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One of the essential characteristics of the postmodern condition
is the contingent textuality both enabled and made inevitable by the
inherent indeterminacy of hypertextual objects. For this reason, elec-
tronic textuality has become the object of considerable interest among
literary theorists—but that is not the subject of this paper. Rather I
would prefer to discuss some of the ways that electronic texts and
other digitized media have begun to alter, radically, the way linguists
and literary scholars work by providing a wealth of new data and
tools with which to analyze them.

This is not the place to discuss the history of the efforts to
provide machine-readable texts for literary and linguistic analysis
(see Faulhaber 1991: 125–28), but a number of very successful mod-
els, in both technical and organizational terms, exist. Of these per-
haps the one that has gained the greatest scholarly currency is the
Thesaurus Linguæ Græcæ (TLG), established by Theodore F. Brunner
at the University of California, Irvine, in 1971. Including all of Greek
literature from its beginnings to ca. 600 A.D., it is hard to imagine
contemporary Hellenists attempting to do serious work without it.
Less useful, because less comprehensive, are such efforts as the Trésor
de la Langue Française (TLF), based at Nancy and available in the
United States through the ARTFL Project, or the Corpus Christianorum
produced by CETEDOC, which focuses on the texts of the Latin and
Greek fathers of the Church. Some projects were originally based on
lexicographical work, such as the Dictionary of the Old Spanish Lan-
guage (DOSL) under the direction of Lloyd Kasten and John Nitti of
the Medieval Spanish Seminary of the University of Wisconsin,
Madison. In the course of preparing lexical materials for DOSL, the
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Seminary has produced a large corpus of medieval Spanish texts in
machine-readable form (see below).

The creation of these texts has been an evolutionary process. It
has recapitulated in many respects the shift from manuscript to print
in the fifteenth century. Just as the first printers thought that they
had discovered a new and better way of making manuscripts, the
first scholars who began to use the computer in textual studies
thought that they had found a newer and better way of making
printed books. Thus the goal of the Madison project, started in 1972,
has always been to prepare a printed dictionary of Old Spanish.
Initially the texts were seen as a byproduct that, in addition to their
primary purpose as a source of word forms, could also be used to
create printed transcriptions or editions or computer-generated mi-
crofiche editions. The computer was used to process large amounts
of data, but those data were presented in more or less traditional
forms. It was only in 1992 that a suitable medium, the CD-ROM disk,
allowed the Madison texts to be released electronically.

ADMYTE

The Madison texts, and the experience of creating them, lie at
the origins of the Archivo Digital de Manuscritos y Textos Españoles
(ADMYTE), an international collaboration designed to take advan-
tage of the various 1992 observances. It was originally intended to
make available:

1. A database of primary source materials in Old Spanish, the
Bibliografía Española de Textos Antiguos (BETA) (1993), based on
the printed Bibliography of Old Spanish Texts (BOOST) (1984).1

2. UNITE, a program developed by Francisco Marcos-Marín to
automate some of the basic collation and comparison proce-
dures for textual criticism.

3. TACT (Textual Analysis Computing Tools), developed by Ian Lan-
cashire of the University of Toronto and now available from the
Modern Language Association (Lancashire et al. 1996). The ver-
sion released with ADMYTE was designed especially to work
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with texts transcribed according to the Madison encoding
standards.

4. Forty-five early printed editions (ca. 1480–1530), in Spanish,
from the Biblioteca Nacional in Madrid with digitized facsimi-
les as well as machine-readable transcriptions, some originally
prepared for DOSL in Madison, others transcribed ad hoc in
Spain. These editions contain sixty-one separate texts, includ-
ing all of the dictionaries published before 1500, that range
from a few lines to several thousand pages and cover a broad
spectrum of genres and topics: “the library of a contemporary
of Columbus.”

The texts and digitized images are presented in a Windows-
based system designed specifically for ADMYTE, which in turn com-
bines a suite of tools for printing, exporting files, searching (Boolean,
proximity) for individual word forms, as well as lemmatized forms
(e.g., all forms of a verb). To my knowledge this was the first project,
anywhere, to present both digitized facsimiles and machine-read-
able transcriptions of a large corpus of material. The interface allows
the user to see just the transcription, just the digitized facsimile, or
both together. When both facsimile and transcription are available,
they scroll together in facing windows. Even today ADMYTE sets a
technical standard that few other products can match.

Nevertheless, our original attempt to create a total scholarly
environment was frustrated by time factors and, to a certain extent,
the limitations of the technology. We wanted to design a system that
would allow the user to start from BETA to locate a particular text
and then use a hypertext link to jump to the machine-readable tran-
scription, accompanied by digitized facsimiles and tools to manipu-
late and analyze the text. Instead of this integrated environment,
however, ADMYTE offers a suite of independent tools and data and
text bases.

OLD CATALAN ON THE WEB

The World Wide Web has brought us measurably closer to an
integrated scholarly environment, as we were able to demonstrate
in 1995, when I taught an introductory graduate course on Old Cata-
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lan literature and the history of the Catalan language in its evolution
from Latin and its relationship to cognate Romance languages
(Castilian, Occitan, French). This course (URL: http://www.lib.
berkeley.edu/~catalan/) consolidated in one place syllabus, class
readings, digitized images and transcriptions of medieval Catalan
manuscripts, and ancillary materials. The advantages of the network
over CD-ROM distribution are twofold: the materials can be used
simultaneously by numerous users anywhere in the world; and they
can be updated at will, with the updates instantaneously accessible.

The course was designed as a pilot project to help assess the
feasibility of sharing instructional resources across the University of
California system in order to make less taught foreign languages
more widely available. It was taught using interactive television
(videoconferencing) facilities at UC Berkeley, UC Santa Barbara, and
UC Irvine. The most interesting part of the project, however, is prob-
ably the collection of digitized images of The Bancroft Library’s
Catalonian manuscripts: the Biblia dels pobres, a fourteenth-century
Catalan version of the Bible attributed wrongly to the apocryphal
Sant Pere Pascual (BANC MS UCB 155); Boeci, Libre de consolació (the
Catalan translation of Boethius’s De consolatione philosophiæ; BANC
MS UCB 160); and three separate collections of about 1,000 docu-
ments from medieval Catalonia, most in Latin. The digitization was
carried out by UC Berkeley’s Library Photographic Services under
the auspices of a grant from the Gaspar de Portolà Catalonian Stud-
ies Program, while the library itself contributed some 150–200 hours
of staff time to prepare the web site and machine-readable versions
of the basic readings.

In addition to campus collaborations, the web site made possi-
ble collaborations with scholars in Catalonia as well. Thus Lola Badia
(Universitat de Girona) gave permission to digitize selections from
her out-of-print anthology, Literatura catalana medieval: Selecció de tex-
tos, while Joan Torruella (Seminari de Filologia i Informàtica, Uni-
versitat Autónoma de Barcelona) allowed us to publish his “Resum
de criteris d’edició per al projecte dels cançoners” and “Simbologia
binaria dels manuscrits: Del pergamí al suport digital,” two articles
of importance for helping to establish the standards used for encod-
ing medieval Catalan texts. They in turn were very helpful to us in
compiling the “Norms Used to Transcribe the Catalan Manuscripts
at Berkeley.”
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Considering the technical (this was the first time that a mul-
tipoint distance education course had been given from the Berkeley
campus) and organizational challenges (collaborations with three
different UC campuses and several different units on each campus),
the course was remarkably successful. Perhaps the most remarkable
thing about it was how little the distance learning aspect affected the
presentation of the course as a combination of lecture, discussion,
and close reading. Nevertheless, some aspects were less than satis-
factory. While the World Wide Web and the HyperText Markup Lan-
guage (HTML) are ubiquitous, which means that materials prepared
with them are accessible everywhere, they are still not adequate for
technical publication. Thus we were forced to use the digitized im-
age of a typescript of the phonetic repertory of Old Catalan rather
than a machine-readable version, since the symbols necessary to rep-
resent certain sounds were not available in the HTML character sets.
Moreover, we needed to use another software product (DynaText,
from Electronic Book Technologies) in order to view the complete set
of digitized images from the two codices and the document collec-
tions as well as the fragmentary transcriptions of the Libre de conso-
lació prepared by the students. Unfortunately, Dynatext requires an
X Windows client, which is not ubiquitious in the microcomputer
world. In fact, it was not until almost the end of the semester that
the students at UC Santa Barbara and UC Irvine were able to locate
computer laboratories where they could use DynaText.

We learned a great deal from the process of organizing and
developing this course, but two lessons stand out: (1) It is impossible
for any institution to provide 150–200 hours of staff support to Web-
based classes for all faculty members. Instead, the institution should
concentrate on putting user-friendly tools in the hands of faculty so
that they can prepare their own course Web pages. (2) While some
integration was achieved by the standards imposed by the Web itself
and by HTML, we are still a long way from an integrated scholarly
environment that will provide, in one place, the analytical tools that
will not only provide access to information sources, but also allow
us to manipulate them.
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DIGITAL SCRIPTORIUM

The Digital Scriptorium, a joint project of The Bancroft Library
at Berkeley and the Rare Book and Manuscript Library of Columbia
University funded by the Andrew W. Mellon Foundation, builds on
these experiences. Its goal is not merely to facilitate access to medie-
val manuscripts; rather, the Digital Scriptorium proposes the crea-
tion of a networked environment that includes not only digital
images of medieval manuscripts, but also a standards-based set of
data and analytical tools that will allow scholars and students to find
the information they need and to rework it in order to add to the
sum of existing knowledge.

While the project uses medieval manuscript collections as its
data object, it is in fact directed at the larger problem of ensuring that
the developing digital library forms part of a seamless web—the
metaphor is chosen advisedly—of digital objects and programs to
manipulate those objects. Here the experience of the Thesaurus Lin-
guæ Græcæ is relevant. It is a magnificent scholarly resource, but in
fact it was very difficult to use until specialized tools were developed
to access it. Our specific intent is to provide a model for the integra-
tion of network-based digital collections and analytical tools for ac-
cess to and analysis of manuscript materials in any language or
script. In principle this model will be applicable to manuscripts in
Chinese or Sanskrit, Hebrew or Arabic.

We have just finished Phase I (1996–98) of a three-phase project.
In this first phase we have prepared digitized facsimiles of at least
one page of every medieval codex and medieval document at
Berkeley and Columbia (up to fifteen or twenty for more significant
manuscripts)—some 8,500 images all together. These full-color fac-
similes have been digitized at the highest possible resolution cur-
rently available (7000 ∋ 7000 dpi) for archival purposes, while
reproduction and dissemination take place at lower resolutions de-
pendent upon network bandwidth and display technology. Basic
descriptive elements have been encoded in an Access database or-
ganized in accordance with standards set by our international advi-
sory board of manuscript scholars and cataloguers. These standards
in turn are being written in SGML (Standard Generalized Markup
Language), using materials developed by the Text Encoding Initia-

The Digital Scriptorium  14



tive (TEI). SGML divorces the logical representation of the data from
its physical presentation, thereby insulating the data, insofar as pos-
sible, from inevitable changes in computer hardware and software.
These norms are being developed in coordination with the Hill Mo-
nastic Manuscript Library’s Mellon-sponsored project, “Electronic
Access to Medieval Manuscripts,” and with similar European ef-
forts. The elements necessary for an exhaustive description of me-
dieval manuscripts have been determined with the aid of our
advisory board, in a process similar to that which led to the creation
of the Encoded Archival Description (EAD) as a national standard
for the description of archival collections. A second set of norms, for
the transcription of medieval manuscripts, has been developed by
Michael Sperberg-McQueen, U.S. editor of the Text Encoding Initia-
tive, with the goal of providing electronic transcriptions that can be
viewed simultaneously with the corresponding digital image of the
manuscript page, like ADMYTE.

The final element of Phase I was a survey of the funds currently
being spent on access to medieval manuscripts (travel, microfilm,
facsimiles, etc.) and the development of a business plan to capture
some of those funds in order to generate income for the expansion
of the database. Projects like this one should lower the total cost of
scholarship, most significantly by saving scholars time and travel
expenses and institutions the expense of developing local systems
and standards. We have developed a model to estimate the amount
of the costs that will be avoided, taking into account a variety of
factors, and we are joining with ongoing projects (e.g., the Research
Library Group’s WebDoc) to find out whether some of the costs so
avoided can be captured through user fees, whether individual or
institutional, in order to provide a revenue stream that will allow the
expansion of the project without the necessity of large amounts of
outside funding.

In Phase II (1999–2000) we are focusing on the participation of
other institutions, particularly the large European libraries, in the
expansion of the database, with the goal of creating what will be a
visual union catalog of medieval manuscripts, an unparalleled tool
for the study of the Middle Ages.

This is a large-scale and very expensive effort. It seems worth
the trouble, however, because virtually all of our knowledge of the
Middle Ages rests on the evidence of manuscript sources. While
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documents are generally dated and located, the same is not true for
manuscripts of cultural interest (literary, legal, scientific, religious,
philosophical, etc.). Insofar as they are not dated or localized, they
provide little evidence for knowledge of a specific text in a specific
place and time. Richard Rouse (1994) has stated that “manuscripts
properly dated and localized [are] the evidence through which to
trace the passage of ideas across the face of the land, or from one
generation to another through time.” Thus a long-felt need of medie-
val scholars is a repertory of dated and datable manuscripts that can
be used to establish a taxonomy by which undated and unlocalized
manuscripts can be tied to specific geographical and chronological
coordinates. Establishing the significant characteristics of that tax-
onomy is the province of paleographers, codicologists, and special-
ists in diplomatics.

Paleographers have been trying to put together collections of
materials for dating and studying manuscripts since the late seven-
teenth century, when Dom Jean Mabillon created the discipline of
paleography in order to determine the authenticity of medieval ec-
clesiastical documents. The classical method of paleographical train-
ing is to study a series of photographic or printed facsimiles,
accompanied by transcriptions, in order to learn the characteristics
of the various scripts as well as how to read them. Facsimiles are
used because few university libraries have large collections of origi-
nal manuscripts.

Nevertheless, collections of printed facsimiles currently avail-
able are not satisfactory for several reasons: the quality of the fac-
similes themselves (virtually always in black and white) and their
limitation to a specific period, geographical region, or specific types
of script. With the notable exceptions of E. A. Lowe’s Codices latini
antiquiores and A. Bruckner and R. Marichal’s Chartæ latinæ an-
tiquiores, which are essentially complete for manuscript materials
before the ninth century, there are few comprehensive printed col-
lections of dated and datable facsimiles; generally these are not
available outside of major research libraries. The Catalogue de
manuscrits datés, an ongoing international project established in 1953
and sponsored by the Comité International de Paléographie to re-
produce photographically the dated and datable manuscripts held
by individual libraries, is organized geographically, on the basis of
the current location of materials in a given library, which means that

The Digital Scriptorium  16



a search for a particular feature must be conducted through the ex-
tant set of volumes (twenty-five up to 1985), most of which are avail-
able only in major research libraries and even there are of difficult
access because they do not share a common title or series designa-
tion. In practice this means that undated and unlocalized manu-
scripts remain undated and unlocalized because of the difficulty of
comparing them with dated examples.

Nevertheless, heretofore the only possible method for dating
manuscripts has been with the aid of such facsimiles, although even
as long as ten years ago farsighted scholars could glimpse the shape
of the future. Thus James John stated that one would be able to
“assemble in one place for leisurely and simultaneous comparison
materials that were previously, because scattered far and wide, avail-
able only for serial consideration at disadvantageous intervals of
time. . . . Although paleography has only begun to exploit the
graphic and manipulative capabilities of the computer, there seems
a good chance that the eventual impact of computer technology may
rival that of photography” (1987: 336). But even John did not foresee
the possibilities of the computer combined with sophisticated imag-
ing and database technology and the capabilities of the Internet.

In this second phase we shall analyze dated and localized
manuscripts to isolate the paleographical and codicological ele-
ments, or primitives, that a user needs in order to date and localize
a manuscript. It will be necessary to specify in some detail the sets
of data elements and distinctive manuscript features that will serve
as the basis for the taxonomy of dated manuscripts. Then a systems
analysis will be required to establish the kinds of computerized tools
necessary to locate and measure such elements in undated manu-
scripts, such as image processing and analysis, color matching, or
morphological analysis to establish a repertory of codicological and
paleographical features: quiring, page and column formats, scribal
ductus, letter forms, ligatures, punctuation, abbreviation types, or-
namental elements, illumination types, etc.

A great deal of relevant work has already been done, both inside
and outside the field of medieval studies. See, for example, F. Masulli
et al. (1995) and Olaf Pluta’s Abbreviationes, an electronic dictionary
of manuscript abbreviations. Similar programs exist for other disci-
plines—e.g., MorphoSys, a morphological analysis program designed
by Thomas Duncan (Professor of Integrative Biology and Director of
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the Museum Informatics Project at Berkeley) for capturing and ana-
lyzing complex shapes from the plant world (e.g., leaves, seeds,
flowers). The Museum Informatics Project has implemented a
number of such image databases at Berkeley. The Archivo General
de Indias (Seville) has demonstrated the immense value of image-
processing software to allow user manipulation of the digitized im-
ages, since it allows the user to focus on precisely those aspects of a
given image that are of most interest by increasing magnification or
contrast, eliminating bleedthrough and foxing, suppressing later al-
terations to the manuscript, etc.

The third phase (2001–2) will bring the design and implemen-
tation of a databased suite of analytical tools, first as stand-alone
prototypes, finally as network applications. The recent adaptation of
JavaScript (Sun, IBM, Netscape, Microsoft) as the preferred interface
for network applications, or applets, suggests the possibility of writ-
ing the analytical tools specifically for the network. The advantages
for the distribution, upgrading, and version control of the software
are obvious; however, this is a dynamic and volatile arena, and it is
not clear what is going to emerge as the leading standard. It is pru-
dent not to commit ourselves at this point.

The collections of medieval manuscripts in Latin script at
Berkeley and Columbia are small enough to form a pilot project yet
heterogeneous enough to provide samples of most of the kinds of
problems researchers are likely to run into. This will allow us to
create the nucleus of a prototype database of network-accessible dig-
itized images coupled with a database of dating and localizing ele-
ments and a suite of network-based tools (applets) to facilitate its
use. This “workbench” will serve as a paleographical microcosm that
will allow scholars in the classics and medieval studies to explore
the implications of such a virtual world for research and instruction.
One of the great virtues of digital technology is the facility with
which properly encoded materials can be manipulated or repur-
posed for a variety of different levels and fields, from introductory
classroom use to advanced scholarship, from art history to classics
to religion. The ultimate goal is to persuade other institutions to join
with us in the creation of a distributed database of digitized facsimi-
les of medieval manuscripts accessed and studied by means of a
suite of analytical tools of various sorts and funded by ongoing fees.
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There is another aspect to the project: the significant role that
networked access to digitized facsimiles can play in the preservation
of, as well as access to, rare materials. Medieval manuscript materi-
als are at risk simply through continued exposure to the hands of
scholars and students, a risk that can be substantially reduced
through digitization and networked access. Moreover, such access
means that these materials can be made available to scholars any-
where in the world, not just at Berkeley and Columbia. This is, po-
tentially, the most significant value of such projects: the
democratization of scholarship, the ability to conduct high-level re-
search and sophisticated graduate and undergraduate instruction at
institutions far removed from major research libraries.

This eventual goal, to return to the topic at hand, can only
benefit Hispanic studies by allowing them to participate in a larger
and more comprehensive project and thereby provide a wealth of
new information for comparative purposes.

NOTES

 1. ADMYTE 0 (Marcos-Marín et al., eds. 1993), the second disk to be released,
contained not only BETA, but also the Bibliografia de Textos Catalans Antics
(BITECA), a database of primary source materials in medieval Catalan com-
piled by Vicenç Beltran and Gemma Avenoza, and the Bibliografia de Textos
Antigos Portugueses (BITAP), a similar database for medieval Portuguese
and Galician-Portuguese compiled by Arthur L-F. Askins, Harvey Sharrer,
Martha Shaffer, and Aida F. Diaz. PhiloBiblon, released on the web in 1998
and on CD-ROM disk in 1999, contains updated versions of the same three
bibliographies.
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