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PHILOBIBLON AND THE WIKI WORLD:
SUSTAINABLE TECHNOLOGY

Charles B. Faulhaber!

I am delighted to have this opportunity to honor my good friend
and University of California colleague Harvey Sharrer, whom I have
known since the fall of 1967 when we met in the Biblioteca Nacio-
nal in Madrid. We were both there to work on our dissertations,
Harvey on the legendary history of Britain in the Libro de las bien-
andanzas y fortunas of Lope Garcia de Salazar and I on the influence
of classical Latin rhetoric in early Castilian literature.

Since then we have collaborated for over thirty-five years on
PhiloBiblon, with Harvey focusing on the Bibliografia de Textos
Antigos Galegos e Portugueses (BITAGAP) along with Berkeley
professor and my colleague Arthur L-E Askins, University of San
Francisco professor Martha E. Schaffer, and numerous collea-
gues in Portugal.

In addition to his yeoman work on BITAGAP, Harvey has
also provided a great deal of material for PhiloBiblon’s two other
databases, the Bibliografia Espariola de Textos Antiguos (BETA)
and the Bibliografia de Textos Antics Catalans, Valencians I Balears
(BITECA).

PhiloBiblon (PhiloBiblon 1997-21) is one of the oldest ongoing
Digital Humanities projects in the U.S. and the oldest in the His-
panic world. Its immediate ancestor was the Bibliography of Old
Spanish Texts (BOOST) (Cdrdenas ez al. 1975), an in-house data-
base for the Dictionary of the Old Spanish Language project (UW-
Madison, 1972-2001), sponsored by the National Endowment for

! https://orcid.org/0000-0002-1361-1295. University of California-Berkeley, Department
of Spanish & Portuguese. Emeritus Professor. Contact: cbf@berkeley.edu.
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the Humanities (NEH). Spun off in 1981 as an independent project,
it has become the indispensable starting point for any serious re-
search on medieval Iberian history, literature, or culture. In its more
than 40 years of existence it has stimulated a renewed interest in
manuscript studies and uncovered thousands of little known, un-
known, and/or lost manuscripts and works: e.g., the only known MS
of the Spanish masterpiece Celestina; the Portuguese version of John
Gower’s Confessio amantis; the 14™-c. Pergaminho Sharrer, discov-
ered by our homenajeado, with works and music of seven poems by
King Dinis of Portugal (1279-1325). PhiloBiblon’s detailed descrip-
tions go far beyond what is available in existing manuscript cata-
logs. Compare, for example, the difference between the Biblioteca
Nacional de Espafia’s catalog record for VITR/4/6%, a stunningly
beautiful copy of the Siete partidas of Alfonso X the Learned, and
the PhiloBiblon record (BETA manid 3373) with its detailed analy-
sis of quire structure, pictorial elements, catchwords, rubrics, line
fillers, ink types; history of the MS, and contents, with incipit and
explicit of every major section of the text.

PhiloBiblon has been used as a cataloging resource by, among
others, the library of the University of Madrid, the Royal Library
in Madrid, the Ajuda library in Portugal, the National Libraries of
Argentina, France, and Spain, and the Biblioteca Virtual Miguel de
Cervantes (Spain’s largest digital library).

There is no other printed or online resource that spans the gap
between detailed description of primary sources and the historical
context in which the cultures of the Iberian Middle Ages developed
and flourished. By its very nature PhiloBiblon provides material for
comparatists interested in other European and trans-Mediterranean
cultures, both medieval and early modern, and thereby fosters stu-
dies of the complicated multicultural / multilingual hybridity of the
Iberian and related European and Mediterranean worlds: represen-
tations and interactions of Christians, Muslims, and Jews, chains
of translations and literary influences, gender, politics and religion,

? <http://catalogo.bne.es/uhtbin/cgisirsi/x/o/o/57/20/MSS.MICRO"2F8150/0/X1000
3893922user_id=WEBSERVER> (accessed: 08/02/2021).
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textual materiality, the prosopography of social classes... Moreover,
PhiloBiblon makes research more efficient and therefore less costly.
It saves scholars time and money as they begin research programs by
making it possible to locate relevant materials or pose and answer
exploratory questions in minutes or hours instead of days or weeks.
Time is the most precious resource scholars have.

I have described PhiloBiblon’s technical evolution from a flat-file
dbms with ten fields (240 characters per field) in 1975 to the current
system (Faulhaber 2016). The relational dbms (now Windows Ope-
nlnsight) that followed the flat-file dbms in 1987 is still used for data
input: 1.246 data elements (more than any other MS description
model), 98 controlled vocabularies (with +/-2000 properties), 30
data-entry forms, and 110 indexes in 10 related tables: MsEd (man-
uscripts and prints), Copies (of prints in MsEd), Uniform Title
(works), Analytic (instances / witnesses), Geography (toponyms),
Institutions, Persons, [holding] Libraries, Secondary references, Sub-
ject headings. The web version released in 1997 and enhanced with
NEH support in 2015, has data entry and display capabilities for
English, Spanish, Catalan, Galician, and Portuguese.

The current technology is both inelegant and inefficient. Data
entry, entirely manual, is limited to a single user at a time. Regular
uploading to the web (4-6 times a year) entails the export of XML
files, validation of the resulting files against the PhiloBiblon schema
with <oXygen> XML Editor (SyncRO Soft 2002-21), correction of
any errors, and the upload of the corrected files to the UCB Library
server, where the California Digital Library’s eXtensible Text Fra-
mework (XTF) runs a Perl (Perl 2002-21) script against the XML
dara files, exploding them into individual records, indexing them,
and then converting them to HTML files on the fly as the result of
an end user search.

This system, rife with potential for human error, has simply
evolved over the past forty years in an attempt to keep up with
hardware and, especially, software changes in an environment of
constrained resources. Human labor has taken on tasks that in a
well-financed system can and should be performed by software.
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Nevertheless, PhiloBiblon continues to grow, from 966 records
in 1975 to 269.935 records in 2006 to the current total of 327.957
as of the end of 2020. This growth speaks to the dedication and
hard work of the members of PhiloBiblon’s three research teams,
one of whom, Gemma Avenoza, we just lost in a terrible blow to our
community (Faulhaber, Perea ez /. 2021). While a small amount of
this data was entered by grant-funded student assistants, the bulk
of it was input without cost by the scholars involved in the project,
like Gemma. Most funding has been devoted to technical enhance-
ments and has come primarily from periodic NEH grants (PhiloBi-
blon 1997-2021 Acknowledgments®) supplemented by smaller grants
from other organizations, e.g. Andrew W. Mellon Foundation,
Gladys Krieble Delmas Foundation, Fundacién Ignacio Larramen-
di). While enormously helpful, they have never been large enough
or frequent enough to keep PhiloBiblon at the forefront —or as some
colleagues call it, the bleeding edge— of technological change. In the
last twenty years in particular lack of funding has made it increas-
ingly difficult to keep up with the pace of technology.

The Humanities Computing —now Digital Humanities— world
has conceived numerous projects for the description of medieval
manuscripts. These in turn have led to formal data models such
as the Text Encoding Initiatives (TEI) Ps Guidelines 10 msdescrip-
tion (TEI 2020, Driscoll et al. 2005, Vertan and Reimers 2010),
the European Data Model of the Europeana consortium (EDM)
(Europeana 2015, Europeana 2016). One of the prototypes for TEI
msdescription as well as one of the first projects (1996) with digitized
images of medieval manuscripts was Digital Scriptorium (on which
Faulhaber served as Co-PI). Perhaps the most interesting of the pro-
jects based on TEI msdescription is e-codices, digitized manuscripts
from Swiss libraries, with extensive technical documentation. Other
significant projects for cataloguing medieval manuscript are: Well-
come Arabic MSS online, Schoenberg Database of Manuscripts,
TRAME (Text and Manuscript Transmission of the Middle Ages

3

<https://bancroft.berkeley.edu/philobiblon/acknowledgments_en.html> (accessed: 08/
02/2021).
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in Europe), Biblissima, West African Manuscript Data Base (host-
ed at Berkeley), and Manuscriptorium. Indexes dealing with other
periods and based on other writing surfaces have also been created,
e.g., CDLI (Cuneiform Digital Library Initiative 2021), Papyri.info.

We had initially hoped that we could simply port PhiloBiblon’s
records into an existing platform based on Linked Data (W3C 2015)
and the Resource Description Format (W3C 2014) -LD/RDF-, but
there is no current or proposed national or international project
with a data model as complex as PhiloBiblon’s; nor one that, in
addition, goes beyond manuscripts to include other entities. Data
entry, the single most difficult and demanding task in the creation
of scholarly indexes, is generally manual. In e-codices, for example
descriptive metadata is manually entered directly into a TEI-based
XML schema (W3schools 2021), or indirectly, via Word files, then
loaded into its Content Management System. Discovery and visua-
lization capabilities in similar projects are, in most cases primitive,
limited to works, named entities, languages, chronology, or topon-
yms. None of them have begun to grapple in any serious way with
the use of LD/RDF for data input or export.

The Hill Museum and Manuscript Library (HMML, St. John’s
University) is an exception for its handling of exactly the same sort
of practical problems PhiloBiblon must deal with, particularly dis-
tributed data entry in its vVHMML Reading Room (Manual for
Metadata Entry in vHMML 2016), and export of search results in
multiple formats®.

PhiloBiblon staff have watched developments in the broader li-
brary world as well, starting with the Dublin Core Metadata Initia-
tive (OCLC 1995-2021) and culminating, to date, with BIBFRAME
2.0 (Futornick & Kovari 2018), whose data model, still heavily
MARC-dependent (Library of Congress 13/03/2020), cannot captu-
re PhiloBiblon’s complex data, nor would it be able to do so without
extensive development.

4 We broached the possibility of folding PhiloBiblon into vVHMML with Daniel Gullo,
HMMLs assistant director, but he informed us that to do this the vYHMML data
model would need to be considerably expanded.
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The only viable long-term solution is to move PhiloBiblon to
an existing platform that does have the strategic and tactical ability
to keep up with technological change. Such a platform should be
based on the Wiki world, which has grown up outside the other
two and has now matured sufficiently to be a viable option, spe-
cifically MediaWiki (WikiMedia Foundation 26/05/2020), the
technological underpinning of Wikipedia (WikiMedia Foundation
2001-2021), arguably the most visible and successful example ever of
knowledge technology in service to humanity, which just celebrated
its twentieth anniversary (WikiMedia Foundation 14/01/2021). Wi-
kipedia depends, like PhiloBiblon, on unpaid and volunteer effort,
in its case more than 280.000 editors who create and maintain more
than 55 million articles in 300 different languages read 15 billion
times a month. In its twenty years of life Wikipedia has spun off a
host of other Wiki-based projects’. For the purposes of PhiloBiblon
the most important of these are WikiData (WikiMedia Foundation
20/12/2019), the structured information database for all Wiki pro-
jects, and Wikibase (WikiMedia Foundation 10/02/2021), its un-
derlying software base.

It was not possible to consider using MediaWiki with WikiData
and Wikibase as a serious LD/RDF platform even a few years ago,
but currently they are being studied by major libraries and consortia
(OCLC Project Passage [Godby ez al. 2019], Deutsch Nationalbi-
bliothek GND+Wikibase [Fischer and Ohlig 2020], Bibliotheque
nationale de France National Entities+Wikibase [Bibliothéque na-
tionale de France 2020], Association of Research Libraries [2019])
with promising results (Thorsen 2019, Smith-Yoshimura 2020). Pa-
raphrasing the BnE Wikibase enables a major change of perspective
with respect to bibliographic information as a graph of interconnec-
ted entities. It is devised for collaborative creation and maintenance
of data, makes use of standard Web technologies, is based on open-
source solutions, has a very active user community, and is inherently
muldlingual.

> <https://wikimediafoundation.org/our-work/wikimedia-projects/> (accessed: 08/02/

2021).

% 188



PHILOBIBLON AND THE WIKI WORLD: SUSTAINABLE TECHNOLOGY

A MediaWiki platform would position PhiloBiblon to take
advantage of current and future semantic web developments and
decrease long-term sustainability costs. Moreover, PhiloBiblon on
MediaWiki can serve as a model for low-cost light-weight database
development for similar academic projects with limited resources.
MediaWiki, however, was not designed as a platform for scholarly
projects like PhiloBiblon. While moving to MediaWiki is necessary
to allow PhiloBiblon to keep up with changes in the world-wide
information technology environment, it is not sufficient, What is
needed is a purpose-built platform based on MediaWiki.

Such a platform exists: FactGrid: a database for historians (Si-
mons 2021), which has a well-established set of standards, practices,
and principles —the same ones used in Wikipedia— as well as over
four years of practical experience with Wikibase. FactGrid, an in-
cubator and collaboratory, is an integral part of Universitit Erfurts
IT infrastructure; it is currently working with WikiMedia Deuts-
chland and the Deutsche Nationalbibliothek on the GND (Integra-
ted Authority File) database.

For PhiloBiblon’s purposes, the single most important feature of
Wikibase on FactGrid is its extremely flexible, low-cost, and light-
weight approach to data modeling combined with the ease with
which non-technical staff can modify the model. We believe that it
can solve the problem of technological and financial sustainability
for a low-budget all-volunteer project like PhiloBiblon.

The Wikibase data model is simple. It consists of RDF/LD “ri-
plestores” (W3C 25/02/2014) based on entities (QQ) and properties
(P), each with a unique Wikibase id number. A triplestore, or triple,
is the combination of a property P relating two items, e.g., Q1 and
Q2. Each triple can be qualified with sub-statements and footnoted
with references. Development of PhiloBiblon’s Wikibase data mo-
del will consist first in identifying PhiloBiblon properties, currently
instantiated in software links between records in related tables, with
existing P# (e.g., Pso “written by” to relate records in the Person and
the Uniform Title tables) and creating new ones if necessary. These
P# will then be used to link Q# at the item level: Thus “Libro de buen
amor (QQ2283127) written by (Pso) Juan Ruiz (Q434597)”. As part of
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the process of cleaning up PhiloBiblon data before moving them to
FactGrid, Wikibase/FactGrid Q# (in turn based on WikiData Q#)
will be added to all PhiloBiblon entities already in Wikibase. The
vast majority of PhiloBiblon’s 327,000+ entities, however, do not
have Wikibase Q#. They will be created automatically as part of the
process of exporting the data from PhiloBiblon to Wikibase.

PhiloBiblon’s existing relational model of entities and properties,
developed by and for scholars, can be mapped into this Wikibase
model of items and properties through the re-use and extension, if
necessary, of existing vocabularies and ontologies (e.g., EDM, Pe-
lagios [toponyms: Pelagios Network], PeriodO [historical periods:
Rabinowitz et al. 2016], Shared Canvas [Sanderson ez /. 2011]).

Checking WikiData for P# and Q# and creating the ones mis-
sing will be tedious and time-consuming but not difficult. Wiki
Mixn’Match (Wikimedia Foundation 23/12/2020) will be used to
facilitate this process. Since it does not require a technical IT back-
ground, additional members of the PhiloBiblon teams will be pressed
into service to supplement the academic staff and student assistants.

The existence of a robust Wiki and FactGrid community of
users and developers accustomed to collaborative projects will help
to resolve technical issues. Wikibase is compliant with internation-
al semantic web standards (LOD [W3C 2015], OWL [W3C 2012],
SKOS [W3C 2004], RDF triples [W3C 25/02/2014]), currently has
the capability of exporting to and importing from standard formats
(CSV [Wikipedia 2020], JSON-LD [Ecma International 2017],
XML [W3schools 2021]), and can have endpoints to (with appro-
priate authority) and from relevant external ontologies and vocabu-
laries (e.g., VIAF [OCLC 2010-2021] and GND [named entities:
Deutsche Nationalbibliothek], Getty Vocabularies [Harpring 2014],
LC Linked Data Service [Library of Congress]) as well as internal
controlled vocabularies.

We are confident that PhiloBiblon on FactGrid/Wikibase can
achieve the goals set forth below. Bolded items are already stan-
dard in Wikibase and will therefore not need to be developed for
PhiloBiblon:
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9 A light-weight low-cost development process that minimizes
the necessity for paid technical staff and takes advantage of
the skills and content knowledge of volunteer academic staff.

9 A Wikibase model to capture all of the information in Phi-
loBiblon: works, instances, and physical objects (manuscripts
and prints), and personal, organizational, chronological, and
geographical entities, based on and responsive to international
standards and norms (FAIR [Findable, Accessible, Interoper-
ative, Reusable (Wikipedia 19/01/2020)], LD/RDF, EDM,
TEI VIAF) and instantiated in stable, widely used Wikibase
software.

9 Easily customizable data model, with access points to both
internal and external controlled vocabularies, GIS data, and
projects such as Pelagios, PeriodO, and Shared Canvas.

9 Open access and open source, built on free software and with
the source code available under a Creative Commons license.

9 Multilingual and Unicode compliant, both data and metadata.

9 Modular, with data input, data query, and export packages.

9 Data query screens built for each entity type and a branded
PhiloBiblon web portal.

9 Tools for record creation in a crowd-sourcing environment
(cf. Ancient Lives [Williams ez a/. 2014]).

9 Tools to add metadata and create controlled vocabularies.

9 Tools to work with electronic texts and images.

9 A report generator capable of exporting selected or complete
data in multiple formats, e.g.: JSON-LD, RDF, XML, TEI
msdescription, MARC (Library of Congress 13/03/2020), TgX
(Knuth 1984), CSV.

9 Capable of linking to aggregators like Europeana.

9 Harvestable via OAI-PMH protocol (OAI-PMH n.d.).

9 Faceted and semantic search facilities.

9 Tools to support the automated or semi-automated ingest of
collection metadata based on LD/RDF records (e.g., endpoints
to VIAF/LC). WikiMedia Deutschland is currently working
on this.
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9 Big Data modules for pattern visualization, e.g., prosopograph-
ical projection in relational (networks), chronological (timeli-
nes), and geographical (maps) perspectives. FactGrid already
has some of these tools and intends to develop others.

The transformation of PhiloBiblon’s technology will enable new
research by opening its rich data universe to the world. PhiloBiblon
will continue to stimulate interest in recovering the primary manus-
cript and printed sources of medieval Iberian culture by highlighting
neglected works that remain unedited and unstudied and serve as
a guide for editorial and digitization projects. Moreover, eventual-
ly the web site could serve as a portal for related Wikibase tools,
e.g., analytical instruments for geo-chronological studies based on
PhiloBiblon records and repertories of watermarks like BITECA.net
(Biteca.net 2018) or of paleographical or codicological “phenotypes”.

Virtual libraries like Europeana provide minimal access points,
usually a subset of the fifteen fields of the Dublin Core® model or
similar generic metadata; yet scholars need much more. Users of
PhiloBiblon must be able to search, for example, for “manuscripts
written in the second half of the 15" century in gatherings of 8 lea-
ves”, or “Franciscans active in Castile between 1450 and 14757, thus
enabling more precise codicological studies or prosopographical
analysis of a key intellectual community.

A low-maintenance open-access open-source technology plat-
form is thus crucial for PhiloBiblon, a project with constrained
resources and a non-technical volunteer staff. Once the basic data
model is in place on FactGrid, enhancements to properties can be
created ad hoc by that same staff, just as they now create records for
new entities.

PhiloBiblon has thrived since 1981 because of the sustained de-
dication of its original staff (Faulhaber, Askins, Sharrer, Beltran) as
well as of younger scholars (Marifia Arbor, Gemma Avenoza [1], Al-
varo Bustos, Antonio Cortijo, Ralph DiFranco, José Luis Gonzalo,

¢ <https://dublincore.org/> (accessed: 08/02/2021).
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Filipe Alves Moreira, Marfa Morrds, Oscar Perea, Pedro Pinto, Lur-
des Rosa, Martha E. Schaffer, Cristina Sobral, Lourdes Soriano),
many of whom began work on the project as graduate students and
now, as leaders in their own institutions, are well-positioned to as-
sume larger roles in PhiloBiblon. PhiloBiblon seminars during the
summers of 201§-2021, organized primarily by Avenoza and Perea,
are preparing the next generation of scholars as well.

The UCB Library has provided robust support for PhiloBiblon
since 1997 and will continue to do so. Should FactGrid cease to
exist, the Library will assume control of the existing data records
and software and host its own Wikibase site. If necessary, it is
prepared to migrate both Wikibase and records as a fundamental
scholarly resource to a successor institution, e.g., the Universitat
Pompeu Fabra in Barcelona, which currently hosts a mirror site and
with which Berkeley has an MOU. All textual data and metadata
belong to the U. of California but are freely available for re-use un-
der an appropriate Creative Commons license. The UCB Library
will host legacy PhiloBiblon as long as necessary, take responsibility
for minor software maintenance, and serve as back-up for FactGrid
PhiloBiblon.

When will all this happen? We are currently prototyping Phi-
loBiblon on FactGrid during the 2021-2022 academic year, with a
follow-on implementation grant to start —if the application is suc-
cessful— in 2023. Since a logical and conceptual data model already
exists in the PhiloBiblon schema’, we have focused during this pro-
totyping period on mapping it to the Wikibase model. In the imple-
mentation grant, development of front-end query and report screens
will proceed in parallel with the mapping process, with each aspect
informing the other. After an initial set-up period devoted to basic
wireframe modeling, the selection of test records from PhiloBiblon,
and the establishment of procedures for mapping the PhiloBiblon
data schema to Wikibase, the team will map sequentially each of
PhiloBiblon’s ten relational tables to Wikibase, while a front-end

7 <https://sunsite3.berkeley.edu/NewPhilobiblon/schema/documentation/> (accessed:

08/02/2021).
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developer will design and code prototype data input, query, and
report screens. Work on each table will take advantage of lessons
learned in the preceding phase, from the experience of the OCLC
Passage® project, and from work going on in parallel on similar is-
sues by WikiMedia Deutschland and FactGrid. The lengthiest part
of this process will be mapping PhiloBiblon’s 98 existing controlled
vocabularies, with properties describing relationships within and
among entities, to some of the 700 existing Wikibase P# and crea-
ting new ones as necessary. Because core academic staff are intima-
tely familiar with PhiloBiblon’s design and data, they can carry out
much of this work in consort with student assistants and PhiloBi-
blon colleagues. This work will also give academic staff an intimate
knowledge of Wikibase’s protocols and data entry protocols.

Wikipedia is arguably the most visible and successful example
ever of knowledge technology in service to humanity, from K-12
students onward. We believe that PhiloBiblon on Wikibase can sha-
re that visibility and provide the same kind of service and collabo-
rative experience to anyone interested in the Iberian Middle Ages.
At a moment when the Middle Ages are being redefined in a global
context, PhiloBiblon on Wikibase stands to become a model instru-
ment for research and one of the crucial tools for understanding and
enriching studies and resources across the medieval world’s discipli-
nes, languages, and cultures.

The National Endowment for the Humanities found these ar-
guments compelling. In 2021 it awarded a grant (PW-277550-21) for
“PhiloBiblon: From Siloed Databases to Linked Open Data via Wi-
kibase: Proof of Concept”. Although we are only about two-thirds
of the way through this pilot project, we have proved to our satisfac-
tion that FactGrid on Wikibase can serve as a viable technological
platform for PhiloBiblon. In the summer of 2022 we shall request
a two-year implementation grant to move PhiloBiblon fully onto
that platform.

8 <https://www.oclc.org/research/publications/2019/oclcresearch-creating-library-lin-
ked-data-with-wikibase-project-passage.html> (accessed: 08/02/2021).
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