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Abstract
Although HTML is widely used, it suffers from a serious limitation: it does not clearly distinguish
between structural and typographical information. In fact, it is impossible to have a single simple stan-
dard for document encoding that can effectively satisfy the needs of all users of the World Wide Web.
Multiple views of data, and thus multiple DTDs, are needed.

The Text Encoding Initiative (TED has produced a complex and sophisticated DTD that makes contri-
butions both in terms of the content that it allows to be encoded and in the way that the DTD is struc-
tured. In particular, the TEI DTD provides a mechanism for describing hypertextual links that balances
power and simplicity; it also provides the means for including information that can be used in resource
description and discovery. The TEI DTD is designed as a number of components that can be assembled
using standard SGML techniques, giving an overall result that is modular and extensible. Keywords:

SGML, modular DTDs, extensible DTDs, linking mechanisms, header

Introduction

The World Wide Web is growing with amazing
rapidity, and with it, HTML (Hypertext Markup
Language) document encoding. However, even
in the presence of this success, there are prob-
lems which are evidenced by the frequent, and
frequently bitter, divisions over HTML style and
the conflicting approaches to extending HTML.
These divisions are caused, to a great extent, by
the fact that HTML has an underlying confusion
of categories that leads to abuse and misuse of
tags. Or, perhaps more correctly, to different uses
and interpretations of HTML, based on different
priorities. These conflicts reflect the fact that
HTML is partly a markup scheme for structural
markup, and partly a scheme for presentational
markup; these two tendencies are at war both in
the HTML specification and in the usage of docu-
ment publishers and software developers.

Although at its inception this was not true, HTML
is now defined as an application of SGML (Stan-
dard Generalized Markup Language). SGML is a
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metalanguage for defining document markup; it
is defined by an international standard (8], and
there is a handbook that interprets the standard
[6]. Even more information about SGML can be
found in the World Wide Web page maintained
by Robin Cover [4]. SGML allows the definition of
a markup language applicable to a set of docu-
ments by specifying the components that the
documents will contain, the ways in which com-
ponents can be combined together to make
larger components and entire documents, and
the ways in which the boundaries of components
will be indicated in the document.

The information added to a document to delin-
eate the components is called markup. The vari-
ous parts of the formal specification of a docu-
ment class are gathered together in a document
type definition (DTD). For example, a simple
DTD for office memoranda might include defini-
tions for a heading and a body, with the heading
including to, from, date, and subject components
and the body containing paragraph components.
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e Define a standard format for data inter-
change

e Provide guidance for encoding texts in this
format

e Support the encoding of all kinds of features
of all texts studied by researchers

e Remain application independent

These goals led to a number of important design
decisions, such as:

e The choice of SGML

e The provision of a large predefined tag set

A distinction between required, recom-

mended, and optional encoding practices

Encodings for different views of text
¢ Alternative encodings for the same features

e Mechanisms for user-defined extensions to
the scheme

The work of the project was carried out by schol-
ars at in North America and in
Europe. The main result of the project is a docu-
ment entitled Guidelines for Electronic Text
Encoding and Interchange (TEI P3), edited by
Sperberg-McQueen and Burnard [10]. This large
document (almost 1300 pages) describes a collec-
tion of SGML tag sets that together make up a
modular and extensible DTD, with which one
may encode a wide range of documents.

institutions

The Guidelines can be found online in several
places. The official project repository, containing
the Guidelines and other project documents, is at
Sip//fip-tei.uic.edu/pub/tei (for users in North
America) and its mirror sites fip:/fip.ifi.uio.no/
pub/SGML/TEI (for users in Europe) and fip://TEL
IPC.Chiba-u.ac jp/TEI/P3 (for users in Asia), or at
Sip://info.ex.ac.uk/pub/SGML/tei. A searchable
form is available via the World Wide Web at
bttp://etext.virginia.edu/T ELbtml, another Web
form may be found at htip.//www.ebt.com/usr-

books/t eip3.
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The entire volume of Computers and the Human-
ities for 1995 is devoted to the TEL the papers in
that volume contain references to other TEI-
related articles. In particular, the general papers
in that volume are a good introduction to the
project [7,11], and there is an introduction to
SGML from the perspective of the project [3].
Although SGML has served the TEI well, we have
identified some ways in which SGML could be
improved [1].

The TEI is possibly the largest DTD created to
date. And with world literature, dictionaries, and
literary and linguistic analysis as its core con-
cerns, it certainly covers the widest range of doc-
uments of any encoding standard. In the remain-
der of this paper we show how the creation of
the TEI guidlines provides results that furnish key
insights into the use of documents and docu-
ment-encoding standards on the World Wide
Web.

Using Multiple DTDs

It became clear early in the work of the TEI that a
single comprehensive DTD that could encode
every feature of interest to the communities con-
tributing to the project would be so large as to be
impossible to understand, and doubtless impossi-
ble to design. (Debates over HTML 3 suggest the
same is true of a single DTD supporting all users
of the Web.) Further, users of TEI documents are
often interested in several views of a document at
the same time, so that in effect multiple DTDs
were required in any case.

As a result, the TEI DTD has been designed in a
modular fashion. A particular document will use
only those pieces of the DTD that apply to it. The
selection of pieces to include is done using stan-
dard SGML mechanisms, so it can be specified to
an SGML parser with minimal manual interven-
tion and no additional software tools.

Further, the TEI DTD is extensible. Users can add
other modules to it, again using standard SGML
mechanisms. These extensions can be communi-
cated to an SGML parser—and thus obviously to
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other users—in a formal manner, so that the
extensions can be specified and documented as
fully as the basic DTD. The need for extensibility
is a direct consequence of the richness and open-
endedness of the application areas for electronic
documents. No language with a finite vocabulary
can ever hope to suffice for electronic documents
in the long run. In spite of the considerable
amount of effort that has gone into designing the
TEI DTD, there will inevitably be uses for which
it is not well suited and forms of information that
cannot be conveniently encoded using its struc-
tures. Our approach to dealing with this has been
explicitly to provide an extension mechanism.

The modular structure of the TEI DTD groups
SGML elements into the following categories:

Core tag sets

Describe standard components of docu-
ments; they are included in all forms of the
DTD. These include such things as para-
graphs, lists, simple links and cross refer-
ences, highlighting, and quotation, which
are all familiar to users of HTML. The core
tag set also includes tags for notes, indexes,
bibliography entries, names, numbers and
dates, and other commonly encountered tex-
tual phenomena.

Base tag sets

Include the basic structures needed for
describing a specific text type. Usually one
of these is selected for a given document,
although there are ways to use several of
them together for complex documents.
There are base tag sets for prose, for verse,
for drama, for print dictionaries, for the tran-
scription of spoken material, and for termi-

nological databases.

Additional tag sets
Define extra tags that are used for specific
purposes. They are compatible with all the
bases and with each other. Any combination
of these tag sets can be used in a single doc-
ument. At present, additional tag sets are
defined for linking, segmentation, and align-
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ment; encoding simple analytic mechanisms
(linguistic segments); encoding critical appa-
ratus associated with a text; handling graph-
ics and tables; and several other purposes.

Documents explicitly indicate which extensions
to the TEI DTD they use by identifying a base tag
set and additional tag sets. The core tag sets are
implicitly present, because they are included by
the base. In a TEI document, a document parser
is therefore able to check modifications to the
DTD using standard SGML mechanisms, and the
formal notation also serves the purpose of pro-
viding inline documentation of required changes
to the defaults. The modifications are made pos-
sible by maintaining two versions of the DTD.
There is a version for people to read, which is
the version documented in the Guidelines. There
is also. a version for parsers to read; this version
is derived programmatically from the first one by
the introduction of SGML parameter entities for
various purposes. Modifications to the DTD are
made by changing the values of parameter enti-
ties, thus changing the DTD that is expanded in
the parser.

The TEI DTD supports the following modifica-
tions:

e Deleting an element. An element defined in
the TEI DTD can be suppressed so that it
cannot be used in the document. An SGML
parser will detect all uses of the tag as an
error.

e Renaming an element. This can be used to
rename the tags in a language other than
English or to use local vocabulary within a
project or collection of documents.

e Extending given classes. There are several
predefined classes of tags in the TEI DTD.
These classes typically share a set of
attributes and thus can be treated in similar
ways by applications. A particular document
can specify that a tag is to be included in
one of these classes.
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SGML tags. Like HTML tags and URLs, these
strings need to be interpreted by application soft-
ware that understands their significance.

The TET's extended pointers allow links to be
specified in terms of:

Hierarchical references to structures in a
document (in much the same way that files
can be named in a hierarchical file system)

More general structural relationships (such
as the identification of the “next” node with
a given generic identifier, which is to be
found by a simple, clearly specified rule
about tree traversal)

Locations that are defined relative to the
node making the reference

Patterns that are to be applied when the link
is traversed or activated

Queries that are related to HyQ, the HyTime
query language

We will not give the details of extended pointers
here. These can be found in the Guidelines.
What is of interest here is the kinds of structures
that can be easily encoded using the mechanisms
provided by the TEI DTD. Here are some exam-

ples.
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A segment is a portion of a document. It can
be used as the point of attachment of a link.
Any arbitrary structure can be defined as a
segment.

An anchor is an arbitrary point in a docu-
ment. It can be used as the point of attach-
ment of a link. (This is similar to the defini-
tion of a name on an anchor in HTML.)

A correspondence can be established
between one span of content and another.
For example, there might be a correspon-
dence between a fragment of a document,
and someone’s comments on that fragment.

An alignment shows how two documents
(or fragments) are related. For example,
there could be an alignment between a doc-

ument in one language and another docu-
ment that is the translation into a second lan-
guage. An alignment can be specified in a
document outside the two documents (or
fragments) that are to be aligned.

A synchronization is a relationship that rep-
resents temporal rather than textual corre-
spondence. For example, it is often neces-
sary  to overlapping  text
segments in a representation of speech
where several speakers can be talking at the

synchronize

same time.

An aggregation is a collection of fragments
into a single logical whole. For example, the
set of passages in a document relating to a
specific topic, such as the set of paragraphs
that discuss indexing in a paper on informa-
tion retrieval, would be an aggregate.

Multiple bierarchies occur, essentially, when
more than one tree is to be considered as
being built over the same textual frontier.
For example, the logical structure of a docu-
ment (chapters, sections, paragraphs) and its
physical structure (pages, lines) are two dif-
ferent hierarchies over the same frontier.
Although the SGML CONCUR feature can be
used to specify structures of this sort, it has a
number of associated problems: when a
document is changed by the addition of a
new view, it may be necessary to change
existing markup (by the addition of a prefix
indicating the view to which the existing
tags correspond); the coding of tags
becomes more verbose than otherwise, and
many SGML applications at present do not
implement the feature. There are tags pro-
vided to specify page and line boundaries,
and thus in a rudimentary way to provide for
this second commonly required hierarchy.
The more general approach used is to mark
boundaries of the elements in the multiple
hierarchies and to reconstitute the view,
essentially by using aggregates.
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These structures that have been identified by par-
ticipants in the TEI as useful ones for encoding
documents for research purposes seem to us to
be useful in many other contexts in the World
Wide Web as well. The TEI DTD provides mech-
anisms for encoding these structures in relatively
straightforward ways. These mechanisms could
be used without having to provide all of the pro-
cessing power in Web application software that
is required to process HyTime.

Resource Identification and
Discovery

The World Wide Web contains many documents
in many locations. One of the major challenges
in a complex distributed environment like this is
the identification and discovery of documents
that are relevant to some task. In a traditional
library, resources are identified by the prepara-
tion of catalog information in a restricted but rich
and dynamic domain of categories. Identifying
relevant resources often involves the expertise of
the person who needs information, various pro-
grams that have access to catalogs for relatively
simple searches, and experts in the domain of
interest (subject librarians). While the search
techniques applied to catalogs are relatively sim-
ple, the catalogs contain explicitly coded infor-
mation about subject areas so that searches are
usually able to identify a useful collection of
materials.

Information retrieval in collections of electronic
documents similarly involves the expertise of the
person who needs information, sophisticated
search programs, and sometimes experts in the
domain (subject librarians). Information can be
labeled with various category attributes, but
larger amounts of text (abstracts, and perhaps
complete documents) can be searched. Because
there is little or no explicit encoding of the infor-
mation in the text, sophisticated algorithms are
often used to attempt judgements about rele-
vance of a document based on the occurrences
of patterns in the text.
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Identifying relevant resources on the World Wide
Web can take several forms. It can involve
searching through structured subject indexes as
in traditional library access, as well as searching
through the text of documents as in traditional
information retrieval.

But because the Web contains so many docu-
ments—orders of magnitude more than most
databases used with traditional search strate-
gies—identifying relevant resources can be diffi-
cult. It would seem attractive to allow documents
to describe themselves so that a rich domain of
categories can be used and so that judgments
about relevance do not need to be restricted to
algorithmic approximations.

Documents encoded according to the TEI DTD
must include a TEI header that contains informa-
tion about the electronic document. The informa-
tion in the header can be used to facilitate the
identification of resources and their discovery by
search programs and by manual browsing.

The header has four major parts:

e A file description contains a full bibliograph-
ical description of the electronic document.
A standard bibliographic citation can be
derived from this information, so it could be
used to make a standard library catalog
record. This part of the header also includes
information about the source of the elec-
tronic document (for example, the document
may be appearing originally in electronic
form, it may be transcribed from a printed
form, and so on).

* An encoding description describes the rela-
tionship between the source and the elec-
tronic document. This part of the header can
describe any normalizations applied to the
text, the specific kinds of analytic encoding
that have been used, and so on.

e A text profile contains information that classi-
fies the text and establishes its context. This
part of the header describes the subjects
addressed, the situation in which the text
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