conversion specifications also include Word docu-

ments specifying a number of procedures, which is the case for the conversion

of fields containing authorities for example. It needs to be noted that the list

representations aim to give a global overview of the structure of the BIBFRAME

representations. The capitalisation used in the lists does therefore not corre-

spond with the use of capitalisation in BIBFRAME 2.0 (property names starting

with a lowercase letter and class names starting with a capital letter). Under-

neath the structure of the record stemming from the catalogue of the university

libraries of the ULB has been included.

1. Definition of Work (creation of URI based on 001 field)

(a) Administrative metadata

i. Status (leader, position 05 - Record status)

ii. Encoding level (leader, position 17 - Encoding level)

iii. Description conventions (leader, position 18 - Descriptive cata-

loging form)

iv. Creation date (008, positions 00-05 - Fixed Length Data Elements:

Date entered on file)

v. Identified by (001 - Control number)

(b) Type (leader, position 06 - Type of record))

(c) Language (008, position 35-37 - Fixed Length Data Elements: Lan-

guage)

(d) Language (041 - Language code)

i. Source

(e) Contribution

i. Type (= primary contributor)

ii. Agent (procedure 0.3.1)

A. Type

B. Name 00 match key (100, procedure 1.1 - Main Entry - Personal

name)

C. Primary contributor name 00 match key (100, procedure 0.3.1)

D. Name 00 marc key (100, procedure 1.2)

E. Label (100, procedure 1.3)

iii. Role (procedure 1.4)

(f) Label (245 - Title statement)
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(g) Title

i. Label (245 $a, $b)

ii. Title sort key (245 $a, $b)

iii. Main title (245 $a)

iv. Subtitle (245 $b)

(h) Has series

i. Label (440 - Series statement / Added entry-title (rendered obso-

lete))

ii. Title

A. Title 40 match key (440, procedure 2.1)

B. Title 40 marc key (440, procedure 2.2)

C. Label (440, procedure 2.3)

D. Title sort key (440, procedure 2.4)

E. Main title (440 $a)

F. Part name (440 $p)

(i) Contribution

i. Agent

A. Type

B. Name 00 match key (700, procedure 1.1 - Added entry - Per-

sonal name)

C. Name 00 marc key (700, procedure 1.2)

D. Label (700, procedure 1.3)

ii. Role (procedure 1.4)

(j) Has Instance (creates link between Work and Instance)

2. Definition of Instance

(a) Issuance (leader, position 07 - Bibliographic level)

(b) Provision activity

i. Type (008, position 06 - Fixed-length data elements - general in-

formation: Type of date/Publication status)

ii. Date (008, positions 07-10 - Fixed-length data elements - general

information: Date 1)

iii. Place (008, positions 15-17 - Fixed-length data elements - general

information: Place of publication, production or execution)

(c) Identified by

i. ISBN (020 - International Standard Book Number)

(d) Label (245)

(e) Title (245)

i. Label (245)

ii. Title sort key

iii. Main title (245 $a)

iv. Subtitle (245 $b)

(f) Responsibility statement (245 $c)
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(g) Provision activity (260 - Publication, distribution, etc. (Imprint))

i. Type (260)

ii. Place (260 $a)

iii. Agent (260 $b)

iv. Date (260 $c)

(h) Provision activity statement (260)

(i) Extent (300 $a - Physical description)

(j) Instance of (creates link between Instance and Work)

(k) Has Item

i. Item

A. Held by (852 $a - Location)

B. Sublocation (852 $b)

C. Item of (creates link between Item and Instance)

The structure of the record stemming from the KBR describing a monograph

has been included below:

1. Definition of Work (creation of URI based on 001 field)

(a) Administrative metadata

i. Status (leader, position 05)

ii. Encoding level (leader, position 17)

iii. Description conventions (leader, position 18)

iv. Identified by (001)

v. Source (003 - Control number identifier)

vi. Creation date (008, positions 00-05)

(b) Type (leader, position 06)

(c) Label (245)

(d) Title

i. Label (245 $a, $b)

ii. Title sort key (245 $a, $b)

iii. Main title (245 $a)

iv. Subtitle (245 $b)

(e) Contribution (repeated for each of the three 700 fields)

i. Agent

A. Type

B. Name 00 match key (700, procedure 1.1)

C. Name 00 marc key (700, procedure 1.2)

D. Label (700, procedure 1.3)

ii. Role (procedure 1.4)

(f) has Series

i. Work (creates link with Work)

A. Label (830 $a)
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B. Title 30 match key (830 $a)

C. Title 30 marc key (830 $a)

D. Label (830 $a)

E. Title sort key (830 $a)

F. Main title (830 $a)

(g) Series Enumeration (830 $v)

(h) Has Instance (creates link between Work and Instance)

2. Definition of Instance

(a) Issuance (leader, position 07)

(b) Provision activity

i. Type (008, position 06)

ii. Date (008, positions 07-10)

iii. Place (008, positions 15-17)

(c) Identified by

i. Copyright number (017 - Copyright or Legal Deposit Number)

(d) Identified by

i. ISBN (020)

A. Value (020 $a)

B. Acquisitions terms (020 $c)

(e) Identified by

i. Local value (035 - System Control Number)

A. Source (035)

(f) Label

(g) Title (245)

i. Label (245)

ii. Title sort key

iii. Main title (245 $a)

iv. Subtitle (245 $b)

(h) Responsibility statement (245 $c)

(i) Provision activity (260)

i. Type (260)

ii. Place (260 $a)

iii. Agent (260 $b)

iv. Date (260 $c)

(j) Provision activity statement (260)

(k) Extent (300 $a)

(l) Dimensions (300 $c)

(m) Series statement (490 $a - Series Statement)

(n) Series enumeration (490 $v)

(o) Supplementary content (856 $u - Electronic Location and Access)

(p) Instance of (creates link between Instance and Work)

(q) Has Item
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i. Item

A. Held by (852 $a)

B. Sublocation (852 $b)

C. Item of (creates link between Item and Instance)

Almost all pertinent information was present in the conversion. The only

piece of indispensable information that was not transformed was the field 852

subfield c that contains the shelving location of the item in question and the field

270 that contains the address. In the conversion specifications of the Library of

Congress the code ’nac’ is included for the 852 field and subfield combination.

It stands for ’no attempt to convert’ as the Library of Congress has deemed it an

element of “little or no use [...] in the Library of Congress records”.25 Field 270

is indicted as ’ignore’ in the conversion specifications. As these fields might hold

valuable information for the university libraries of the ULB or the KBR, both

institutions should add additional rules for the transformation of these field and

subfield combinations. Locally defined fields have also not been transformed

such as the 596 (only for the ULB) and the 919, 920 fields (both for the ULB and

the KBR). The institutions would need to decide whether additional rules would

need to be included to transform these fields.

Another issue that came to light was the fact that the language is not in-

cluded in the files stemming from the KBR. In MARC 21 this information is

either included in the leader (positions 35-37), but in the leader of the KBR files,

the language is unvariably catalogued as undefined. Since the 041 field is also

lacking from the KBR files, there is no indication of the language. The catalogu-

ing guidelines of the KBR clearly indicate, however, that the language of each

work should be catalogued. The problem finds its origin in the extraction from

KBR MARC files into MARC XML. The export of the MARC XML files was based

on a specific Mumps code for exports that did not include the information that

is normally contained in the leader or field 008, meaning that these fields have

been hard coded in the export. The information itself, however, remains avail-

able in their VUBIS system.26 Another issue that might be related to this way

of creating the MARC XML export is the fact that the leader specifies that the

descriptive cataloguing form (catalogued in position 18 of the leader) is AACR2,

even though the KBR does not make use of these cataloguing rules. Attention

should be paid to these issues when contemplating an institution-wide meta-

data migration. Another hiccup related to this is that positions 15-18 of the 008

field contain ’|||’ as values. This is literally transferred to the ’Provision activ-

ity - Place’ part on the Instance level, which does not add any useful information.

25Library of Congress, MARC 21 to BIBFRAME 2.0 conversion specifications.
26Hannes Lowagie. RE: Vraag codering in MARC. Personal communication via e-mail on 21

March 2017.
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The fact that the series statement in the record stemming from the ULB is

catalogued in field 440, a field that has been deemed obsolete in MARC 21 is

problematic. The specifications state that this field needs to be treated as the

800 field. As can be seen in the list structure, the ’Has series’ statement is

included on the Work level, whereas the 490 field in the KBR record was trans-

lated on the Instance level. This distinction seems illogical, but the property

’hasSeries’ can be used with Work or Instance as noted in the BIBFRAME vocab-

ulary.

The bibliographic descriptions that are analysed below are sometimes very

similar to the structure of the records describing the monographs. Only the

differences will therefore be highlighted in the sections that follow in order to

avoid unnecessary repetition.

Monographs (paper): ULB record RDA

When comparing the AACR2 and RDA records from the university libraries, it

can be seen that the RDA record contains a number of fields that are not in-

cluded in the AACR2 record. A number of these fields are not specifically linked

to the use of RDA: field 003 (Control number identifier), field 005 (Date and time

of the latest transaction), field 035 (System control number), field 040 (Catalogu-

ing Source), 043 (Geographic area code), 050 (Library of Congress call number),

099 (locally defined field used for cataloguing the code referring to the donation

the resource was included in), 240 (Uniform title), 490 (Series statement), 520

(Summary, etc.), 546 (Language note) and 650 (Subject added entry - topical

term). There is also a second 041 field included with indicator 1 = 1, which indi-

cates that the resource in question is a translation. A number of different fields

that have been included in the RDA record are directly related to the use of the

RDA content standard: field 264 (Production, publication, distribution, manu-

facture, and copyright notice - which essentially includes the same information

as the 260 field in the AACR2 record), 336 (Content type), 337 (Media type) and

338 (Carrier type).

Parts of the structure of the BIBFRAME 2.0 representation of this RDA record

have been included in the list representation below since there were a significant

number of differences between the RDA and AACR2 record. The parts that have

been omitted due to being identical to the ULB AACR2 record described above

are indicated by ’...’.

1. Definition of Work (creation of URI based on 001 field)

(a) Administrative metadata

i. Status (leader, position 05)

ii. Encoding level (leader, position 17)
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iii. Description conventions (leader, position 18)

iv. Source (003)

v. Change date (005)

vi. Creation date (008, positions 00-05)

vii. Identified by (001)

viii. Source (040 $a)

ix. Description language (040 $b)

x. Description modifier (040 $d)

(b) Type (leader, position 06)

(c) Language (008, position 35-37)

(d) Genre form (008, position 33 - Literary form)

(e) Language (041 indicator 1 = 0)

(f) Note (’Includes translation’ 041 indicator 1=1)

(g) Language (041 indicator 1 = 1 $a)

(h) Language (’original’ 041 indicator 1 = 1 $h)

(i) Geographical coverage (043)

(j) Classification (050)

(k) Contribution (100)

...

(l) Label (240 $a, $l)

(m) Title

i. Title 40 match key (240 $a, $l)

ii. Title 40 marc key (240 $a, $l)

iii. Label (240 $a, $l)

iv. Title sort key (240 $a, $l)

v. Main title (240 $a)

(n) Language (240 $l)

(o) Content (336 $b)

i. Label (336 $a)

ii. Source (336 $ 2)

(p) Summary (520)

(q) Language

i. Note (546)

(r) Subject

i. Type

ii. Label (650 $a, $x)

iii. Authoritative label (650 $a, $x)

iv. Is member of MADS scheme (650 indicator 2)

v. Source (650 indicator 2)

(s) Contribution (700)

...

(t) Has Instance (creates link between Work and Instance)
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2. Definition of Instance

(a) Issuance (leader, position 07)

(b) Provision activity (008)

...

(c) Identified by (020)

(d) Identified by (035)

(e) Label (245)

(f) Title (245)

...

(g) Responsibility statement (245 $c)

(h) Provision activity (264)

i. Type (264)

ii. Place (264 $a)

iii. Agent (264 $b)

iv. Date (264 $c)

(i) Provision activity statement (264)

(j) Extent (300 $a)

(k) Dimensions(300 $c)

(l) Media (337 $b)

i. Label (337 $a)

ii. Source (337 $ 2)

(m) Carrier (338 $b)

i. Label (338 $a)

ii. Source (338 $ 2)

(n) Series statement (490 $a)

(o) Series enumeration (490 $v)

(p) Instance of (creates link between Instance and Work)

(q) Has Item

i. Item

A. Shelfmark Lcc (050 $a, $b)

B. Item of (creates link between Item and Instance)

(r) Has Item

i. Item

A. Held by (852 $a)

B. Sublocation (852 $b)

C. Item of (creates link between Item and Instance)

In this transformation there do not seem to be any problems. There are no

additional omissions except the ones already discussed above in relation to the

852, 919 and 920 fields. When taking a look at the new fields, most of them are

included on the Work level (040, 041 indicator 1 = 1, 043, 050, 240, 336, 520,

546 and 650). The new fields included on the Instance level are: 264, 337, 338
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and 490. Field 050 is also included on the Item level. It is interesting to note

that the 245 field containing the title of the resource in French is not included

on the Work level but only the uniform title in Japanese (240). The fact that the

content type (336) is linked to the Work level, while the Media (337) and Carrier

(338) type are linked to the Instance level corresponds with the definitions of

Work and Instance. The 264 field essentially has the same structure as the 260

field in BIBFRAME 2.0.

Monographs (paper): ULB record hybrid

When taking a closer look at the hybrid record describing a monograph, it can

immediately be seen that it is in fact a hybrid record: typical RDA fields 336,

337 and 338 are included, but the 264 field is lacking. The information that

should be in the 264 field according to RDA principles is contained in the 260

field. Another RDA element is that the 300 field contains no abbreviations: ’289

pages’ instead of ’289 p.’ in AACR2. A number of fields appear in this record

that have not been discussed above: 015 (National Bibliography Number), 084

(Other classification number), 246 (Varying form of title), 500 (General note) and

504 (Bibliography, etc. note).

The 084 field is linked to the Work level as Classification. The 015, 246,

500 and 504 fields have all been linked to the Instance level. The 015 field is

translated by ’Identified by - nbn’, the 246 field by ’Title - type: variant title’ of

which the structure is very similar to the 245 field, the 500 field as ’Note - Label’

and the 504 field as ’Note - Label / Note type: bibliography’, all on the first

indentation level on the Instance level. In the BIBFRAME 2.0 representation,

there is no additional loss of information than what has been described above.

Monographs (paper): KBR record describing publication containing multiple
works by the same author

This description contains multiple titles in the 245 field $a and $b. The titles

that are not included in 245 $a are repeated in the 740 fields (Added Entry - Un-

controlled Related/Analytical Title). The 740 fields are translated as ’has Part’

on the Work level which has the following structure:

1. has Part

(a) Work (creates link with Work)

i. Label (740 $a)

ii. Title

A. Label(740 $a)

B. Title sort key (740 $a)

C. Main title (740 $a)
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6.3.3 E-books

In this section three different types of records describing e-books will be dis-

cussed. Two records stem from the ULB catalogue (one in AACR2 and one in

RDA) and two from the KBR catalogue (ISBD). The records discussed in this

section can be found in Appendix E.

E-books: ULB record AACR2

When comparing the AACR2 records for a paper monograph and for an e-book

there are not many differences. There are a few changes to the 008 field (po-

sition 23 = s and position 24 = b), which indicates that the record describes a

book that has an electronic carrier and contains a bibliography. There are also

a number of new fields: 006 (Fixed-length data elements - additional material

characteristics) and 007 (Physical description fixed field - general information)

that both indicate that the document catalogued is an electronic resource. The

024 field (Other standard identifier) containing the DOI (Digital Object Identifier)

and the 245 $h (Title statement - medium) indicating that the record describes

an electronic record are also new.

In the BIBFRAME 2.0 representation position 07 of the 006 field has been

translated as ’Genre form - document (computer)’, position 03 of the 007 field as

’Color content - multicolored’, position 24 of the 008 field as ’Genre form - bib-

liography’ and the 245 $h field as ’Genre form - label’. All of these are situated

on the first level of indentation on the Work level. Position 00 of the 007 field

has been translated as ’Media - label: computer’, position 01 of the same field as

’Carrier - label: online resource’, position 23 of the 008 field as ’Carrier - label:

electronic’, field 024 as ’Identified by - identifier - value / label : doi’ and 245 $h

by ’Genre form - label: ressource électronique’. All of these are situated on the

first level of indentation on the Instance level.

For one expression in BIBFRAME 2.0 the origin could not be discovered in the

conversion specifications. It concerns the <rdf:type rdf: resource="http.//id.loc.

gov/ontologies/bibframe/Electronic"/> line on the first indentation level at the

Instance level. The only thing that could be found in the conversion specifica-

tions that corresponds with this expression in BIBFRAME 2.0 is the position

06 of the leader. If this position contains an ’m’ it should be translated in this

way, but here the 06 position contains an ’a’, meaning that it is a text and is

translated on the Work level (Type - text). This is a good example of a slight

discrepancy between the conversion specifications and the conversion program

itself.
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E-books: ULB record RDA

The RDA record describing an e-book of the ULB is quite similar in structure to

the RDA record describing a paper monograph discussed above, but contains a

number of fields that have not yet been discussed: the 082 field (Dewey Decimal

Classification number), 347 (Digital file characteristic), 710 (Added Entry - Cor-

porate Name) and 773 (Host item entry). It also contains the typical RDA-related

fields: 264, 336, 337 and 338. However, one non-RDA compliant element is the

’p.’ in the 300 field that should read ’pages’ as no abbreviations are used in

RDA. The 007 field for this record also holds information that has not yet been

discussed above.

In BIBFRAME 2.0 the 082 field has been translated as follows on the first

indentation level of Work:

1. Definition of Work (creation of URI based on 001 field)

...

(a) Classification

i. Classification Ddc

A. Classification portion (082 $a)

B. Edition (082 $2)

C. Edition (082 indicator 1 = 0)

The 710 field is translated on the Work level in much the same way as the

700 field. The only difference is that the labels are different: ’name 10 match

key’ instead of ’name 00 match key’ for the 700 field for example. The 773 field

is also translated on the Work level and has been translated as follows on the

first indentation level:

1. Part of

(a) Work

i. Has Instance

A. Title (773 $t)

B. Instance of (creates link between Instance and Work)

The 347 field and the new aspects of the 007 field on the other hand have

been translated on the first indentation level on the Instance level: 347 as ’Digital

characteristics - encoding format - label / source’, position 05 of the 007 field

as ’Sound content - label: silent’, position 06-08 of the 007 field as ’Digital

characteristic - type: image bit depth / label’ and position 09 of the same field

as ’Digital characteristics - type: encoding format / label’.
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E-books KBR record ISBD

In contrast to the ULB record, fields 006 and 007 are not included in this record.

The only difference when comparing the KBR records describing a monograph on

paper and an e-book is the additional 856 field (Electronic location and access)

that contains the link to the document in question. With regards to this field,

an interesting distinction can be made between both records discussed in this

section. It has to do with the indicators: in record 1 the indicators for this field

have the following values: indicator 1 = 4 (http) and indicator 2 = # (indicates a

blank and that no information is provided), whereas in record 2 indicator 1 = 4

(http) and indicator 2 = 0 (Resource). The 856 field with indicators 1 = 4 and 2 =

# translates as follows on the Work level in BIBFRAME 2.0:

1. Has Instance

(a) Instance

i. Type

ii. Title

A. Label

B. Title sort key

C. Main title

iii. Has Item

A. Electronic locator (856 $u)

B. Item of (creates link between Item and Instance)

When looking at the BIBFRAME 2.0 representation of the 856 field with indi-

cator 1 = 4 and indicator 2 = 0, there is a noticeable difference. The information

of the 856 field is represented as follows on the Item level (not on the Work level):

1. Electronic Locator

(a) Resource

i. Locator (856 $a)

ii. Note

A. Label (856 $z)

2. Item of (creates link between Item and Instance)

Unfortunately the conversion specifications do not contain any information

on this specific conversion. The only information given is ’to be determined’,

which might explain why such different translations are possible.

6.3.4 Serial publications (paper)

The records discussed in this section can be found in Appendix F. In this section

three different types of records describing serial publications published on paper
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will be discussed. Two records stem from the ULB catalogue (one in AACR2 and

one in RDA) and one from the KBR catalogue (ISBD).

Serial publications (paper): ULB record AACR2

There are a number of new fields in this record that have not yet been discussed:

the 022 field (International Standard Serial Number or ISSN), 210 (Abbreviated

title), 222 (Key title, which is essentially a unique title for a continuing resource)

and 362 (Dates of publication and/or sequential designation). There are also a

number of changes in the 008 field and the leader that are specific to serials.

Position 33 of the 008 field (= b) has been translated as ’Notation - Script -

Code / Label’ on the Work level. Position 07 of the leader (= s) has been trans-

lated as ’Issuance = serial’ on the Instance level, positions 7-14 of the 008 field

as ’2012/..’ in the ’Provision Activity - Date’ part on the Instance level, which

indicates that the publication started in 2012 and is still running. This is also

indicated by the 06 position of the 008 field (= c) which has been translated

by ’Note - label: currently published’ on the Instance level. Position 18 of the

008 field (= f) has been translated by ’Frequency - label: semiannual’ on the

Instance level, position 21 of the same field (= p) by ’Genre form : periodical’ on

the Instance level. Field 022 has been translated in a way similar to the 020

field containing the ISBN: ’Identified by - ISSN / Value / Source - Label’ on the

Instance level. Fields 210 and 222 have also been attached to the Instance level.

In the BIBFRAME 2.0 representation the structure of these fields is as follows:

1. Title

(a) Type (= Variant title)

(b) Type (= Abbreviated title)

i. Source

A. Value

(c) Label (210 $a)

(d) Title sort key (210 $a)

(e) Main title (210 $a)

2. Title

(a) Type (= Variant title)

(b) Type (= Key title)

(c) Label (222 $a)

(d) Title sort key (222 $a)

(e) Main title (222 $a)

The 362 field is also translated on the Instance level as ’First Issue’. With

regards to omitted information: once again the locally defined fields, here fields

596, 599, 999, have not been transformed into BIBFRAME 2.0.
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Serial publications (paper): ULB record RDA

The regular RDA fields are found in this RDA record: 264, 336, 337 and 338.

There are no new elements in this record.

Serial publications (paper): KBR record ISBD

There are no new MARC 21 fields in this record. The only new element is that

position 06 of the 008 field contains a ’d’ meaning that the publication of the

serial has ceased.

6.3.5 E-serials

In this section two different types of records describing e-serials will be dis-

cussed: one in AACR2 and one in RDA both stemming from the ULB. The records

discussed in this section can be found in Appendix G.

E-serials: ULB record AACR2

As was the case for the records describing e-books, the fields 006 and 007 are

included in the records describing e-serials. There are also a number of new

fields in this record: the 042 field (Authentication code), 060 (National Library

of Medicine Call Number), 550 (Issuing body note) and 780 (Preceding entry).

Other than that, there are also a couple of new field and subfield combinations:

210 $8 (Abbreviated title - Field link and sequence number), 856 $b (Electronic

Location and Access - Access Number) and $n (Electronic Location and Access -

Name of location of host) and 852 $9 which is not an official MARC 21 field and

subfield combination. This last subfield has therefore not been translated into

BIBFRAME 2.0. There was also a change in the 008 field, position 34 describing

the Entry convention (= 0: successive entry).

When looking at the BIBFRAME 2.0 representation a number of MARC 21

elements (other than the ones described above) have not been translated into

BIBFRAME 2.0. The 210 $8 field has not been included in the conversion spec-

ifications, even though it is officially part of the MARC 21 format. Neither were

the 856 $b and $n subfields. As mentioned the 856 field conversion is still ’to

be determined’. The ULB would therefore need to add conversion rules for these

elements to the conversion tools.

Position 34 of the 008 field has been translated on the Work - Admin Meta-

data level as ’Note - Note type / Label’. Field 042 has been been translated as

’Description authentication - About’ on the same level (part of the Admin meta-

data level). The 060 field has also been translated on the Work level, but on the

first indentation level. In BIBFRAME 2.0 this field has been translated as follows:
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1. Classification

(a) Classification NLM

i. Classification portion (060 $a)

ii. Item portion (060 $b)

iii. Source

A. Label

Field 780 is also represented on the Work level in BIBFRAME 2.0. The second

indicator of this field has the value 0, meaning that the resource is the continu-

ation of another resource. The structure of this field is as follows:

1. Continues

(a) Work

i. Identified by

A. Value (780 $w)

B. Source (780 $w)

(b) Has Instance

i. Instance (creates link with Instance)

A. Title (780 $t)

B. Identified by (780 $x)

C. Instance of (creates link with Work)

The 550 field on the other hand is translated on the Instance level as ’Note -

Label / Note type: issuing body’. The 310 field is also translated on the Instance

level as ’Frequency - frequency’.

E-serials: ULB record RDA

The only new subfield in this record is the 022 $l (ISSN - ISSN-L, meaning an

ISSN that “links together various media versions of a continuing resource”27).

It is interesting to see that in the BIBFRAME 2.0 representation the ISSN-L ($l)

has been included on the first indentation level on the Work level (’Identified by

- IssnL - value’), whereas the ISSN ($a) is included on the Instance level. Given

that the ISSN-L transcends so to speak the different media versions, it seems

logical that this distinction in the BIBFRAME 2.0 representation has been made.

6.3.6 Serial publications (paper and electronic)

In this section two records will be discussed: one in AACR2 and one in RDA both

stemming from the ULB. The records discussed in this section can be found in

Appendix H.

27Library of Congress - Network Development and MARC Standards Office, op. cit.
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Serial publications (paper and electronic): ULB record AACR2

The fact that this serial publication exists both in an electronic and paper version

is recorded in the 852 $c field containing the value ’INTERNET’ for the electronic

version and the value ’PERIOD-AX – P.125745’ for the paper version. The link

to the e-serial is recorded in the 856 field $u as discussed above. The new fields

in this record are the 010 field (Library of Congress Control Number, which is

the unique number attributed to the record by the Library of Congress), the 555

field (Cumulative index / finding aids note), the 580 field (Linking Entry Com-

plexity Note), the 651 field (Subject Added Entry - Geographic names), the 785

field (Succeeding Entry) and the 948 field (locally defined field, here containing

information about who created the record).

With regards to omissions, the locally defined 948 field has not been trans-

lated into BIBFRAME 2.0. In the BIBFRAME 2.0 representation, the 580 field

has been translated on the Work level as ’Note - label’. The 651 field has also

been translated on the Work level. Interestingly the structure of the BIBFRAME

translation of this field is exactly the same as for the 650 field, meaning that

the indication that the subject is mainly defined by the inclusion of a geographic

name is not mentioned explicitly. The 785 field is also translated on the first

indentation level on the Work level. Its structure is as follows:

1. Continued in part by

(a) Work (creates link with Work)

i. Identified by

A. Value (785 $w)

B. Source (785 $w)

ii. Instance (creates link with Instance)

A. Title (785 $t)

B. Identified by (785 $x)

C. Instance of (creates link with work)

The 010 field has been translated on the Instance level as ’Identified by -

LCCN - Value’. The 555 field has been translated on the same level as ’Note -

Label / Note type: index’.

Serial publications (paper and electronic): ULB record RDA

In this record the fact that the serial exists in both a paper and electronic version

is catalogued in the 856 and 852 fields as was the case for the AACR2 record

described in the previous section, but it can also be deduced from the double

337 and 338 fields, the first one for the paper version (337 $a = unmediated

and 338 $a = volume) and the second one for the electronic version (337 $a =
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computer and 338 $a = online resource).

There are no new fields in this record, but there is a noticeable difference

in the 780 fields. This field has already been mentioned but this time indica-

tor 2 contains the value 4 meaning that the catalogued resource is the result

of a merger between two previously existing resources. This is represented in

BIBFRAME 2.0 as follows on the Work level:

1. Merger of

(a) Work (creates link with Work)

i. Instance (creates link with Instance)

A. Title (780 $t)

B. Instance of (creates link with work)

6.3.7 Musical scores

The records discussed in this section can be found in Appendix I.

Musical scores: comparison of AACR2 record (ULB) and ISBD record (KBR)

The records included in this section both describe the same musical score for

’Pelléas et Mélisande’, the opera created by Claude Debussy based on the work

of Maeterlinck. When taking a closer look at the KBR record there are no new

fields. The 300 $b field (Physical description - other physical details) mentions

that the resource described contains music notation and a 500 field (General

note) contains more information about the score itself. However, the fact that

there are not many new aspects in this record might be due to the fact that

certain information contained in field 008 and the leader was omitted from the

MARC XML export.

The MARC 21 record of the ULB contains information that has not yet ap-

peared in this study. For example, the 008 field contains information regarding

the form of composition (positions 18-19 = op, meaning opera), the 028 field

(Publisher or Distributor Number), the 090 field (Local call numbers), the 590

field (Local notes) and the 250 field (Edition Statement). None of these fields

were included in the KBR record, but the information in the 028 field in the ULB

record has been catalogued in the 500 note field of the KBR record. All fields,

except the locally defined fields have been translated into BIBFRAME 2.0.

Positions 18-19 of the 008 field were translated on the first indentation level

on the Work level as ’Genre form - Code / Label: operas’. Field 028 is translated

on the first indentation level on the Instance level. Its structure is as follows:
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1. Identified by

(a) Music plate (028 first indicator = 2)

i. Value (028 $a)

ii. Source

A. Label (028 $b)

The 250 field has also been translated on Instance level as ’Edition state-

ment’.

6.3.8 Cartographic material

In this section two records will be analysed: an AACR2 record stemming from

the ULB and an ISBD record stemming from the KBR. The records discussed in

this section can be found in Appendix J.

Cartographic material: ULB AACR2 record

This record includes number of elements that are distinctive for the description

of cartographic material. Position 06 in the leader (= e) indicates that the record

describes cartographic material. Position 25 of the 008 field (= e) indicates that

the type of cartographic material is an atlas. New fields related to the description

of maps are the following: 034 (Coded cartographic mathematical data) field and

255 (Cartographic mathematical data). Another field that has been discussed

above, but appears here again is 043 (Geographic area code).

Position 06 of the leader is translated on the Work level as ’Type’. Fields 034

and 255 are also both linked to the Work level and are respectively translated

as ’Scale - label / note: linear horizontal’ and ’Scale - Label’. However the 255

field also seems to have created an element on the Work level in BIBFRAME 2.0

that does not contain any information (’Cartographic attributes - Cartographic’).

The conversion specifications state that field 255 should be translated as ’Carto-

graphic attributes - Cartographic’, but that the 255 $a field should be translated

as ’Scale - Label’, both on the Work level. It seems that a rule should be added

that the ’Cartographic attributes - cartographic’ lines should not be created if

there is only one subfield $a. Position 25 of the 008 field on the other hand is

translated on the Instance level as ’Genre form - Label: atlas’.

Cartographic material: KBR record ISBD

The KBR record also includes the 255 field (Cartographic mathematical data).

The same problem occurs as described in the previous section as there is also

only one subfield $a. Another new field is the 593 field, a locally defined field

which explains why it has not been included in the BIBFRAME 2.0 representa-

tion.
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6.3.9 Images

Another type of record that the KBR harbours are records describing images.

The record discussed in this section can be found in Appendix K. It describes

a copper plate that was engraved by means of a burin. There are no new fields

related to this type of material. However, this record can serve as another illus-

tration of the distinction that can be made with regards to the 856 field that was

evoked above. The 856 field with indicators 1 = 4 and 2 = # translates on the

Work level in BIBFRAME 2.0.

6.3.10 Objects

In this section two records stemming from the KBR describing different kinds

of objects will be discussed. Both are related to the Work ’Pelléas et Mélisande’.

The records discussed in this section can be found in Appendix L.

Post cards

The collections of the KBR also contain a number of post cards, one of which

is a post card with a photograph of one of the lead actors of the play ’Pelléas et

Mélisande’: Georges Petit in the role of Pelléas as performed in January 1907 in

the Royal Theatre of ’La Monnaie’ in Brussels.

One surprising factor is that the 710 $g (Miscellaneous information, here:

Brussels) and $l (Language of a work, here: fre) subfields have not been con-

verted as separate data elements. Even though these subfields are official MARC

21 subfields, they are not represented in the MARC 21 to BIBFRAME 2.0 conver-

sion specifications. The subfields are, however, included in the ’name 10 marc

key’ as part of one long string: ’7102 $aThéâtre royal de la Monnaie$gBruxelles

$lfre’. Given that this information is not treated as separate data elements, it

seems advisable to include additional transformation rules for these elements in

the conversion program.

Manually annotated versions

Another object related to ’Pelléas and Mélisande’ is a musical score for song and

piano containing annotations in pencil (mentioned in the 500 field) and an ex

libris from the library of Mr Denijs Dille (593 field). As mentioned above, the

information in the 593 field is not represented in BIBFRAME 2.0 and the 500

field is translated as a note on the Instance level.

6.3.11 PhD dissertations (paper)

In this section two records describing PhD dissertations will be discussed. One

stems from the ULB and one from the KBR. The records discussed in this section
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can be found in Appendix M.

PhD dissertations (paper): ULB record AACR2

Positions 24-27 of the 008 field include information about the nature of con-

tents. Position 24 here contains the value ’m’ which corresponds with ’theses’.

The field and subfield combinations 100 $g and 700 $g are also new. They

contains the employee number attributed to all staff of the ULB, here the PhD

candidate and the PhD supervisor respectively. Even though these subfields are

official MARC 21 fields, they are not treated as separate data elements in the

conversion specifications (as was the case for the 710 field). This information

is in fact only represented in one long string contained in the ’contribution’ sec-

tions in BIBFRAME 2.0. For the 100 field the information is represented in the

’name 00 marc key’ section which reads ’1001 $aGrimaldi, Giuliana$g45280’.

As mentioned above, it is advisable to include additional transformation rules in

the transformation program for this information so that the level of granularity

is not diminished in the BIBFRAME 2.0 representation.

Position 24 of the 008 field is translated on the Work level as ’Genre form -

Label: thesis’. Another interesting aspect is that the 240 field which contains

the Uniform title here includes the value ’Thèse (ULB. Fac. de Médecine)’. In the

BIBFRAME 2.0 representation it creates the problem that only the information

of the 240 field is represented on the Work level, meaning that the actual title

of the PhD dissertation only appears on the Instance level, which is not an ideal

situation for search and retrieval or for cataloguing purposes. A solution to this

problem should definitely be found if a metadata migration to BIBFRAME 2.0

were to be considered.

PhD dissertations (paper): KBR record ISBD

The KBR record describing a dissertation contains one new field: 502 (Disserta-

tion note). It is translated on the Work level as ’Dissertation - label’. It is also

interesting to see that the name of the PhD supervisor is not mentioned. One

problem in the BIBFRAME 2.0 representation is the inclusion of the part ’Illus-

trative content - Illustration - Label’ on the Instance level. This is due to position

21 in the 008 field that indicates that the record in question has a ’phonodisc,

phonowire’ as an illustration. This is another good example of problems that

can be created if the transformation to MARC XML is not complete.

6.3.12 Master dissertations

The record discussed in this section can be found in Appendix N. The collec-

tions of the university libraries of the ULB also contain a large number of master
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dissertations. Master dissertations are catalogued in a format that can be con-

sidered as loosely based on MARC 21. However, when analysing the MARC

21/XML export it came to light that some of the information was not exported

correctly. Figure 6.6 that shows the representation of the record in question in

the catalogue. It can clearly be seen that the information is catalogued in locally

defined fields ending in XX9 (109, 249, 269, 309, 409 and 449).28 In the MARC

21 / XML export, however, it is obvious that these fields have been replaced by

fields 100, 245, 260, 300, 100 and 440 respectively. This is another example

of mistakes that can creep into an export into a different format. Given that

the MARC 21 XML record differed so much from its MARC 21 counterpart, no

BIBFRAME 2.0 representation was included in this study.

Figure 6.6: Screenshot of a master dissertation as catalogued at the ULB

6.3.13 Databases

In this section three different records will be discussed. Two stem from the ULB

(one in AACR2 and one in RDA) and one from the KBR. The record discussed in

this section can be found in Appendix O.

Databases: ULB record AACR2

The fields 006 (Fixed-length data elements - additional material characteris-

tics) and 007 (Physical description fixed field - general information) are included

again as the resource catalogued is an electronic resource (as was the case for

the e-book and e-serial records). A new field in this record is field 538 (System

Details Note) which contains technical information about an item such as mode

of access. This field is translated on the Instance level as ’System requirements

- Label: Mode of access: World Wide Web’.

Databases: ULB record RDA

The RDA record once again contains the typical RDA-related fields 264, 336,

337 and 338. There are no new fields to be discussed and there is no additional

28Alexandra Bradfer. Re: Question sur le catalogage des mémoires. Personal communication
via e-mail on 23 March 2017.
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loss of information in the BIBFRAME 2.0 representation than has already been

discussed above.

Databases: KBR record ISBD

There are no new fields included in this record and no new omissions. The 856

field with indicators 1 = 4 and 2 = # is included again and is represented on the

Work level in BIBFRAME 2.0.

6.3.14 Digital publications on material carriers

In this section a number of records will be discussed that represent digital pub-

lications on material carriers: CD, DVD, CD-rom, video cassette and USB-stick.

The records discussed in this section can be found in Appendix P.

CD

First the record of the ULB will be discussed after which the record of the KBR

will be discussed.

The ULB record does not contain new fields. The fact that this record con-

cerns a sound recording is registered in position 06 of the leader (= j) and in

position 07 of the 006 field (= h). Position 06 of the leader is translated on the

Work level as ’Type = audio’ and position 07 of the 006 field (that should accord-

ing to the conversion specifications be considered as position 26 of the 008 field)

as ’Genre form - label: sound’. A new element has also been included in the 008

field: position 30 (= f) which has been translated on the Work level as ’Genre

form - label: fiction’.

The record of the KBR contains no new field and subfield combinations. How-

ever, it is important to note that the information contained in the 245 $c field

is only represented in BIBFRAME 2.0 by the responsibility statement on the In-

stance level. This means that the additional title ’Trois nocturnes : triptyque

symphonique pour orchestre et choeurs : Nuages, fêtes, Sirènes’ is not treated

as a separate information element but is only included in one long text string

related to the statement of responsibility, which is not ideal. Field 593, as men-

tioned above, is not transformed into BIBFRAME 2.0 since it is a locally defined

field. It is used here to record the fact that the resource in question was a gift

from Ms Marie-Thérèse Vermeulen.

DVD

First the record of the ULB will be discussed after which the record of the KBR

will be discussed.
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The record describing a DVD stemming from the ULB record contains a new

field 591, a locally defined field, which here contains the name of the locally

defined format in which the resource has been catalogued: ’2VID’. As this field

is locally defined, it has not been included in the BIBFRAME 2.0 representa-

tion. The fact that the resource is a moving image is recorded in position 06 of

the leader (= g). This is translated on the Work level as ’Type: moving image’.

The record of the KBR describing a DVD does not contain new fields or new

omissions.

CD-rom

The record from the KBR describinig a CD-rom does not contain any new fields,

nor has any other information been omitted in the BIBFRAME 2.0 representation

than has been discussed above.

Video cassette

In this section a record stemming from the ULB describing a video cassette will

be discussed. There are a number of new fields included in this record: field 518

(Date/time and place of an event note) and field 630 (Subject added entry - uni-

form title). The inclusion of these two fields is related to the fact that it concerns

a video cassette tape of a lecture given on a specific day about Windows NT. The

field 538 containing the system details note that was mentioned in the section

discussing records describing databases is again included to specify it concerns

a VHS. The 440 field that was declared obsolete in MARC 21 also appears again.

Field 518 has been translated on the Work level as ’Capture - label: marc:

recorded August 29, 1965’. Field 630 has also been translated on the Work level

and has the following structure:

1. Subject

(a) Work (creates link with Work)

i. Type

ii. Authoritative label

iii. is member of MADS scheme

iv. Source

v. Label (630 $a)

vi. Title

A. Title 30 Match key (630 $a)

B. Title 30 Marc key (630 $a)

C. Label (630 $a)

D. Title sort key (630 $a)

E. Main title (630 $a)
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USB stick

The KBR also receives publications on USB-stick via the legal deposit. The

record described here is the year report of a company. There are no new fields

in this record. The fact that it describes a USB-stick can clearly be seen in the

300 field where $a contains the information ’1 USB-stick’ and $c the size of the

carrier: ’2 GB’.

6.3.15 Offprints

The records discussed in this section can be found in Appendix Q. In this sec-

tion three different ways of cataloguing offprints will be discussed. These are

essentially printed copies of articles that were originally published in a larger

publication. These can be subdivided into three different categories that are

locally defined formats for cataloguing at the ULB: Varia, Solvay and article.

The distinction between these three is made in the 591 field. For Varia the 591

field contains the value ’ULB-Varia’, for Solvay the value ’SOLVAY’ and for article

’GANSHOF’. As this is a locally defined field, it is not included in the BIBFRAME

2.0 representation.

Varia

No new fields appear in this record and no additional information has been

omitted in the BIBFRAME 2.0 representation than has been discussed above.

Solvay

This record includes an additional locally defined field: 509. It contains more

information about the origin of the article, in this case stating that the document

in question was read at the third annual meeting in Philadelphia of the American

Economic Association. As it is a locally defined field, this information is not

present in the BIBFRAME 2.0 representation.

Article

No new fields appear in this record and no additional information has been

omitted in the BIBFRAME 2.0 representation than has been discussed above.

6.3.16 Manuscripts

The record stemming from the KBR describing a manuscript can be found in

Appendix R. There are a number of new elements in this description. In the 245

field an additional number is included indicating the number attributed to the

manuscript. Subfield $a reads: "Wapenboek Gelre = [ms. 15652-56]". In fields

505 $t (Formatted Contents Note - Title) the separate folios are described. The
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locally defined fields 591 and 592 contain information about the manuscript

and its accessibility and about the history of the manuscript and its previous

owners respectively. As these are locally defined fields these are not present in

the BIBFRAME 2.0 representation.

As mentioned above field and subfield combinations 700 $g and $l are not

treated as separate pieces of information in the BIBFRAME 2.0 representation.

Field 505 is translated as ’Table of contents - label’ on the Instance level.

6.4 Critical discussion of the conversion process

The analysis of the converted records has permitted to gain insight in the MARC

21 to BIBFRAME 2.0 transformation process. It has also resulted in a number of

lessons learnt. First of all, the inclusion of the records related to the work ’Pel-

léas and Mélisande’ by Maurice Maeterlinck did not enable an assessment of the

functionality for creating automatic links between records related to one Work

as this functionality is not yet included in the conversion program. Another

lesson learnt is that a number of errors can be introduced in the bibliographic

descriptions during the creation of MARC XML exports. At the KBR this was the

case for the numerous 260 field and subfield combinations that are not allowed

in VUBIS. There is also the matter of the incorrect export of the leader and 008

field due to the fact that these were hard coded in the Mumps code, meaning

that important information such as the language of a work or the place of the

provision activity was lost during the creation of the KBR MARC XML export. At

the ULB problems were detected with the export of MARC 21 records describing

master dissertations, where the local fields 109, 249, 269, 309, 409 and 449

were replaced by 100, 245, 260, 300, 100 and 440. These problems are consid-

ered to be of strategic importance.

Another issue that is of strategic importance is the information included in

the MARC 21 records that is not translated into BIBFRAME 2.0. This is for ex-

ample the case with locally defined fields such as 090, 099, 590, 591, 593, 596,

599, 919, 920, 948, 999. As they are locally defined, they are not included in

the conversion specifications. Another example of ’lost’ information is the $c of

the 852 field containing the shelf location of the item, for which the Library of

Congress has made ’no attempt to convert’. Subfields 856 $n and $b are also

not translated into BIBFRAME 2.0. It would therefore be necessary to include

additional conversion rules in the transformation software in order to avoid loss

of information during the transformation from MARC 21 XML to BIBFRAME 2.0.

In the case of the 100, 700 and 710 fields, there are a number of subfields

that are not treated as separate pieces of information in the BIBFRAME 2.0

91



representation. This represents a loss of granularity in the BIBFRAME 2.0 rep-

resentation compared to the MARC 21 record, which is also of strategic impor-

tance. This was the case for subfields $g and $l. In the case of the 710 field

this information was presented as follows: the subfields are included in the

’name 10 marc key’ as part of one long string reading ’7102 $aThéâtre royal

de la Monnaie$gBruxelles$lfre’. As these subfields contain valuable elements of

information, it is advisable to include additional conversion rules for these ele-

ments in the conversion program.

Another attention point is formed by the fields that have been declared ob-

solete in MARC 21 such as the 440 field for series statements. These should

ideally be converted into the corresponding MARC 21 fields before the conver-

sion to BIBFRAME 2.0. Another issue that was deemed to be of strategic impor-

tance was the fact that for PhD dissertations the ULB includes values similar to

’Thèse (ULB Fac. de Médicine)’ in the 240 field that contains the uniform title.

In BIBFRAME 2.0 only the content of the 240 field is mentioned on the Work

level, meaning that the actual title of the dissertation, included in the 245 field,

is only present on the Instance level. The result of the conversion does therefore

not correspond with the BIBFRAME 2.0 conceptual model.

With regards to the conversion specifications, there are still a number of in-

consistencies that need ironing out. The presence of the 255 field for example

led to the seemingly useless inclusion of ’Cartographic attributes - Cartographic’

without any information from the bibliographic record being included in this

section. An additional rule that ’Cartographic attributes - Cartographic’ should

not be included in the BIBFRAME 2.0 representation when there is only a sub-

field $a present in the 255 field seems advisable. On one occasion the origin of

an element in BIBFRAME 2.0 could not be traced. It concerned the <rdf:type

rdf: resource="http.id.loc. govontologiesbibframeElectronic"> line in the AACR2

record describing an e-book, which is another indication that the conversion

specifications are not 100% complete.

Some parts of the conversion specifications also still need to be developed,

which was the case in the translation of the 856 field. The conversion specifica-

tions state that this conversion still needs to be determined, but since the fields

are translated into BIBFRAME 2.0 it seems that some transformation rules have

already been defined. The very different translation of the 856 fields with indica-

tors 1 = 4 and 2 = # (on the Work level) versus indicators 1 = 4 and 2 = 2 (on the

Item level) is an issue related to this field. Some field and subfield combinations

are also not included in the specifications, for example subfields 210 $8, 710 $g

and $l which are official MARC 21 subfields.
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When comparing the records of the two institutions it can be remarked that

there was a greater diversity of fields present in the records stemming from the

ULB. This is not surprising as the catalogue of the ULB contains a lot of records

that have been imported from other databases. At the KBR copy cataloguing

is not a current practice: all materials are catalogued in-house which makes

their records more uniform. The records of the KBR often include the field

017 containing the legal deposit number, which is logical as this institution is

responsible for the legal deposit in Belgium. The ULB records also make clearer

mention of the language of the resource in question by the inclusion of the 041

field. However, as explained, the language information contained in the KBR

records was lost during the creation of the KBR MARC XML export. In contrast

to the records stemming from the ULB the KBR records do not contain the 1XX

fields for primary contributors, this information is included in the fields 7XX. It

is not clear whether this would have a negative effect on the discoverability of

resources.
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Conclusion

Part one of this study provided an overview of recent developments in library

cataloguing. The MARC format and the AACR2 rules were discussed in chapter

1, the semantic web and linked data principles in chapter 2, FRBR and RDA in

chapter 3 and the BIBFRAME model in chapter 4.

The second part of this study consisted of formulating an answer to the re-

search question: ’What are the implications of the implementation of BIBFRAME

on an organisational and operational level?’ and comprises two chapters. It has

been shown in chapter 5 that the implications on an organisational level de-

pend on the level of engagement with BIBFRAME libraries want to obtain. The

BIBFLOW project has outlined 2 different phases. Upon completion of the first

phase, libraries would be able to ingest BIBFRAME data and reconvert it to

MARC or the other way around during data export. MARC records would also be

prepared for a migration to a linked data environment by providing URI lookup

and inclusion services. The second phase consists of a full scale migration to

BIBFRAME architecture. For libraries wishing to complete phase two, there

would be significant technical implications, meaning that investments would

have to be made in order to ensure that the necessary infrastructure is present

for a MARC to BIBFRAME conversion. Such a conversion would also have finan-

cial implications. Other than the investments in technical infrastructure, there

would also be a temporary loss of productivity as staff would need to get used

to a new way of working and would need to be retrained which would also entail

costs in itself. A change from MARC to BIBFRAME would also have a significant

impact on the staff members as dealing with change can have a significant emo-

tional impact. It is therefore advisable to guide staff members during the period

of change by making use of change management techniques such as ensuring

management involvement in the change process, creating buy-in by putting in

place a clear communication strategy that underlines the benefits of the change

in question and involving staff members in the decision-making processes as

much as possible by for example creating a BIBFRAME implementation task

force. Attention should also be paid to the impact of the change on library pa-

trons and guidance should also be provided for them.

On a technical level, a practical approach was taken to study the potential
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implications of a change from a MARC to a BIBFRAME environment in chapter

6. This part of the study was done in a sort of ’vacuum’. First of all only bib-

liographic records were taken into account; no authority records were studied.

Abstraction was also made of the data cleaning phase that usually precedes a

metadata conversion. The metadata were also not fed back into the library cat-

alogue and since no open source tools for native cataloguing in BIBFRAME 2.0

are available, native cataloguing was also excluded from this study. The impact

of the metadata conversion on the discoverability of the converted records was

also not analysed. However, even within these limitations valuable lessons can

be drawn from this study.

Two different MARC/XML exports of bibliographic records were used: one

from the university libraries of the Université Libre de Bruxelles (ULB) and one

from the Royal Library of Belgium (KBR). The metadata export of the KBR con-

sists of 2.836.957 records and was created for a metadata exchange with UNI-

CAT. It has the advantage that a number of KBR MARC fields are already trans-

formed into MARC 21 fields and that it covers a large range of types of resources

held in the library. The export stemming from the ULB contained 522 records.

This export consisted mostly of randomly selected records that served as illus-

trations for the different types of resources held by the libraries and for the

different ways of describing the resources (AACR2, RDA and hybrid and the use

of local formats for resources such as as master theses, offprints, DVDs, video

cassettes (VHS), CDs and CD-roms). A small number of records referring to

the same work (’Pelléas et Mélisande’ by Maurice Maeterlinck) were specifically

selected from both library catalogues to test whether the conversion program

would automatically create links between the different records related to this

work.

The conversion of the KBR records was more complex as the KBR uses an

in-house version of MARC. This meant that the first step in the conversion pro-

cess was to convert the KBR MARC XML records to MARC 21 XML. 151 field and

subfield combinations were analysed and appropriate conversion measures were

assigned to each. The majority of these combinations was maintained, some of

them were migrated to another field and/or subfield, a small number was deleted

and some field and subfield combinations had to be evaluated case by case. The

approximately 2.8 million records from the KBR were converted into MARC 21

by scripts programmed in Python. Then the MARC 21 XML records from both

libraries were converted into BIBFRAME 2.0 by making use of the MARC 21 to

BIBFRAME 2.0 conversion programs made available on Github by, a phase dur-

ing which a number of technical hurdles had to be overcome. First the lacking

’marc:’ needed to be added in front of the indication of the collection, the record,

the leader, the datafields, the control fields and the subfields in MARC 21 XML
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by means of a Python script. Then a special command needed to be added dur-

ing the conversion to allow accented letters to be correctly rendered after the

transformation.

The results of the transformation were then analysed. Two different ap-

proaches were used to make a subselection of sample records: the first was

to analyse sample records with the aim to cover as broad a variety of types of

resources and ways of cataloguing (ISBD, AACR, RDA, hybrid and local formats)

as possible. The second was to include records referring to ’Pelléas et Mélisande’

by Maurice Maeterlinck which was aimed at assessing the functionality that au-

tomatically creates links between different bibliographic descriptions referring

to the same Work.

The sample records were divided into different categories: monographs (pa-

per and electronic), serial publications (paper and electronic), musical scores,

cartographic material, images, objects, dissertations, databases, digital publica-

tions on material carriers, articles and manuscripts. The BIBFRAME 2.0 rep-

resentation of all these sample records was checked against the transformation

rules included in the Conversion Specifications made available by the Library of

Congress. Other attention points during the analysis phase were the complete-

ness of the BIBFRAME 2.0 representations compared to their MARC 21 XML

counterparts and potential differences in granularity between both representa-

tions of the same records.

A number of general observations can be made based on the totality of the

sample records. The BIBFRAME 2.0 representations draw from five RDF vocab-

ularies: RDF, RDF Schema, BIBFRAME 2.0, BIBFRAME extension vocabulary

and MADS. Another important observation was the fact that the conversion pro-

gram attributed a unique number to each converted record on the Work level

based on the 001 field in MARC 21. This meant that the conversion program did

not allow for the evaluation of the functionality that automatically creates links

between bibliographic descriptions referring to the same Work.

Several issues were discovered that were deemed to be of strategic impor-

tance. One of these is the fact that a number of errors have crept into the MARC

XML records during the creation of the exports. For the files stemming from the

KBR this is the case for the leader and 008 field. These were hard coded instead

of correctly transformed meaning that important information such as the lan-

guage of the resource was lost. For the ULB there was a problem with the MARC

XML export of records describing master dissertations: the locally defined fields

109, 249, 269, 309, 409 and 449 were replaced by 100, 245, 260, 300, 100

and 440 in the MARC 21 XML representation. Another issue is that informa-
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tion included in the MARC 21 files is sometimes lost during the conversion to

BIBFRAME 2.0. This is the case for all locally defined fields (090, 099, 590, 591,

593, 596, 599, 919, 920, 948 and 999). A loss of granularity was also discov-

ered. When it comes to the fields 100, 700 and 710 the information included in

subfields $l and $g was represented in BIBFRAME 2.0 as part of one long text

string and not as separate data elements. Additional conversion rules should be

added to the conversion program in order to avoid both this loss of information

and granularity.

Another issue that was deemed to be of strategic importance is the practice

at the ULB to catalogue values similar to ’Thèse (ULB Fac. de Médicine)’ in the

240 field (Uniform title) of records describing PhD dissertations. This leads to a

faulty representation in BIBFRAME 2.0 where the title of the Work is considered

to be ’Thèse (ULB Fac. de Médicine)’, instead of the actual title of the dissertation

that is included in the 245 field. This type of practices should be avoided. At-

tention should also be paid to fields that have been declared obsolete in MARC

21, which is for example the case for the 440 field (Series statement). Ideally

all obsolete fields should be migrated to the appropriate MARC 21 field before

conversion.

An additional issue is that the conversion specifications made available by

the Library of Congress contain a number of elements that need to be improved.

In the case of the 255 fields that only contain one subfield $a the conversion

resulted in the pointless inclusion of ’Cartographic attributes - Cartographic’ on

the Work level without the inclusion of information from the record itself, effec-

tively making it a useless element in BIBFRAME 2.0. Some field and subfield

combinations are also not included in the specifications, for example subfields

210 $8, 710 $g and $l which are official MARC 21 subfields. Another issue is

that some elements included in the conversion specifications as ’to be further de-

veloped’ are already included in the BIBFRAME 2.0 transformation, which was

for example the case of the 856 field. However, given that the impact of these

issues is minor, these issues were not deemed to be of strategic importance.

The analysis is a good basis to further consider the open questions sur-

rounding BIBFRAME. It is for example clear that BIBFRAME 2.0 is much more

verbose than MARC 21 XML, which means that additional server space will be

necessary to store these metadata. On the other hand, one of the advantages of

the BIBFRAME 2.0 representation is that it is easily interpretable by people who

are not trained cataloguers, but given the length of each record, it takes quite

some time to find the information you need, which is not the case for MARC

records. A question related to this issue of storage space is: how much data

should be stored in a local triplestore and how much should be drawn from ex-
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ternal sources?

Given that BIBFRAME is still being developed, the functionalities of a num-

ber of crucial elements cannot yet be assessed. The quality of the automatic

interlinking between records for example is not yet included in the transfor-

mation tools. As mentioned, a proof of concept has been delivered by Index

Data to the Library of Congress for what they call the ’active conversion’ which

consists of looking up entities in authoritative endpoints such as the Library

of Congress name authority file and including the identifiers of these entities

in the BIBFRAME 2.0 representation of the records effectively creating a URI

pointing to something outside of the record itself. The success of this automa-

tion is crucial given that the quality of the management of URIs for a large part

determines the quality of the BIBFRAME graphs. The management of authority

data is another attention point in a BIBFRAME environment: will a centralised

model with a small number of players (such as OCLC or the Library of Congress)

providing authority data in linked data formats be adopted or a decentralised

model where individual libraries can query each others’ authority end points?

The effectiveness of the data curation functionality that Index Data is develop-

ing for the Library of Congress consisting of identifying and collapsing duplicate

work nodes can also only be assessed in the future. It is, however, another cru-

cial element for the quality of the BIBFRAME graphs. Another open question is

related to native cataloguing in BIBRAME. The cooperation of integrated library

system and library services platform vendors is necessary to develop these func-

tionalities. Even though a number of vendors are already looking into linked

data functionalities, BIBFRAME will need to be successful before all vendors will

be convinced.

Time will also tell whether BIBFRAME (Library of Congress) and BIBFRAME

Lite (Zepheira) will converge into one model and vocabulary and whether the

differences between the data models of Schema.org and BIBFRAME will be able

to be bridged so that OCLC can accept and redistribute BIBFRAME metadata.

Quality assurance in a linked data environment such as BIBFRAME is also a

very relevant question in the context of linking out to other triple stores and

including other web vocabularies, which is currently not yet the case. The man-

agement of updated information in these related triple stores and all questions

related to the automatic integration of this updated information in your own

triple store are also still open questions.

Tests are also still to be conducted during the second pilot of BIBFRAME to

see whether the model can accommodate all types of resources and which is-

sues still need to resolved. The fact that the actual impact BIBFRAME has on

discoverability, one of its main selling points, cannot yet be measured is also
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a significant weakness. In the words of Mr Wiggins the aim of BIBFRAME in

that sense is: “Users basically come at information through the internet and the

internet captures information that libraries have because library catalogues are

structured or crafted in such a way that the browser picks up those data, that’s

going to be the way for the future, which I hope BIBFRAME will allow no matter

what the system is and that there will be adequate automated transformation

tools that will allow varying levels of libraries and cultural institutions to make

that switch.” Mr Wiggins’ comment also refers to another open question: will

BIBFRAME be adopted by the wider cultural heritage field?

It is therefore still unclear what the return on investment will be. In fifty

years, BIBFRAME could be considered as “a disruptive innovation that will com-

pletely transform the way library content is discovered, accessed, used and man-

aged” (much like the MARC format in its day) or as a noble attempt without

far-reaching consequences.29 In that context, Mr Greedham asks the following

pertinent question about the future of libraries in the age of the web: “Do we

throw up our hands, and say if we can’t do it as well as Google or Amazon, why

do it at all? [...] Do we hunker down and hope to be offered an early retire-

ment buyout?”30 An interesting remark in that respect was made by Mr Osma

Suominen on the BIBFRAME listserv: if no efforts are made to pry open the

library metadata silos, we will never know what value bibliographic metadata

have outside these silos.31 Given the considerable challenges and open ques-

tions surrounding the project, it is too early to tell whether BIBFRAME will be

able to prove the critics wrong and fill the library-shaped hole in the internet,

but whatever the future holds fifty years from now people will not be able to say

that no efforts were made to integrate library metadata into the web.

29Karen Rollitt. “MARC21 to Bibframe: outcomes, possibilities and New directions”. In: New
Zealand Library and Information management journal 55.1 (2014), pp. 16–19, p. 18.

30George Needham. “Bottling the "Collaboration thing"”. In: Collaborative librarianship 7.1
(2015), pp. 2–4, p. 3.

31Osma Suominen. Re: [BIBFRAME] Life after MARC: The Future of Discovery. E-mail sent via
Bibframe listserv on 31 March 2017.
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Appendices

Appendix A: questions interview with Mr Heuvelmann

The Deutsche Nationalbibliothek was one of the institutions that took part in

BIBFRAME as an Early Experimenter. The development of their linked data

service played a very important role in being able to participate as an Early Ex-

perimenter.32 In 2013 the library started a project consisting of a mapping of

their internal metadata format Pica+ (developed by OCLC Leiden) to BIBFRAME

1.0.3334 Feedback was given to the Library of Congress and other Early Exper-

imenters in the form of point papers. In January 2017, the library announced

that it is planning the second phase of the BIBFRAME project to catch up on the

2.0 vocabulary.3536 The case of the Deutsche Nationalbibliothek is quite special

in the sense that for this institution MARC 21 is just one of many exchange or

communication formats. Pica 3 is the cataloguing format and Pica + is the in-

ternal format used for storage and data manipulation.37 Or as Mr Heuvelmann

put it: “So cataloguers see the Pica3, machines see Pica+ and the world so to

speak sees the external exchange formats.”38 Other than MARC 21 the library

also offers metadata in MODS, BIBFRAME 1.0, linked data and Dublin Core.

The IT department develops export mappings from Pica+ to these external ex-

change formats and programmers develop the code for these mappings.39 The

library fully adopted RDA in October 2015, but the library is still looking into

how to deal with legacy data.40

Mr Heuvelmann is a senior information standards specialist, being responsi-

ble for the bibliographic data formats. He is also responsible for the international

level meaning that he is a member of the MARC advisory committee and of the

MARC steering group of four institutions consisting of the Library of Congress,

32Heuvelmann, op. cit.
33Idem, “Bibframe, un nouveau modèle de données pour les bibliothèques”, p. 11.
34Idem, Interview with Mr Reinhold Heuvelmann.
35Reinhold Heuvelmann. [BIBFRAME] German National Library BIBFRAME page updated. E-

mail sent via Bibframe listserv on January 24 2017.
36Idem, Interview with Mr Reinhold Heuvelmann.
37Ibid.
38Ibid.
39Ibid.
40Ibid.
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Library and Archives Canada, the British Library and the Deutsche Nationalbib-

liothek. He is also a member of two task groups of the programme for cooperative

cataloguing also known as PCC: the ISBD and MARC task group and the PCC

task group of URIs in MARC. He also chairs the German, Austrian and Swiss

expert group on data formats.

1. Could you describe your role here at the Deutsche Nationalbibliothek?

2. What format are you currently using: MARC 21?

3. Which cataloguing rules are you using?

4. What ILS are you using? Have you been using this system for a long time?

5. In one of your first e-mails you mentioned that the Deutsche Nationalbib-

liothek has been invested in the implementation of RDA. What is the status

of this project?

6. The Deutsche Nationalbibliothek has also developed a linked data service.

Could you tell me more about this?

7. Has this linked data service in any way influenced your participation in the

BIBFRAME project?

8. Some authors state that the potential benefits of linked data in libraries

have been overstated by consultants that would gain financially if linked

data were to be widely adopted in libraries. What is your opinion about on

this?

9. Could you give a short historic overview of how your library became in-

volved in the BIBFRAME project and which steps have been taken so far?

10. What did it exactly entail to be one of the Early Experimenters of the new

bibliographic framework?

11. What were the technical requirements for your participation as and Early

Experimenter?

12. Did you encounter any unexpected problems or issues with BIBFRAME as

an early experimenter?

13. Did/do you consult other libraries that are involved in the BIBFRAME

project?

14. What is your vision about the change management surrounding the project?

How will you accompany the library staff members during the period of

change?

15. How do you plan to retrain the staff members? Are cataloguing staff mem-

bers aware of the semantic web and the linked data principles?
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16. What are in your opinion the most important areas of BIBFRAME that need

to be further developed?

17. Do you see any problems regarding legacy and copyright issues in relation

to BIBFRAME?

18. If I understood correctly, both the Library of Congress and Zepheira cur-

rently maintain their own BIBFRAME vocabularies. The Library of Congress

has BIBFRAME and Zepheira Bibframe.Lite. Several authors have remarked

that this adds to the confusion around the model. What is your opinion

about this? Do you have any insight into how these two different vocabu-

laries came into being?

19. What would you say are the biggest advantages of BIBFRAME?

20. What would you say are the drawbacks of BIBFRAME or the potential dis-

advantages of the system?

21. What is your opinion about the BIBFRAME 2.0 model in comparison to the

BIBFRAME 1.0 model?

22. Some authors criticise BIBFRAME for disregarding the structure of FRBR.

What is your personal opinion about this?

23. How do you see the future of libraries and library catalogues?

24. How do you see the future of librarians?

25. What could be potential future needs that are already showing up on the

horizon (new trends, data types. . . ) that would need to be addressed by

e.g. BIBFRAME 3.0 ?

26. Do you have any advice for libraries that are contemplating to make the

switch?

27. Do you have any recommendations with regards to literature or people I

could contact for potential interviews?
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Appendix B: questions interview with Mr Wiggins

Mr Beacher Wiggins is the Director for Acquisitions and bibliographic access

at the Library of Congress. The Directorate is part of the Library Services de-

partment and about 450 staff members report to him. His directorate consists

of several divisions: the Acquisitions Fiscal and Support Office, the African,

Latin American and Western European Division, the Asian and Middle Eastern

Division, the Cooperative and Instructional Programs Division, the Germanic

and Slavic Division, the Overseas Operations Division, the Policy and Standards

Division, the U.S. / Anglo Division, the U.S. Arts, Sciences & Humanities Di-

vision, the U.S. Law & Literature Division and lastly the Network development

& MARC standards office that is responsible for the work that is being done on

BIBFRAME.41

1. Could you describe your role at the LoC?

2. How do the employees of the library stay informed about BIBFRAME and its

progress? Are there regular meetings or newsletters? Is the whole library

informed about the project or only a small part?

3. What does the timeline look like for the BIBFRAME project at the Library

of Congress in the short, mid and long term?

4. How are staff members trained?

5. How is the department or team working on BIBFRAME structured?

6. Is it the intention to maintain both the MARC format and BIBFRAME or are

there any concrete plans to make a complete switch to BIBFRAME?

7. Is there a concrete timeline for the publication of the conversion tools for

MARC to BIBFRAME 2.0?

8. Will the conversion tool to BIBFRAME 2.0 also be based on MARC XML and

will there be a certain limit as to how many files can be converted at once?

9. Most authors state that Integrated Library Systems compatible with BIBFRAME

still need to be developed. How did it work at the LoC?

10. What is according to you the most (technically) challenging part of BIBFRAME

implementation?

11. How was the initial mapping from MARC 21 to BIBFRAME established?

12. With regards to change management: how were/are the staff members

guided during the period of continuous change and experimentation with

Bibframe?

41Wiggins, op. cit.
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13. What would you say is the prevailing opinion of the staff members of the

Library of Congress with regards to BIBFRAME (optimism, enthusiasm,

criticism)?

14. What / which aspect(s) of original cataloguing in BIBFRAME is / are the

most challenging for cataloguers?

15. How are the converted records to BIBFRAME stored? Is space an issue? I

recently converted a MARC XML file into BIBFRAME 1.0 via the conversion

tool and a print-out of the RDF triples was about 7 pages long, so it seems

quite verbose.

16. As interlinking between different triple stores is an essential part of linked

data, I was wondering if the Library of Congress has the intention to create

links to other triple stores such as Geonames and if yes, will the creation

of these links be automated and which triple stores are considered?

17. In relation to the previous question: how will data quality be ensured in

the BIBFRAME model as disambiguating can sometimes prove challenging

in linked data environments?

18. What are in your opinion the most important areas of BIBFRAME that need

to be further developed?

19. If I understood correctly, both the Library of Congress and Zepheira cur-

rently maintain their own BIBFRAME vocabularies. Several authors have

remarked that this adds to the confusion around the model.

(a) Do you have any insight into how these two different vocabularies

came into being?

(b) Will both systems merge into one version of BIBFRAME in the future?

20. What is your opinion about the BIBFRAME 2.0 model in comparison to the

BIBFRAME 1.0 model?

21. What would you say are the biggest advantages of BIBFRAME?

22. What would you say are the drawbacks of BIBFRAME or its potential dis-

advantages?

23. Some authors criticise BIBFRAME for disregarding the structure of FRBR.

What is your opinion about this?

24. Is there anything you would like to add that we have not yet discussed?

25. How do you see the future of libraries and library catalogues?

26. Are there any other people you would recommend talking to?

117



Appendix C: KBR MARC (sub)fields that were maintained

Figure 6.7: List of the KBR MARC field and subfield combinations that were

maintained part 1
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Figure 6.8: List of the KBR MARC field and subfield combinations that were

maintained part 2
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Figure 6.9: List of the KBR MARC field and subfield combinations that were

maintained part 3

120



Appendix D: Monographs (paper)

Monographs (paper): AACR2 record (ULB)

Figure 6.10: MARC 21 record - monograph (paper): AACR2 record (ULB)
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Figure 6.11: BIBFRAME 2.0 representation - monograph (paper): AACR2 record

(ULB) part 1
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Figure 6.12: BIBFRAME 2.0 representation - monograph (paper): AACR2 record

(ULB) part 2
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Figure 6.13: BIBFRAME 2.0 representation - monograph (paper): AACR2 record

(ULB) part 3
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Monograph (paper): ISBD record (KBR)

Figure 6.14: MARC 21 - monograph (paper): ISBD record (KBR) part 1
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Figure 6.15: MARC 21 - monograph (paper): ISBD record (KBR) part 2
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Figure 6.16: BIBFRAME 2.0 representation - monograph (paper): ISBD record

(KBR) part 1
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Figure 6.17: BIBFRAME 2.0 representation - monograph (paper): ISBD record

(KBR) part 2
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Figure 6.18: BIBFRAME 2.0 representation - monograph (paper): ISBD record

(KBR) part 3
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Figure 6.19: BIBFRAME 2.0 representation - monograph (paper): ISBD record

(KBR) part 4
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Monographs (paper): RDA record (ULB)

Figure 6.20: MARC 21 record - monograph (paper): RDA record (ULB) part 1
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Figure 6.21: MARC 21 record - monograph (paper): RDA record (ULB) part 2
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Figure 6.22: MARC 21 record - monograph (paper): RDA record (ULB) part 3
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Figure 6.23: BIBFRAME 2.0 representation - monograph (paper): RDA record

(ULB) part 1
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Figure 6.24: BIBFRAME 2.0 representation - monograph (paper): RDA record

(ULB) part 2
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Figure 6.25: BIBFRAME 2.0 representation - monograph (paper): RDA record

(ULB) part 3
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Figure 6.26: BIBFRAME 2.0 representation - monograph (paper): RDA record

(ULB) part 4
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Figure 6.27: BIBFRAME 2.0 representation - monograph (paper): RDA record

(ULB) part 5
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Figure 6.28: BIBFRAME 2.0 representation - monograph (paper): RDA record

(ULB) part 6
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Monographs (paper): hybrid record (ULB)

Figure 6.29: MARC 21 record - monograph (paper): hybrid record (ULB) part 1
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Figure 6.30: MARC 21 record - monograph (paper): hybrid record (ULB) part 2
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Figure 6.31: BIBFRAME 2.0 representation - monograph (paper): hybrid record

(ULB) part 1
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Figure 6.32: BIBFRAME 2.0 representation - monograph (paper): hybrid record

(ULB) part 2

143



Figure 6.33: BIBFRAME 2.0 representation - monograph (paper): hybrid record

(ULB) part 3
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Figure 6.34: BIBFRAME 2.0 representation - monograph (paper): hybrid record

(ULB) part 4

145



Figure 6.35: BIBFRAME 2.0 representation - monograph (paper): hybrid record

(ULB) part 5
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Figure 6.36: BIBFRAME 2.0 representation - monograph (paper): hybrid record

(ULB) part 6
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Monographs (paper): monograph containing multiple works by the
same author: ISBD record (KBR)

0

Figure 6.37: MARC 21 record - monograph (paper): monograph containing mul-

tiple works by the same author: ISBD (KBR)148



Figure 6.38: BIBFRAME 2.0 representation - monograph (paper): monograph

containing multiple works by the same author: ISBD (KBR) part 1
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Figure 6.39: BIBFRAME 2.0 representation - monograph (paper): monograph

containing multiple works by the same author: ISBD (KBR) part 2
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Figure 6.40: BIBFRAME 2.0 representation - monograph (paper): monograph

containing multiple works by the same author: ISBD (KBR) part 3
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Figure 6.41: BIBFRAME 2.0 representation - monograph (paper): monograph

containing multiple works by the same author: ISBD (KBR) part 4
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Appendix E: E-books

E-books: AACR2 record (ULB)

Figure 6.42: MARC 21 record - e-book AACR2 record (ULB) part 1
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Figure 6.43: MARC 21 record - e-book AACR2 record (ULB) part 2
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Figure 6.44: BIBFRAME 2.0 representation - e-book AACR2 record (ULB) part 1
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Figure 6.45: BIBFRAME 2.0 representation - e-book AACR2 record (ULB) part 2
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Figure 6.46: BIBFRAME 2.0 representation - e-book AACR2 record (ULB) part 3
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Figure 6.47: BIBFRAME 2.0 representation - e-book AACR2 record (ULB) part 4
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Figure 6.48: BIBFRAME 2.0 representation - e-book AACR2 record (ULB) part 5
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E-books: RDA record (ULB)

Figure 6.49: MARC 21 record - e-book: RDA record (ULB) part 1
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Figure 6.50: MARC 21 record - e-book: RDA record (ULB) part 2
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Figure 6.51: MARC 21 record - e-book: RDA record (ULB) part 3
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Figure 6.52: BIBFRAME 2.0 representation - e-book: RDA record (ULB) part 1
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Figure 6.53: BIBFRAME 2.0 representation - e-book: RDA record (ULB) part 2
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Figure 6.54: BIBFRAME 2.0 representation - e-book: RDA record (ULB) part 3
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Figure 6.55: BIBFRAME 2.0 representation - e-book: RDA record (ULB) part 4
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Figure 6.56: BIBFRAME 2.0 representation - e-book: RDA record (ULB) part 5
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Figure 6.57: BIBFRAME 2.0 representation - e-book: RDA record (ULB) part 6
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Figure 6.58: BIBFRAME 2.0 representation - e-book: RDA record (ULB) part 7
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E-books: ISBD record 1 (KBR)

Figure 6.59: MARC 21 record - e-book ISBD record 1 (KBR)
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Figure 6.60: BIBFRAME 2.0 representation - e-book ISBD record 1 (KBR) part 1
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Figure 6.61: BIBFRAME 2.0 representation - e-book ISBD record 1 (KBR) part 2
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Figure 6.62: BIBFRAME 2.0 representation - e-book ISBD record 1 (KBR) part 3
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Figure 6.63: BIBFRAME 2.0 representation - e-book ISBD record 1 (KBR) part 4
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E-books: ISBD record 2 (KBR)

Figure 6.64: MARC 21 record - e-book ISBD record 2 (KBR)
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Figure 6.65: BIBFRAME 2.0 representation - e-book ISBD record 2 (KBR) part 1
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Figure 6.66: BIBFRAME 2.0 representation - e-book ISBD record 2 (KBR) part 2
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Figure 6.67: BIBFRAME 2.0 representation - e-book ISBD record 2 (KBR) part 3
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Figure 6.68: BIBFRAME 2.0 representation - e-book ISBD record 2 (KBR) part 4
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Appendix F: Serial publications (paper)

Serial publications (paper): AACR2 record (ULB)

Figure 6.69: MARC 21 record - serial (paper): AACR2 record (ULB) part 1
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Figure 6.70: MARC 21 record - serial (paper): AACR2 record (ULB) part 2

181



Figure 6.71: BIBFRAME 2.0 representation - serial (paper): AACR2 record (ULB)

part 1
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Figure 6.72: BIBFRAME 2.0 representation - serial (paper): AACR2 record (ULB)

part 2
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Figure 6.73: BIBFRAME 2.0 representation - serial (paper): AACR2 record (ULB)

part 3
184



Figure 6.74: BIBFRAME 2.0 representation - serial (paper): AACR2 record (ULB)

part 4
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Figure 6.75: BIBFRAME 2.0 representation - serial (paper): AACR2 record (ULB)

part 5
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Figure 6.76: BIBFRAME 2.0 representation - serial (paper): AACR2 record (ULB)

part 6
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Serial publications (paper): RDA record (ULB)

Figure 6.77: MARC 21 record - serial (paper): RDA record (ULB) part 1

188



Figure 6.78: MARC 21 record - serial (paper): RDA record (ULB) part 2

189



Figure 6.79: BIBFRAME 2.0 representation - serial (paper): RDA record (ULB)

part 1
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Figure 6.80: BIBFRAME 2.0 representation - serial (paper): RDA record (ULB)

part 2
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Figure 6.81: BIBFRAME 2.0 representation - serial (paper): RDA record (ULB)

part 3
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Figure 6.82: BIBFRAME 2.0 representation - serial (paper): RDA record (ULB)

part 4
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Figure 6.83: BIBFRAME 2.0 representation - serial (paper): RDA record (ULB)

part 5
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Serial publications (paper): ISBD record (KBR)

Figure 6.84: MARC 21 record - serial (paper): ISBD record (KBR) part 1

195



Figure 6.85: MARC 21 record - serial (paper): ISBD record (KBR) part 2

196



Figure 6.86: BIBFRAME 2.0 representation - serial (paper): ISBD record (KBR)

part 1
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Figure 6.87: BIBFRAME 2.0 representation - serial (paper): ISBD record (KBR)

part 2
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Figure 6.88: BIBFRAME 2.0 representation - serial (paper): ISBD record (KBR)

part 3
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Appendix G: E-serial publications

E-serial publications: AACR2 record (ULB)

Figure 6.89: MARC 21 record - e-serial: AACR2 record (ULB) part 1
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Figure 6.90: MARC 21 record - e-serial: AACR2 record (ULB) part 2
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Figure 6.91: MARC 21 record - e-serial: AACR2 record (ULB) part 3
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Figure 6.92: BIBFRAME 2.0 representation - e-serial: AACR2 record (ULB) part

1
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Figure 6.93: BIBFRAME 2.0 representation - e-serial: AACR2 record (ULB) part

2
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Figure 6.94: BIBFRAME 2.0 representation - e-serial: AACR2 record (ULB) part

3
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Figure 6.95: BIBFRAME 2.0 representation - e-serial: AACR2 record (ULB) part

4
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Figure 6.96: BIBFRAME 2.0 representation - e-serial: AACR2 record (ULB) part

5
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Figure 6.97: BIBFRAME 2.0 representation - e-serial: AACR2 record (ULB) part

6

208



Figure 6.98: BIBFRAME 2.0 representation - e-serial: AACR2 record (ULB) part

7

209



Figure 6.99: BIBFRAME 2.0 representation - e-serial: AACR2 record (ULB) part

8

210



Figure 6.100: BIBFRAME 2.0 representation - e-serial: AACR2 record (ULB) part

9
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E-serial publications: RDA record (ULB)

Figure 6.101: MARC 21 record - e-serial: RDA record (ULB) part 1
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Figure 6.102: MARC 21 record - e-serial: RDA record (ULB) part 2

213



Figure 6.103: BIBFRAME 2.0 representation - e-serial: RDA record (ULB) part 1
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Figure 6.104: BIBFRAME 2.0 representation - e-serial: RDA record (ULB) part 2
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Figure 6.105: BIBFRAME 2.0 representation - e-serial: RDA record (ULB) part 3
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Figure 6.106: BIBFRAME 2.0 representation - e-serial: RDA record (ULB) part 4

217



Figure 6.107: BIBFRAME 2.0 representation - e-serial: RDA record (ULB) part 5
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Figure 6.108: BIBFRAME 2.0 representation - e-serial: RDA record (ULB) part 6
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Appendix H: Serial publications (paper and electronic)

Serial publications (paper and electronic): AACR2 record (ULB)

Figure 6.109: MARC 21 record - serial (paper and electronic): AACR2 record

(ULB) part 1
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Figure 6.110: MARC 21 record - serial (paper and electronic): AACR2 record

(ULB) part 2
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Figure 6.111: MARC 21 record - serial (paper and electronic): AACR2 record

(ULB) part 3
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Figure 6.112: MARC 21 record - serial (paper and electronic): AACR2 record

(ULB) part 4
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Figure 6.113: BIBFRAME 2.0 representation - serial (paper and electronic):

AACR2 record (ULB) part 1
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Figure 6.114: BIBFRAME 2.0 representation - serial (paper and electronic):

AACR2 record (ULB) part 2
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Figure 6.115: BIBFRAME 2.0 representation - serial (paper and electronic):

AACR2 record (ULB) part 3
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Figure 6.116: BIBFRAME 2.0 representation - serial (paper and electronic):

AACR2 record (ULB) part 4
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Figure 6.117: BIBFRAME 2.0 representation - serial (paper and electronic):

AACR2 record (ULB) part 5
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Figure 6.118: BIBFRAME 2.0 representation - serial (paper and electronic):

AACR2 record (ULB) part 6
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Figure 6.119: BIBFRAME 2.0 representation - serial (paper and electronic):

AACR2 record (ULB) part 7
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Figure 6.120: BIBFRAME 2.0 representation - serial (paper and electronic):

AACR2 record (ULB) part 8
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Serial publications (paper and electronic): RDA record (ULB)

Figure 6.121: MARC 21 record - serial (paper and electronic): RDA record (ULB)

part 1
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Figure 6.122: MARC 21 record - serial (paper and electronic): RDA record (ULB)

part 2
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Figure 6.123: MARC 21 record - serial (paper and electronic): RDA record (ULB)

part 3
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Figure 6.124: MARC 21 record - serial (paper and electronic): RDA record (ULB)

part 4
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Figure 6.125: BIBFRAME 2.0 representation - serial (paper and electronic): RDA

record (ULB) part 1
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Figure 6.126: BIBFRAME 2.0 representation - serial (paper and electronic): RDA

record (ULB) part 2
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Figure 6.127: BIBFRAME 2.0 representation - serial (paper and electronic): RDA

record (ULB) part 3
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Figure 6.128: BIBFRAME 2.0 representation - serial (paper and electronic): RDA

record (ULB) part 4
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Figure 6.129: BIBFRAME 2.0 representation - serial (paper and electronic): RDA

record (ULB) part 5
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Figure 6.130: BIBFRAME 2.0 representation - serial (paper and electronic): RDA

record (ULB) part 6
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Figure 6.131: BIBFRAME 2.0 representation - serial (paper and electronic): RDA

record (ULB) part 7
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Figure 6.132: BIBFRAME 2.0 representation - serial (paper and electronic): RDA

record (ULB) part 8
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Appendix I: Musical scores

Musical score: AACR2 record (ULB)

Figure 6.133: MARC 21 record - musical score: AACR2 record (ULB) part 1
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Figure 6.134: MARC 21 record - musical score: AACR2 record (ULB) part 2
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Figure 6.135: BIBFRAME 2.0 representation - musical score: AACR2 record

(ULB) part 1
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Figure 6.136: BIBFRAME 2.0 representation - musical score: AACR2 record

(ULB) part 2
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Figure 6.137: BIBFRAME 2.0 representation - musical score: AACR2 record

(ULB) part 3
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Figure 6.138: BIBFRAME 2.0 representation - musical score: AACR2 record

(ULB) part 4
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Figure 6.139: BIBFRAME 2.0 representation - musical score: AACR2 record

(ULB) part 5
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Musical score: ISBD record (KBR)

Figure 6.140: MARC 21 record - musical score: ISBD record (KBR)

251



Figure 6.141: BIBFRAME 2.0 representation - musical score: ISBD record (KBR)

part 1
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Figure 6.142: BIBFRAME 2.0 representation - musical score: ISBD record (KBR)

part 2
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Figure 6.143: BIBFRAME 2.0 representation - musical score: ISBD record (KBR)

part 3
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Figure 6.144: BIBFRAME 2.0 representation - musical score: ISBD record (KBR)

part 4
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Appendix J: Cartographic material

Cartographic material: AACR2 record (ULB)

Figure 6.145: MARC 21 record - cartographic material: AACR2 record (ULB) part

1

256



Figure 6.146: MARC 21 record - cartographic material: AACR2 record (ULB) part

2

257



Figure 6.147: BIBFRAME 2.0 representation - cartographic material: AACR2

record (ULB) part 1
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Figure 6.148: BIBFRAME 2.0 representation - cartographic material: AACR2

record (ULB) part 2
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Figure 6.149: BIBFRAME 2.0 representation - cartographic material: AACR2

record (ULB) part 3
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Figure 6.150: BIBFRAME 2.0 representation - cartographic material: AACR2

record (ULB) part 4
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Figure 6.151: BIBFRAME 2.0 representation - cartographic material: AACR2

record (ULB) part 5
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Cartographic material: ISBD record (KBR)

Figure 6.152: MARC 21 record - cartographic material: ISBD record (KBR)
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Figure 6.153: BIBFRAME 2.0 representation - cartographic material: ISBD

record (KBR) part 1
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Figure 6.154: BIBFRAME 2.0 representation - cartographic material: ISBD

record (KBR) part 2
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Figure 6.155: BIBFRAME 2.0 representation - cartographic material: ISBD

record (KBR) part 3
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Figure 6.156: BIBFRAME 2.0 representation - cartographic material: ISBD

record (KBR) part 4
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Appendix K: Images: ISBD record (KBR)

Figure 6.157: MARC 21 record - image: ISBD record (KBR) part 1
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Figure 6.158: MARC 21 record - image: ISBD record (KBR) part 2
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Figure 6.159: BIBFRAME 2.0 representation - image: ISBD record (KBR) part 1
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Figure 6.160: BIBFRAME 2.0 representation - image: ISBD record (KBR) part 2

271



Figure 6.161: BIBFRAME 2.0 representation - image: ISBD record (KBR) part 3
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Figure 6.162: BIBFRAME 2.0 representation - image: ISBD record (KBR) part 4

273



Appendix L: Objects

Objects: post card: ISBD record (KBR)

Figure 6.163: MARC 21 record - post card: ISBD record (KBR)
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Figure 6.164: BIBFRAME 2.0 representation - post card: ISBD record (KBR) part

1
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Figure 6.165: BIBFRAME 2.0 representation - post card: ISBD record (KBR) part

2
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Figure 6.166: BIBFRAME 2.0 representation - post card: ISBD record (KBR) part

3
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Objects: manually annotated versions: ISBD record (KBR)

Figure 6.167: MARC 21 record - manually annotated version: ISBD record (KBR)
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Figure 6.168: BIBFRAME 2.0 representation - manually annotated version:

ISBD record (KBR) part 1
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Figure 6.169: BIBFRAME 2.0 representation - manually annotated version:

ISBD record (KBR) part 2
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Figure 6.170: BIBFRAME 2.0 representation - manually annotated version:

ISBD record (KBR) part 3
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Appendix M: PhD dissertations (paper)

PhD dissertations (paper): AACR2 record (ULB)

Figure 6.171: MARC 21 record - PhD dissertation (paper) AACR2 record (ULB)

part 1
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Figure 6.172: MARC 21 record - PhD dissertation (paper) AACR2 record (ULB)

part 2
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Figure 6.173: BIBFRAME 2.0 representation - PhD dissertation (paper) AACR2

record (ULB) part 1
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Figure 6.174: BIBFRAME 2.0 representation - PhD dissertation (paper) AACR2

record (ULB) part 2
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Figure 6.175: BIBFRAME 2.0 representation - PhD dissertation (paper) AACR2

record (ULB) part 3
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Figure 6.176: BIBFRAME 2.0 representation - PhD dissertation (paper) AACR2

record (ULB) part 4
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Figure 6.177: BIBFRAME 2.0 representation - PhD dissertation (paper) AACR2

record (ULB) part 5
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PhD dissertations (paper): ISBD record (KBR)

Figure 6.178: MARC 21 record - PhD dissertation (paper): ISBD record (KBR)
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Figure 6.179: BIBFRAME 2.0 representation - PhD dissertation (paper): ISBD

record (KBR) part 1
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Figure 6.180: BIBFRAME 2.0 representation - PhD dissertation (paper): ISBD

record (KBR) part 2
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Figure 6.181: BIBFRAME 2.0 representation - PhD dissertation (paper): ISBD

record (KBR) part 3

292



Appendix N: Master dissertation : AACR2 record (ULB)

Figure 6.182: MARC 21 record - master dissertation: AACR2 record (ULB)
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Appendix O: Databases

Databases: AACR2 record (ULB)

Figure 6.183: MARC 21 record - database: AACR2 record (ULB) part 1

294



Figure 6.184: MARC 21 record - database: AACR2 record (ULB) part 2
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Figure 6.185: BIBFRAME 2.0 representation - database: AACR2 record (ULB)

part 1
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Figure 6.186: BIBFRAME 2.0 representation - database: AACR2 record (ULB)

part 2
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Figure 6.187: BIBFRAME 2.0 representation - database: AACR2 record (ULB)

part 3
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Figure 6.188: BIBFRAME 2.0 representation - database: AACR2 record (ULB)

part 4
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Figure 6.189: BIBFRAME 2.0 representation - database: AACR2 record (ULB)

part 5
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Figure 6.190: BIBFRAME 2.0 representation - database: AACR2 record (ULB)

part 6
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Databases: RDA record (ULB)

Figure 6.191: MARC 21 record - database: RDA record (ULB) part 1
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Figure 6.192: MARC 21 record - database: RDA record (ULB) part 2
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Figure 6.193: MARC 21 record - database: RDA record (ULB) part 3
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Figure 6.194: BIBFRAME 2.0 representation - database: RDA record (ULB) part

1
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Figure 6.195: BIBFRAME 2.0 representation - database: RDA record (ULB) part

2
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Figure 6.196: BIBFRAME 2.0 representation - database: RDA record (ULB) part

3
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Figure 6.197: BIBFRAME 2.0 representation - database: RDA record (ULB) part

4
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Figure 6.198: BIBFRAME 2.0 representation - database: RDA record (ULB) part

5
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Figure 6.199: BIBFRAME 2.0 representation - database: RDA record (ULB) part

6
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Figure 6.200: BIBFRAME 2.0 representation - database: RDA record (ULB) part

7
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Figure 6.201: BIBFRAME 2.0 representation - database: RDA record (ULB) part

8
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Databases: ISBD record (KBR)

Figure 6.202: MARC 21 record - database: ISBD record (KBR)
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Figure 6.203: BIBFRAME 2.0 representation - database: ISBD record (KBR) part

1
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Figure 6.204: BIBFRAME 2.0 representation - database: ISBD record (KBR) part

2
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Figure 6.205: BIBFRAME 2.0 representation - database: ISBD record (KBR) part

3
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Appendix P: Digital publications on material carrier

CDs

CDs: AACR2 record (ULB)

Figure 6.206: MARC 21 record - CD: AACR2 record (ULB)
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Figure 6.207: BIBFRAME 2.0 representation - CD: AACR2 record (ULB) part 1
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Figure 6.208: BIBFRAME 2.0 representation - CD: AACR2 record (ULB) part 2
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Figure 6.209: BIBFRAME 2.0 representation - CD: AACR2 record (ULB) part 3
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CDs: ISBD record (KBR)

Figure 6.210: MARC 21 record - CD: ISBD record (KBR)
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Figure 6.211: BIBFRAME 2.0 representation - CD: ISBD record (KBR) part 1
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Figure 6.212: BIBFRAME 2.0 representation - CD: ISBD record (KBR) part 2
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Figure 6.213: BIBFRAME 2.0 representation - CD: ISBD record (KBR) part 3
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DVDs

DVDs: AACR2 record (ULB)

Figure 6.214: MARC 21 record - DVD: AACR2 record (ULB)
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Figure 6.215: MARC 21 record - DVD: AACR2 record (ULB)
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Figure 6.216: BIBFRAME 2.0 representation - DVD: AACR2 record (ULB) part 1
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Figure 6.217: BIBFRAME 2.0 representation - DVD: AACR2 record (ULB) part 2
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Figure 6.218: BIBFRAME 2.0 representation - DVD: AACR2 record (ULB) part 3

329



Figure 6.219: BIBFRAME 2.0 representation - DVD: AACR2 record (ULB) part 4
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DVDs: ISBD record (KBR)

Figure 6.220: MARC 21 record - DVD: ISBD record (KBR)
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Figure 6.221: BIBFRAME 2.0 representation - DVD: ISBD record (KBR) part 1

332



Figure 6.222: BIBFRAME 2.0 representation - DVD: ISBD record (KBR) part 2
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Figure 6.223: BIBFRAME 2.0 representation - DVD: ISBD record (KBR) part 3
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CD-roms: ISBD record (KBR)

Figure 6.224: MARC 21 record - CD-rom: ISBD record (KBR)
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Figure 6.225: BIBFRAME 2.0 representation - CD-rom: ISBD record (KBR) part

1
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Figure 6.226: BIBFRAME 2.0 representation - CD-rom: ISBD record (KBR) part

2
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Figure 6.227: BIBFRAME 2.0 representation - CD-rom: ISBD record (KBR) part

3
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Video cassettes: AACR2 record (ULB)

Figure 6.228: MARC 21 record - video cassette: AACR2 record (ULB) part 1
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Figure 6.229: MARC 21 record - video cassette: AACR2 record (ULB) part 2
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Figure 6.230: BIBFRAME 2.0 representation - video cassette: AACR2 record

(ULB) part 1
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Figure 6.231: BIBFRAME 2.0 representation - video cassette: AACR2 record

(ULB) part 2
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Figure 6.232: BIBFRAME 2.0 representation - video cassette: AACR2 record

(ULB) part 3
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Figure 6.233: BIBFRAME 2.0 representation - video cassette: AACR2 record

(ULB) part 4
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Figure 6.234: BIBFRAME 2.0 representation - video cassette: AACR2 record

(ULB) part 5
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USB sticks: ISBD record (KBR)

Figure 6.235: MARC 21 record - USB stick: ISBD record (KBR)
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Figure 6.236: BIBFRAME 2.0 representation - USB stick: ISBD record (KBR)

part 1
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Figure 6.237: BIBFRAME 2.0 representation - USB stick: ISBD record (KBR)

part 2
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Figure 6.238: BIBFRAME 2.0 representation - USB stick: ISBD record (KBR)

part 3
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Appendix Q: Offprints

Varia: AACR2 record (ULB)

Figure 6.239: MARC 21 record - Varia: AACR2 record (ULB)
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Figure 6.240: BIBFRAME 2.0 representation - Varia: AACR2 record (ULB) part 1
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Figure 6.241: BIBFRAME 2.0 representation - Varia: AACR2 record (ULB) part 2
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Solvay: AACR2 record (ULB)

Figure 6.242: MARC 21 record - Solvay: AACR2 record (ULB)
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Figure 6.243: BIBFRAME 2.0 representation - Solvay: AACR2 record (ULB) part

1

354



Figure 6.244: BIBFRAME 2.0 representation - Solvay: AACR2 record (ULB) part

2
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Figure 6.245: BIBFRAME 2.0 representation - Solvay: AACR2 record (ULB) part

3
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Article: AACR2 record (ULB)

Figure 6.246: MARC 21 record - Article: AACR2 record (ULB)
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Figure 6.247: BIBFRAME 2.0 representation - Article: AACR2 record (ULB) part

1
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Figure 6.248: BIBFRAME 2.0 representation - Article: AACR2 record (ULB) part

2
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Appendix R: Manuscripts: ISBD record (KBR)

Figure 6.249: MARC 21 record - manuscript ISBD (KBR) part 1
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Figure 6.250: MARC 21 record - manuscript ISBD (KBR) part 2
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Figure 6.251: BIBFRAME 2.0 representation - manuscript: ISBD (KBR) part 1
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Figure 6.252: BIBFRAME 2.0 representation - manuscript: ISBD (KBR) part 2
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Figure 6.253: BIBFRAME 2.0 representation - manuscript: ISBD (KBR) part 3
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