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ABSTRACT

Starting from the consideration that UNIMARC (and in general the MARC) is in fact an ontology, this contribution proposes
to make it explicit and to convert it — only at a syntactic level — Linked Data / RDF structures through the use of the Wikibase
data model. The outcome could therefore become not only the publication of data as LOD, but also an environment for the
production of bibliographic data that allows different ontological approaches.
We illustrate the possibility to achieve a restructuring of the UNIMARC record into distinct items by data type (potentially
referred also to the different FRBR entities), retaining the possibility to recover all the information of the original format.
Then we highlight the Wikibase solutions that become exploitable for the MARC: “usable version” of the record, with
explicitation of the encoded values, and definitions connected to the data in the same system; identification of univocal data
with URIs, as required in the context of the semantic web; source of the data recorded for each field; statistics on the
presence of fields and subfields; new storage format natively designed for collaborative editing; export of all elements in

standard RDF; support of modification via open APL
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Introduction

The objective of this work is to make a contribution to the ongoing initiatives on new ways of creating
and sharing bibliographic records. The best known initiative in progress today is certainly
BIBFRAME (Bibliographic Framework Initiative) which, in its objectives, also defines a possible
direction of a transition path: it is not a matter of pursuing the goal of the end of the MARC (Tennant
2017), but of continuing to ensure in the Web of data the robustness of an exchange format that has
assured us for over a half century (and continues to assure) the sharing of bibliographic resources (at
creation stage and at access stage).'

The new context of transition initiatives is based on the technologies known as Linked data or Linked
open data. These technologies (first defined in 2006) aim to implement in everyday life the vision of
the Semantic web, proposed at the beginning of this century: to combine the Web of documents and

the Web of data?

The assumption of this contribution is that MARC (“machine readable catalog”)’ is well suited to play
an important role in the Senzantic Web that — in this context — could be defined as “machine readable
and understandable web”: obviously machines do not read and do not understand: they are only able
to process information for practical purposes that we decide.

We should briefly recall here three terms used in the context of bibliographic information processing:
format, metadata schema and ontology. In fact these terms from different points of view refer to the
same concept: bibliographic information can be structured only by means of a given format;* format
is defined by means of specific mzetadata scheme (i.e. a defined set of metadata); with the emergence
of the Semantic Web and the Linked data the term ontology has replaced the term metadata schema
(Coyle 2012, p 15). As we know the term ontology (in the information science context) refers to a
representation model for a given domain of interest, mainly based on RDF (Resource Description
Framework).” RDF — it is worth remembering — is a model (or a grammar®) for the data exchange on
the web. Within these assumptions you can say for instance that MARC21 is a de facto ontology
(beyond the fact that it is a defined element set or metadata schema that can be represented in different
syntaxes: ex. g. ISO 2709, XML or JSON).

In fact, the transition paths — from MARC to the Web of data — have so far followed two ways: 1)
semantic restructuring of information (not aiming to ensure round-trip format conversion); 2) syntactic

L “A major focus of the initiative will be to determine a transition path for the MARC 21 formats while preserving a robust
data exchange that has supported resource sharing and cataloging cost savings in recent decades”, http://loc.gov/bibframe.
2 Seminal references: for Linked data (Berners-Lee 2006); for the Semantic web and the Web of data (Berners-Lee, Hendler,
Lassila 2001).

3 https://www.loc.gov/marc/faq.html#definition: “MARC is the acronym for MAchine-Readable Cataloging”.

4 Format as “structured information about an information resource" where “structured information” means that the

information “must be recorded in accordance with some documented metadata scheme” (Caplan 2003. p. 3).

> Proposed by W3C in 1997: https.//www.w3.org/TR/WD-rdf-syntax-971002/; here is the current version:
https://www.w3.org/RDF.

¢ “Resource Description Framework (RDF) is the grammar for a language of data”, “RDF statements follow a simple and

consistent three-part grammar of subject, predicate, and object” (Baker 2013).
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mapping of all the MARC elements (aiming to ensure round-trip format conversion). The first way has
been the subject of many initiatives documented in literature (Hallo, Lujan-Mora, Maté, Trujillo 2016)
that have mainly dealt with the way of publishing bibliographic data on the web, with the exception
of BIBFRAME which is systematically dealing also with the way to produce data. The second way has
been followed by the complete mapping of MARC21 in RDF format,” but it does not seem that this
mapping has been tested in any project. The first path starts from MARC, but programmatically
pursues a change of the reference ontology, the second one is instead interested in the “translation”
of MARC in the language of Web data and to maintain the starting ontology.

The contribution proposed here aims to pursue the second objective (complete mapping and ensure
round-trip format conversion), taking as a starting point a successful model not coming from the
bibliographic domain, but which has a strong impact on the way of producing, sharing and reusing
information on today’s web. We are referring to the Wikidata initiative and to the whole infrastructure
(data models and reusable technological solutions) on which Wikidata was built.

Wikidata, Wikibase and data model

Wikidata is a collaboratively edited knowledge base (or free linked database) that can be read and edited
by both humans and machines.? It is maintained by the Wikimedia Foundation and provides a service
of centralized archiving for the “structured data” contained in the various Wikimedia projects such
as Wikipedia, Wikiquote and Wikisource: it stores the information that can be represented with the
triples of the semantic web (subject, property, object), such as the date of birth of a person.

The centralization of the common data is aimed at facilitating their maintenance independently of the
specificity of the various Wikimedia projects (such as different languages) and facilitating their reuse
in new contexts, with a Linked Open Data paradigm (Vrandeci¢, Krotzsch 2014).

The initiative was started by a team of researchers of Wikimedia Deutschland, with the support of the
Paul Allen Institute for Artificial Intelligence, the Gordon and Betty Moore Foundation and Google.

From the point of view of user, the centralization of “structured data” can be verified by considering
an example as the “Dante Alighieri” entry in Wikipedia: the pages in different languages
corresponding to this Wikipedia entry, contain both discursive descriptions and “structured data”;

7 http://www.marc21rdf.info.
8 Reference web site of the initiative: https://www.wikidata.org/wiki/Wikidata:Main Page.
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Figure 1.
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& diventato uno dei simbo dell'alia nel mondo, grazie al nome del principale ente delia
diffusione della lingua itaiana, fa Societs Dante Alighierl*), mentre gii stud critici e filologici sano
mantenuti vivi dalla Societs dantesca

Sandra Boteiceil, Dare
Alighien, ollo s tela, 1495,
Gineura, collezione privata

dscussiont contrious Rogtrat Entrs

a

BT

sauBEn nEuEnLE

T LA Diote Alighied. 165741321 /S B4
DEENRPRERA AL WEAN, WAL U,
THEAMR L

RS, (BB Comvensdis| (9E) | ~RUAREARES,
o Poeta), WS RRIENE, SERANDLNANIZARL BARNE

MRS 12650 | 1321FK EARARES | BX0A WA | THER

G s

“Dante Alighieri” entry in Wikipedia, in 2 different languages

these Wikipedia pages point to the same Wikidata “page” (called Izez) of “Dante Alighieri”,’ in

which all

WIKIDATA

Main page

the “structured data” are collected.

Item Discussion

Dante Alighieri (o067

A® English & Notlogged in Talk Contributions Create account Log in

Read View history |Search Q -

Italian poet
Dante | Durante degli Alighieri

Community portal

Project chat

* In more languages

Create a new item

Item by title
Recent changes Statements
Random item
Query Service student of Remigio dei Girolami
Nearby
Help ~ 0 references
Donate
Tools
What links here Brunetto Latini
Related changes
Special pages ~ 0 references
Permanent link
Page information
Concept URI & Cecco d'Ascoli
Cite this page
+ 1 reference
sex or gender £ male
+ 4 references
Commons category ® Dante Alighieri&

Figure 2.

“Dante Alighieri” Itenz in Wikidata
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¥ Wikidata Itenz about Dante Alighieri: https://www.wikidata.org/wiki/Q1067.
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The pointers to the different pages of Wikimedia projects are managed in the section links of Item;
this section gives an idea of the role of “interconnection” played by Wikidata in the maintenance of
the various Wikimedia projects: the links to pages in different languages are collected for each
Wikimedia project (Wikipedia, Wikibooks, Wikinews, Wikiquote) in the same Wikidata Izen.

Wikipedia (161 entries) ¢ edit ~ Wikibooks (0 entries) # edit

ab [aHTe Anureepn

af Dante Alighieri -

als| Dante Alighieri Wikinews (o entries) # edit
am Sk ARLES

an Dante Alighieri

Wikiquote (37 entries)  # edit ~
ar | s uill gab
) ) af Dante Alighieri
arz .s)u.m” wsiils ] |
ast Dante Alighieri A ot "'?“ .
azb| s, asls az Dante Aligyeri

bg [aHTe Anurvnepwn
br Dante Alighieri
bs Dante Alighieri
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bs Dante Alighieri
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Figure 3. Link section of the Izen

Wikibase Data Model

The Wikidata service is operated with the free software Wikibase'® and it is based on a data model,
the Wikibase Data Model,"" which stores in a standard way all the information units (Entity),
distinguishing the specific characteristics (Property) from the subjects described or correlated (the
Item).

10 Reference web site of the software: http://wikiba.se.

1 For the study of the Wikibase Data Model, we used the two sources of documentation proposed by Wikimedia as “living
document”: https://www.mediawiki.org/wiki/Wikibase/DataModel and
https://www.mediawiki.org/wiki/Wikibase/DataModel/Primer.
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Item and Property are identified by the identifier assigned by Wikibase (a progressive number
preceded by a “Q” in the case of Iterz, and by a “P” in the case of Property) and by a different
Fingerprint for each of the languages supported for that Entity: the Fingerprint consists of the Label,
the Description and the alternative versions of Label (Alias, usually displayed with the definition “Also
known as”).

Dante Alighieri o6

Italian poet # edit
Dante | Durante degli Alighieri

~ In more languages Cenfiaure

Language Label Description Also known as
English Dante Alighieri Italian poet Dante
Durante degli Alighieri
Italian Dante Alighieri poeta italiano autore della Divina Durante degli Alighieri
Commedia Dante
French Dante Alighieri poéte, homme politique et écrivain italien  Dante
Sardinian Dante Alighieri
Abkhazian HaHTe Anvreepu
Afrikaans Dante Alighieri
Amharic Gl ANLES
Aragonese Dante Alighieri
Arabic il ails
Egyptian Arabic Somrad| il
Asturian Dante Alighieri poeta italianu Dante

Figure 4. Fingerprint of the “Dante Alighieri” Izenz in Wikidata

The Entity, then, contains the Statements that host the semantic triples with which the “structured
data” is recorded with Property and respective Target. The Target of the triple (the object) may contain
a pointer to another Entity or a value (textual, numerical, a link, or other type of encoded data).

In the example of “Dante Alighieri” Item, it can be noticed that there is the reference to the place
where he died: this is handled as a “structured data” (a semantic triple) that connects two Entities,
Dante Alighieri as subject and the city of Ravenna as object, through the “place of death” Property.

o .
place of death ® Ravenna Z edit

+ 2 references

+ add value

Figure 5. Statement with reference to the place of death in the Ize7z “Dante Alighieri” in Wikidata
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The Statements are based on Properties, as usual in the semantic web triples. The Properties, like the
Items, are identified with Fingerprints and “described” with Statements.

place of death (»-o)

the most specific known (e.g. city instead of country, or hospital instead of city)
deathplace | died in | death place | POD | location of death | death location

» In more languages

Data type

Item

Statements

see also

subject item of this
property

Figure 6. Property “Place of death” in Wikidata

¢ date of death

~ 0 references

& place of burial

~ 0 references

& place of death

~ 0 references

# edit

# edit

+ add reference

/ edit

+ add reference

+ add

Z edit

+ add reference

+ add

The main characteristic of the Wikibase Data Model to be highlighted for the purposes of the idea
here presented is that, within the Statement, the basic semantic triple (Claz7z) can be enriched with
two types of information: the Qualifier which contains additional details about the Stazement and the
Source (or Reference) which contains the original source of the information.
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value
London
Population 8 173 900 [1 source]
preliminary estimate \\\
as of June 2012 \
yia : \
/ Y reference
(collapsed)
property
claim statement

quali.ﬁers

Figure 7. Graphic scheme of the Wikibase Data Model

In this sense, in the example of Dante’s Izerz, we can note that the Statement with Property “date of
birth” contains some additional specifications — the Qualfiers — also described with semantic triples,
using specific Properties: “earliest date”, the lowest limit for the date (¢terminus post quem) and “latest

date”, the maximum limit for the date (termzinus ante quem).

date of birth = May 1265 # edit
earliest date 21 May 1265
latest date 1 June 1265
~ 5 references
stated in Integrated Authority File
retrieved 9 April 2014
stated in Dizionario Biografico degli
Italiani

reference URL

http://www.treccani.it

fenciclopedia/dante-
alighieri_%28Dizionario_Biogr

afico%29/&
retrieved 8 February 2015

Figure 8. Statement with reference to the date of birth in the Ize7z “Dante Alighieri” in Wikidata

We can also note that this Statement is completed with the Sources from which the data is acquired

(the Figure 8 shows the first two); each source is described again with a series of semantic triples: the
first presents the reference to the source (with the link to the specific Ite72) and the date on which the
information has been taken, the second also presents the URL of the website in which the information

can be verified.
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Test of the use of the Wikibase Data Model for UNIMARC data

Taking advantage of the “enrichment” of the semantic triple implemented in the Wikibase Data
Model, we hypothesized the possibility to replicate in this data model all the information details of the
UNIMARC record, as it is exposed for example by the online catalogue of Italian library network
Servizio Bibliotecario Nazionale (OPAC SBN)."?

We therefore chose an SBN record of medium complexity (BID” IT\ICCU\CFI\0893220) that
contains links to other bibliographic records and to headings (access points) for name, subject and
classification, as well as terms from controlled vocabularies.

LEADER 05771nam0 2201813 i 4500

001 IMICCU\CFIN0893220

003 http://id.sbn.it/bid/CF10893220

005 20150525130956.6

010 $a978-88-581-1170-3

020 $alT$b2014-2498

100 $a20140514d2014 ||||Oitac50 ba

101 $aitacita

102 $alT

181 1$6z01%ai $hxxxe

182 1$6z01%an

183 1$6z01%cnc$2rdacontent

200 1 $a<<Lo >>Stato innovatore$esfatare il mito del pubblico contro il privato$fMariana Mazzucato$gtraduzione di Fabio Galimberti
210 $aRoma$aBari$cGLF editori Laterza$d2014

215 $aXXVl, 351 p.$d21 cm

410 0$1001ITUCCU\RAV\1797816$12001 $aAnticorpi$v43

500 10$a<<The >>entrepreneurial State$3ITNCCU\CFN0893222$9Mazzucato, Mariana
606 $alnnovazione tecnologica$xInterventi statali$2FN $3IT\CCU\CFIC\227454

676 $a338.455cINDUSTRIE SECONDARIE E SERVIZI. EFFICIENZA PRODUTTIVA$v23
700 1$aMazzucato$b, Mariana$3IMICCUNUFIV\143190

702 1$aGalimberti$b, Fabio$f <1972- >$3ITICCU\CFIV\224780

801 3%alT$hICCU$c20160705

899 $1AL0114$2TO0 498P/GEgN

Figure 9. UNIMARC record, BID IT\ICCU\CFI\0893220

So we made an experiment with a data import in Wikibase and, consequently, with the format
transformation from UNIMARC towards the Wikibase Data Model, using semiautomatic processes —
input and manual corrections aided with batch procedures — in order to verify the following basic
assumptions of the proposed idea:

- The Properties of Wikibase can be used to map all the structural elements of the MARC: field
codes, respective indicators and subfield codes.

2 http://opac.sbn.it/.

B The identifier of the UNIMARC record (label 001) will be indicated in the text with the name “BID” adopted in the SBN
context, while the subfield 3 of the label block 7xx (Authority Record Number) will be indicated as “VID”.
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- The Item can host bibliographic records or authority records, and the entries of controlled
lists (such as languages or publication countries), using

- the Target of Statement to store the string (with its conventional punctuation, if
present) as it appears in the MARC field,;

- the Qualifiers to store the details of the record (such as the subfields and the
indicators);

- and the Source to store, in each field, the source of the original record.

- The system of relations between the Wikibase Izerzs can be used to support the relationships
of the MARC bibliographic records with other descriptive elements:

- other bibliographic MARC records (as in the case of multi-levels descriptions),
- entries of controlled vocabularies,

- authority records (such as names, subjects, classification or related titles).

UNIMARC within the Wikibase Data Model

The first operation required in the proposed perspective is the “mapping” of the semantics of the
UNIMARC, which essentially means the implementation of an ontology of the standard within the
Wikibase Data Model: the syntactic elements of the UNIMARC (record label, fields, indicators,
subfields) and the coded data (language codes, countries) must be appropriately distributed between
Properties and Items of Wikibase, with a detail and a relational logic that take into account on the one
hand the need to fully preserve the original information details and on the other hand the possibility
to reuse the data exploiting the functionalities of the new system.

Property: UNIMARC structure

In the experiment we created the Properties for the structural elements of UNIMARC (fields, subfields
and indicators) which can be found in the bibliographic and authority records we selected; the
Fingerprint of the Property has been set according to the following criteria:

- the extended name of the UNIMARC element has been stored into the Label of the Property,
translating it into multiple languages;

- the codes of the UNIMARC elements have been stored in the Alzases, according to a naming
scheme that collects the identifying marks, from the most general to the most specific,
separated by underscore.

For example: “unimarc_bib_200_a” for the subfield “a” (Title Proper) of the UNIMARC 200 field
(Title and Statement of Responsibility)
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Title proper [bib] @55

[ edit]
unimarc_bib_200_a

= In more languages c°nfigure

Language Label Description Also known as
English Title proper [bib] unimarc_bib_200_a
italiano Titolo proprio [bib] unimarc_bib_200_a

Figure 10. Property corresponding to the “Title proper” subfield of the UNIMARC 200 field

In order to maintain the uniqueness of the Labels, we introduced the suffix [bib] in the Property
Labels for the UNIMARC bibliographic record, and the suffix [auth] (or [aut] for Italian) in those for
the UNIMARC record of the authority entries.

Date entered on file [bib] ves0)

[ edit]
unimarc_bib_100_a 0-7
~ In more languages configure
Language Label Description Also known as
English Date entered on file [bib] unimarc_bib_100_a_0-7
italiano Data di immissione nella base unimarc_bib 100 a 0-7
dati [bib]

« _»

Figure 11. Property corresponding to the characters positions 0 to 7 of the UNIMARC 100 field, subfield “a

Flexibility of the Wikibase Data Model

The highly flexible nature of the Wzkibase Data Model makes it possible (and also necessary) to avoid
a translation of the UNIMARC syntax into a list of all possible combinations of its component parts
(field, indicators, subfield):"* we, therefore, exploited the opportunity offered by Wikibase to qualify
the elements with a system of relations between the Entitzes.

For example, dealing with the field UNIMARC 200 (the title area), in order to account for the different
cases of “significant title” or “not significant title” given by the value of its first indicator (“Title

14 Here we refer to the mapping work “marc21rdf” — http://www.marc21rdf.info/ — created by Gordon Dunsire (as

mentioned in the introduction) where, for example, for the 2xx fields of the standard “Properties [are created] representing
every combination of MARC 21 tags 210 to 264, first and second indicators, and their subfield codes”.
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Significance Indicator”), we didn’t map the entire field with multiple Properties: we separately
mapped the first indicator, instead, with the specific “Title Significance Indicator [bib]” Property;

Title Significance Indicator [bib] ri250)

[ edit]
unimarc_bib_200_ind1

+In more languages Configure

Language Label Description Also known as

English Title Significance Indicator unimarc_bib_200_ind1
[bib]

italiano Indicatore di titolo unimarc_bib_200_ind1

significativo [bib]

Figure 12. Property corresponding to the first indicator of the UNIMARC 200 field

the Property for the first indicator is used in a Qualifier of the Statement for the UNIMARC field 200,
and its value allows us to know whether the title is significant or not.

Item: controlled vocabularies

To complete the mapping of UNIMARC semantics in the Wzkibase Data Model, therefore, the terms
of the controlled vocabularies of the standard have to be imported in apposite Izeszs.

In the experiment we loaded the coded-data used within the selected UNIMARC records; continuing
the example of the UNIMARC field 200, we imported the possible values for the first indicator: one
of them is “Title is significant”.

Title is significant (Title Significance Indicator) (oso)

[ edit]
unimarc_bib 200 indl1 1
~ In more languages c°Mgure
Language Label Description Also known as
English Title is significant (Title unimarc_bib_200_ind1_1
Significance Indicator)
italiano Titolo significativo (Indicatore unimarc_bib_200_ind1_1

titolo significativo)

Figure 13. Item corresponding to the value “Title is significant” for the first indicator of the UNIMARC 200 field
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Item: UNIMARC record

Once we loaded into Wikibase all the Entities needed to represent the UNIMARC structure of the
chosen sample of data, we experimented the loading of the bibliographic and authority records into

Wikibase Iterzs, using all the different kinds of semantic triples supported into the Statements of the
Wikibase Data Model:

- the entire UNIMARC fields (with their conventional punctuation, if present) have been stored
in the Targets of the entire Statements,

- while the indicators and the subfields have been stored in the Qualifiers.

- The Sources host, for each occurrence of the UNIMARC fields, the pointers to the sources of
the original records.

Title and statement of E Lo Stato innovatore : sfatare il mito del pubblico contro il [edit]
responsibility [bib] privato / Mariana Mazzucato ; traduzione di Fabio
Galimberti

Title Significance Title is significant (Title

Indicator [bib] Significance Indicator)

Title proper [bib] Lo Stato innovatore

Other title information sfatare il mito del pubblico

[bib] contro il privato

First statement of Mariana Mazzucato

responsibility [bib]

Subsequent statement traduzione di Fabio Galimberti
of responsibility [bib]

MARC subfields order a[l] e[1] f11] g[1]
» 1 reference

[add ]
Figure 14. Statement corresponding to the UNIMARC field 200 of the record BID IT\ICCU\CFI\0893220

In the Izems corresponding to UNIMARC bibliographic records, the identifier assigned in the original
system (the BID of SBN) has been stored in the Alias of the Izenz; this way, even after uploading the
record to Wikibase, a continuity in how to identify and retrieve the data can be guaranteed.

The distribution of this information between the Label and the Aliases (both for bibliographic records
and for entries of controlled vocabularies or authority lists) follows the practices of the Wikibase Data
Model, in which the “main label” is used to describe Entity in various languages, while the Alzas is
mainly used for research and to provide alternative access points: in this sense, the Alzas is also more
suitable to host multiple alphanumeric identifiers if necessary.

47



JLIS.it 9, 3 (September 2018) e
ISSN: 2038-1026 online

Open access article licensed under CC-BY I
DOI: 10.4403/jlis.it-12458 ®

Lo Stato innovatore (i)

[ edit]
CFl0893220 | IMICCU\CFN0893220

~ In more languages Configure

Language Label Description Also known as

English Lo Stato innovatore CF10893220
IMICCU\CFI\0893220

italiano Lo Stato innovatore CF10893220
IMVICCU\CFINOB93220

Figure 15. Fingerprint of the Iten corresponding to the entire UNIMARC record BID IT\ICCU\CFI\0893220.
The SBN record identifier (“BID”) is registered in the Alias

Each Statement corresponding to a UNIMARC field contains the Source from which data has been
taken. The following details has been stored with appropriate Properties:

- the institution, with a pointer to the specific Iten created in Wikibase,

- and the pointer to the original record, with a URL to the source

Publication, distribution, E Roma ; Bari : GLF editori Laterza, 2014 [edit]
etc. [bib]
Place of publication, Roma
distribution, etc. [bib]
Bari
Name of publisher, GLF editori Laterza
distributor, etc. [bib]
Date of publication, 2014
distribution, etc. [bib]
MARC subfields order al[llal2] c[1]d[1]
~ 1 reference
[edit]
Imported from National Central Library of
Florence
official web site http://purl.org/bncf/marc

JCF10893220 &

[ add reference ]

[add ]

Figure 16. Statement corresponding to the UNIMARC field 210 of the record BID IT\ICCU\CFI\0893220
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The original order of subfields is stored in an apposite Qualifier

The UNIMARC standard establishes, among its fundamental characteristics, that fields are possibly
repeated and that also the subfields may possibly be repeated within each occurrence of a field. Less
obvious is the situation in which the subfields are repeated intermingled with other subfields, and still
less obvious (and never explicitly permitted or prohibited by the standard) is the situation in which a
subfield is repeated containing the same value.

An example® that presents both problems can be found in the title area (UNIMARC field 200) of the
following record (BID IT\ICCU\URB\0620565), where we can see the presence of the subfield $f
repeated twice with the same value and in different positions:

200 1 $aPour les valeurs bourgeoises$fpar Georges Hourdin$cContre les valeurs
bourgeoises$fpar Georges Hourdin

Both needs — to repeat the subfields (Qualifiers) in different positions and to store subfields with the
same content (then Qualifiers with the same Property and the same Target in the same Statement) —
would not be natively supported in the Wikibase Data Model; the Wikibase software does not accepts
two Clazms with identical Property and Target and, in fact, responds with an error to any loading
attempt, both using the manual input interface of the software, or trying to send data through API
using an automatic procedure (see below):

pywikibot.data.api.APIError: modification-failed: Claim has Already a
qualifier with hash d4dObad3dcObbd58a8c3c218£d135e73265a03e9

While, about the repetition of the subfields in different positions, the order would be lost in their
representation by Qualifiers, because the Qualifiers Claims (within the same Statement) are grouped
by the Property and, therefore, multiple UNIMARC subfields $f found in different positions of the
field (as in the described case) would be collected into a single list under the Property with which the
subfield $f has been mapped.

In the experiment, these two requirements were solved by introducing an additional Qualifier — the
Qualifier with Property “MARC subfields order” — for storing the exact order of subfields (for each
occurrence of the UNIMARC fields, and then the Statemzents).

In the case of the record (BID IT\ICCU\URB\0620565) described above, for example, the Statement
corresponding to the title (UNIMARC field 200) will contain a Qualifier with Property “MARC
subfields order” and Target with string “a[1] f[1] c[1] f[1]”: these are the subfield codes, in their
exact sequence (registered regardless of how Wikibase then stores the contents of each subfield); the
number in brackets after the codes is the counter of repetition of each of them.

Y 1n all likelihood (but we have not seen the book) it is a transcription error. A correct version of the bibliographic record
can be found here: http://catalogue.bnf.fr/ark:/12148/cb33045411k.
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Title and statement of @ Pour les valeurs bourgeoises / par Georges Hourdin . # edit
responsibility Contre les valeurs bourgeoises / par Georges Hourdin

Title Significance Title is significant (Title

Indicator [bib] Significance Indicator)

Title proper Pour les valeurs bourgeoises

First Statement of par Georges Hourdin

Responsibility )
Title Proper by Another Contre les valeurs bourgeoises
Author

MARC subfields order al1] f[1] c[1] f[1]

v 1 reference

+ add value

Figure 17. Statement corresponding to the UNIMARC field 200 of the record BID IT\ICCU\URB\0620565

In this way, the order of the subfields is correctly recorded, while the second occurrence of subfield
(repeated identical) is not stored, it is only referenced.

With this solution, all the Wikibase indexing and data retrieval features are preserved: the “par
Georges Hourdin” string is correctly connected to the specific occurrence of the Statement of the title
area (UNIMARC 200), in the Iten created for the record BID IT\ICCU\URB\0620565; while in the
process of data extraction, it is always possible to reconstruct the exact sequence of the subfields,
including their repetitions.

Relational model

In the experiment we necessarily addressed the “relational logic” of the Wikibase Data Model towards
which we were transforming the UNIMARC format.

The UNIMARC record is known to be a “flat record”, in which all common information is repeated
identically; but it is equally well established that, with its support of unique identifiers and pointers
between related data (as in the case of headings or multi-level descriptions handled in the Linking
Entry Block of the standard), UNIMARC conveys in a consistent way the relational model of the
elements that “organize” the bibliographic universe.'

The transformation from UNIMARC towards the Wikibase Data Model, therefore, required to break
up all the UNIMARC elements that could be stored into unique Wikibase Entities, recording and
qualifying all the necessary relations between them.

In an Item corresponding to a UNIMARC bibliographic record, therefore, the UNIMARC fields
containing authority entries are managed with pointers to other Izenzs: the name heading, for example,
is stored in a Statement with the Property which maps the specific type of responsibility, and the

16 “Data elements on bibliographic records might be classified into two categories: those that describe the entity in hand
and those that relate the entities to other entities. Thus, in considering data elements to be included on bibliographic records,
account needs to be taken not only of those that represent the format attributes of the entities described (descriptive
elements) but also those whose purpose is to organize catalogues and by so doing to structure the bibliographic universe
(organizing elements)” (Svenonius 1992).
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content — Target — is replaced by a pointer to the Itenz of the authority record of that name (note that
Wikibase automatically displays the Label of the linked Izer)

Personal name - secondary E Galimberti, Fabio <1972- > [edit]
intellectual responsibility
[bib] » 1 reference

[add]
Personal name - primary E Mazzucato, Mariana [edit]
intellectual responsibility
[bib] v 1 reference

[add]

Figure 18. 2 Statements corresponding to the names headers of the record BID IT\ICCU\CFI\0893220

Additionally, the Qualifiers of the Statements used for the “relations” between Items, can host the
information (when present) that “describes” the relation: such as the relator-code of the name heading

or the indication of the volume in the pointer to the series (from the Linking Entry Block of the
UNIMARC).

Series (linking fields) [bib] E Anticorpi [ edit]

Volume designation 43
[bib]

» 1 reference

[add]

Figure 19. Statement corresponding to the pointer to the Series, UNIMARC field 410 of the record BID
IT\ICCU\CFI\0893220

In the experiment, a distinction has been hypothesized between (a) pointers to the authority entries
(which can have a separate record in the UNIMARC format), and (b) pointers to terms of closed lists
of coded-data:

a) the Statements that link to authority entries with specific UNIMARC record exports (such as
names, subjects, classification or related titles), have the pointers stored into the Target of
the entire Statement.

In the bibliographic record, the details already recorded in the authority entry (stored in the
separate [tem) are discarded while “relationship attributes”, if present, are maintained. (See
the Figure 18 and 19).

b) The Statements containing coded-data related to “closed lists” (controlled vocabularies), have
the pointers in the Targets of Qualifiers.
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General processing data E 20140514d2014 ||||0oitac50 ba [edit]

[bib]

General processing

20140514d2014 |[||0itac50

data (coded ba
information) [bib]

MARC subfields order all]

Date entered on file 20140514

[bib]

Type of publication
date [bib]

Publication date 1 [bib]
Modified record code
[bib]

Language of
cataloguing [bib]

Transliteration code
[bib]

Character set [bib]

Script of title [bib]

Monograph complete when
issued, or issued within one
calendar year

2014
unmodified record
ltalian language

multiple transliterations: ISO
or other schemes

Character set: 1ISO 10646
Level 3 (Unicode)

Script: Latin

» 1 reference

[add]

Figure 20. Statement corresponding to the UNIMARC field 100 of the record BID IT\ICCU\CFI\N0893220

In the cases that require it, such as the fields “Language of the Item” (UNIMARC 101) and “Country
of Publication” (UNIMARC 102), the pointers at subfield level can also support repeated values (i.e.
different languages) in the same field occurrence.

The entry from the authority list, such as the entry for an author, becomes a separate Itenz, with all its
Statements and specific Properties the same as the Ite of the bibliographic record, and with the
identifier of the authority-list (the SBN VID, in this case) stored in the Alzas section of the Fingerprint
(both for the Italian version and for the English one).
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Galimberti, Fabio <1972- > (52

[edit]
ITUCCU\CFIV\224780 | CFIV224780

~ In more languages €U

Language Label Description Also known as

English Galimberti, Fabio <1972- > IMICCU\CFIVi224780
CFIV224780

italiano Galimberti, Fabio <1972- > IMICCU\CFIVi224780
CFIV224780

Statements

Heading - personal name 5 Galimberti, Fabio <1972- > [edit]

[auth] -

Heading - personal name: Name entered under surname

ind 2 - way the name is

entered [auth] N

Entry element {personal Galimberti
name) [auth]

Part of name other than , Fabio
entry element (personal
name) [auth]

Dates (personal name) <1972->
[auth]
MARC subfields order a[1] b[1] f[1]

v 1 reference

[add]

Record identifier [auth] & ITUCCUNCFIV\224780 [edit]

v 1 reference

Figure 21. Item corresponding to the authority record for the author Galimberti, Fabio

Restructuring of UNIMARC records in separate Items

In this way, with the experiment it was possible to restructure the UNIMARC record into distinct
Items by data type (potentially referred also to the different FRBR entities) and at the same time we
tested the possibility to realize a mapping of all the UNIMARC elements, retaining the possibility to
recover all the information of the original format.
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wh:Item
[frbr:manifestation]

wb:Item
unimarc:series(410)

wh:Item
unimarc:Uniform Title
[frbr:work]

record unimarc marc2wikibase

wh:Item unlmarc:personal

unimarc:Responsibily
(7xx)

unimarc:corporate

wh:Item Subjects

unimarc:subject

anlaysis Classification

Figure 22. Graphical scheme of the restructuring of the UNIMARC record in Itens distinct for given types

Quantitative data of the test

The quantitative data of the experiment give an idea of the articulation in different Enzities which is
required to represent one UNIMARC record and the elements it invokes within the Wzkibase Data
Model. A UNIMARC record of medium complexity — “Lo Stato innovatore” (BID
IT\ICCU\CFI\0893220) — in Wikibase required one Itenz connected to more than 160 other Entities
(Items and Properties): more than 100 Properties for the mapping of UNIMARC structural elements;
about 40 Items for the encoded data (such as the codes for language or country); and then other Izerzs
for the related bibliographic records (as the series) or to the entries from authority lists (such as
headings for the names, the subject, the classification or the uniform title)."”

7 The Entities were created in a temporary installation of Wikibase (set up only for the purposes of this test). The screenshot
of the entire Iten corresponding to the main UNIMARC record (as it is displayed in the Wikibase graphical interface) can
be found at https://archive.org/details/Q156En; while a listing of all the Entities (encoded in the JSON format produced
by Wikibase) created to reproduce the UNIMARC structure of the main record and the data connected to it, can be found

at https://archive.org/details/list of used Properties and Items.
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In details: the record has its own Item
- bibliographic record: Lo Stato innovatore (see Figure 15).
All the related Entities are meant to be reused in connection with other Entities.
Items for related records and authority entries:
- Bibliographic Record (series): Anticorpi (see Figure 19).
- Responsibility (authority entry): Galimberti, Fabio <1972-> (see Figure 21).
- Responsibility (authority entry): Mazzucato, Mariana (see Figure 23).

- Classification: 338.45 (ed. 23) - INDUSTRIE SECONDARIE E SERVIZI. EFFICIENZA
PRODUTTIVA.

- Subject: Innovazione tecnologica - Interventi statali (see Figure 24).
- Uniform title: The entrepreneurial State.

Items and Properties for the mapping of UNIMARC syntax:
- About 40 Items, used to store the coded-data (see Figure 13).

- 116 Properties for the structural elements of UNIMARC (see Figure 10, 11 and 12).

Issues pointed out in the experiment

The experiment has also pointed out some issues that can be considered in the perspective of loading
large amount of data, with fully (or almost fully) automated processes.

Acquisition of authority lists and controlled vocabularies

In the experiment, the acquisition of entries from authority lists and controlled vocabularies (in
addition to bibliographic records) was made by testing different sources: the OPAC of the National
Central Library of Florence for the bibliographic records, and the OPAC of Indice SBN for the
authority records of names.

For the names entries, in particular, in addition to the case of names from UNIMARC authority record
(such as “Galimberti, Fabio <1972->” already illustrated in the Figure 21), in the experiment we
tested the case of names for which there is no authority record: in this case the Iter for the name was
generated in Wikibase only with the data derived from the 7xx heading of the bibliographical records.

This is the case of the name Mazzucato, Mariana:
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Mazzucato, Mariana (oiss)

[ edit]
UFIV143190 | IMICCU\CFI\0893222

= In more languages configure

Language Label Description Also known as

English Mazzucato, Mariana UFIV143190
IMICCU\CFN0893222

italiano Mazzucato, Mariana UFIV143190
ITVICCU\CFI\0893222

Figure 23. Iten created for the author Mazzucato, Mariana

Similarly, we tested the generation of Item for authority entries such as uniform title (“The
entrepreneurial State”), subject (“Innovazione tecnologica - Interventi statali”) and classification
(“338.45 (ed. 23) - INDUSTRIE SECONDARIE E SERVIZI. EFFICIENZA PRODUTTIVA”) from
the data recorded in the bibliographic record.

Innovazione tecnologica - Interventi statali (oic0)

[ edit]
No aliases defined

» In more languages

Statements
Entry element (topical E Innovazione tecnologica [edit]
name used as subject)
[bib] » 0 references

[add ]
Topical subdivision [bib] E Interventi statali [edit]

» 0 references

[add]

System code [bib] E FIR [edit]
v 0 references

[add]

Figure 24. Item created for the subject entry
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But certainly, in the perspective of loading large amounts of data, it should be preliminarily planned
to acquire all the entries of controlled vocabularies and authority lists.

Transformation of the bibliographic format towards the Wikibase Data Model

In the experiment some choices have been made with respect to the textual Target of Statements
corresponding to UNIMARC fields:

- when the treated field corresponds to an ISBD area, ISBD punctuation is reported in the

Target.
Publication, distribution, E Roma ; Bari : GLF editori Laterza, 2014 [edit]
etc. [bib]
Place of publication, Roma
distribution, etc. [bib]
Bari
Name of publisher, GLF editori Laterza
distributor, etc. [bib]
Date of publication, 2014
distribution, etc. [bib]
MARC subfields order alll al2] c[1]d[1]

» 1 reference

[add]

Figure 25. Statement corresponding to the UNIMARC field 210 of the record BID IT\ICCU\CFI\0893220;
the Target contains the original punctuation

- when the treated field does not correspond to an ISBD area with its prescribed punctuation,
the Target has simply been filled with the list of all contents of the subfields (in their original
order) separated by dashes (“-”).

Coded data - Content form E z01 - i - xxxe [edit]
[bib]
Content form - ISBD Generate area 0
display indicator [bib]
Content form - z01
Int‘erﬁeld Linking Data
E)cloment form Code - Text
181 [bib]
Sensory Specification Visual access
[bib]
MARC subfields order 6[1] a[1] b[1]

+ 1 reference

[add ]

Figure 26. Statement corresponding to the UNIMARC field 181 of the record BID IT\ICCU\CFI\0893220
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The Label of the entire Iten corresponding to the bibliographic record contains only the title proper.

Lo Stato innovatore (o:s6)

[ edit]
CFI0893220 | IMICCWCFN0893220

+ In more languages C°nfigure
Language Label Description Also known as

English Lo Stato innovatore CFl0893220
IMICCU\CFI\0893220

italiano Lo Stato innovatore CFl0893220
IMICCU\CFI\0893220

Figure 27. Fingerprint of the Item corresponding to the entire UNIMARC record BID IT\ICCU\CFI\0893220.
The Label contains the title proper of the UNIMARC record

In any case, it is obvious that the Fingerprint of the Iten will have to contain some elements or some
interpolations of elements that the library catalog traditionally uses to identify the bibliographic
record (title area, identifiers, etc); and, similarly, the Targets of the Statements which correspond to
ISBD areas could host the sequence of the subfields with the predicted punctuation. To do this,
planning to load large amounts of data should also include a process for re-generating the
conventional punctuation used in bibliographic record display, thus supporting all the cases of
punctuation according to combinations of fields and subfields.

Moreover, always in the perspective of managing numerous UNIMARC records as Iterz in Wikibase,
the amount of record data to be included in the Fingerprint of the entire Itenz (Label, Description,
Alias) should be carefully considered, bearing in mind that the title proper only is not sufficient either
to identify a manifestation (or an edition) nor to ensure that you avoid, within the same instance of
Wikibase, cases of equal Label in different Izens.

Data-types of Wikibase

The experiment has highlighted the possibility of converting some UNIMARC data to specific data-
types of the Wikibase Data Model: for example, the dates recorded in the Coded Information Block
can be normalized to the data-type “Point in time”.

In order to manage positional value code strings, specific storage methods can be studied: for
example, in the experiment, the label of the UNIMARC record (in addition to being translated into
all its component parts by specific Qualifiers) is stored in the Target of the Statement between double
quotation marks, to save any spaces at the end of the character sequence.
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Record label [bib] "01429nam0 2200313 450" [edit]
Record status [bib] Record status: new record
Type of record [bib] Printed material
Bibliographic level [bib] Monograph
Hierarchical level code Hierarchical level: no
[bib] hierarchical relationship
Encoding level [bib] Encoding level: complete
Descriptive cataloguing Record partially compliant
form [bib] with ISBD

» 1 reference

[add]

Figure 28. Statement corresponding to the “record label” of the UNIMARC record BID IT\ICCU\CFI\0893220

Implementation of automatic procedures

In the experiment, data loading was done by aiding the manual input of the various test solutions with
the implementation of multiple automatic upload procedures — called ot (short for robot) — aimed
in particular to loading portions of uniform data in a temporary installation of Wikibase.

Specifically, Python programming language was used for writing procedures, using the Pywikibot
library'® that supports the Application Programming Interface (API) of the Wikibase software,"
which is an extension of MediaWiki API.?

Therefore the experiment, although it was focused on the data model and not on the development of
a loader software, has allowed us to verify that for the import of data in Wikibase there is a large
variety of open source tools maintained by the developers community surrounding Mediawiki
systems. In this respect, subject to the tests of performance with large amounts of data, many tools
can certainly be found to deal with the more usual issues in the data transfer process from one system
to another.

For example: the replication of the relational setting of UNIMARC data within the Wikibase Data
Model requires, of course, the creation of new pointers between the descriptive elements (for example,
a bibliographic record pointing to an authority record of the author) that replaces the “old” identifiers
of the original data (the BID of the bibliographic record and the VID of the name authority entry)
with the “new” identifiers assigned to the Entities by Wikibase; but the “new” identifiers are created
only after each Entity load and cannot be anticipated.

8 The reference web site of the software library is https://www.mediawiki.org/wiki/Manual:Pywikibot, while the evaluation
page in Mediawiki is https://www.mediawiki.org/wiki/API:Client code/Evaluations/Pywikibot.

19 The Wikibase APIs are documented in https://www.mediawiki.org/wiki/Wikibase/API.

20 The Mediawiki APIs are documented in https://www.mediawiki.org/wiki/API:Main page.
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This issue (solvable with the usual intermediate processing of the data to be loaded) can certainly be
addressed by testing with large amounts of data the various options already offered by software
libraries and API commands: in the case of loading pre-processed data organized in pre-ordered
batches, the choice could be the full-record upload (with JSON encoding); in the case of an update
of pointers between the Entity after their upload to Wikibase, the choice could be the use of the
various editing options via APIs to modify the Entities in Wikibase.?' In any case, the processing of
the pointers (as well as the treatment of each element of the En#ity managed in Wikibase) can take
advantage of a complete set of response messages returned by the API for each intervention on the
data: for each Itenz or Property created or modified, the identifier of the En#ity and the complete detail
of the modified data are returned; in this way it becomes possible to keep track of the new identifiers
that replace the BID (or VID) of the records and plan the most effective method of updating the
pointers among the Entities created.

New mappings of UNIMARC

The degree of flexibility with which the relationships between Entities are managed in the Wikzbase
Data Model, lets imagine that a “mapping” of the UNIMARC semantics can be connected with
multiple other metadata schema (or ontologies) through references added in the Aliases of the
Properties created to represent the UNIMARC itself, or through relationships (of equivalence, of
inclusion or other) with the Properties created for the new scheme (the same could be done for the
Items used for the controlled vocabulary entries).

For the connection between Properties (and between Entities in general) different “relationships” are
already available in Wikidata such as “equivalent property in other ontologies” (Property P1628)* or
“equivalent class in other ontologies” (Property P1709)% that can be used to “map” the Entities of
one scheme with those of another.

An example of “property mapping” can be found in Wikidata in the “title” Property (P1476),* which
is linked, through the “equivalent property” relationship (Property P1628), both to the “title” field of
Dublin-Core? and to the “name” field of Schema.org.?®

21 See the Entities modification commands outlined in the documentation:
https://www.wikidata.org/wiki/Wikidata:Creating a bot#API.

22 https://www.wikidata.org/wiki/Property:P1628.

B https://www.wikidata.org/wiki/Property:P1709.

24 https://www.wikidata.org/wiki/Property:P1476.

Z http://purl.org/dc/terms/title.

26 https://schema.org/name. For documentation on the scheme: https://schema.org.
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3 English & Mot logged in Talk Contributions Create account Log in

|II |I Property Discussion Read View history |Search Wikidata Q >

WIKIDATA title (pi476)

published title of a work, such as a newspaper article, a literary work, a website, or a performance work # edit
Main page original title | article
Community portal
. Configure
Project chat In more languages
Create a new item Language Label Description Also known as
Recent changes . B . . - B
e English title published title of a work, such as a newspaper original title
N article, a literary work, a website, or a article
Query Service
performance work
Nearby
Help Italian titolo titolo di un‘opera titolo originale
Donate
French titre titre d'une ceuvre, par exemple d'un livre, d'un titre original
Printiexport film, d'un magazine ou d'une ceuvre d'art
Download as PDF pen‘ormalrf
Sardinian

Tools

What links here
Related changes
Special pages
Permanent link

Page information Data type

Concept URI

All entered languages

Monelingual text

Statements
equivalent property S http://schema.org/name & edit
~ 0 references
+ add reference
E http://purl.org/dc/termsititle # edit

~ 0 references
+ add reference

+ add value

Figure 29. “Title” Property (P1476), linked to the “name” field of Schema.org and to the “title” field of Dublin-Core,
through “equivalent property in other ontologies” (P1628)

An example of “class mapping” can be found in the “creative work” Izen (Q17537576) of Wikidata*
which is linked, through the “equivalent class” Property (P1709), to both the “CreativeWork” class of
Schema.org® and to the “work” class of GND ontology.”’

27 https://www.wikidata.org/wiki/Q17537576.
28 http://schema.org/CreativeWork.

2 https://d-nb.info/standards/elementset/gnd#Work.
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¥p English & Not logged in Talk Contributions Create account Log in

|II | I Item Discussion Read View history |Search Wikidata Q -

WIKIDATA creative work (gi7s37576)

distinct artistic creation such as artwork, literature, music, and paintings /edit
Main page Work | artwork | work of art
Community portal
Project chat
Create a new item Language Label Description Also known as
Recent changes

~ In more languages ©°"9"r®

Ra English creative work distinct artistic creation such as artwork, Work
ndom item

literature, music, and paintings artwork
Query Service

work of art

Nearby
Help Italian opera creativa oggetto tutelato dalla legge sul diritto d'autore opera dell'ingegno
Donate opera d'ingegno
Tools French ceuvre creative
What links here Sardinian

Related changes
Special pages

Permanent link All entered languages

equivalent class § http://schema.org/CreativeWork A edit

~ 0 references
+ add reference

§ http://d-nb.info/standards/elementset/gnd#Work Z edit

~ 0 references
+ add reference

+ add value

Figure 30. “Creative work” Iten (Q17537576), linked to the “CreativeWork” class of Schema.org and to the “work”
class of GND ontology, through the “equivalent class in other ontologies” Property (P1709)

Relations between Entities such as those described can then be exploited in the search stage to use
any mapped scheme indifferently: remaining to the cited examples, with a simple query in the
SPARQL endpoint of Wikidata® you can retrieve the “title” Property starting from the “title” field of
Dublin-Core’® or the “creative work” Item: starting from both the “CreativeWork” class of
Schema.org’ or from the “work” class of GND ontology.*

Moreover, in the contents of Wikidata, and therefore also in the Wikibase mechanisms, the
management of the hierarchical relations between Properties is envisaged too: among the examples of
queries in the SPARQL documentation,** there is a query that collects all the “Subproperties” of the
“location” Property (P276) even with multiple degrees of separation;” this type of hierarchical relation
can be used, for example, to link MARC fields to the relative subfields or to single characters of fixed

% The “Query Service” of Wikidata is https://query.wikidata.org/, and the starting page of the documentation is
https://www.wikidata.org/wiki/Wikidata:SPARQL query service/Wikidata Query Help.

’1 See the SPARQL query http://tinyurl.com/ydfaen53.

32 See the SPARQL query http://tinyurl.com/ydfmckyx.

% See the SPARQL query http://tinyurl.com/y9zjcSkx.

34 See, in particular, the “Wikibase predicates” section

https://www.wikidata.org/wiki/Wikidata:SPARQL query service/queries/examples#Wikibase predicates.

%> See the SPARQL query http://tinyurl.com/ydyf2fu7.
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length fields, and also to link (in the case of mappings) multiple MARC fields to more generic concepts
(such as “title” or “creator”).

Linking mechanisms between Entities can be inserted into more complex queries to search for data
based on the different mapped schemes: an immediate example can be the search for all Wikidata
Items presenting the string “Alice's Adventures in Wonderland” as Dublin-Core “title” *

|II”"“ Wikidata Query & Examples ©@Hep |~ £ Tools ~ 2, Engiish
Query Helper @ 1 SELECT 7item ?itemLabel
2 WHERE
item  propwikibase "Alice’s Adventures in Wonderland"@en 4 ?item ?propwikibase "Alice's Adventures in Wonderland"@en.
+ Filter : {

SELECT ?propwikibase
WHERE
H| 8 {7prop wdt:P1628 <http://purl.org/dc/terms/title> .

prop | equivalent property ~ | http://purl.org/dc/terms/title

+ Show BIND( STR(?prop) AS ?string ).
BIND( REPLACE( ?string,"entity/","prop/direct/" )} AS ?Pentity )
11 BIND( IRI(7entity) AS 7propwikibase).
Limit 10 12 }

13 }
14 SERVICE wikibase:label {bd:serviceParam wikibase:language "[AUTO LANGUAGE],en" .}

R— 15 }LIMIT 18

~
=~

e~ @ <»Code  &Download~ & Link~
item ItemLabel

Q wd:Q92640 Alice's Adventures in Wonderland

Q wd:Q1788458 Alice's Adventures in Wonderland

Q wd:Q2096569 Alice's Adventures in Wonderland

Q wd:Q20872991 Alice's Adventures in Wonderiand

Q wd:Q21957418 Alice's Adventures in Wonderland (1907)

Figure 31. SPARQL query that searches the Dublin-Core “title” field for the string “Alice’s Adventures in Wonderland”

In practice, the scenario that can be prefigured is that a large amounts of bibliographic data stored in
Wikibase (with the informative detail verified in this experiment) can be accessed and searched both
with the UNIMARC or other semantics, for example schenza.org or BIBFRAME.

Main Wikibase technical potential for bibliographic information

Once all the MARC information detail is translated into the Wikibase Data Model, it becomes possible

to exploit, for the bibliographic data, the technical solutions and the services implemented in
Wikibase.

36 See the SPARQL query http://tinyurl.com/y7912sit.
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The conversion of the UNIMARC record in Wikibase Data Model can facilitate the use of
data

The degree of real “usability” of data structured in MARC, especially in this era of great innovation in
storage formats and query protocols, is a widely debated topic in literature and is often a subject of
criticism towards the standard.

Loading the full MARC detail in the Wzkibase Data Model (starting with one of its dialects, such as
UNIMARC) can probably respond to a good number of needs that are highlighted in the actual
practice of using the standard. A quick list of most significant needs for which it is useful to seek
answers, can certainly be drawn from the authoritative analysis already proposed for the problem,
such as the article “MARC21 as Data: A Start” in which Karen Coyle highlights the need to overcome
the limitations of the MARC format with a view to providing new bibliographic services in the context
of the web, while underlining that it is necessary first to have a complete knowledge of all the
informative detail that the MARC conveys. In her analysis, Karen Coyle lists a series of technical
limitations of the MARC format that hinder the complete decoding of its content. These technical
limitations can perhaps find a solution with the translation in the Wzkibase Data Model: below are
some significant examples taken from the article mentioned and from another by the same authoress.

A “usable version” of the MARC: with explicitation of the encoded values

The transformation into the Wzkibase Data Model can provide a “usable version” of the MARC: it is
known (and it is also obvious) that anyone or any system that needs to work on data structured in
MARC must create its own elaboration of the format:*” in Wikibase, definitions and descriptions of
the data (Labels, Descriptions and Aliases of Fingerprints) coexist with data, in the same system by
using Properties and relationships between Entities.’® By exploiting this mechanism, the MARC coded
data can be registered with pointers to the Entities containing their definitions (see above the
paragraph “Relational model”); the same can be done for the data recorded in MARC as a placeholder
in the fixed length fields: all the codes provided for the cases of ambiguity (the “fill character” for
cases in which it is not possible to define the correct value, the “blank” to be used as a simple
placeholder and the others “Unknown”, “Combination”, “Not applicable”, “Not present” and
“Other”) can be managed with appropriate Entities containing the corresponding definitions.*
Similarly, specific Entities can be created for all the values prescribed in the indicators of the MARC
fields, including the value “Undefined”.*

’7 “ Anyone wishing to develop applications for MARC21 must create their own usable version” (Coyle 2011).

38 “My own database still lacks definitions and descriptions, and those will probably need to be added by screen-scraping
hundreds of screens from the LC web site” (Coyle 2011).

39 “The use of values for ‘unknown’ and ‘no attempt to code’ are directly related to the characteristic of fixed length fields
made up of positional data elements, where all positions must be filled in to retain the positioning” (Coyle 2011).

40 “In addition to the fixed field values like ‘Unknown’, almost 60% of indicator positions (206 out of 350 in my database)
have the value ‘Undefined’ These truly represent empty positions in the record format and they can be ignored” (Coyle
2011).
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Identification of univocal data, and their respective sources

The relationship between Entities supported in the Wikibase Data Model, and the consequent
articulation in unique Entities in the transformation from the MARC format, make it possible to ensure
the identification of the univocal data.

This makes the translation of encoded data with their respective names and definitions in natural
language completely transparent: the entries of authority lists and controlled vocabularies are
recorded in separate Items, and are automatically replaced by Wikibase with the Label (in the
graphical interface) and the identifier (in the data export) of the Izen that hosts the unique data.*!

All the Entities of the Wikibase Data Model are uniquely identified with URIs, as required in the
context of the semantic web;* the source of the data can be recorded for each Statement
(corresponding to UNIMARC field) using the Source and, with the described solution, it is also
possible to reconstruct the exact sequence of the original details.*

Statistics of descriptive elements

Once loaded into Wikibase, all elements of MARC semantics (fields, subfields, indicators, positional
values in fixed length fields and controlled vocabulary entries) are available not only in complete and
searchable lists, but also with statistics of their use. The quantifications can be obtained through the
queries supported by the system itself or through those supported by SPARQL endpoints: for
example, among the queries proposed in the Wikidata Query Service documentation,* there is a
query that gathers all the Izeszs with a specific Property (the “Wikimedia database name” Property,
P1800);* the same query can be easily adapted to return the count of these Itenzs,*® thus providing a
statistic of the use of the Property.”’

41 “The fixed fields are fixed-length strings with positional data elements that take coded data that is presumably useful for
machine processing. These are primarily in the form of controlled term lists with the terms represented by 1-2 character
codes” (Coyle 2011).

42 «“All of the data elements in my study must be assigned an identifier, and I use http URIs for this under the registered
domain name ‘marc21.info’” (Coyle 2011).

# “Tt is also convenient if the description of the data elements contains information that would lead back to the original
encoding of that data in MARC21” (Coyle 2011).

4 See the documentation at

https://www.wikidata.org/wiki/Wikidata:SPARQL query service/queries/examples#All items with a property.

# See the SPARQL query http://tinyurl.com/yatx3324.

46 See the SPARQL query http://tinyurl.com/ya8d52zr.

47 “Having the MARC21 fixed fields, tags and subfields in a database first allowed me to do some quick statistics based on
the names of fields and fixed field values” (Coyle 2011).
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Sharing of bibliographic data between different systems

Wikibase can facilitate the sharing of component parts of the record, even starting from the most
simple: it could host the shared parts of the record, also produced on the base of different standards.*
The shared bibliographic data may reside in a shared central installation.*

Wikibase Data Model is designed for concurrent editing

Wikibase can handle the semantics of MARC into a new storage format natively designed for
collaborative editing, even in individual parts of the record.”® The Wikibase Data Model is an open
format with a broad user community.”’ Wikibase (although it uses relational DBMS such as MySQL
or MariaDB) is based on data storage in triples.”

Redirection between Item

Wikibase handles redirection in case of “replacements” of an Itenz: old Iten will remain preserved,
with its Fingerprint and all its information, but will contain the reference to the new Izenz that replaces
it. This feature provides a technical solution to the problem of “replacement” between identifiers
(BID) in SBN: in practice the need to merge two entities when it occurs that one of them was created
by mistake.

48 “Output rates of intellectual and cultural products is increasing. Libraries have already responded to this through shared
cataloging and purchase of cataloging from product vendors. However, the records produced in this way are then loaded
into thousands of individual catalogs in the MARC-using community” (Coyle 2017).

4 “Those records are often edited for correctness and enhanced. Thus they are costing individual libraries a large amount
of money, potentially as much or more than libraries save by receiving the catalog copy. [...] The repeated storing of the
same data in thousands of catalogs means not being able to take advantage of true sharing. In a cloud solution, records
would be stored once (or in a small number of mirrors), and a record enhancement would enhance the data for each
participant without being downloaded to a separate system” (Coyle 2017).

>0 “‘Sharing’ in today’s environment means exporting data and sending it as a file. Since MARC records can only be shared
as whole records, updates and changes generally are done as a ‘full record replace’ which requires a fair amount of cycles”
(Coyle 2017).

>1 “Moving more toward open source would be facilitated by moving away from a library-centric data standard and using at
least a data structure that is commonly deployed in the information technology world” (Coyle 2017).

>2 “NoSQL databases and triple stores. The current batch of databases are open source, fast, and can natively process data
in a variety of formats (although not MARC) [...] This makes deployment of systems easier and faster” (Coyle 2017).
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Page | Discussion

Q1640

Redirect page

Read View history

Redirect to:

. Q1502

Page | Discussion Read View history

Elogio del disordine (i502)

(Redirected from Q1640)

ITUCCUWIA\0186525

[edit]
No aliases defined

* In more languages

Figure 32. Example of redirection between two Items in Wikibase

History of all versions of Item

Wikibase allows to preserve the history of editing operations on all Entities (both Itens and Properties)
stored in the system: all the revisions of the Entities are kept in the history with date and author

references of the changes and, in the best Wiki tradition, with the support of discussions about each
version.

The versions can be individually restored at any time.
Revision history of "Galimberti, Fabio <1972- >" (Q152)
View logs for this page

Browse history

From year (and earlier): (2017 = | From month (and earlier): | all - [ Deleted only | Go

Diff selection: Mark the radio boxes of the revisions to compare and hit enter or the button at the bottom.
Legend: (cur) = difference with latest revision, (prev) = difference with preceding revision, m = minor edit.

Compare selected revisions

o (cur|prev) © 22:24,11 May 2016 Botrunner (Talk | contribs | block) .. (17,211 bytes) (-2,212) .. (Removed claim:
Heading - personal name [auth] (p1038): Galimberti, Fabio <1972- =) (rollback more than 10 edits | undo)

« (cur | prev) (+] 22:20,11 May 2016 Botrunner (Talk | contribs | block) .. (19,423 bytes) (+663) . . (Added reference to
claim: Heading - personal name [auth] (p103s): Galimberti, Fabio <1972- =) (undo) {restore)

o (cur|prev) C 22:19, 11 May 2016 Botrunner (Talk | contribs | block) .. (18,760 bytes) (+923) .. (Changed claim:
Heading - personal name [auth] (p1038): Galimberti, Fabio <1972- >) (undo) (restore)

(

(
o (cur|prev) 22:17,11 May 2016 Botrunner (Talk | contribs | block) .. (17,837 bytes) (+341) .. (Changed claim:
Heading - personal name [auth] (p1038): Galimberti, Fabio <1972- >) (undo) (restore)
(
(

« (cur|prev) 21:39, 11 May 2016 Botrunner (Talk | contribs | block) .. (17,496 bytes) (+345) . . (Created claim:
Heading - personal name [auth] (p1038): Galimberti, Fabio <1972- >) (undo) (restore)

Figure 33. Revision history of the Iten corresponding to the author Galimberti, Fabio
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Export in RDF

Although an “enriched” version of the semantic triple is implemented in the Wzkibase Data Model,
Wikibase also provides an export of all Ent:ty elements in standard RDF.

The solution is implemented in the Wikidata Toolkit (an additional library of tools connected to the
Wikibase software),” and is based on the “reification” mechanism: the process by which, in the
context of the Semantic Web, complex data structures (such as the Statement of Wikibase Data Model
that also contain Qualifiers and Sources) are represented by introducing new elements that make it
possible to use only elementary semantic triples (Erxleben, Gunther, Krotzsch, Mendez, Vrandeéi¢
2014).

Through this service already available in Wikibase, therefore, the upload of all the UNIMARC details
tested in the experiment also obtains the effect of a standard mapping towards RDF and,
consequently, the possibility to expose the data with the usual methods of the semantic web.

For example, looking again at the main bibliographic record tested in the experiment, the RDF Turtle
export (in the section immediately following the initial prefix statements, @prefix) presents the
contents of the Fingerprint of the Iten and, subsequently, the list of Targets of all the Statements with
which the record fields have been mapped: note, in the Figure 34, the entire string “Lo stato
innovatore...” for the Statement with Property “P754” (title area), and the presence of pointers to
other Items for heading fields, such as “Q152” (Iterz of Galimberti, Fabio) for Property “P1195”
(Personal Name - Secondary Intellectual Responsibility).

>3 The reference site of the software library is https://www.mediawiki.org/wiki/Wikidata Toolkit.
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wdata:Q156 a schema:Dataset ;
schema:about wd:Q156 ;
cc:license <http://creativecommons.org/publicdomain/zero/1.6/> ;
schema:softwareVersion "6.8.1" ;
schema:version "2504"~"xsd:integer ;
schema:dateModified "2016-08-02T22:58:112"~"xsd:dateTime .

wd:Q156 a wikibase:Item ;
rdfs:label "Lo Stato innovatore"@en ;
skos:preflLabel "Lo Stato innovatore"@en ;
schema:name "Lo State innovatore'@en ;
rdfs:label "Lo Stato innovatore"@it ;
skos:prefLabel "Lo Stato innovatore"@it ;
schema:name "Lo Stato innovatore'@it ;
skos:altLabel "CFI0893220"@en,
"IT\\ICCU\\CFI\\0893220"@en,
"CFI0893220"@it,
"IT\\ICCUN\CFIN\0893220"@it ;
wdt:P644 "IT - 2014-2498" ;
wdt:P779 "Roma ; Bari : GLF editori Laterza, 2014" ;
wdt:P657 "20140514d2014 ||| |@itac50 ba" ;
wdt:P923 "IT - IT-FI0098 - 20140514" ;
wdt:P754 "Lo Stato innovatore : sfatare il mito del pubblico contro il privato / Mariana Mazzucato ; traduzione di Fabio Galimberti" ;
wdt:P793 "Anticorpi ; 43" ;
wdt:P620 "9788858111703" ;
wdt:P618 "CFI0893220" ;
wdt:P673 "it" ;
wdt:P619 "20160201124421.0" ;
wdt:P671 "ita" ;
wdt:P788 "XXVI, 351 p. ; 21 cm" ;
wdt:P1195 wd:Q152 ;
wdt:P1193 wd:Q155
wdt:P1218 wd:Q157
wdt:P1224 wd:Q159
wdt:P1226 wd: Q160
wdt:P1228 wd:Q161
wdt:P603 "\"01429namb 2200313 i 450 \"" ;
wdt:P1255 "z01 - i - xxxe" ;
wdt:P1261 "z@1 - n" ;
p:P644 wds:Q156-d549bbc7-46cd-da5f-95f7-e7fcad24eefs .

Figure 34. Excerpt of the RDF Turtle export of the Izer corresponding to the UNIMARC record BID
TT\ICCU\CFT\0893220

Thanks to the choices made in the implementation of the Wikibase data model, the RDF export can
manage a specific information content both as a whole (for example ISBD Area 1 or UNIMARC 200
label) and as an atomic element (for example Title proper or subfield a): this first part of the RDF
export (Figure 34) can provide access (in querying or extracting data) to the contents of the “entire”
UNIMARC fields (such as Area 1 ISBD, mapped with Property P754).

Later in the same RDF textual display (Figure 35), there are also the details of Qualifiers and Sources
for each Statement: for example the one corresponding to UNIMARC 200 (ISBD Area 1), where we
can found the contents of all the subfields (including subfield a, mapped with Property P755) and the
Source “National Central Library of Florence” which was translated with wikibase:Reference “wdref:
872bd272cb87c¢b64b2cc120c5ec14406a1546efb”.
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wds:Q156-43f2e678-4ac0-048e-003f-217c¢61585270 a wikibase:Statement,
wikibase:BestRank ;
wikibase:rank wikibase:NormalRank ;
ps:P754 "Lo Stato innovatore : sfatare il mito del pubblico contro il private / Mariana Mazzucato ; traduzione di Fabio Galimberti" ;
pq:P1250 wd:Q180 ;
pq:P755 "Lo Stato innovatore" ;
pq:P759 "sfatare il mito del pubblico contro il privato" ;
pgq:P760 “"Mariana Mazzucato" ;
pgq:P761 "traduzione di Fabio Galimberti" ;
pq:P11 "a[l] e[1] f[1] g[1]" ;
prov:wasDerivedFrom wdref:872bd272cb87ch64b2cc120c5ec14406a1546efh .
wd:Q156 p:P793 wds:Q156-79885b6a-46bf -c78e-f24b-8226b526ed69 .
Figure 35. Another excerpt of the RDF export of the Ize corresponding to the UNIMARC record BID

IT\ICCU\CFIN\0893220

This more detailed level of RDF export can provide more targeted access to the content of subfields

and indicators, or to coded informations (such as the data of the Coded Information Block of
UNIMARQ).

Wikibase can manage multiple descriptive models within the same Item

By exploiting the possibility to qualify each Statement and specify its source, it is also possible to
record the standard used for each stored field: this makes it technically possible to manage, within the
same Item, descriptions produced in accordance with multiple standards and from multiple sources,
always maintaining the faculty to recognize and then filter the required fields.

The “coexistence” of multiple standards within the same Izenz, is a different and additional option
than the mapping (described above) of the structural elements of the already loaded data and refers
to the possibility of creating the same element following different standards or cataloging rules: for
example, the date of publication can be recorded by following both the rules for transcribing the
information provided by ISBD and those provided by the RDA.
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Statements
Title and statement of s Maria Adelaide Raschini: necessita e inattualita della filosofia : atti 7 edit
responsibility del 4. Congresso nazionale sul suo pensiero / a cura di Pietro
Suozzo
Title proper Maria Adelaide Raschini
~ 0 references
+ add reference
+ add value
Publication, Distribution @ Firenze : Olschki, 2014 # edit
Place of Publication, Firenze
Distribution
Name of Publisher, Qlschki
Distributor
Date of Publication, 2014
Distribution

~ 1 reference

Transcription standard https:/iwww.ifla.org/publications/int
ernational-standard-bibliographic-
description

+ add reference
o ) . -
®  Firenze : Olschki, 2014 & edit

Place of Publication, Firenze

Distribution

Name of Publisher, Qlschki

Distributor

Date of Publication, MMXIV

Distribution

~ 1 reference

Transcription standard http://www.rda-
jsc.org/archivedsite/rda.html

+ add reference

+ add value

Figure 36. Example of 2 Statements corresponding to the publication data recorded following respectively the rules for
transcribing the information provided by ISBD, and those provided by RDA (experimented on
https://test.wikidata.org/wiki/Q166411)

Wikibase can handle multiple streams of modification

Wikibase offers open and documented interfaces (API) that allow external systems to query and
modify managed data; such interfaces, along with the presence of a large amount of basic software
libraries produced for Wikibase by the Wikimedia community, give the opportunity to expose the
data to multiple editing flows from the outside.

Possible directions

As mentioned, in most of the existing initiatives the publication as LOD (Linked Open Data) of
bibliographic data becomes an additional activity compared to the traditional flow of creation and use
of the bibliographic record: in practice the existing bibliographic data are published as LOD and
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their publication does not influence their creation. In these initiatives, the publication of data takes
place through a process — usually automatic — of semantic conversion (not just syntactic): the ontology
(or metadata scheme) traditionally used is converted into a new ontology considered most suitable for
the Web of data. One of the reference points of these translations is the FRBR conceptual model>* An
exception is BIBFRAME which — as mentioned — deals with both the problem of new strategies of
managing bibliographic records, and the problems of the complete semantic conversion of the
MARC21 format.

The proposal presented in this contribution starts from the assumption that UNIMARC (and in
general the MARC format) is a de facto ontology and proposes to make it explicit and to convert it —
only at a syntactic level — in Linked Data / RDF structures through the use of the Wikibase data model.
The bibliographic data hosted in Wikibase could therefore become not only a way to publish data as
LOD, but also an environment for the production of bibliographic data. Many could be the
advantages of this new environment, among which:

- the collaboration potential of the Wiki model;
- the native ability to process data in a multilingual environment;

- the availability of data (in reading and writing) with open protocols (SPARQL, API Wiki,
etc.);

- the availability of open software and utilities with a wide base of development and
experimentation worldwide.

To these advantages must be added another: the offer of very agile instruments — in particular the
ability to host different ontologies — that can also support the ongoing discussion on the bibliographic
control (from FRBR to LRM”) without semantic conversions of legacy data that, in a production
environment, can be really expensive and problematic.

In the course of over half a century of MARC application we have already witnessed different
embodiments of the semantics of the standard (maintained substantially unaltered) from a “basic
syntax” — ISO 2709 — to another — XML — with the according evolution of query protocols, from
239.50 to the different web service protocols (for example SRU’® and SRW*” based on XML over
HTTP). On this path this contribution proposes to convey the semantics of MARC (preserving all the
informative detail) through a new syntactic embodiment, the Wikibase Data Model, which allows to
exploit a management system already widely used, the Wikibase software, complete with protocols
and APIs for querying, creating and editing data.
The double aim of this “new embodiment” of the MARC intends to be, on the one hand, to bring
MARC bibliographic data (retaining all the semantic details) towards the mainstream of the most
widespread methods of data sharing and, on the other hand, to provide a management tool — or new

>* The point on FRBR can be found in Karen, 2016.
%> The reference site for IFLA RLM is: https://www.ifla.org/publications/node/11412.
%6 http://www.loc.gov/standards/sru/.

>7 http://www.loc.gov/standards/sru/companionSpecs/srw.html.
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production environment — that facilitates the MARC ontology mapping with new proposals of a
semantic (or ontological) nature in the field of bibliographic data.

The Italian context

Focusing only on the specific case of Italy, using the Wikibase data model as a way to publish LODs
and, above all, experimenting with the new production environment could be an interesting proposal
also for the Italian library network Servizio Bibliotecario Nazionale. In particular, the SBNMARC
protocol®® (based on XML messages over HTTP), that is currently used by local library systems
(named “poles”) to update the central database “Indice SBN” (in fact the Italian union catalog), could
read and write — with an appropriate interface — also on a “new Wikibase production environment”
implemented in accordance with this contribution: in this way (for example to manage a transition
phase) the software currently used by the local library systems could also update the data of the new
production environment. This hypothesis would obviously require more investigations, specifications
and testing, but from a technological point of view it is a viable solution. In a nutshell, the SBNMARC
protocol essentially conveys two types of coded information. The first one is related to the application
services that the “Indice SBN” makes available to local systems (or poles): it is an exchange of request
messages (for example: Search, Create, Modify, Delete, Align) and of reply messages from the “Indice
SBN”. The second one refers to the bibliographic content exchanged in those messages: here
SBNMARC is fully compliant with UNIMARC semantics (in XML syntax). In order to allow a local
SBN library system to interact with a “new Wikibase production environment” it would therefore be
necessary to map the application services of the SBNMARC protocol with the open and documented
interfaces (API) of Wikibase.

In any case, given the lack in Italy of a large-scale initiative concerning bibliographic data as LOD,
even the publication alone of SBN data using the Wikibase Data Model would be a significant step.

>8 The reference site of the SBNMARC protocol is
http://www.iccu.sbn.it/opencms/opencms/it/main/sbn/evoluz_indice sbn/pagina 144.html.
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