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tion, are permitted provided that the following conditions are met:

« Redistributions of source code must retain the above copyright notice, this list of
conditions and the following disclaimer.

« Redistributions in binary form must reproduce the above copyright notice, this
list of conditions and the following disclaimer in the documentation and/or other
materials provided with the distribution.

This software is provided by the copyright holders and contributors "as is” and any
express or implied warranties, including, but not limited to, the implied warranties
of merchantability and fitness for a particular purpose are disclaimed. In no
event shall the copyright holder or contributors be liable for any direct, indirect,
incidental, special, exemplary, or consequential damages (including, but not limited
to, procurement of substitute goods or services; loss of use, data, or profits; or
business interruption) however caused and on any theory of liability, whether in
contract, strict liability, or tort (including negligence or otherwise) arising in any
way out of the use of this software, even if advised of the possibility of such damage.
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TEI material can be licensed differently depending on the use you intend to make

of it. Hence it is made available under both the CC+BY and BSD-2 licences. The
CC+BY licence is generally appropriate for usages which treat TEI content as data

or documentation. The BSD-2 licence is generally appropriate for usage of TEI
content in a software environment. For further information or clarification, please
contact the TEI Consortium.
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2016-2021: Magdalena Turska (eXist Solutions / University of Oxford)

2004-2005: Edward Vanhoutte (Royal Academy of Dutch Language and Literature)
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« 2015-2020: Raffaele Viglianti (University of Maryland)
« 2005-2008: John Walsh (Indiana University)
« 2012-2013: Rebecca Welzenbach (University of Michigan)
« 2002-2005: Perry Willett (Indiana University / University of Michigan)
o 2011-2012: Stuart Yeates (New Zealand Electronic Text Centre)
The bulk of the Council’s work has been carried out by email and by regular telephone conference. In

addition, the Council has held many two-day face-to-face meetings. During production of P5, these meetings
were generously hosted by the following institutions:

«+ King’s College, London (2002)

« Oxford University Computing Services (2003)

« Royal Academy of Dutch Language and Literature, Ghent (2004)
« AFNOR: Association francaise de normalisation, Paris (2005)
« Institute for Research in Humanities, Kyoto University (2006)
+ Berlin-Brandenburgische Akademie der Wissenschaften, Berlin (2007)
« National University of Ireland, Galway (2008)

« Ecole Normale Supérieure, Lyon (2009)

« Royal Irish Academy, Dublin (2010)

« Big Ten Center, Chicago (2011)

« Inria, Paris (2011)

« University of Michigan, Ann Arbor (2012)

« University of Oxford (2012)

« Brown University (2013)

« University of Oxford (2013)

« University of Oxford (2014)

+ Duke University (2014)

« University of Michigan, Ann Arbor (2015)

« Lyon (2015)

« Brown University (2016)

« Austrian Academy of Sciences (2016)

« Prague (2017)

« Victoria (2017)

« CCEH, Cologne University (2018)

« University of Tokyo (2018)

+ Folger Shakespeare Library, Washington, D.C. (2019)

« ZIM-ACDH, University of Graz (2019)

During the production of TEI P5, the Council chartered a number of smaller workgroups and similar activities,
each of which made significant contribution to the intellectual content of the work. Active members of these are
listed below:

Character Set Workgroup Active between July 2001 and January 2005, this group revised and developed the
recommendations now forming chapters vi Languages and Character Sets and 5. Characters, Glyphs, and Writing
Modes. Tt was chaired by Christian Wittern, and its membership included: Deborah Anderson (Berkeley);
Michael Beddow (independent scholar); David Birnbaum (University of Pittsburgh); Martin Duerst (W3C/Keio
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University); Patrick Durusau (Society of Biblical Literature); Tomohiko Morioka (Kyoto University); and Espen
Ore (National Library of Norway).

Meta Taskforce Active between February 2003 and February 2005, this group developed the material now forming
22. Documentation Elements. It was chaired by Sebastian Rahtz, and its membership included: Alejandro Bia;
David G. Durand; Laurent Romary; Norman Walsh (Sun Microsystems); and Christian Wittern.

Workgroup on Stand-Off Markup, XLink and XPointer Active between February 2002 and January 2006, this
group reviewed and expanded the material now largely forming part of 16. Linking, Segmentation, and
Alignmeni. It was chaired by David G. Durand, and its membership included: Jean Carletta (Edinburgh
University); Chris Caton (University of Oxford); Jessica P. Hekman (Ingenta plc); Nancy M. Ide (Vassar College);
and Fabio Vitali (University of Bologna).

Manuscript Description Task Force Active between February 2003 and December 2005, this group reviewed and
finalised the material now forming 10. Manuscript Description. It was chaired by Matthew Driscoll and
comprised David Birnbaum and Merrilee Proffitt, in addition to the TEI Editors.

Names and Places Activity Active between January 2006 and May 2007, this group formulated the new material
now forming part of 13. Names, Dates, People, and Places. It was chaired by Matthew Driscoll. and
its membership included Gabriel Bodard (King’s College London); Arianna Ciula; James Cummings; Tom
Elliott (University of North Carolina at Chapel Hill); @yvind Eide (University of Oslo); Leif Isaksen (Oxford
Archaeology plc); Richard Light (private consultant); Tadeusz Piotrowski (Opole University); Sebastian Rahtz;
and Tatiana Timcenko (Vilnius University).

Joint TEI/ISO Activity on Feature Structures Active between January 2003 and August 2007, this group reviewed
the material now presented in 18. Feature Structures and revised it for inclusion in ISO Standard 24610. It
was chaired by Kiyong Lee (Korea University), and its active membership included the following: Harry Bunt
(Tilburg); Lionel Clément (INRIA); Eric de la Clergerie (INRIA); Thierry Declerck (Saarbriicken); Patrick Drouin
(University of Montréal); Lee Gillam (Surrey University); and Koiti Hasida (ICOT).

From 2000 to 2008 the TEI had two appointed Editors, Lou Burnard (University of Oxford) and Syd Bauman (Brown
University), who served ex officio on the Council and, as far as possible, on all Council workgroups.

The Council also oversees an Internationalization and Localization project, led by Sebastian Rahtz and with
funding from the ALLC. This activity, ongoing since October 2005, is engaged in translating key parts of the P5
source into a variety of languages.

Production of the translations currently included in P5 has been coordinated by the following:

Chinese Marcus Bingenheimer (Chung-hwa Institute of Buddhist Studies, Taipei / Temple University) and Weining
Hwang (Wiirzburg University)

French Pierre-Yves Duchemin (ENSSIB); Jean-Luc Benoit (ATILF); Anila Angjeli (BnF); Joélle Bellec Martini (BnF);
Marie-France Claerebout (Aldine); Magali Le Coént (BIUS]); Florence Clavaud (EnC); Cécile Pierre (BIUSJ).

German Werner Wegstein (Wiirzburg University), Franz Fischer (Cologne University), Martina Scholger (University
of Graz) and Peter Stadler (Paderborn University)

Italian Marco Venuti (University of Venice) and Letizia Cirillo (University of Bologna)

Japanese Ohya Kazushi (Tsurumi University), Kiyonori Nagasaki (University of Tokyo) and Martin Holmes (Uni-
versity of Victoria)

Korean Beom-mo Kang and Jungha Hong (Korea University)
Spanish Carmen Arronis Llopis (University of Alicante) and Alejandro Bia (Miguel Hernandez University)

Any one who works closely with the TEI Guidelines, whether as translator, editor, or reader is constantly reminded
of the ambitious scope and exceptionally high editorial standards set by the original project, now approaching twenty
years ago. It is appropriate therefore to retain a sense of the history of this document, as it has evolved since its first
appearance in 1990, and to acknowledge with gratitude the contributions made to that evolution by very many
individuals and institutions around the world. The original prefatory notes to each major edition of the Guidelines
recording these names are therefore preserved in an appendix to the current edition (see Appendix H Prefatory Notes).
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iv About These Guidelines

These Guidelines have been developed and are maintained by the Text Encoding Initiative Consortium (TEI); see iv.2
Historical Background. They are addressed to anyone who works with any kind of textual resource in digital form.

They make recommendations about suitable ways of representing those features of textual resources which need
to be identified explicitly in order to facilitate processing by computer programs. In particular, they specify a set of
markers (or tags) which may be inserted in the electronic representation of the text, in order to mark the text structure
and other features of interest. Many, or most, computer programs depend on the presence of such explicit markers for
their functionality, since without them a digitized text appears to be nothing but a sequence of undifferentiated bits.
The success of the World Wide Web, for example, is partly a consequence of its use of such markup to indicate such
features as headings and lists on individual pages, and to indicate links between pages. The process of inserting such
explicit markers for implicit textual features is often called ‘markup’, or equivalently within this work ‘encoding’; the
term ‘tagging’ is also used informally. We use the term encoding scheme or markup language to denote the complete
set of rules associated with the use of markup in a given context; we use the term markup vocabulary for the specific
set of markers or named distinctions employed by a given encoding scheme. Thus, this work both describes the TEI
encoding scheme, and documents the TEI markup vocabulary.

The TEI encoding scheme is of particular usefulness in facilitating the loss-free interchange of data amongst
individuals and research groups using different programs, computer systems, or application software. Since they
contain an inventory of the features most often deployed for computer-based text processing, these Guidelines are
also useful as a starting point for those designing new systems and creating new materials, even where interchange
of information is not a primary objective.

These Guidelines apply to texts in any natural language, of any date, in any literary genre or text type, without
restriction on form or content. They treat both continuous materials (‘running text’) and discontinuous materials
such as dictionaries and linguistic corpora. Though principally directed to the needs of the scholarly research
community, these Guidelines are not restricted to esoteric academic applications. They are also useful for librarians
maintaining and documenting electronic materials, and for publishers and others creating or distributing electronic
texts. Although they focus on problems of representing in electronic form texts which already exist in traditional
media, these Guidelines are also applicable to textual material which is ‘born digital’. We believe them to be adequate
to the widest variety of currently existing practices in using digital textual data, but by no means limited to them.

The rules and recommendations made in these Guidelines are expressed in terms of what is currently the most
widely-used markup language for digital resources of all kinds: the Extensible Markup Language (XML), as defined
by the World Wide Web Consortium’s XML Recommendation. However, the TEI encoding scheme itself does not
depend on this language; it was originally formulated in terms of SGML (the ISO Standard Generalized Markup
Language), a predecessor of XML, and may in future years be re-expressed in other ways as the field of markup
develops and matures. For more information on markup languages see chapter v A Gentle Introduction to XML; for
more information on the associated character encoding issues see chapter vi Languages and Character Sets.

This document provides the authoritative and complete statement of the requirements and usage of the TEI
encoding scheme. As such, although it includes numerous small examples, it must be stressed that this work is
intended to be a reference manual rather than a tutorial guide.

The remainder of this chapter comprises three sections. The first gives an overview of the structure and notational
conventions used throughout these Guidelines. The second enumerates the design principles underlying the TEI
scheme and the application environments in which it may be found useful. Finally, the third section gives a brief
account of the origins and development of the Text Encoding Initiative itself.

iv.1l Structure and Notational Conventions of this Document

The remaining two sections of the front matter to these Guidelines provide background tutorial material for those
unfamiliar with basic markup technologies. Following the present introductory section, we present a detailed
introduction to XML itself, intended to cover in a relatively painless manner as much as the novice user of the TEI
scheme needs to know about markup languages in general and XML in particular. This is followed by a discussion of
the general principles underlying current practice in the representation of different languages and writing systems
in digital form. This chapter is largely intended for the user unfamiliar with the Unicode encoding systems, though
the expert may also find its historical overview of interest.

The body of this edition of these Guidelines proper contains 23 chapters arranged in increasing order of specialist
interest. The first five chapters discuss in depth matters likely to be of importance to anyone intending to apply the
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TEI scheme to virtually any kind of text. The next seven focus on particular kinds of text: verse, drama, spoken
text, dictionaries, and manuscript materials. The next nine chapters deal with a wide range of topics, one or more of
which are likely to be of interest in specialist applications of various kinds. The last two chapters deal with the XML
encoding used to represent the TEI scheme itself, and provide technical information about its implementation. The
last chapter also defines the notion of TEI conformance and its implications for interchange of materials produced
according to these Guidelines.

As noted above, this is a reference work, and is not intended to be read through from beginning to end. However,
the reader wishing to understand the full potential of the TEI scheme will need a thorough grasp of the material
covered by the first four chapters and the last two. Beyond that, the reader is recommended to select according to
their specific interests: one of the strengths of the TEI architecture is its modular nature.

As far as possible, extensive cross referencing is provided wherever related topics are dealt with; these are
particularly effective in the online version of these Guidelines. In addition, a series of technical appendixes provide
detailed formal definitions for every element, every class, and every macro discussed in the body of the work; these
are also cross linked as appropriate. Finally, a detailed bibliography is provided, which identifies the source of many
examples cited in the text as well as documenting works referred to, and listing other relevant publications.

As an aid to the reader, most chapters of these Guidelines follow the same basic organization. The chapter begins
with an overview of the subjects treated within it, linked to the following subsections. Within each section where
new elements are described, a summary table is first given, which provides their names and a brief description
of their intended usage. This is then followed where appropriate by further discussion of each element, including
wherever possible usage examples taken somewhat eclectically from a variety of real sources. These examples are
not intended to be exhaustive, but rather to suggest typical ways in which the elements concerned may usefully be
applied. Where appropriate, a link to a statement of the source for most examples is provided in the online version.
Within the examples, use of whitespace such as newlines or indentation is simply intended to aid legibility, and is
not prescriptive or normative.

Wherever TEI elements or classes are mentioned in the text, they are linked in the online version to the relevant
reference specification for the element or class concerned. Element names are always given in the form <name>,
where ‘name’ is the generic identifier of the element; empty elements such as <pb> or <anchor> include a closing slash
to distinguish them wherever they are discussed. References to attributes take the form attname, where ‘attname’
is the name of the attribute. References to classes are also presented as links, for example model.divLike for a
model class, and att.global for an attribute class.

iv.1.1 The use of modal verbs

In general the TEI guidelines try to be careful when using modal verbs and phrases such as 'must’, 'must not,
’should’, ’should not’ and *may’. In terms of the meanings, these generally follow https://tools.ietf.org/html/bcp14
in the different meanings of these words. In particular:

MUST This word, or the terms "REQUIRED” or "SHALL”, mean that this is an absolute requirement of the TEI
Guidelines for production of a TEI conformant file.

MUST NOT This phrase, or the phrase ’SHALL NOT”, mean that this is an absolute prohibition of the TEI Guidelines
for produciton of a TEI conformant file.

SHOULD This word, or the adjective ZRECOMMENDED”, mean that there may exist valid reasons in particular
circumstances to ignore a particular recommendation, but the full implications must be understood and
carefully weighed before choosing a different course.

SHOULD NOT This phrase, or the phrase NOT RECOMMENDED” mean that there may exist valid reasons in
particular circumstances when the particular behavior is acceptable or even useful, but the full implications
should be understood and the case carefully weighed before implementing any behavior so described.

MAY This word, or the adjective "7OPTIONAL”, mean that a recommendation is truly optional. One user may choose
to follow the recommendation because a particular project requires it or feels that it enhances their work while
another project may choose to not follow this recommendation.

However, the prose of the TEI Guidelines continually undergoes revision and all uses may not reflect this. Please
report any errors or unclear use of these words.
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iv.1.2 TEI Naming Conventions

These Guidelines use a more or less consistent set of conventions in the naming of XML elements and classes. This
section summarizes those conventions.

Element and Attribute Names

An unadorned name such as ‘blort’ is the name of a TEI element or attribute. .
The following conventions apply to the choice of names:

« Elements are given generic identifiers as far as possible consisting of one or more tokens, by which we mean
whole words or recognisable abbreviations of them, taken from the English language.

+ Where an element name contains more than one token, the first letter of the second token, and of any subsequent
ones, is capitalized, as in for example <biblStruct>, <listPerson>. This ‘camelCasing’ is used also for attribute
names and symbolic values.

+ Module names also use whole words, for the most part, but are always all lower case.

« The specification for an element or attribute whose name contains abbreviations generally also includes a <gloss>
element providing the expanded sense of the name.

« An element specification may also contain approved translations for element or attribute names in one or more
other languages using the <altldent> element; this is not however generally done in TEI P5.

Whole words are generally preferred for clarity. The following abbreviations are however commonly used
within generic identifiers:

att attribute

bibl bibliographic description or reference in a bibliography

cat category, especially as used in text classification

char character, typically a Unicode character

doc document: this usually refers to the original source document which is being encoded,

decl declaration: has a specific sense in the TEI header, as discussed in 2.1.2. Types of Content in the TEI Header
desc description: has a specific sense in the TEI header, as discussed in 2.1.2. Types of Content in the TEI Header

grp group. In TEI usage, a group is distinguished from a list in that the former associates several objects which act
as a single entity, while the latter does not. For example, a <linkGrp> combines several <link> elements which
have certain properties in common, whereas a <listBibl> simply lists a number of otherwise unrelated <bibl>
elements.

interp interpretation or analysis

lang (natural) language

ms manuscript

org organization, that is, a named group of people or legal entity

rdg reading or version found in a specific witness

ref reference or link

spec technical specification or definition

stmt statement: used in a specific sense in the TEI header, as discussed in 2.1.2. Types of Content in the TEI Header
struct structured: that is, containing a specific set of named elements rather than ‘mixed content’

val value, for example of a variable or an attribute

wit witness: that is, a specific document which attests specific readings in a textual tradition or apparatus

!During generation of TEI RELAX NG schema fragments, the patterns corresponding with these TEI names are given a prefix tei to allow
them to co-exist with names from other XML namespace. This prefix is not visible to the end user, and is not used in TEI documentation. When
generating multi-namespace schemas, however, the user needs to be aware of them.

xviii



iv.1 Structure and Notational Conventions of this Document

Some abbreviations are used inconsistently: for example, <add> is an addition, and <addSpan> is a spanning
addition, but <addName> is an additional name, not the name of an addition. Such inconsistencies are relatively few
in number, and it is hoped to remove them in subsequent revisions of these Guidelines.

Some elements have very short abbreviated names: these are for the most part elements which are likely to be
used very frequently in a marked up text, for example <p> (paragraph), <s> (segment) <hi> (highlighted phrase),
<ptr> (pointer), <div> (division) etc. We do not specifically list such elements here: as noted above, an expansion of
each such abbreviated name is provided within the documentation using the <gloss> element .

iv.1.3 C(lass, Macro, and Datatype Names

All named objects other than elements and attributes have one of the following prefixes, which indicate whether the
object is a module, an attribute class, a model class, a datatype, or a macro:

Component Name Example

Attribute Classes att” att.global

Model Classes model* model.biblPart
Macros macro. macro.paraContent
Datatypes teidata” teidata.pointer

The concepts of model class, attribute class, etc. are defined in 1. The TEI Infrastructure. Here we simply note some
conventions about their naming.
The following rules apply to attribute class names:
« Attribute class names take the form att.XxXX, where XXX is typically an adjective, or a series of adjectives
separated by dots, describing a property common to the attributes which make up the class.

« Attributes with the same name are considered to have the same semantics, whether the attribute is inherited from
a class, or locally defined.

The following rules apply to model class names:
+ Model classes have names beginning model. followed by a root name, and zero or more suffixes as described
below.

« A root name may be the name of an element, generally the prototypical parent or sibling for elements which are
members of the class.

« The first suffix should be Part, if the class members are all children of the element named rootname; or Like,
if the class members are all siblings of the element named rootname.

« The rootname global is used to indicate that class members are permitted anywhere in a TEI document.

« Additional suffixes may be added, prefixed by a dot, to distinguish subclasses, semantic or structural.

For example, the class of elements which can form part of a <div> is called model.divPart. This
class includes as a subclass the elements which can form part of a <div> in a spoken text, which is named
model.divPart.spoken
iv.1.4 Design Principles

Because of its roots in the humanities research community, the TEI scheme is driven by its original goal of serving
the needs of research, and is therefore committed to providing a maximum of comprehensibility, flexibility, and
extensibility. More specific design goals of the TEI have been that these Guidelines should:

« provide a standard format for data interchange

« provide guidance for the encoding of texts in this format

« support the encoding of all kinds of features of all kinds of texts studied by researchers
« be application independent

This has led to a number of important design decisions, such as:
« the choice of XML and Unicode

« the provision of a large predefined tag set

« encodings for different views of text
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« alternative encodings for the same textual features

« mechanisms for user-defined modification of the scheme

We discuss some of these goals in more detail below.

The goal of creating a common interchange format which is application independent requires the definition
of a specific markup syntax as well as the definition of a large set of elements or concepts. The syntax of the
recommendations made in this document conforms to the World Wide Web Consortium’s XML Recommendation
(Bray et al. (eds.) (2006)) but their definition is as far as possible independent of any particular schema language.

The goal of providing guidance for text encoding suggests that recommendations be made as to what textual
features should be recorded in various situations. However, when selecting certain features for encoding in
preference to others, these Guidelines have tended to prefer generic solutions to specific ones, and to avoid areas
where no consensus exists, while attempting to accommodate as many diverse views as feasible. Consequently, the
TEI Guidelines make (with relatively rare exceptions) no suggestions or restrictions as to the relative importance
of textual features. The philosophy of these Guidelines is ‘if you want to encode this feature, do it this way’—but
very few features are mandatory. In the same spirit, while these Guidelines very rarely require you to encode any
particular feature, they do require you to be honest about which features you have encoded, that is, to respect the
meanings and usage rules they recommend for specific elements and attributes proposed.

The requirement to support all kinds of materials likely to be of interest in research has largely conditioned the
development of the TEI into a very flexible and modular system. The development of other XML vocabularies or
standards is typically motivated by the desire to create a single fully specified encoding scheme for use in a well-
defined application domain. By contrast, the TEI is intended for use in a large number of rather ill-defined and
often overlapping domains. It achieves its generality by means of the modular architecture described in 1. The TE/
Infrastructure which enables each user to create a schema appropriate to their needs without compromising the
interoperability of their data.

The Guidelines have been written largely with a focus on text capture (i.e. the representation in electronic form
of an already existing copy text in another medium) rather than text creation (where no such copy text exists).
Hence the frequent use of terms like ‘transcription’, ‘original’, ‘copy text’, etc. However, these Guidelines are equally
applicable to text creation, although certain elements, such as <sourceDesc>, and certain attributes, such as the
rendition indicators, will not be relevant in this case.

Concerning text capture the TEI Guidelines do not specify a particular approach to the problem of fidelity to
the source text and recoverability of the original; such a choice is the responsibility of the text encoder. The current
version of these Guidelines, however, provides a more fully elaborated set of tags for markup of rhetorical, linguistic,
and simple typographic characteristics of the text than for detailed markup of page layout or for fine distinctions
among type fonts or manuscript hands. It should be noted also that, with the present version of these Guidelines,
it is no longer necessarily the case that an unmediated version of the source text can be recovered from an encoded
text simply by removing the markup.

In these Guidelines, no hard and fast distinction is drawn between ‘objective’ and ‘subjective’ information or
between ‘representation’ and ‘interpretation’. These distinctions, though widely made and often useful in narrow,
well-defined contexts, are perhaps best interpreted as distinctions between issues on which there is a scholarly
consensus and issues where no such consensus exists. Such consensus has been, and no doubt will be, subject to
change. The TEI Guidelines do not make suggestions or restrictions as to which of these features should be encoded.
The use of the terms descriptive and interpretive about different types of encoding in these Guidelines is not intended
to support any particular view on these theoretical issues. Historically, it reflects a purely practical division of
responsibility amongst the original working committees (see further iv.2 Historical Background).

In general, the accuracy and the reliability of the encoding and the appropriateness of the interpretation is for
the individual user of the text to determine. The Guidelines provide a means of documenting the encoding in such
a way that a user of the text can know the reasoning behind that encoding, and the general interpretive decisions
on which it is based. The TEI header should be used to document and justify many such aspects of the encoding,
but the choice of TEI elements for a particular feature is in itself a statement about the interpretation reached by the
encoder.

In many situations more than one view of a text is needed since no absolute recommendation to embody one
specific view of text can apply to all texts and all approaches to them. Within limits, the syntax of XML ensures
that some encodings can be ignored for some purposes. To enable encoding multiple views, these Guidelines not
only treat a variety of textual features, but sometimes provide several alternative encodings for what appear to
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be identical textual phenomena. These Guidelines offer the possibility of encoding many different views of the
text, simultaneously if necessary. Where different views of the formal structure of a text are required, as opposed
to different annotations on a single structural view, however, the formal syntax of XML (which requires a single
hierarchical view of text structure) poses some problems; recommendations concerning ways of overcoming or
circumventing that restriction are discussed in chapter 20. Non-hierarchical Structures.

In brief, the TEI Guidelines define a general-purpose encoding scheme which makes it possible to encode different
views of text, possibly intended for different applications, serving the majority of scholarly purposes of text studies
in the humanities. Because no predefined encoding scheme can possibly serve all research purposes, the TEI scheme
is designed to facilitate both selection from a wide range of predefined markup choices, and the addition of new
(non-TEI) markup options. By providing a formally verifiable means of extending the TEI recommendations, the
TEI makes it simple for such user-identified modifications to be incorporated into future releases of these Guidelines
as they evolve. The underlying mechanisms which support these aspects of the scheme are introduced in chapter 1.
The TEI Infrastructure, and detailed discussions of their use provided in chapter 23. Using the TEI

iv.1.5 Intended Use

We envisage three primary functions for these Guidelines:

« guidance for individual or local practice in text creation and data capture;
« support of data interchange;

« support of application-independent local processing.

These three functions are so thoroughly interwoven in practice that it is hardly possible to address any one without
addressing the others. However, the distinction provides a useful framework for discussing the possible role of these
Guidelines in work with electronic texts.

Use in Text Capture and Text Creation

The description of textual features found in the chapters which follow should provide a useful checklist from which
scholars planning to create electronic texts should select the subset of features suitable for their project.

Problems specific to text creation or text ‘capture’ have not been considered explicitly in this document. These
Guidelines are not concerned with the process by which a digital text comes into being: it can be typed by hand,
scanned from a printed book or typescript, read from a typesetter’s tape, or acquired from another researcher who
may have used another markup scheme (or no explicit markup at all).

We include here only some general points which are often raised about markup and the process of data capture.

XML can appear distressingly verbose, particularly when (as in these Guidelines) the names of tags and attributes
are chosen for clarity and not for brevity. Editor macros and keyboard shortcuts can allow a typist to enter frequently
used tags with single keystrokes. It is often possible to transform word-processed or scanned text automatically.
Markup-aware software can help with maintaining the hierarchical structure of the document, and display the
document with visual formatting rather than raw tags.

The techniques described in chapter 23.3. Customization may be used to develop simpler data capture TEI-
conformant schemas, for example with limited numbers of elements, or with shorter names for the tags being used
most often. Documents created with such schemas may then be automatically converted to a more elaborated TEI
form.

Use for Interchange

The TEI format may simply be used as an interchange format, permitting projects to share resources even when
their local encoding schemes differ. If there are n different encoding formats, to provide mappings between each
possible pair of formats requires nx(n-1) translations; with an interchange format, only 2xn such mappings are
needed. However, for such translations to be carried out without loss of information, the interchange format chosen
must be as expressive (in a formal sense) as any of the target formats; this is a further reason for the TEI’s provision
of both highly abstract or generic encodings and highly specific ones.

To translate between any pair of encoding schemes implies:

1. identifying the sets of textual features distinguished by the two schemes;
2. determining where the two sets of features correspond;
3. creating a suitable set of mappings.

For example, to translate from encoding scheme X into the TEI scheme:
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1. Make a list of all the textual features distinguished in X.

2. Identify the corresponding feature in the TEI scheme. There are three possibilities for each feature:

(a) the feature exists in both X and the TEI scheme;
(b) X has a feature which is absent from the TEI scheme;
(c) X has a feature which corresponds with more than one feature in the TEI scheme.
The first case is a trivial renaming. The second will require an extension to the TEI scheme, as described in

chapter 23.3. Customization. The third is more problematic, but not impossible, provided that a consistent choice
can be made (and documented) amongst the alternatives.

The ease with which this translation can be defined will of course depend on the clarity with which scheme X

represents the features it encodes.

Translating from the TEI into scheme X follows the same pattern, except that if a TEI feature has no equivalent

in X, and X cannot be extended, information must be lost in translation.

The rules defining conformance to these Guidelines are given in some detail in chapter 23.4. Conformance. The

basic principles informing those rules may be summarized as follows:

1. The TEI abstract model (that is, the set of categorical distinctions which it defines in the prose of the Guidelines)
must be respected. The correspondence between a tag X and the semantic function assigned to it by these
Guidelines may not be changed; such changes are known as tag abuse and strongly discouraged.

2. A TEI document must be expressed as a valid XML-conformant document which uses the TEI namespace
appropriately. If, for example, the document encodes features not provided by these Guidelines, such extensions
should not be associated with the TEI namespace.

3. It must be possible to validate a TEI document against a schema derived from these Guidelines, possibly with
extensions provided in the recommended manner.

Use for Local Processing

Machine-readable text can be manipulated in many ways; some users:

edit texts (e.g. word processors, syntax-directed editors)

edit, display, and link texts in hypertext systems

format and print texts using desktop publishing systems, or batch-oriented formatting programs
load texts into free-text retrieval databases or conventional databases
unload texts from databases as search results or for export to other software
search texts for words or phrases

perform content analysis on texts

collate texts for critical editions

scan texts for automatic indexing or similar purposes

parse texts linguistically

analyze texts stylistically

scan verse texts metrically

link text and images

These applications cover a wide range of likely uses but are by no means exhaustive. The aim has been to make the

TEI Guidelines useful for encoding the same texts for different purposes. We have avoided anything which would
restrict the use of the text for other applications. We have also tried not to omit anything essential to any single
application.

Because the TEI format is expressed using XML, almost any modern text processing system is able to process it,

and new TEI-aware software systems are able to build on a solid base of existing software libraries.
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iv.2 Historical Background

The Text Encoding Initiative grew out of a planning conference sponsored by the Association for Computers and the
Humanities (ACH) and funded by the U.S. National Endowment for the Humanities (NEH), which was held at Vassar
College in November 1987. At this conference some thirty representatives of text archives, scholarly societies, and
research projects met to discuss the feasibility of a standard encoding scheme and to make recommendations for its
scope, structure, content, and drafting. During the conference, the Association for Computational Linguistics and
the Association for Literary and Linguistic Computing agreed to join ACH as sponsors of a project to develop these
Guidelines. The outcome of the conference was a set of principles (the ‘Poughkeepsie Principles’, Burnard (1988)),
which determined the further course of the project.

The Text Encoding Initiative project began in June 1988 with funding from the NEH, soon followed by further
funding from the Commission of the European Communities, the Andrew W. Mellon Foundation, and the Social
Science and Humanities Research Council of Canada. Four working committees, composed of distinguished scholars
and researchers from both Europe and North America, were named to deal with problems of text documentation, text
representation, text analysis and interpretation, and metalanguage and syntax issues. Each committee was charged
with the task of identifying ‘significant particularities’ in a range of texts, and two editors appointed to harmonize
the resulting recommendations.

A first draft version (P1, with the ‘P’ here and subsequently standing for ‘Proposal’) of the Guidelines was
distributed in July 1990 under the title Guidelines for the Encoding and Interchange of Machine-Readable Texts.
Extensive public comment and further work on areas not covered in this version resulted in the drafting of a revised
version, TEI P2, distribution of which began in April 1992. This version included substantial amounts of new material,
resulting from work carried out by several specialist working groups, set up in 1990 and 1991 to propose extensions
and revisions to the text of P1. The overall organization, both of the draft itself and of the scheme it describes, was
entirely revised and reorganized in response to public comment on the first draft.

In June 1993 an Advisory Board met to review the current state of the TEI Guidelines, and recommended the
formal publication of the work done to that time. That version of the TEI Guidelines, TEI P3, consolidated the work
published as parts of TEI P2, along with some additional new material and was finally published in May of 1994
without the label draft, thus marking the conclusion of the initial development work.

In February of 1998 the World Wide Web Consortium issued a final Recommendation for the Extensible Markup
Language, XML.? Following the rapid take-up of this new standard metalanguage, it became evident that the TEI
Guidelines (which had been published originally as an SGML application) needed to be re-expressed in this new
formalism if they were to survive. The TEI editors, with abundant assistance from others who had developed and
used TEI, developed an update plan, and made tentative decisions on relevant syntactic issues.

In January of 1999, the University of Virginia and the University of Bergen formally proposed
the creation of an international membership organization, to be known as the TEI Consortium,
which would maintain, develop, and promote the TEL Shortly thereafter, two further institutions
with longstanding ties to the TEI (Brown University and Oxford University) joined them in formu-
lating an Agreement to Establish a Consortium for the Maintenance of the Text Encoding Initiative
(An Agreement to Establish a Consortium for the Maintenance of the Text Encoding Initiative (March 1999)),
on which basis the TEI Consortium was eventually established and incorporated as a not-for-profit legal entity at
the end of the year 2000. The first members of the new TEI Board took office during January of 2001.

The TEI Consortium was established in order to maintain a permanent home for the TEI as a democratically
constituted, academically and economically independent, self-sustaining, non-profit organization. In addition, the
TEI Consortium was intended to foster a broad-based user community with sustained involvement in the future
development and widespread use of the TEI Guidelines (Burnard (2000)).

To oversee and manage the revision process in collaboration with the TEI Editors, the TEI Board formed a
Technical Council, with a membership elected from the TEI user community. The Council met for the first time
in January 2002 at King’s College London. Its first task was to oversee production of an XML version of the
TEI Guidelines, updating P3 to enable users to work with the emerging XML toolset. This, the P4 version of the
Guidelines, was published in June 2002. It was essentially an XML version of P3, making no substantive changes
to the constraints expressed in the schemas apart from those necessitated by the shift to XML, and changing only

2XML was originally developed as a way of publishing on the World Wide Web richly encoded documents such as those for which the TEI was
designed. Several TEI participants contributed heavily to the development of XML, most notably XML’s senior co-editor C. M. Sperberg-McQueen,
who served as the North American editor for the TEI Guidelines from their inception until 1999.
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corrigible errors identified in the prose of the P3 Guidelines. However, given that P3 had by this time been in steady
use since 1994, it was clear that a substantial revision of its content was necessary, and work began immediately on
the P5 version of the Guidelines. This was planned as a thorough overhaul, involving a public call for features and
new development in a number of important areas not previously addressed including character encoding, graphics,
manuscript description, biographical and geographical data, and the encoding language in which the TEI Guidelines
themselves are written.

The members of the TEI Council and its associated workgroups are listed in iii Preface and Acknowledgments. In
preparing this edition, they have been attentive to the requirements and practice of the widest possible range of TEI
users, who are now to be found in many different research communities across the world, and have been largely
instrumental in transforming the TEI from a grant-supported international research project into a self-sustaining
community-based effort. One effect of the incorporation of the TEI has been the legal requirement to hold an annual
meeting of the Consortium members; these meetings have emerged as an invaluable opportunity to sustain and
reinforce that sense of community:.

The present work is therefore the result of a sustained period of consultation, drafting, and revision, with
input from many different experts. Whatever merits it may have are to be attributed to them; the Editors accept
responsibility only for the errors remaining.

iv.3 Future Developments and Version Numbers

The encoding recommended by this document may be used without fear that future versions of the TEI scheme will
be inconsistent with it in fundamental ways. The TEI will be sensitive, in revising these Guidelines, to the possible
problems which revision might pose for those who are already using this version of these Guidelines.

With TEI P5, a version numbering system is introduced following the pattern specified by the Unicode Consortium:
the first digit identifies a major version number, the second digit a minor version number, and the third digit a sub-
minor version number. The TEI undertakes that no change will be made to the formal expression of these Guidelines
(that is, a TEI schema, as defined in 23.4. Conformance) such that documents conformant to a given major numbered
release cease to be compatible with a subsequent release of the same major number. Moreover, as far as possible,
new minor releases will be made only for the purpose of adding new compatible features, or of correcting errors in
existing features.

The Guidelines are currently maintained as an open source project on the Github site https://github.com/
TEIC/TEI, from which released and development versions may be freely downloaded. See Previous Releases of P5
for information on how to find specific versions of TEI releases (Guidelines, schemas etc.). Notice of errors detected
and enhancements requested may be submitted at https://github.com/TEIC/TEI/issues.
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v A Gentle Introduction to XML

The encoding scheme defined by these Guidelines is formulated as an application of the Extensible Markup Language
(XML) (Bray et al. (eds.) (2006)). XML is widely used for the definition of device-independent, system-independent
methods of storing and processing texts in electronic form. It is now also the interchange and communication format
used by many applications on the World Wide Web. In the present chapter we informally introduce some of its basic
concepts and attempt to explain to the reader encountering them for the first time how and why they are used in the
TEI scheme. More detailed technical accounts of TEI practice in this respect are provided in chapters 23. Using the
TEl, 1. The TEI Infrastructure, and 22. Documentation Elements of these Guidelines.

Strictly speaking, XML is a metalanguage, that is, a language used to describe other languages, in this case, markup
languages. Historically, the word markup has been used to describe annotation or other marks within a text intended
to instruct a compositor or typist how a particular passage should be printed or laid out. Examples include wavy
underlining to indicate boldface, special symbols for passages to be omitted or printed in a particular font, and so
forth. As the formatting and printing of texts was automated, the term was extended to cover all sorts of special
codes inserted into electronic texts to govern formatting, printing, or other processing.

Generalizing from that sense, we define markup, or (synonymously) encoding, as any means of making explicit an
interpretation of a text. Of course, all printed texts are implicitly encoded (or marked up) in this sense: punctuation
marks, capitalization, disposition of letters around the page, even the spaces between words all might be regarded
as a kind of markup, the purpose of which is to help the human reader determine where one word ends and another
begins, or how to identify gross structural features such as headings or simple syntactic units such as dependent
clauses or sentences. Encoding a text for computer processing is, in principle, like transcribing a manuscript from
scriptio continua’; it is a process of making explicit what is conjectural or implicit, a process of directing the user as
to how the content of the text should be (or has been) interpreted.

By markup language we mean a set of markup conventions used together for encoding texts. A markup language
must specify how markup is to be distinguished from text, what markup is allowed, what markup is required, and
what the markup means. XML provides the means for doing the first three; documentation such as these Guidelines
is required for the last.

The present chapter attempts to give an informal introduction to those parts of XML of which a proper
understanding is necessary to make best use of these Guidelines. The interested reader should also consult one
or more of the many excellent introductory textbooks and web sites now available on the subject.?

v.l What'’s Special about XML?

XML has three highly distinctive advantages:
1. it places emphasis on descriptive rather than procedural markup;
2. it distinguishes the concepts of syntactic correctness and of validity with respect to a document type definition;

3. itis independent of any one hardware or software system.

These three aspects are discussed briefly below, and then in more depth in the remainder of this chapter.

XML is frequently compared with HTML, the language in which web pages have generally been written,
which shares some of the above characteristics. Compared with HTML, however, XML has some other important
features:

« XML is extensible: it does not consist of a fixed set of tags;
« XML documents must be well-formed according to a defined syntax;
« an XML document can be formally validated against a set of schema rules for consistent application;

« XML is more interested in the meaning of data than in its presentation.

3In the ‘continuous writing’ characteristic of manuscripts from the early classical period, words are written continuously with no intervening
spaces or punctuation.

4New textbooks and websites about XML appear at regular intervals and to select any one of them would be invidious.
some recommended online courses include http://www.w3schools.com/xml/default.asp and http://www.ibm.com/
developerworks/training/ondemandskills/index.html.
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v.1l.1 Descriptive Markup

In a descriptive markup system, the markup codes used do little more than categorize parts of a document. Markup
codes such as <para> or \end{list} simply identify a portion of a document and assert of it that ‘the following
item is a paragraph’, or ‘this is the end of the most recently begun list’, etc. By contrast, a procedural markup system
defines what processing is to be carried out at particular points in a document: ‘call procedure PARA with parameters
42, b, and x here’ or ‘move the left margin 2 quads left, move the right margin 2 quads right, skip down one line, and
go to the new left margin, etc. In XML, the instructions needed to process a document for some particular purpose
(for example, to format it) are sharply distinguished from the markup used to describe it.

Usually, the markup or other information needed to process a document will be maintained separately from the
document itself, typically in a distinct document called a stylesheet, though it may do much more than simply define
the rendition or visual appearance of a document.

When descriptive markup is used, the same document can readily be processed in many different ways, using only
those parts of it which are considered relevant. For example, a content analysis program might disregard entirely the
footnotes embedded in an annotated text, while a formatting program might extract and collect them all together for
printing at the end of each chapter. Different kinds of processing can be carried out with the same part of a file. For
example, one program might extract names of persons and places from a document to create an index or database,
while another, operating on the same text, but using a different stylesheet, might print names of persons and places
in a distinctive typeface.

v.1.2 Types of Document

A second key aspect of XML is its notion of a document type: documents are regarded as having types, just as other
objects processed by computers do. The type of a document is formally defined by its constituent parts and their
structure. The definition of a ‘report’, for example, might be that it consisted of a ‘title’ and possibly an ‘author’,
followed by an ‘abstract’ and a sequence of one or more ‘paragraphs’. Anything lacking a title, according to this
formal definition, would not formally be a report, and neither would a sequence of paragraphs followed by an
abstract, whatever other report-like characteristics these might have for the human reader.

If documents are of known types, a special-purpose program (called a parser), once provided with an unambiguous
definition of a document type, can check that any document claiming to be of that type does in fact conform to the
specification. A parser can check that all elements specified for a particular document type are present and no others,
that they are combined in appropriate ways, correctly ordered, and so forth. More significantly, different documents
of the same type can be processed in a uniform way. Programs can be written which take advantage of the knowledge
encapsulated in the document type information, and which can thus behave in a more ‘intelligent’ fashion.

v.1l.3 Data Independence

A basic design goal of XML is to ensure that documents encoded according to its provisions can move from one
hardware and software environment to another without loss of information. The two features discussed so far both
address this requirement at an abstract level; the third feature addresses it at the level of the strings of data characters
that make up a document. All XML documents, whatever languages or writing systems they employ, use the same
underlying character encoding (that is, the same method of representing as binary data those graphic forms making
up a particular writing system).” This encoding is defined by an international standard,” which is implemented by
a universal character set maintained by an industry group called the Unicode Consortium, and known as Unicode.”
Unicode provides a standardized way of representing any of the many thousands of discrete symbols making up the
world’s writing systems, past and present.

Most modern computing systems now support Unicode directly; for those which do not, XML provides a
mechanism for the indirect representation of single characters by means of their character number, known as
character references; see further v.7.1 Character References.

SWe do not here discuss in any detail the ways that a stylesheet can be used or defined, nor do we discuss the popular W3C Stylesheet
Languages XSLT and CSS. See further Berglund (ed.) (2006), Clark (ed.) (1999), and Lie and Bos (eds.) (1999).

%See Extensible Markup Language (XML) 1.0, available from http://www.w3.0rg/TR/REC- xml/, Section 2.2 Characters.

TISO/IEC 10646-1993 Information Technology — Universal Multiple-Octet Coded Character Set (UCS)

8See http://www.unicode.org/
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v.2 Textual Structures

A text is not an undifferentiated sequence of words, much less of bytes. For different purposes, it may be divided
into many different units, of different types or sizes. A prose text such as this one might be divided into sections,
chapters, paragraphs, and sentences. A verse text might be divided into cantos, stanzas, and lines. Once printed,
sequences of prose and verse might be divided into volumes, gatherings, and pages.

Structural units of this kind are most often used to identify specific locations or refer to points within a text (‘the
third sentence of the second paragraph in chapter ten’; ‘canto 10, line 1234’; ‘page 412’, etc.) but they may also be
used to subdivide a text into meaningful fragments for analytic purposes (‘is the average sentence length of section
2 different from that of section 5?” ‘how many paragraphs separate each occurrence of the word nature? how many
pages?’). Other structural units are more clearly analytic, in that they characterize a section of a text. A dramatic
text might regard each speech by a different character as a unit of one kind, and stage directions or pieces of action
as units of another kind. Such an analysis is less useful for locating parts of the text (‘the 93rd speech by Horatio
in Act 2’) than for facilitating comparisons between the words used by one character and those of another, or those
used by the same character at different points of the play.

In a prose text one might similarly wish to regard as units of different types passages in direct or indirect
speech, passages employing different stylistic registers (narrative, polemic, commentary, argument, etc.), passages
of different authorship and so forth. And for certain types of analysis (most notably textual criticism) the physical
appearance of one particular printed or manuscript source may be of importance: paradoxically, one may wish to
use descriptive markup to describe presentational features such as typeface, line breaks, use of whitespace and so
forth.

These textual structures overlap with one another in complex and unpredictable ways. Particularly when dealing
with texts as instantiated by paper technology, the reader needs to be aware of both the physical organization of the
book and the logical structure of the work it contains. Many great works (Sterne’s Tristram Shandy for example)
cannot be fully appreciated without an awareness of the interplay between narrative units (such as chapters or
paragraphs) and presentational ones (such as page divisions). For many types of research, the interplay among
different levels of analysis is crucial: the extent to which syntactic structure and narrative structure mesh, or fail to
mesh, for example, or the extent to which phonological structures reflect morphology.

v.3 XML Structures

This section describes the simple and consistent mechanism for the markup or identification of textual structure
provided by XML. It also describes the methods XML provides for the expression of rules defining how units of
textual structure can meaningfully be combined in a text.

v.3.1 Elements

The technical term used in XML for a textual unit, viewed as a structural component, is element. Different types
of elements are given different names, but XML provides no way of expressing the meaning of a particular type of
element, other than its relationship to other element types. That is, all one can say about an element called (say)
<blort>is that instances of it may (or may not) occur within elements of type <farble>, and that it may (or may
not) be decomposed into elements of type <blortette>. It should be stressed that XML is entirely unconcerned
with the semantics of textual elements, because these are considered to be application dependent. It is up to the
creators of XML vocabularies (such as these Guidelines) to choose intelligible element names and to define their
intended use in text markup. That is the chief purpose of documents such as the TEI Guidelines. From the need to
choose element names indicative of function comes the technical term for the name of an element type, which is
generic identifier, or GL

Within a marked-up text (a document instance), each element must be explicitly marked or tagged in some way.
This is done by inserting a tag at the beginning of the element (a start-tag) and another at its end (an end-tag). The
start- and end-tag pair are used to bracket off element occurrences within the running text, in rather the same way
as different types of parentheses or quotation marks are used in conventional punctuation. For example, a quotation
element in a text might be tagged as follows:

Rosalind's
remarks <quote>This is the silliest stuff that ere I heard
of!</quote> clearly indicate
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As this example shows, a start-tag takes the form <quote>, where the opening angle bracket indicates the start of the
start-tag, ‘quote’ is the generic identifier of the element that is being delimited, and the closing angle bracket indicates
the end of the start-tag. An end-tag takes an identical form, except that the opening angle bracket is followed by
a solidus (slash) character, so that the corresponding end-tag is </quote>.” The material between the start-tag and
the end-tag (the string of words “This is the silliest stuff that ere I heard of” in the example above) is known as the
content of the element. Sometimes there may be nothing between the start and the end-tag; in this case the two may
optionally be merged together into a single composite tag with the solidus at the end, like this: <quote/>.

v.3.2 Content Models: an Example

An element may be empty, that is, it may have no content at all, or it may contain just a sequence of characters with
no other elements. Often, however, elements of one type will be embedded (contained entirely) within elements of a
different type.

To illustrate this, we will consider a very simple structural model. Let us assume that we wish to identify within
an anthology only poems, their headings, and the stanzas and lines of which they are composed. In XML terms, our
document type is the anthology, and it consists of a series of poems. Each poem has embedded within it one element,
a heading, and several occurrences of another, a stanza, each stanza having embedded within it a number of line
elements. Fully marked up, a text conforming to this model might appear as follows:

<anthology>
<poem>
<heading>The SICK ROSE</heading>
<stanza>
<line>0 Rose thou art sick.</line>
<line>The invisible worm,</line>
<line>That flies in the night</line>
<line>In the howling storm:</line>
</stanza>
<stanza>
<line>Has found out thy bed</line>
<line>0f crimson joy:</line>
<line>And his dark secret love</line>
<line>Does thy life destroy.</line>
</stanza>
</poem>
<!-- more poems go here -->
</anthology>

It should be stressed that this example does not use the names proposed for corresponding elements elsewhere in
these Guidelines: the above is thus not a valid TEI document.'® It will, however, serve as an introduction to the basic
notions of XML. Whitespace and line breaks have been added to the example for the sake of visual clarity only; they
have no particular significance in the XML encoding itself. Also, the line

<!l-- more poems go here -->

is an XML comment and is not treated as part of the text.
As it stands, the above example is what is known as a well-formed XML document because it obeys the following
simple rules:

1. there is a single element enclosing the whole document: this is known as the root element (<anthology> in
our case);

Because the opening angle bracket has this special function in an XML document, special steps must be taken to use that character for other
purposes (for example, as the mathematical less-than operator); see further section v.7.1 Character References.
10The element names here have been chosen for clarity of exposition; there is, however, a TEI element corresponding to each.
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2. each element is completely contained by the root element, or by an element that is so contained; elements do
not partially overlap one another;

3. atag explicitly marks the start and end of each element.

A well-formed XML document can be processed in a number of useful ways. A simple indexing program could
extract only the relevant text elements in order to make a list of headings, first lines, or words used in the poem
text; a simple formatting program could insert blank lines between stanzas, perhaps indenting the first line of each,
or inserting a stanza number. Different parts of each poem could be typeset in different ways. A more ambitious
analytic program could relate the use of punctuation marks to stanzaic and metrical divisions.*! Scholars wishing to
see the implications of changing the stanza or line divisions chosen by the editor of this poem can do so simply by
altering the position of the tags. And of course, the text as presented above can be transported from one computer
to another and processed by any program (or person) capable of making sense of the tags embedded within it with
no need for the sort of transformations and translations needed for files which have been saved in one or other of
the proprietary formats preferred by most word-processing programs.

As we noted above, one of the attractions of XML is that it enables us to apply our own names for the elements
rather than requiring us always to use names predefined by other agencies. Clearly, however, if we wish to exchange
our poems with others, or to include poems others have marked up in our anthology, we will need to know a bit
more about the names used for the tags. The means that XML provides for this is called a namespace. In our simple
example, the tags just contain a simple name. As we shall see, it is also possible to use tags that include a qualified
name, that is, a name with an optional prefix identifying the set of names to which it belongs. For example, we have
defined an element <line> for the purpose of marking lines of verse. Another person might, however, define an
element called <line> for the purpose of marking typographic lines, or drawn lines. Because of these different
meanings, if we wish to share data it will be necessary to distinguish the two ‘line’ components in our marked-up
texts. This is achieved by including a namespace prefix within the markup, for example like this:

<my:line>This is one of my lines</my:line>
<l-- ... -->
<yr:line>This is one of your lines</yr:line>

This feature is particularly important if we have different definitions of what a ‘line’ is, of course, but there are
many occasions when it is useful to distinguish groups of tags belonging to different ‘markup vocabularies’; we
discuss this further below (v.7.3 Namespaces). One particularly useful namespace prefix is predefined for XML: it is
xml and we will see examples of its use below.

Namespaces allow us to represent the fact that a name belongs to a group of names, but don’t allow us to do much
more by way of checking the integrity or accuracy of our tagging. Simple well-formedness alone is not enough
for the full range of what might be useful in marking up a document. It might well be useful if, in the process
of preparing our digital anthology, a computer system could check some basic rules about how stanzas, lines, and
headings can sensibly co-occur in a document. It would be even more useful if the system could check that stanzas
are always tagged <stanza> and not occasionally <canto> or <Stanza>. An XML document in which such rules have
been checked is technically known as a valid document, and the ability to perform such validation is one of the key
advantages of using XML. To carry this out, some way of formally stating the criteria for successful validation is
necessary: in XML this formal statement is provided by an additional document known as a schema."?

v.4 Validating a Document’s Structure

The design of a schema may be as lax or as restrictive as the occasion warrants. A balance must be struck between
the convenience of following simple rules and the complexity of handling real texts. This is particularly the case
when the rules being defined relate to texts that already exist: the designer may have only the haziest of notions as
to an ancient text’s original purpose or meaning and hence find it very difficult to specify consistent rules about its

1Note that this simple example has not addressed the problem of marking elements such as sentences explicitly; the implications of this are
discussed in section v.5 Complicating the Issue.

12The older terms Document Type Declaration and Document Type Definition, both abbreviated as DTD, may also be encountered. Throughout
these Guidelines we use the term schema for any kind of formal document grammar.
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structure. On the other hand, where a new text is being prepared to an exact specification, for entry into a textual
database of some kind for example, the more precisely stated the rules, the better they can be enforced. Even in
marking up an existing text, a restrictive set of schema rules may be beneficial, especially when applied to test a
particular view or hypothesis about the text. A schema designed for use by a small project or team is likely to
take a different position on such issues than one intended for use by a large and possibly fragmented community.
It is important to remember that every schema results from an interpretation of a text. There is no single schema
encompassing the absolute truth about any text, although it may be convenient to privilege some schemas above
others for particular types of analysis.

XML is widely used in environments where uniformity of document structure is a major desideratum. In the
production of technical documentation, for example, it is of major importance that sections and subsections should
be properly nested, that cross-references should be properly resolved and so forth. In such situations, documents are
seen as raw material to match against predefined sets of rules. As discussed above, however, the use of simple rules
can also greatly simplify the task of tagging accurately elements of less rigidly constrained texts. By making these
schema rules explicit, scholars reduce their own burdens with consistently marking up and verifying the electronic
text. By defining and sharing their schema rules, scholars openly express a project-specific interpretation of the
structure and significant particularities of the text being encoded.

Schema validation for XML is usually written in the RELAX NG language (http://relaxng.org/) originally
developed within the OASIS Technical Committee and now an ISO standard'?, though other older methods include
the Document Type Definition (DTD) language which XML inherited from SGML and the XML Schema language
(http://www.w3.0rg/XML/Schema) defined by the W3C.! In this chapter, and throughout these Guidelines,
we give examples using the ‘compact syntax’ of RELAX NG for ease of reading. The specifications for the TEI
Guidelines are first expressed in the TEI language itself and a RELAX NG schema is generated from them for
processing convenience. Details about schema customization using the TEI ODD language are addressed in 22,
Documentation Elements, 23.3. Customization and 23.5. Implementation of an ODD System.

v.4.1 An Example Schema

For the purposes of illustrating how a schema works to restrict how XML may be written, we use the RELAX NG
compact syntax in what follows. The following schema can be used to validate our example poem:

anthology p = element anthology { poem_ p+ }
poem_ p = element poem { heading_p?, stanza_ p+ }
stanza_ p = element stanza {line_ p+}
heading p = element heading { text }
line_ p = element line { text }
start = anthology p

Note that this is not the only way in which a RELAX NG schema might be written; we have adopted this idiom,
however, because it matches that used throughout the rest of these Guidelines.

A RELAX NG schema expresses rules about the possible structure of a document in terms of patterns; that is, it
defines a number of named patterns, each of which acts as a kind of template against which an input document can
be matched. The meaning of a pattern is expressed in a schema either by reference to other patterns, or to a small
number of fundamental built-in concepts, as we shall see. In the example above, the word to the left of the equals
sign is the pattern’s name, and the material following it declares a meaning for the pattern. Patterns may also be
of particular types; the ones that interest us here are called element patterns and attribute patterns. In this example
we see definitions for five element patterns. Note that we have used similar names for the pattern and the element
which the pattern describes: so, for example, the line anthology p = element anthology {poem p+}
defines an element pattern called anthology p, the value of which defines an element called anthology. These
naming conventions are arbitrary; we could use the same name for the pattern as for the element, but we want to

13[SO/IEC FDIS 19757-2 Document Schema Definition Language (DSDL) — Part 2: Regular-grammar-based validation - RELAX NG
14Schema validation languages co-evolved with early markup language specifications, as summarized in Rick Jelliffe’s Family Tree of Schema
Languages for Markup Languages.
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v.4 Validating a Document’s Structure

make clear that the two are syntactically quite distinct. The name, or generic identifier, of the element follows the
word ‘element’, and the content model for the element is given within the curly braces following that. Each of these
parts is discussed further below.

The last line of the schema above tells a RELAX NG validator which element (or elements) in a document can be
used as the root element: in our case only <anthology>. This enables the validator to detect whether a particular
document is well-formed but incomplete; it also simplifies the processing task by providing an ‘entry point’.

Generic Identifier

Following the word ‘element’ each pattern declaration gives the generic identifier (often abbreviated to GI) of the
element being defined, for example poem, heading, etc. A GI may contain letters, digits, hyphens, underscore
characters, or full stops, but must begin with a letter and may not contain a space.’® Uppercase and lowercase
letters are quite distinct: an element with the GI <f00> is not the same as an element with the GI <F00>; the root
element of a TEI-conformant document is <TEI>, not <tei>.

Content Model

The second part of each declaration, enclosed in curly braces, is called the content model of the element being defined,
because it specifies what may legitimately be contained within it. In RELAX NG, the content model is defined in
terms of other patterns, either by embedding them, or (as in our examples above) by naming or referring to them.
The RELAX NG compact syntax also uses a small number of reserved words to identify other possible contents for an
element, of which by far the most commonly encountered is teXt, as in this example: it means that the element being
defined may contain any valid character data, but no elements. If an XML document is thought of as a structure like a
family tree, with a single ancestor at the top (in our case, this would be <anthology>), then almost always, following
the branches of the tree downwards (for example, from <anthology> to <poem> to <stanza> to <line> and
<heading>) will lead eventually to text. In our example, <heading> and <line> are so defined, since their
content models say text only and name no embedded elements.

Occurrence Indicators

The declaration for <stanza> in the example above states that a stanza consists of one or more lines. It uses an
occurrence indicator (the plus sign) to indicate how many times something matching the pattern Line_p may be
repeated. There are three occurrence indicators: the plus sign, the question mark, and the asterisk or star. The plus
sign means that the pattern can match one or more times; the question mark means that it may match at most once
but is not mandatory; the star means that the pattern concerned is not mandatory, but may match more than once.
Thus, if the content model for <stanza> were {line p*}, stanzas with no lines would be possible as well as
those with more than one line. If it were {line p?}, again empty stanzas would be permitted, but no stanza
could have more than a single line. The declaration for <poem> in the example above thus states that a <poem>
cannot have more than one heading, but may have none, and that it must have at least one <stanza> and may
have several.

Connectors

The content model {heading p?, stanza p+} contains more than one component, and thus needs addition-
ally to specify the order in which these patterns (<heading p> and <stanza p>) may appear. This ordering is
determined by the connector (the comma) used between its components. The comma connector indicates that the
patterns concerned must appear in the sequence given. Another commonly encountered connector is the vertical
bar, representing alternation. If the comma in this example were replaced by a vertical bar, then a <poem> would
consist of either a heading or just stanzas—but not both!

Groups

In our example so far, the components of each content model have been either single patterns or text. We often
need to define content models in more complicated ways, in which the components are lists of patterns, combined by
connectors. Such lists may also be modified by occurrence indicators and themselves combined by connectors. To
demonstrate these facilities, let us expand our example so that it may include non-stanzaic types of verse. For the sake
of demonstration, we will categorize poems as one of the following: stanzaic, couplets, or blank (or stichic). A blank-
verse poem consists simply of lines (we ignore the possibility of verse paragraphs for the moment), so no additional

15Tn XML, a single colon may also appear in a GI, where it has a special significance related to the use of namespaces, as further discussed in
section v.7.3 Namespaces. The characters defined by Unicode as combining characters and as extenders are also permitted, as are logograms such
as Chinese characters.
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elements need be defined for it. We could define a couplet as a <firstLine> followed by a <secondLine>,
which distinction might be useful in a study of rhyme schemes. !¢

couplet p = element couplet {firstLine p, secondLine p}

The patterns firstLine_p and secondLine_p define elements <firstlLine>and <secondLine>; these will have
exactly the same content model as the existing <line> element. We will therefore add the following two lines to
our example schema:

firstLine p = element firstLine {text} secondLine p = element secondLine {text}

Next, we can change the declaration for the <poem> element to include all three possibilities:

poem p = element poem
{ heading_ p?, (stanza_p+ | couplet p+ | line_ p+) }

That is, a poem consists of an optional heading, followed by one or several stanzas, or one or several couplets, or
one or several lines. Note the difference between this declaration and the following:

poem_ p = element poem
{heading_ p?, (stanza_ p | couplet p | line p)+ }

The second version, by applying the occurrence indicator to the group rather than to each element within it, would
allow a single poem to contain a mixture of stanzas, couplets, and lines.

A group of this kind can contain text as well as named elements: this combination, known as mixed content,
allows for elements in which the sub-components appear with intervening stretches of character data. For example,
if we wished to mark place names wherever they appear inside our verse lines, then, assuming we have also added
a pattern for the <name> element, we could change the definition for <line> to

line p = element
line { (text | name_p )* }

Some XML schema languages place no constraints on the way that mixed content models may be defined, but in
the XML DTD language, when text appears with other elements in a content model, it must always appear as the
first option in an alternation; it may appear once only, and in the outermost model group; and if the group containing
it is repeated, the star operator must be used. Although these constraints are not strictly necessary in RELAX NG
schemas, all TEI content models currently obey them.

Quite complex models can be built in this way, to match the structural complexity of many types of text. For
example, consider the case of stanzaic verse in which a refrain or chorus appears. Like a stanza, a refrain consists of
repetitions of the line element. A refrain can appear at the start of a poem only, or as an optional addition following
each stanza. This could be expressed by a pattern such as the following:

16This example is probably not a good practice for most XML projects, since XPath provides ways of distinguishing elements in an XML
structure by their position, or the order in which they appear in relation to one another, without the need to give them distinct names.
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refrain_ p = element refrain {line_ p+}
poem p = element poem {heading_ p?, ( line_ p+ | (refrain_ p?, (stanza_ p,
refrain_ p?)+ )) }

That is, a poem consists of an optional heading, followed by either a sequence of lines or an unnamed group,
which starts with an optional refrain and is followed by one or more occurrences of another group, each member of
which is composed of a stanza followed by an optional refrain. A sequence such as refrain - stanza - stanza - refrain
follows this pattern, as does the sequence stanza - refrain - stanza - refrain. The sequence refrain - refrain - stanza -
stanza does not, however, and neither does the sequence stanza - refrain - refrain - stanza. Among other conditions
made explicit by this content model are the requirements that at least one stanza must appear in a poem, if it is not
composed simply of lines, and that if there is both a heading and a stanza they must appear in that order.

Note that the apparent complexity of this model derives from the constraints expressed informally above. A
simpler model, such as

poem p =
element poem {heading_ p?, (line p | refrain_p | stanza_ p)+ }

would not enforce any of them, and would therefore permit such anomalies as a poem consisting only of refrains,
or an arbitrary mixture of lines and refrains.

It is beyond the scope of this "Gentle Introduction to XML” to provide a complete orientation to schema writing
with Relax NG, but interested readers may wish to consult more thorough tutorials on the subject.!” The examples
and explanation provided here may be helpful to consult when reading the schema declarations posted for groupings
of TEI elements that share the same content model, such as macro.phraseSeq, whose declaration features an example
of mixed text and element content. Due to the complexity of the TEI schema as expressed in Relax NG, it is best to
customize its content model in TEI itself by writing an ODD, as discussed in 23.5. Implementation of an ODD System.

v.5 Complicating the Issue

In the simple cases described so far, we have assumed that one can identify the immediate constituents of every
element in a textual structure. A poem consists of stanzas, and an anthology consists of poems. Stanzas do not float
around unattached to poems or combined into some other unrelated element; a poem cannot contain an anthology.
All the elements of a given document type may be arranged into a hierarchic structure like a family tree, with a single
ancestor at one end and many children (mostly the elements containing simple text) at the other. For example, we
could represent an anthology containing two poems, the first of which contains two four-line stanzas and the second
a single stanza, by a tree structure like the following figure:

This graphic represents the hierarchical structure of an XML document, resembling a family tree. Most XML
processing systems now use a standardized way of accessing parts of an XML document called XPath.'f XPath
gives us a non-graphical way of referring to any part of an XML document: for example, we might refer to the last
line of Blake’s poem as /anthology/poem[1]/stanza[2]/1ine[4]. The square brackets here indicate a
numerical selection: we are talking about the fourth line in the second stanza of the first poem in the anthology. If we
left out all the square-bracketted selections, the corresponding XPath expression would refer to all lines contained
by stanzas contained by poems contained by anthologies. An XPath expression can refer to any collection of
elements: for example, the expression /anthology/poem refers to all poems in an anthology and the expression
/anthology/poem/heading refers to all their headings.

The forward slash (*/’, U+002F SOLIDUS) within an XPath expression behaves in much the same way as a forward
slash or backslash does in a filename specification. To use a family tree analogy, a single slash indicates that
the item to the immediate left is a parent of the item(s) to the right of it. For example, in the XPath expression

7For a complete tutorial introduction to RELAX NG, see van der Vlist (2004).

8The official specification is at Clark and DeRose (eds.) (1999); many introductory tutorials are available in the XML references cited above
and elsewhere on the Web: good beginners’ tutorials include http://dh.obdurodon.org/introduction-xpath.xhtml, http:
//www.w3schools.com/xml/xpath_intro.aspand http://www.zvon.org/xxl/XPathTutorial/, the latter being available
in several languages.
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/anthology/poem, the single slash between anthology and poem indicates that anthology is a parent of the
poem children elements. (The first forward slash in the XPath expression indicates the document node.) In XPath,
it is also possible to refer to children, grandchildren, and other descendants of the family tree using two forward
slashes together. For example, the XPath expression /anthology/poem//line will refer to all of the lines of
all of the stanzas of all the poems, without having to represent the stanza element in the XPath.

Clearly, there are many such trees that might be drawn to describe the structure of this or other anthologies. Some
of them might be representable as further subdivisions of this tree: for example, we might subdivide the lines into
individual words, since in our simple example no word crosses a line boundary. Surprisingly perhaps, this grossly
simplified view of what text is (memorably termed an ordered hierarchy of content objects (OHCO) view of text by
Renear et al’*) turns out to be very effective for a large number of purposes. It is not, however, adequate for the
full complexity of real textual structures, for which more complex mechanisms need to be employed. There are
many other trees that might be drawn which do not fit within the anthology model which we have presented so far.
We might, for example, be interested in syntactic structures or other linguistic constructs, which rarely respect the
formal boundaries of verse. Or, to take a simpler example, we might want to represent the pagination of different
editions of the same text.

In the OHCO model of text, representation of cases where different elements overlap so that several different
trees may be identified in the same document is generally problematic. All the elements marked up in a document,
no matter what namespace they belong to, must fit within a single hierarchy. To represent overlapping structures,
therefore, a single hierarchy must be chosen, and the points at which other hierarchies intersect with it marked. For
example, we might choose the verse structure as our primary hierarchy, and then mark the pagination by means of
empty elements inserted at the boundary points between one page and the next. Or we could represent alternative
hierarchies by means of the pointing and linking mechanisms described in chapter 16. Linking, Segmentation, and
Alignment of these Guidelines. These mechanisms all depend on the use of attributes, which may be used both to
identify particular elements within a document and to point to, link, or align them into arbitrary structures.

v.6 Attributes

In the XML context, the word attribute, like some other words, has a specific technical sense. It is used to describe
information that is in some sense descriptive of a specific element occurrence but not regarded as part of its content.
For example, you might wish to add a status attribute to occurrences of some elements in a document to indicate
their degree of reliability, or to add an identifier attribute so that you could refer to particular element occurrences
from elsewhere within a document. Attributes are useful in precisely such circumstances.

19Gee Renear et al. (1996).
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Although different elements may have attributes with the same name (for example, in the TEI scheme, every
element is defined as having an attribute named n), they are always regarded as different, and may have different
values assigned to them. If an element has been defined as having attributes, the attribute values are supplied in
the document instance as attribute-value pairs inside the start-tag for the element occurrence. An end-tag cannot
contain an attribute-value specification, since it would be redundant.

The order in which attribute-value pairs are supplied inside a tag has no significance; they must, however, be
separated by at least one whitespace (blank, newline, or tab) character. The value part must always be given inside
matching quotation marks, either single or double®.

For example:

<poem xml:id="Poeml" status="draft"> ... </poem>

Here attribute values are being specified for two attributes previously declared for the <poem> element: xml:id and
status. For the instance of a <poem> in this example, represented here by an ellipsis, the xml:id attribute has the value
P1 and the status attribute has the value draft. An XML processor can use the values of the attributes in any way it
chooses; for example, a <poem> in which the status attribute has the value draft might be formatted differently from
one in which the same attribute has the value revised; another processor might use the same attribute to determine
whether or not poem elements are to be processed at all. The xml:id attribute is a slightly special case in that, by
convention, it is always used to supply a unique value to identify a particular element occurrence, which may be
used for cross-reference purposes, as discussed further below (v.6.2 Identifiers and Indicators).

v.6.1 Declaring Attributes

Attributes are declared in a schema in the same way as elements. As well as specifying an attribute’s name and the
element to which it is to be attached, it is possible to specify (within limits) what kind of value is acceptable for an
attribute.

In the compact syntax of RELAX NG, an attribute is defined by means of an attribute pattern, like the following:

att.status = attribute status {"draft" | "revised" | "published"}

This defines a new pattern, called att.status, whose value is an attribute pattern defining an attribute named
status. Attribute names are subject to the same restrictions as other names in XML; they need not be unique across
the whole schema, however, but only within the list of attributes for a given element.

A pattern defining the possible values for this attribute is given within the curly braces, in just the same way as a
content model is given for an element pattern. In this case, the attribute’s value must be one of the strings presented
explicitly above.

The attribute pattern definition must be included or referenced within the definition for every element to which
the attribute is attached. We therefore modify the definition for the poem_p pattern given above as follows:

poem p = element poem {att.status?, heading_ p?, stanza_ p+}

In RELAX NG, an element pattern simply includes any attribute patterns applicable to it along with its other
constituents, as shown above. Attribute patterns can also be grouped and alternated in the same way as element
patterns, though this particular feature is not widely used in the TEI scheme, since it is not available to the same
extent in all schema languages. Because a question mark follows the reference to the att.status pattern in our
example, a document in which the status attribute is not specified will still be valid; without this occurrence indicator
the status attribute would be required.

21n the unlikely event that both kinds of quotation marks are needed within the quoted string, either or both can also be presented in escaped
form, using the predefined character entities &apos; or &quot;
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Instead of supplying a list of explicit values, an attribute pattern can specify that the attribute must have a value
of a particular type, for example a text string, a numeric value, a normalized date, etc. This is accomplished by
supplying a pattern that refers to a datatype. In the example above, because a list of acceptable values is predefined,
a parser can check that no <poem> is defined for which the status attribute does not have one of draft, revised, or
published as its value. By contrast, with a definition such as

att.status =
attribute status {text}

a parser would accept almost any unbroken string of characters (status="awful", status="awe-ful",
or status="12345678") as valid for this attribute. Sometimes, of course, the set of possible values cannot be
predefined. Where it can, as in this case, it is generally better to do so.

Schema languages vary widely in the extent to which they support validation of attribute values. Some
languages predefine a small set of possibilities. Others allow the schema designer to use values from a predefined
‘library’ of possible datatypes, or to add their own definitions, possibly of great complexity. A ‘datatype’ might be
something fairly general (any positive integer), something very specific or idiosyncratic (any four-character string
ending with ”T”), or somewhere between the two. In the RELAX NG schemas used by the TEL general patterns
have been defined for about half a dozen datatypes (using the W3C Schema Datatype Library, and discussed
further in 1.4.2. Datatype Specifications). In addition to the two possibilities already mentioned—plain text or an
explicit list of possible strings—other datatypes likely to be encountered include the following:

boolean values must be either true or false
numeric values must represent a numeric quantity of some kind
date values must represent a possible date and time in some calendar

Two further datatypes of particular usefulness in managing XML documents are commonly known as ID—for
identifier—and URI—for Universal Resource Indicator, or pointer for short. These are discussed in the next section.

v.6.2 Identifiers and Indicators

It is often necessary to refer to an occurrence of one textual element from within another, an obvious example
being phrases such as ‘see note 6’ or ‘as discussed in chapter 5. When a text is being produced the actual numbers
associated with the notes or chapters may not be certain. If we are using descriptive markup, such things as page
or chapter numbers, being entirely matters of presentation, will not in any case be present in the marked-up text:
they will be assigned by whatever processor is operating on the text (and may indeed differ in different applications).
XML therefore predefines an attribute that may be used to provide any element occurrence with a special identifier,
a kind of label, which may be used to refer to it from anywhere else: since it is defined in the XML namespace, the
name of this attribute is xml:id and it is used throughout the TEI schema. Because it is intended to act as an identifier,
its values must be unique within a given document. The cross-reference itself will be supplied by an element bearing
an attribute of a specific kind, which must also be declared in the schema.

Suppose, for example, we wish to include a reference within the notes on one poem that refers to another poem.
We will first need to provide some way of attaching a label to each poem: this is easily done using the xml:id attribute.
Note that not every poem need carry an xml:id attribute and the parser may safely ignore the lack of one in those
that do not. Only poems to which we intend to refer need use this attribute; for each such poem we should now
include in its start-tag some unique identifier, for example:

<poem xml:id="Rose"> ... </poem>
<poem xml:id="P40"> ... </poem>
<poem> ... </poem>

Next we need to define a new element for the cross-reference itself. This will not have any content—it is only a
pointer—but it has an attribute, the value of which will be the identifier of the element pointed at. This is achieved
by the following definition:
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poemRef p = element poemRef {attribute target {anyURI}, empty}

The <poemRef> element has no content, but a single attribute called target. The value of this attribute must
be a pointer or web reference of type anyURI;* furthermore, because there is no indication of optionality on the
attribute pattern, it must be supplied on each occurrence—a <poemRe > with no referent is an impossibility.

With these declarations in force, we can now encode a reference to the poem whose xml:id attribute specifies that
its identifier is Rose as follows:

Blake's poem on the sick rose
<poemRef target="#Rose"/> ...

A processor may take any number of actions when it encounters a link encoded in this way: a formatter might
construct an exact page and line reference for the location of the poem in the current document and insert it, or just
quote the poem’s title or first lines. A hypertext style processor might use this element as a signal to activate a link
to the poem being referred to, for example by displaying it in a new window. Note, however, that the purpose of the
XML markup is simply to indicate that a cross-reference exists: it does not necessarily determine what the processor
is to do with it.

The target of a URI can be located anywhere: it may not necessarily be part of the same document, nor even
located on the same computer system. Equally, it can be a resource of any kind, not necessarily an XML document
or document fragment. It is thus a very convenient way of including references to non-XML data such as image
files within a document. If, for example, we wished to include an illustration containing a reproduction of Blake’s
original in our anthology, the most appropriate method would probably be to define a new element called (for the
sake of argument) <graphic> with a target attribute of datatype URL:

graphic_ p = element graphic {att.url, empty} att.url =
attribute url {anyURI}

With these additions to the schema, we can now represent the location of the illustration within our text like this:

<poem>
<graphic url="http://en.wikisource.org/wiki/Image:Blake sick rose.jpg"/>
</poem>

By providing a location from which a reproduction of the required image can be downloaded, this encoding makes
it possible for appropriate software able to display the image as well as record its existence.

Attributes form part of the structure of an XML document in the same way as elements, and can therefore be
accessed using XPath. For example, to refer to all the poems in our anthology whose status attribute has the value
draft, we might use an XPath such as /anthology/poem[@status="'draft']. To find the headings of all
such poems, we would use the XPath /anthology/poem[@status="'draft']/heading.

v.7 Other Components of an XML Document
In addition to the elements and attributes so far discussed, an XML document can contain a few other formally
distinct things. An XML document may contain references to predefined strings of data that a validator must resolve
before attempting to validate the document’s structure; these are called entity references. They may be useful as a

2'The word ‘anyURT is a predefined name, used in schema languages to mean that any Uniform Resource Identifier (URI) may be supplied
here. The accepted syntax for URIs is an Internet Standard, defined in http://tools.ietf.org/html/rfc3986. anyURI is one of the
datatypes defined by the W3C Schema datatype library.
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means of providing ‘boilerplate’ text or representing character data which cannot easily be keyboarded. An XML
document may also contain arbitrary signals or flags for use when the document is processed in a particular way by
some class of processor (a common example in document production is the need to force a formatter to start a new
page at some specific point in a document); such flags are called processing instructions. And, as noted earlier, an
XML document may also contain instances of elements taken from some other namespace. We discuss each of these
three cases in the rest of this section.

v.7.1 Character References

As mentioned above, all XML documents use the same internal character encoding. Since not all computer systems
currently support this encoding directly, a special syntax is defined that can be used to represent individual characters
from the Unicode character set in a portable way by providing their numeric value, in decimal or hexadecimal
notation.

For example, the character ¢ is represented within an XML document as the Unicode character with hexadecimal
value 00E9. If such a document is being prepared on (or exported to) a system using a different character set in which
this character is not available, it may instead be represented by the character reference &#x00E9; (the X indicating
that what follows is a hexadecimal value) or &#0233; (its decimal equivalent). References of this type do not need
to be predefined, since the underlying character encoding for XML is always the same.

To aid legibility, however, it is also possible to use a mnemonic name (such as eacute) for such character
references, provided that each such name is mapped to the required Unicode value by means of a construct known
as an entity declaration. A reference to a named character entity always takes the form of an ampersand, followed by
the name, followed by a semicolon. For example an XML document containing the string “T&C’ might be encoded
as T&amp; C.

There is a small set of such character entity references that do not have to be declared because they form part
of the definition of XML. These include the names used for characters such as the ampersand (amp) and the open
angle bracket or less-than sign (L1t), which could not easily otherwise be included in an XML document without
ambiguity. Other predeclared entity names are those for quotation marks (QUOt and apos for double and single
respectively), and for completeness the closing angle bracket or greater-than sign (gt).

For all other named character entities, a set of entity declarations must be provided to an XML processor before
the document referring to them can be validated. The declaration itself uses a non-XML syntax inherited from SGML;
for example, to define an entity named eacute with the replacement value é, the declaration could have any of the
following forms:

<!ENTITY eacute "é">

or, using hexadecimal notation:

<!ENTITY eacute "&#xe9;">

or, using decimal notation:

<!ENTITY eacute "&#233;">

Entities of this kind are useful also for string substitution purposes, where the same text needs to be repeated
uniformly throughout a text. For example, if a declaration such as

<!ENTITY TEI "Text Encoding Initiative">
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is included with a document, then references such as &TEI; may be used within it, each of which will be expanded
in the same way and replaced by the string “Text Encoding Initiative’ before the text is validated.

v.7.2 Processing Instructions

Although one of the aims of using XML is to remove any information specific to the processing of a document
from the document itself, it is occasionally very convenient to be able to include such information—if only so that it
can be clearly distinguished from the structure of the document. As suggested above, one common example is the
need, when processing an XML document for printed output, to include a suggestion that the formatting processor
might use to determine where to begin a new page of output. Page-breaking decisions are usually best made by
the formatting engine alone, but there will always be occasions when it may be necessary to override these. An
XML processing instruction inserted into the document is one very simple and effective way of doing this without
interfering with other aspects of the markup.
Here is an example XML processing instruction:

<?tex \newpage 7>

It begins with <? and ends with ?7>. In between are two space-separated strings: by convention, the first is
the name of some processor (teX in the above example) and the second is some data intended for the use of that
processor (in this case, the instruction to start a new page). The only constraint placed by XML on the strings is that
the first one must be a valid XML name; the other can be any arbitrary sequence of characters, not including the
closing character-sequence 7>.

A construct which looks like a processing instruction (but is not) is the XML declaration which can be supplied at
the beginning of an XML document, for example:

<?xml version="1.0" encoding="is0-8859-1"?>

The XML declaration specifies the version number of the XML Recommendation applicable to the document
it introduces (in this case, version 1.0), and optionally also the character encoding used to represent the Unicode
characters within it. By default an XML document uses the character encoding UTF-8 or UTF-16; in this case,
the 16-bit characters of Unicode have been mapped to the 8-bit character set known as ISO 8859-1; any characters
present in the document but not available in the target character set will therefore need to be represented as character
references (v.7.1 Character References). The XML declaration is purely documentary, but if it is wrong many XML-
aware processors will be unable to process the associated text.

v.7.3 Namespaces

A valid XML document necessarily specifies the schema in which its constituent elements are defined. However, a
well-formed XML document is not required to specify its schema (indeed, it may not even have a schema). It would
still be useful to indicate that the element names used in it have some defined provenance. Furthermore, it might be
desirable to include in a document elements that are defined (possibly differently) in different schemas. A cabinet-
maker’s schema might well define an element called <table> with very different characteristics from those of a
documentalist’s.

The concept of namespace was introduced into the XML language as a means of addressing these and related
problems. If the markup of an XML document is thought of as an expression in some language, then a namespace
may be thought of as analogous to the lexicon of that language. Just as a document can contain words taken from
different languages, so a well-formed XML document can include elements taken from different namespaces. A
namespace resembles a schema in that we may say that a given set of elements ‘belongs to’ a given namespace, or
are ‘defined by’ a given schema. However, a schema is a set of element definitions, whereas a namespace is really
only a property of a collection of elements: the only tangible form it takes in an XML document is its distinctive
prefix and the identifying name associated with it.

Suppose for example that we wish to extend our anthology to include a complex diagram. We might start by
considering whether or not to extend our simple schema to include XML markup for such features as arcs, polygons,
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and other graphical elements. XML can be used to represent any kind of structure, not simply text, and there are
clear advantages to having our text and our diagrams all expressed in the same way.

Fortunately we do not need to invent a schema for the representation of graphical components such as diagrams;
it already exists in the shape of the Scalable Vector Graphics (SVG) language defined by the W3C.?? SVG is a widely
used and rich XML vocabulary for representing all kinds of two-dimensional graphics; it is also well supported by
existing software. Using an SVG-aware drawing package, we can easily draw our diagram and save it in XML format
for inclusion within our anthology. When we do so, we need to indicate that this part of the document contains
elements taken from the SVG namespace, if only to ensure that processing software does not confuse our <line>
element with the SVG <line>, which means something quite different.

An XML document need not specify any namespace: it is then said to use the ‘null’ namespace. Alternatively,
the root element of a document may supply a default namespace, understood to apply to all elements which have
no namespace prefix. This is the function of the xmlins attribute which provides a unique name for the default
namespace, in the form of a URIL:

<anthology>
<!-- anthology markup elements here -->
</anthology>

In exactly the same way, on the root element for each part of our document which uses the SVG language, we might
introduce the SVG namespace name:

<anthology>

<!-- anthology markup elements here -->

<svg xmlns="http://www.w3.0rg/2000/svg">
<!-- SVG markup elements here -->

</svg>
<!-- more anthology markup elements here -->
</anthology>

Although a namespace name usually uses the URI (Uniform Resource Identifier) syntax, it is not treated as an online
address and an XML processor regards it just as a string, providing a longer name for the namespace.

The xmlns attribute can also be used to associate a short prefix name with the namespace it defines. This is very
useful if we want to mingle elements from different namespaces within the same document, since the prefix can be
attached to any element, overriding the implicit namespace for itself (but not its children):

<anthology
xmlns:svg="http://www.w3.0rg/2000/svg">

<!-- anthology markup elements here -->

<svg:svg>
<!-- SVG markup elements here -->

</svg:svg>
<!-- more anthology markup elements here -->
</anthology>

There is no limit on the number of namespaces that a document can use. Provided that each is uniquely identified,
an XML processor can identify those that are relevant, and validate them appropriately. To extend our example
further, we might decide to add a linguistic analysis to each of the poems, using a set of elements such as <aux>,
<adj>, etc., derived from some pre-existing XML vocabulary for linguistic analysis.

22The W3C Recommendation is defined at http://www.w3.0rqg/Graphics/SVG/.
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<anthology
xmlns:gram="http://www.gram.org"
xmlns:svg="http://www.w3.0rg/2000/svg">

<!-- anthology markup elements here -->
<svg:svg>
<!-- SVG markup elements here -->
</svg:svg>
<line>
<gram:itj>0</gram:itj>
<gram:nom>Rose</gram: nom>
<gram:pron>thou</gram:pron>
<gram:aux>art</gram:aux>
<gram:adj>sick</gram:adj>
</line>
</anthology>

Marked Sections

We mentioned above that the syntax of XML requires the encoder to take special action if characters with a syntactic
meaning in XML (such as the left angle bracket or ampersand) are to be used in a document to stand for themselves,
rather than to signal the start of a tag or an entity reference respectively. The predefined entities &amp;, &Lt;,
and &gt; provide one method of dealing with this problem, if the number of occurrences of such things is small.
Other methods may be considered when the number is large, as in an XML document like the present Guidelines,
which contains hundreds of examples of XML markup. One is to label the XML examples as belonging to a different
namespace from that of the document itself, which is the approach taken in the present Guidelines. Another and
simpler approach is provided by one of the features inherited by XML from its parent SGML: the ‘marked section’.

A marked section is a block of text within an XML document introduced by the characters <! [CDATA[ and
terminated by the characters ] ]>. Between these rather strange brackets, markup recognition is turned off, and any
tags or entity references encountered are therefore treated as if they were plain text. For example, when we come to
write the users’ manual for our anthology, we may find ourselves often producing text like the following:

Here is an example of the use of the <gi>line</gi> element:
<! [CDATA[<line>[...]</line>]1>

v.8 Putting It ALl Together

In this chapter we have discussed most of the components of an XML document and its associated schema. We
have described informally how an XML document is represented, and also introduced one way of representing
the rules a RELAX NG validator might use to validate it. In a working system, the following issues will also need
to be addressed:

« how does a processor determine the schema (or schemas) that should be used to validate a given XML document
instance?

« if a document contains entity references that must be processed before the document can be validated, where are
those entities defined?

« an XML document instance may be stored in a number of different operating system files; how should they be
assembled together?

« how does a processor determine which stylesheets it should use when processing an XML document, or how to
interpret any processing instructions it contains?

« how does a processor enforce more exact validation than simple datatypes permit (for example of element
content)?
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Different schema languages and different XML processing systems take very different positions on all of these
topics, since none of them is explicitly addressed in the XML specification itself. Consequently, the best answer is
likely to be specific to a particular software environment and schema language. Since this chapter is concerned with
XML considered independently of its processing environment, we only address them in summary detail here.

v.8.1 Associating Entity Definitions with a Document Instance

In v.7.1 Character References we introduced the syntax used for the definition of named character entities such as
eacute, which XML inherited from SGML. Different schema languages vary in the ways they make a collection of
such definitions available to an XML processor, but fortunately there is one method that all current schema languages
support.

As well as, and following, the XML declaration (v.7.2 Processing Instructions), an XML document instance may be
prefixed with a special DOCTYPE statement. This declarative statement has been inherited by XML from SGML; in
its full form it provides a large number of facilities, but we are here concerned only with the small subset of those
facilities recognized by all schema languages.

Here is an example DOCTYPE statement which we might consider prefixing to the final version of our anthology:

<!DOCTYPE anthology [
<!ENTITY mdash "&#2014;">
<!ENTITY legalese "This document is available under a Creative Commons
Share and Enjoy Licence">
1>

Any XML processor encountering this statement will use it to add the two named entities it defines to those
already predefined for XML. Before the document instance itself is validated, any references to these entities will be
expanded to the character string given. Thus, wherever in the document instance the string &legalese; appears,
it will be replaced by the formulation above. This makes life a little easier for those keyboarding our anthology.**
The word anthology following the string DOCTYPE in this example is, of course, the name of the root element of
the document to which this declaration is prefixed; however, only an XML DTD processor will take note of this fact.

v.8.2 Associating a Document Instance with Its Schema

In the past, different schema languages adopted entirely different attitudes to this question, leading to a variety of
different methods of associating schemas with document instances. However, a W3C Working Group Note, Asso-
ciating Schemas with XML documents, (http://www.w3.0rg/TR/xml-model/) now provides a standardized
method of doing this through the use of a processing instruction:

<?xml-model href="http://www.tei-c.org/release/xml/tei/custom/schema/relaxng/tei
all.rng"?>

The href pseudo-attribute points to the location of the schema. This is the only mandatory pseudo-attribute, but
others can be added to give more information about the schema:

<?xml-model href="burgess.rng"
title="Anthony Burgess Project Schema"
schematypens="http://relaxng.org/ns/structure/1.0"
type="application/xml"
7>

See the XML Model WG Note for more information on the pseudo-attributes available and how to use them.

2 And, indeed, for those responsible for deciding the licensing conditions if they change their minds later.
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A document instance may be valid according to many different schemas, each appropriate to a different processing
task. All of these may be expressed in the same way:

<?xml-model href="tei tite.xsd" type="application/xml" 7?>
<?xml-model href="checkNames.sch" type="application/xml" schematypens="http://purl.oclc.org/dsdl/
7>

This example includes a standard schema in XML Schema format, along with a Schematron schema which might
be used for checking the format and linking of names.

Any modern XML processing software tool will provide convenient methods of validating documents which
are appropriate to the particular schema language chosen. In the interests of maximizing portability of document
instances, they should contain as little processing-specific information as possible.

v.8.3 Assembling Multiple Resources into a Single Document

As we have already indicated, a single XML document may be made up of several different operating system files
that need to be pulled together by a processor before the whole document can be validated. The XML DTD language
defines a special kind of entity (a system entity) that can be used to embed references to whole files into a document
for this purpose, in much the same way as the character or string entities discussed in v.7.1 Character References.
Neither RELAX NG nor W3C Schema directly supports this mechanism, however, and we do not discuss it further
here.

An alternative way of achieving the same effect is to use a special kind of pointer element to refer to the resources
that need to be assembled, in exactly the same way as we proposed for the illustration in our anthology. The W3C
Recommendation XML Inclusions (XInclude)? defines a generic mechanism for this purpose, which is supported by
an increasing number of XML processors.

v.8.4 Stylesheet Association and Processing

As mentioned above, the processing of an XML document will usually involve the use of one or more stylesheets,
often but not exclusively to provide specific details of how the document should be displayed or rendered. In general,
there is no reason to associate a document instance with any specific stylesheet and the schema languages we have
discussed so far do not therefore make any special provision for such association. The association is made when the
stylesheet processor is invoked, and is thus entirely application-specific.

However, since one very common application for XML documents is to serve them as browsable documents over
the Web, the W3C has defined a procedure and a syntax for associating a document instance with its stylesheet (see
http://www.w3.0rg/TR/xml-stylesheet/). This Recommendation allows a document to supply a link to
a default stylesheet and also to categorize the stylesheet according to its MIME type, for example to indicate whether
the stylesheet is written in CSS or XSLT, using a specialized form of processing instruction.

Assuming therefore that we have made a CSS-conformant stylesheet for our anthology and stored it in a file called
anthology. css which is available from the same location as the anthology itself, we could make it available over
the Web simply by adding a processing instruction like the following to the anthology:

<?xml-stylesheet href="anthology.css" type="text/css"?>

Multiple stylesheets can be defined for the same document, and options are available to specify how a web browser
should select amongst them. For example, if the document also contained a directive:

<?xml-stylesheet href="anthology m.css" type="text/css" media="mobile"?>

http://www.w3.0rg/TR/xinclude/.
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a different stylesheet called anthology m.css could be used when rendering the document on a handheld
device such as a mobile phone.

Most modern web browsers support CSS (although the extent of their implementation varies), and some of them
support XSLT.

Content Validation

As we noted above, most schema languages provide some degree of datatype validation for attribute values (v.6.1
Declaring Attributes). They vary greatly in the validation facilities they offer for the content of elements, other than
the syntactic constraints already discussed. Thus, while we may very easily check that our <stanza> elements
contain only <line> elements, we cannot easily check that <line> elements contain between five and 500
correctly-spelled English words, should we wish to constrain our poetry in such a way. Also, because attributes
and elements are treated differently, it is difficult or impossible to express co-occurrence constraints: for example, if
the status of a poem is draft we might wish to permit elements such as <editorialQuery> within its content,
but not otherwise.

The XML DTD language offers very little beyond syntactic checking of element content. By contrast, a major
impetus behind the design and development of the W3C schema language was the addition of a much more general
and powerful constraint language to the existing structural constraints of XML DTDs. In RELAX NG the opposite
approach was taken, in that all datatype validation, whether of attributes or element content, is regarded as external
to the schema language. For attributes, as we have seen, RELAX NG makes use of the W3C Schema Datatype Library
(but permits use of others). Because RELAX NG treats both elements and attributes as special cases of patterns, the
same datatype validation facilities are available for element content as for attribute values; it is unlike other schema
languages in this respect. In addition, for content validation, a different component of DSDL known as Schematron
can be used. Schematron is a pattern matching (rather than a grammar-based) language, which allows us to test the
components of a document against templates that express constraints such as those mentioned above.

Like other XML processors, Schematron uses XPath to identify parts of an XML document; in addition, it provides
elements that describe assertions to be tested and conditions which must be validated, as well as elements to report
the results of the test.
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vi Languages and Character Sets

The documents which users of these Guidelines may wish to encode encompass all kinds of material, potentially
expressed in the full range of written and spoken human languages, including the extinct, the non-existent, and the
conjectural. Because of this wide scope, special attention has been paid to two particular aspects of the representation
of linguistic information often taken for granted: language identification and character encoding.

Even within a single document, material in many different languages may be encountered. Human culture, and the
texts which embody it, is intrinsically multilingual, and shows no sign of ceasing to be so. Traditional philologists and
modern computational linguists alike work in a polyglot world, in which code-switching (in the linguistic sense) and
accurate representation of differing language systems constitute the norm, not the exception. The current increased
interest in studies of linguistic diversity, most notably in the recording and documentation of endangered languages,
is one aspect of this long standing tradition. Because of their historical importance, the needs of endangered and even
extinct languages must be taken into account when formulating Guidelines and recommendations such as these.

Beyond the sheer number and diversity of human languages, it should be remembered that in their written forms
they may deploy a huge variety of scripts or writing systems. These scripts are in turn composed of smaller units,
which for simplicity we term here characters. A primary goal when encoding a text should be to capture enough
information for subsequent users to correctly identify not only the constituent characters, but also the language
and script. In this chapter we address this requirement, and propose recommended mechanisms to indicate the
languages, scripts and characters used in a document or a part thereof.

Identification of language is dealt with in vi.1 Language Identification. In summary, it recommends the use of
pre-defined identifiers for a language where these are available, as they increasingly are, in part as a result of
the twin pressures of an increasing demand for language-specific software and an increased interest in language
documentation. Where such identifiers are not available or not standardized, these Guidelines recommend a method
for documenting language identifiers and their significance, in the same way as other metadata is documented in
the TEI header.

Standardization of the means available to represent characters and scripts has moved on considerably since the
publication of the first version of these Guidelines. At that time, it was essential to explicitly document the characters
and encoded character sets used by almost any digital resource if it was to have any chance of being usable across
different computer platforms or environments, but this is no longer the case. With the availability of the Unicode
standard, more than 128,000 different characters representing almost all of the world’s current writing systems are
available and usable in any XML processing environment without formality. Nevertheless, however large the number
of standardized characters, there will always be a need to encode documents which use non-standard characters and
glyphs, particularly but not exclusively in historical material. The second part of this chapter discusses in some detail
the concepts and practice underlying this standard, and also introduces the methods available for extending beyond
it, which are more fully discussed in 5. Characters, Glyphs, and Writing Modes.

vi.l Language Identification

Identification of the language a document or part thereof is written in is a crucial requirement for many envisioned
usages of an electronic document. The TEI therefore accommodates this need in the following way:

« A global attribute xml:lang is defined for all TEI elements. Its value identifies the language and writing system
used.

« The TEI header has a section set aside for the information about the languages used in a document: see further

2.4.2. Language Usage.

The value of the attribute xml:lang identifies the language (and, optionally, script) using a coded value. For maximal
compatibility with existing processes, the identifier for the language must be constructed as in Best Current Practice
47%. This same identifier has to be used to identify the corresponding <language> element in the TEI header, if one
is present.

The first part of BCP 47 is called Tags for Identifying Languages, and proposes the following mechanism for
constructing an identifier (tag) for languages as administered by the Internet Assigned Numbers Authority (IANA).
The tag is assembled from a sequence of subtags separated by the hyphen (-, U+002D) character. It gives the language

B Currently BCP 47 comprises two Internet Engineering Task Force documents, referred to separately as RFC 5646 and RFC 4647; over time,
other IETF documents may succeed these as the best current practice.
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(possibly further identified with a sublanguage), a script, and a region for the language, each possibly followed by a
variant subtag.

The authoritative list of registered subtags is maintained by IANA and is available at http://www.iana.
org/assignments/lanquage-subtag-registry. For a good general overview of the construction
of language tags, see http://www.w3.org/International/articles/lanquage-taqgs/.
and for a practical step-by-step guide, see https://www.w3.org/International/questions/
ga-choosing-lanquage-tags.en.php.

In addition to the list of registered subtags, BCP 47 provides extensions that can be employed by private
convention. The constructs provided can thus be used to generate identifiers for any language, past and present,
in any usage in any area of the world. If such private extensions are used within the context of the TEL they should
be documented within the <language> element of the TEI header, which might also provide a prose description of
the language described by the language tag.

While language, region, and script can be adequately identified using this mechanism, there is only very rough
provision to express a dimension of time for the language of a document; those codes provided (e.g. grc for ‘Greek,
Ancient (to 1453)’) might not reflect the segments appropriate for a text at hand. Text encoders might express the
time window of the language used in the document by means of the extension mechanism defined in BCP 47 and
relate that to a <date> element in the corresponding <language>| section of the TEI header.

Equivalences to language identifiers by other authorities can be given in the <language> section as well, but no
formal mechanism for doing so has been defined.

The scope of the language identification extends to the whole subtree of the document anchored at the element
that carries the xml:lang attribute, including all elements and those attributes, if any, where a language might apply.%

vi.2 Characters and Character Sets

All document encoding has to do with representing one thing by another in an agreed and systematic way. Applied
to the smallest distinctive units in any given writing system, which for the moment we may loosely call ‘characters’,
such representation raises surprisingly complex and troublesome issues. The reasons are partly historical and partly
to do with conceptual unclarities about what is involved in identifying, encoding, processing and rendering the
characters of a natural language.

vi.2.1 Historical Considerations

When the first methods of representing text for storage or transmission by machines were devised, long before
the development of computers, the overriding aim was to identify the smallest set of symbols needed to convey the
essential semantic content, and to encode that symbol set in the most economical way that the storage or transmission
media allowed. The initial outcome were systems that encoded only such content as could be expressed in uppercase
letters in the Latin script, plus a few punctuation marks and some ‘control characters’ needed to regulate the storage
and transmission devices. Such encodings, originally developed for telegraphy, strongly influenced the way the
pioneers of computing conceived of and implemented the handling of text, with consequences that are with us still.

For many years after the invention of computers, the way they represented text continued to be constrained by the
imperative to use expensive resources with maximal efficiency. Even when storage and processing costs began their
dramatic fall, the Anglo-centric outlook of most hardware designers and software engineers hampered initiatives to
devise a more generous and flexible model for text representation. The wish to retain compatibility with ‘legacy’ data
was an additional disincentive. Eventually, tension in East Asia between commitment to technological progress and
the inability of existing computers to cope with local writing systems led to decisive developments. Japanese, Korean,
and Chinese standards bodies, who long before the advent of computers had been engaged in the specification of
character sets, joined with computer manufacturers and software houses to devise ways of mapping those character
sets to numeric encodings and processing the resulting text data.

Unfortunately, in the early years there was little or no co-ordination among either the national standards bodies
or the manufacturers concerned, so that although commercial necessity dictated that these various local standards
were all compatible with the representation of US-American English, they were not straightforwardly compatible
with one another. Even within Japan itself there emerged a number of mutually incompatible systems, thanks to a
mixture of commercial rivalry, disagreements about how best to manage certain intractable problems, and the fact

26This excludes all attributes where a non-textual datatype has been specified, for example tokens, boolean values, dates, and predefined value
lists.
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vi.2 Characters and Character Sets

that such pioneering work inevitably involved some false starts, leading to incompatibilities even between successive
products of the same bodies. Roughly at the same time, and for similar reasons, multiple and incompatible ways
of representing languages that use Cyrillic scripts were devised, along with methods of encoding ancient writing
systems which inevitably could not aim for compatibility with other writing systems apart from basic Latin script.
Many of the earliest projects that fed into the TEI were shaped in this developmental phase of the computerized
representation of texts, and it was also the context in which SGML was devised and finalized.

SGML had of necessity to offer ways of coping with multiple writing systems in multiple representations; or
rather, it provided a framework within which SGML-compliant applications capable of handling such multiple
representations might be developed by those with sufficient financial and personnel resources (such as are seldom
found in academia). FEarlier editions of these Guidelines offered advice on character set and writing system
issues addressed to the condition of those for whom SGML was the only feasible option. That advice is here
substantially altered because of two closely-related developments: the availability of the ISO/Unicode character
set as an international standard, and the emergence of XML and related technologies which are committed to the
theory and practice of character representation which Unicode embodies.

vi.2.2 Terminology and Key Concepts

Before the significance of Unicode and the implications of the association between XML and Unicode can be
adequately explained, it is necessary to clarify some key concepts and attempt to establish an adequately precise
terminology for them.

A Aa Aa Aa Aa Aa

Ubuntu Condensed Ubuntu, Italic Ubuntu, Light Ubuntu, Light Italic Ubuntu, Medium Ubuntu, Medium Italic

Aa Aa Aa Aa Aa Aa

ubuntu Mono, Bold
Italic

Aa Aa Aa Aa Aa Aa

umpush, Light
oblique

ubuntu Mono Ubuntu Mono, Bold Ubuntu Meno, Italic umpush umpush, Bold

URW Bookman L, URW Bookman L,
Demi Bold Demi Bold Italic

umpush, Bold
Oblique

Aa Aa 4g Aa Aa Aa

URW Gothic L, Book
oblique

umpush, Light Umpush, Oblique

URW Bookman L, URW Bookman L, URW Chancery L,

Light Light ltalic Medium Italic URW GothicL, Book

URW Gothic L, Demi

Figure 1: Examples of the latin a, in both lower and upper case, rendered with different fonts.

The word ‘character’ will not of itself take us very far towards greater terminological precision. It tends to be
used to refer indiscriminately both to the visible symbol on a page and to the letter or ideograph which that symbol
represents, two things that it is essential to keep conceptually distinct. The visible symbol obviously has some
aspects by which we interpret it as representing one character rather than another; but its appearance may also
be significantly determined by features that have no effect on our notion of which character in a writing system
it represents. A familiar instance is the lowercase a, which in printed texts may be represented either by a ‘single
storey’ symbol (cf. figure 1 in the examples from URW Gothic L on the bottom row) or by a ‘two storey’ version (as
in figure 1 in the examples from Umpush, or URW Bookman L Demi Bold). We say that the single and double-storey
symbols both represent one and the same the same abstract character a using two different glyphs. Similarly, an
uppercase A in a serif typeface has additional strokes that are absent from the same letter when printed using a sans-
serif typeface, so that once again we have differing glyphs standing for the same abstract character. The distinction
between abstract characters and glyphs is fundamental to all machine processing of documents.

In most scholarly encoding projects, the accurate recording of the abstract characters which make up the text is of
prime importance, because it is the essential prerequisite of digitizing and processing the document without semantic
loss. In many cases (though there are important exceptions, to be touched on shortly) it may not be necessary to
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encode the specific glyphs used to render those abstract characters in the original document. An encoding that
faithfully registers the abstract characters of a document allows us to search and analyse our document’s content,
language, and structure, and to access its full semantics. That same encoding, however, may not contain sufficient
information to allow an exact visual representation of the glyphs in the source text or manuscript to be recreated.

The importance of this distinction between information content and its visual representation is not always
immediately apparent to people unused to the specific complexities of text handling by machine. Such users tend to
ask first what (in order of conceptual priority) should actually be their very last question: how do I get a physical
image that looks like character x in my source document to appear on to the screen or the output page? Their first
question should in fact be: how can I get an abstract representation of character x into my encoded document in a
way that will be universally and unambiguously identifiable, no matter what it happens to look like in printout or on
any particular display? And occasionally the response they receive as a result of their misguided initial question is a
custom ‘solution’ that satisfies their immediate rendering wishes at the price of making their underlying document
unintelligible to other users (or even to the original user in other times and places) because it encodes the abstract
character in an idiosyncratic way.

That said, there will certainly be documents or projects where it is a matter of scholarly significance that the
compositor or scribe chose to represent a given abstract character using one particular glyph or set of strokes rather
than a semantically-equivalent but visually distinct alternative, and in that case the specific appearance of the form
will have to be encoded in one way or another. But that encoding need not (and in most cases will not) involve a
notation that visually resembles the original, any more than italicized text in an original document will be represented
by the use of italic characters in the encoded version.

A collection of the abstract characters needed to represent documents in a given writing system is known as a
character set, and the character set or character repertoire of a processing or rendering device is the set of abstract
characters that it is equipped to recognize and handle appropriately. There is, however, a subtle distinction between
these two parallel uses of the same term, involving one more key concept which it is essential to grasp. The character
set of a document (or the writing system in which it is recorded) is purely a collection of abstract characters. But the
character set of a computing device is a set of abstract characters which have been mapped in a well-defined way to a
set of numbers or code points by which the device represents those abstract characters internally. It can therefore be
referred to as a coded character set, meaning a set of abstract characters each of which has been assigned a numerical
code point (or in some instances a sequence of code points) which unambiguously identifies the character concerned.

It is now possible to use this terminology to say what Unicode is: it is a coded character set, devised and actively
maintained by an international public body, where each abstract character is identified by a unique name and
assigned a distinctive code point.?” Unicode is distinguished from other coded character sets by its (current and
potential) size and scope; its built-in provision for (in practical terms) limitless expansion; the range and quality of
linguistic and computational expertise on which it draws; the stability, authority, and accessibility it derives from its
status as an international public standard; and, perhaps most importantly, the fact that today it is implemented by
almost every provider of hardware and software platforms worldwide.

vi.2.3 Abstract Characters, Glyphs, and Encoding Scheme Design

The distinction between abstract characters and glyphs can be crucial when devising an encoding scheme. When
performing searches, text retrieval, or creating concordances, users of electronic text will expect the system to
recognize and treat different glyphs as instances of the same character; but when perusing the text itself they may
well expect to see glyph variants preserved and rendered. When encoding a pre-existing text, the encoder should
determine whether a particular letter or symbol is a character or a glyphic variant. The Unicode Consortium and an
ISO work group (ISO/IEC JTC1 SC2/WG2) have developed a detailed model of the relationship between characters
and glyphs. This model, presented in Unicode Technical Report 17: Character Encoding Model, is the underpinning
of much standards work since, including the current chapter.

The model makes explicit the distinction between two different properties of the components of written
language:
« their content, i.e. its meaning and phonetic value (represented by characters)

« their graphical appearance (represented by glyphs).

%7 Although only Unicode is mentioned here explicitly, it should be noted that the character repertoire and assigned code points of Unicode and
the ISO standard 10646 are identical and maintained in a way that ensures this continues to be the case.
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vi.2 Characters and Character Sets

When searching for information, a system generally operates on the content aspects of characters, with little or
no attention to their appearance. A layout or formatting process, on the other hand, must of necessity be concerned
with the exact appearance of characters. Of course, some operations (hyphenation for example) require attention
to both kinds of feature, but in general the kind of text encoding described in these Guidelines tends to focus on
content rather than appearance (see further 3.3. Highlighting and Quotation).

An encoder wishing to record information about which glyphs are present in a given document may do so at
either or both of two levels:

« the level of character encoding, using an appropriate Unicode code point to represent the glyph concerned

« the markup level, with the glyph indicated via appropriate elements or attributes

The encoding practice adopted may be guided by, among other things, an assessment of the most frequent uses
to which the encoded text will be put. For example, if recognition of identical characters represented by a variety
of glyphs is the main priority, it may be advisable to represent the glyph variations at markup level, so that the
character value can be immediately exposed to the indexing and retrieval software. Plainly, an encoding project will
need to consider such issues carefully and document the outcome of their deliberations in their TEI customization
file (or other local encoding documentation) to ensure encoding consistency. Using Unicode code points to represent
glyph information requires that such choices be documented in the TEI header. Such documentation cannot of itself
guarantee proper display of the desired glyph but at least makes the intention of the encoder discoverable.

At present the Unicode Standard does not offer detailed specifications for the encoding of glyph variations. These
Guidelines do give some recommendations; some discussion of related matters is given in |11. Representation of
Primary Sources, and 5. Characters, Glyphs, and Writing Modes offers some features for the definition of variant

glyphs.

vi.2.4 Entry of Characters

The entry of characters was much more complicated before the near-universal adoption of Unicode, for which there
are Input Method Editors (IMEs) available in most languages and fonts that provide glyphs for the full range of the
Unicode specification. In those rare situations where there is difficulty entering the specific character you want, or
some problem representing it on the system you are working in, Numeric Character References (NCRs) should be
used. These take the general form &#D; where D is an integer representing the code point of the character in base
10, or &#xH;, where H is the code point in hexadecimal notation. Every XML processor is capable of recognising
NCRs and replacing them with the required code point value without needing access to any additional data. The
disadvantage of NCRs as a means of entering, representing and proofing character data is that most human beings
find them anything but ‘readable’ and it is all too easy for the wrong character to be entered in error and retained
undetected. Where characters are not defined in Unicode, these Guidelines provide advice on the strategies available
for handling their representation in Chapter 25 Representation of non-standard Characters and Glyphs.

vi.2.5 Output of Characters

The rendering of the encoded text is a complicated process that depends largely on the purpose, external require-
ments, local equipment and so forth, it is thus outside the scope of coverage for these Guidelines.

It might however nevertheless be helpful to put some of the terminology used for the rendering process in the
context of the discussion of this chapter. As was mentioned above, Unicode encodes abstract characters, not specific
glyphs. For any process that makes characters visible, however, concrete, specifically designed glyph shapes have
to be used. For a printing process, for example, these shapes describe exactly at which point ink has to be put on
the paper and which areas have to be left blank. If we want to print a character from the Latin script, besides the
selection of the overall glyph shape, this process also requires that a specific weight of the font has been selected, a
specific size and to what degree the shape should be slanted. Beyond individual characters, the overall typesetting
process also follows specific rules of how to calculate the distance between characters, how much whitespace occurs
between words, at which points line breaks might occur and so forth.

If we concern ourselves only with the rendering process of the characters themselves, leaving out all these other
parameters, we will realize that of all the information required for this process, only a small amount will be drawn
from the encoded text itself. This information is the code point used to encode the character in the document. With
this information, the font selected for printing will be queried to provide a glyph shape for this character. Some
modern font formats (e.g. OpenType) implement a sophisticated mapping from a code point to the glyph selected,
which might take into account surrounding characters (to create ligatures where necessary) and the language or
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even area this character is printed for to accommodate different typesetting traditions and differences in the usage
of glyphs.

A TEI document might provide some of the information that is required for this process, for example by identifying
the linguistic context with the xml:lang attribute. The selection of fonts and sizes is usually done in a stylesheet, while
the actual layout of a page is determined by the typesetting system used. Similarly, if a document is rendered for
publication on the Web, information of this kind can be shipped with the document in a stylesheet.

vi.2.6 Unicode and XML

XML was designed with Unicode in mind as its means of representing abstract characters. It is possible to use other
character encoding schemes, but in general they are best avoided, as you run the risk of encountering compatibility
issues with different XML processors, as well as potential difficulties with rendering their output. We recommend
using the UTF-8 encoding, which for the Basic Latin range is identical to ASCII, and which uses a variable-length set
of bytes to represent characters. It should be noted that it is not sufficient simply to declare in the XML Declaration
that a document is in UTF-8 format. Doing so merely means that processors will treat the content therein as if it
were UTF-8, and may fail to process the document if it is not. For further discussion of UTF-8, see the section below
on vi.2.8 Issues Arising from the Internal Representations of Unicode.

vi.2.7 Special Aspects of Unicode Character Definitions
Compatibility Characters

The principles of Unicode are judiciously tempered with pragmatism. This means, among other things, that the actual
repertoire of characters which the standard encodes, especially those parts dating from its earlier days, include a
number of items which on a strict interpretation of the Unicode Consortium’s theoretical approach should not have
been regarded as abstract characters in their own right. Some of these characters are grouped together into a code-
point regions assigned to compatibility characters. Ligatures are a case in point. Ligatures (e.g. the joining of adjacent
lowercase letters ‘s’ and ‘t’ or ‘f” and ‘i’ in Latin scripts, whether produced by a scribal practice of not lifting the pen
between strokes or dictated by the aesthetics of a type design) are representational features with no added semantic
value beyond that of the two letters they unite (though for historians of typography their presence and form in a
given edition may be of scholarly significance). However, by the time the Unicode standard was first being debated,
it had become common practice to include single glyphs representing the more common ligatures in the repertoires
of some typesetting devices and high-end printers, and for the coded character sets built into those devices to use a
single code point for such glyphs, even though they represent two distinct abstract characters. So as to increase the
acceptance of Unicode among the makers and users of such devices, it was agreed that some such pseudo-characters
should be incorporated into the standard as compatibility characters. Nevertheless, if a project requires the presence
of such ligatured forms to be encoded, this should normally be done via markup, not by the use of a compatibility
character. That way, the presence of the ligature can still be identified (and, if desired, rendered visually) where
appropriate, but indexing and retrieval software will treat the code points in the document as a simple sequential
occurrence of the two constituent characters concerned and so correctly align their semantics with non-ligatured
equivalents. Such ligatures should not be confused with digraphs (usually) indicating diphthongs, as in the French
word “coeur”. A digraph is an atomic orthographic unit representing an abstract character in its own right, not purely
an amalgamation of glyphs, and indexing and retrieval software will need to treat it as such. Where a digraph occurs
in a source text, it should normally be encoded using the appropriate code point for the single abstract character
which it represents.

Precomposed and Combining Characters and Normalization

The treatment of characters with diacritical marks within Unicode shows a similar combination of rigour and
pragmatism. It is obvious enough that it would be feasible to represent many characters with diacritical marks
in Latin and some other scripts by a sequence of code points, where one code point designated the base character
and the remainder represented one or more diacritical marks that were to be combined with the base character to
produce an appropriate glyphic rendering of the abstract character concerned. From its earliest phase, the Unicode
Consortium espoused this view in theory but was prepared in practice to compromise by assigning single code
points to precomposed characters which were already commonly assigned a single distinctive code point in existing
encoding schemes. This means, however, that for quite a large number of commonly-occurring abstract characters,

2The World Wide Web Consortium provides recommendations for two standard stylesheet languages: either CSS or XSL could be used for
this purpose.
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Unicode has two different, but logically and semantically equivalent encodings: a precomposed single code point,
and a code point sequence of a base character plus one or more combining diacritics. Scripts more recently added
to Unicode no longer exhibit this code-point duplication (in current practice no new precomposed characters are
defined where the use of combining characters is possible) but this does nothing to remove the problem caused
by the duplications from older character sets that have been permanently embodied in Unicode. Together with
essentially analogous issues arising from the encoding of certain East Asian ideographs. This duplication gives rise
to the need to practice normalization of Unicode documents. Normalization is the process of ensuring that a given
abstract character is represented in one way only in a given Unicode document or document collection. The Unicode
Consortium provides four standard normalization forms, of which the Normalization Form C (NFC) seems to be
most appropriate for text encoding projects. The NFC, as far as possible, defines conversions for all base characters
followed by one or more combining characters into the corresponding precomposed characters. The World Wide
Web Consortium has produced a document entitled Character Model for the World Wide Web 1.0, which among
other things discusses normalization issues and outlines some relevant principles. An authoritative reference is
Unicode Standard Annex #15 Unicode Normalization Forms®.

It is important that every Unicode-based project should agree on, consistently implement, and fully document
a comprehensive and coherent normalization practice. As well as ensuring data integrity within a given project,
a consistently implemented and properly documented normalization policy is essential for successful document
interchange. While different input methods may themselves differ in what normalization form they use, any
programming language that implements Unicode will provide mechanisms for converting between normalization
forms, so it is easy in practice to ensure that all documents in a project are in a consistent form, even if different
methods are used to enter data.

Character Semantics

In addition to the Universal Character Set itself, the Unicode Consortium maintains a database of additional character
semantics®!. This includes names for each character code point and normative properties for it. Character properties,
as given in this database, determine the semantics and thus the intended use of a code point or character. The database
also contains information that might be needed for correctly processing this character for different purposes. It is
an important reference in determining which Unicode code point to use to encode a certain character.

In addition to the printed documentation and lists made available by the Unicode consortium, the information
it contains may also be accessed by a number of search systems over the Web (e.g. http://www.eki.ee/
letter/). Examples of character properties included in the database include case, numeric value, directionality,
and, (where applicable) status as a ‘compatibility character®?. Where a project undertakes local definition of
characters with code points in the PUA, it is desirable that any relevant additional information about the characters
concerned should be recorded in an analogous way, as further discussed under 5. Characters, Glyphs, and Writing
Modes.

vi.2.8 Issues Arising from the Internal Representations of Unicode

In theory it should not be necessary for encoders to have any knowledge of the various ways in which Unicode code
points can be represented internally within a document or in the memory of a processing system, but experience
shows that problems frequently arise in this area because of mistaken practice or defective software, and in order
to recognize the resulting symptoms and correct their causes an outline knowledge of certain aspects of Unicode
internal representation is desirable. There are three encodings of Unicode available for use: UTF-8, which uses 1-4
bytes per character, UTF-16, which uses 2-4, and UTF-32, which uses 4 bytes per character. Current practice for
documents to be transmitted via the Web recommends only UTF-8.3

Encoding Errors Related to UTF-8

The code points assigned by Unicode 3.0 and later are notionally 32-bit integers, and the most straightforward way
to represent each such integer in computer storage would be to use 4 eight-bit bytes. However, many of the code

2 Available at http://www.w3.0rg/TR/charmod/.

$available at http://www.unicode.org/reports/trl5/

Sthttp://www.unicode.org/ucd/

32For further details, see The Unicode Character Property Model (Unicode Technical Report #23),athttp://www.unicode.org/reports/
tr23/.

3See the W3C Internationalization document, Choosing & applying a character encoding at https://www.w3.org/International/
guestions/ga-choosing-encodings
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points for characters most commonly used in Latin scripts can be represented in one byte only and the vast majority
of the remainder which are in common use (including those assigned from the most frequently used PUA range) can
be expressed in two bytes alone. This accounts for the use of UTF-8 and UTF-16 and their special place in the XML
standard. UTF-8 and UTF-16 are ways of representing 32-bit code points in an economical way.

UTF-8 is a variable length encoding: the more significant bits there are in the underlying code point (or in everyday
terminology the bigger the number used to represent the character), the more bytes UTF-8 uses to encode it. What
makes UTF-8 particularly attractive for representing Latin scripts, explaining its status as the default encoding in
XML documents, is that all code points that can be expressed in seven or fewer bits (the 127 values in the original
ASCII character set) are also encoded as the same seven or fewer bits (and therefore in a single byte) in UTF-8. That
is why a document which is actually encoded in pure 7-bit ASCII can be fed to an XML processor without alteration
and without its encoding being explicitly declared: the processor will regard it as being in the UTF-8 representation
of Unicode and be able to handle it correctly on that basis.

However, even within the domain of Latin-based scripts, some projects have documents which use characters
from 8 bit extensions to ASCII, e.g. those in the ISO-8859-n series of encodings, and the way characters which under
ISO-8859-n use all eight bits are encoded in UTF-8 is significantly different, giving rise to puzzling errors. Abstract
characters that have a single byte code point where the highest bit is set (that is, they have a decimal numeric
representation between 129 and 255) are encoded in ISO-8859-n as a single byte with the same value as the code
point. But in UTF-8 code-point values inside that range are expressed as a two byte sequence. That is to say, the
abstract character in question is no longer represented in the file or in memory by the same number as its code-point
value: it is transformed (hence the T in UTF) into a sequence of two different numbers. Now as a side-effect of
the way such UTF-8 sequences are derived from the underlying code-point value, many of the single-byte eight-bit
values employed in ISO-8859-n encodings are illegal in UTF-8.

This complicated situation has a simple consequence which can cause great bewilderment. XML processors will
effortlessly handle character data in pure 7-bit ASCII without that encoding needing to be declared to the parser, and
will similarly accept documents encoded in an undeclared ISO-8859-n encoding if they happen to use no characters
outside the strict ASCII subset of the ISO character sets; but the parse will immediately fail if an eight-bit character
from an ISO-8859-n set is encountered in the input stream, unless the document’s encoding has been explicitly and
correctly declared. Explicitly declaring the encoding ought to solve the problem, and if the file is correctly encoded
throughout, it will do so. But projects dealing with documents of sufficient age may find that they have to deal with
some files encoded in UTF-8 along with others in, say, ISO-8859-1. Such encoding differences may go unnoticed,
especially if the proportion of characters where the internal encodings are distinguishable is relatively small (for
example in a long English text with a smattering of French words). These types of error may or may not manifest in
actual processing errors, and may only become visible as ‘garbage’ characters in the eventual display of documents.

In projects that routinely handle documents in non-Latin scripts, everyone is well aware of the need to ensure
correct and consistent encoding, so in such places mixed encoding problems seldom arise, and when they do are
readily identified and remedied. Real confusion tends to arise, however, in projects which have a low awareness of
the issues because they employ predominantly unaccented Latin characters, with only thinly-distributed instances
of accented letters, or other ‘special characters’ where the internal representation under ISO-8859-n and UTF-8 are
different (such as the copyright symbol, or, a frequent troublemaker where eventual HTML output is envisaged,
the ‘non-breaking space’). Even, or especially, if such projects view themselves as concerned only with English
documents, the close relationship between XML and Unicode means they will need to acquire an understanding of
these encoding issues and develop procedures which assure consistency and integrity of encoding and its correct
declaration, including the use of appropriate software for transcoding and verification.
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1. The TEI Infrastructure

1 The TEI Infrastructure

This chapter describes the infrastructure for the encoding scheme defined by these Guidelines. It introduces the
conceptual framework within which the following chapters are to be understood, and the means by which that
conceptual framework is implemented. It assumes some familiarity with XML and XML schemas (see chapter v A
Gentle Introduction to XML) but is intended to be accessible to any user of these Guidelines. Other chapters supply
further technical details, in particular chapter 22. Documentation Elements which describes the XML schema used
to express these Guidelines themselves, and chapter 23. Using the TE[ which combines a discussion of modification
and conformance issues with a description of the intended behaviour of an ODD processor; these chapters should
be read by anyone intending to implement a new TEI-based system.

The TEI encoding scheme consists of a number of modules, each of which declares particular XML elements and
their attributes. Part of an element’s declaration includes its assignment to one or more element classes. Another
part defines its possible content and attributes with reference to these classes. This indirection gives the TEI system
much of its strength and its flexibility. Elements may be combined more or less freely to form a schema appropriate
to a particular set of requirements. It is also easy to add new elements which reference existing classes or elements
to a schema, as it is to exclude some of the elements provided by any module included in a schema.

In principle, a TEI schema may be constructed using any combination of modules. However, certain TEI modules
are of particular importance, and should always be included in all but exceptional circumstances: the module
tei described in the present chapter is of this kind because it defines classes, macros, and datatypes which are
used by all other modules. The core module, defined in chapter 3. Elements Available in All TEI Documents
contains declarations for elements and attributes which are likely to be needed in almost any kind of document,
and is therefore recommended for global use. The header module defined in chapter 2. The TEI Header provides
declarations for the metadata elements and attributes constituting the TEI header, a component which is required
for TEI conformance, while the textstructure module defined in chapter 4. Default Text Structure declares basic
structural elements needed for the encoding of most book-like objects. Most schemas will therefore need to include
these four modules.

The specification for a TEI schema is itself a TEI document, using elements from the module described in chapter
22. Documentation Elements: we refer to such a document informally as an ODD document, from the design goal
originally formulated for the system: ‘One Document Does it all’. Stylesheets for maintaining and processing ODD
documents are maintained by the TEL and these Guidelines are also maintained as such a document. As further
discussed in 23.5. Implementation of an ODD System, an ODD document can be processed to generate a schema
expressed using any of the three schema languages currently in wide use: the XML DTD language, the ISO RELAX
NG language, or the W3C Schema language, as well as to generate documentation such as the Guidelines and their
associated web site.

The bulk of this chapter describes the TEI infrastructure module itself. Although it may be skipped at a first
reading, an understanding of the topics addressed here is essential for anyone planning to take full advantage of the
TEI customization techniques described in chapter 23.3. Customization.

The chapter begins by briefly characterizing each of the modules available in the TEI scheme. Section 1.2. Defining
a TEI Schemd describes in general terms the method of constructing a TEI schema in a specific schema language such
as XML DTD language, RELAX NG, or W3C Schema.

The next and largest part of the chapter introduces the attribute and element classes used to define groups of
elements and their characteristics (section 1.3. The TEI Class System).

Finally, section 1.4. Macros introduces the concept of macros, which are used to express some commonly used
content models, and lists the datatypes used to constrain the range of legal values for TEI attributes (section 1.4.2.
Datatype Specifications).

1.1 TEI Modules

These Guidelines define several hundred elements and attributes for marking up documents of any kind. Each
definition has the following components:

« aprose description

« a formal declaration, expressed using a special-purpose XML vocabulary defined by these Guidelines in combi-
nation with elements taken from the ISO schema language RELAX NG

« usage examples
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Each chapter of these Guidelines presents a group of related elements, and also defines a corresponding set of
declarations, which we call a module. All the definitions are collected together in the reference sections provided as
an appendix. Formal declarations for a given chapter are collected together within the corresponding module. For
convenience, each element is assigned to a single module, typically for use in some specific application area, or to
support a particular kind of usage. A module is thus simply a convenient way of grouping together a number of
associated element declarations. In the simple case, a TEI schema is made by combining together a small number of
modules, as further described in section 1.2. Defining a TEI Schema below.

The following table lists the modules defined by the current release of these Guidelines:

Module name

Formal public identifier

Where defined

analysis Analysis and Interpretation 17. Simple Analytic Mechanisms

certainty Certainty and Uncertainty 21. Certainty, Precision, and
Responsibility

core Common Core 3. Elements Available in All TET
Documents

corpus Metadata for Language Corpora 15. Language Corpora

dictionaries Print Dictionaries 9. Dictionaries

drama Performance Texts 7. Performance Texts

figures Tables, Formulae, Figures 14. Tables, Formulae, Graphics and
Notated Music

gaiji Character and Glyph Documentation 5. Characters, Glyphs, and Writing Modes

header Common Metadata 2. The TEI Header

iso-fs Feature Structures 18. Feature Structures

linking Linking, Segmentation, and Alignment 16. Linking, Segmentation, and
Alignment

msdescription Manuscript Description 10. Manuscript Description

namesdates Names, Dates, People, and Places 13. Names, Dates, People, and Places

nets Graphs, Networks, and Trees 19. Graphs, Networks, and Trees

spoken Transcribed Speech 8. Transcriptions of Speech

tagdocs Documentation Elements 22. Documentation Elements

tei TEI Infrastructure 1. The TEI Infrastructure

textcrit Text Criticism 12. Critical Apparatus

textstructure Default Text Structure 4. Default Text Structure

transcr Transcription of Primary Sources 11. Representation of Primary Sources

verse Verse 6. Verse

For each module listed above, the corresponding chapter gives a full description of the classes, elements, and
macros which it makes available when it is included in a schema. Other chapters of these Guidelines explore other
aspects of using the TEI scheme.

1.2 Defining a TEI Schema

To determine that an XML document is valid (as opposed to merely well-formed), its structure must be checked
against a schema, as discussed in chapter v A Gentle Introduction to XML. For a valid TEI document, this schema
must be a conformant TEI schema, as further defined in chapter 23.4. Conformance. Local systems may allow their
schema to be implicit, but for interchange purposes the schema associated with a document must be made explicit.
The method of doing this recommended by these Guidelines is to provide explicitly or by reference a TEI schema
specification against which the document may be validated.

A TEI-conformant schema is a specific combination of TEI modules, possibly also including additional declarations
that modify the element and attribute declarations contained by each module, for example to suppress or rename
some elements. The TEI provides an application-independent way of specifying a TEI schema by means of the
<schemaSpec>| element defined in chapter 22. Documentation Elements. The same system may also be used to specify
a schema which extends the TEI by adding new elements explicitly, or by reference to other XML vocabularies. In
either case, the specification may be processed to generate a formal schema, expressed in a variety of specific schema
languages, such as XML DTD language, RELAX NG, or W3C Schema. These output schemas can then be used by an
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XML processor such as a validator or editor to validate or otherwise process documents. Further information about
the processing of a TEI formal specification is given in chapter 23. Using the TEI.

1.2.1 A Simple Customization

The simplest customization of the TEI scheme combines just the four recommended modules mentioned above. In
ODD format, this schema specification takes this form:

<schemaSpec ident="TEI-minimal" start="TEI">
<moduleRef key="tei"/>
<moduleRef key="header"/>
<moduleRef key="core"/>
<moduleRef key="textstructure"/>
</schemaSpec>

This schema specification contains references to each of four modules, identified by the key attribute on the
<moduleRef> element. The schema specification itself is also given an identifier (TEI-minimal). An ODD
processor will generate an appropriate schema from this set of declarations, expressed using the XML DTD language,
the ISO RELAX NG language, the W3C Schema language, or in principle any other adequately powerful schema
language. The resulting schema may then be associated with the document instance by one of a number of different
mechanisms, as further described in chapter v A Gentle Introduction to XML. The start point (or root element)
of document instances to be validated against the schema is specified by means of the start attribute. Further
information about the processing of an ODD specification is given in 23.5. Implementation of an ODD System.

1.2.2 A Larger Customization

These Guidelines introduce each of the modules making up the TEI scheme one by one, and therefore, for clarity
of exposition, each chapter focusses on elements drawn from a single module. In reality, of course, the markup of
a text will draw on elements taken from many different modules, partly because texts are heterogeneous objects,
and partly because encoders have different goals. Some examples of this heterogeneity include:

+ atext may be a collection of other texts of different types: for example, an anthology of prose, verse, and drama;
« atext may contain other smaller, embedded texts: for example, a poem or song included in a prose narrative;

« some sections of a text may be written in one form, and others in a different form: for example, a novel where
some chapters are in prose, others take the form of dictionary entries, and still others the form of scenes in a play;

« an encoded text may include detailed analytic annotation, for example of rhetorical or linguistic features;
« an encoded text may combine a literal transcription with a diplomatic edition of the same or different sources;

« the description of a text may require additional specialized metadata elements, for example when describing
manuscript material in detail.

The TEI provides mechanisms to support all of these and many other use cases. The architecture permits
elements and attributes from any combination of modules to co-exist within a single schema. Within particular
modules, elements and attributes are provided to support differing views of the ‘granularity’ of a text, for example:

« adefinition of a corpus or collection as a series of <TEI> documents, sharing a common TEI header (see chapter
15. Language Corpora)

« a definition of composite texts which combine optional front- and back-matter with a group of collected texts,
themselves possibly composite (see section 4.3.1. Grouped Texts)

« an element for the representation of embedded texts, where one narrative appears to ‘float’ within another (see
section 4.3.2. Floating Texts)

Subsequent chapters of these Guidelines describe in detail markup constructs appropriate for these and many other
possible features of interest. The markup constructs can be combined as needed for any given set of applications or
project.

For example, a project aiming to produce an ambitious digital edition of a collection of manuscript materials, to
include detailed metadata about each source, digital images of the content, along with a detailed transcription of each
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source, and a supporting biographical and geographical database might need a schema combining several modules,
as follows:

<schemaSpec ident="TEI-PROJECT" start="TEI">
<moduleRef key="tei"/>
<moduleRef key="header"/>
<moduleRef key="core"/>
<moduleRef key="textstructure"/>
<moduleRef key="msdescription"/>

<!-- manuscript description -->
<moduleRef key="transcr"/>

<!-- transcription of primary sources -->
<moduleRef key="figures"/>

<!-- figures and tables -->
<moduleRef key="namesdates"/>

<!-- names, dates, people, and places -->

</schemaSpec>

Alternatively, a simpler schema might be used for a part of such a project: those preparing the transcriptions,
for example, might need only elements from the core, textstructure, and transcr modules, and might
therefore prefer to use a simpler schema such as that generated by the following:

<schemaSpec ident="TEI-TRANSCR" start="TEI">
<moduleRef key="tei"/>
<moduleRef key="core"/>
<moduleRef key="textstructure"/>
<moduleRef key="transcr"/>
</schemaSpec>

The TEI architecture also supports more detailed customization beyond the simple selection of modules. A schema
may suppress elements from a module, suppress some of their attributes, change their names, or even add new
elements and attributes. Detailed discussion of the kind of modification possible in this way is provided in 23.3,
Customization and conformance rules relating to their application are discussed in 23.4. Conformance. These facilities
are available for any schema language (though some features may not be available in all languages). The ODD
language also makes it possible to combine TEI and non-TEI modules into a single schema, provided that the non-
TEI module is expressed using the RELAX NG schema language (see further 22.8.2. Combining TEI and Non-TE[
Modules).

1.3 The TEI Class System

The TEI scheme distinguishes about five hundred different elements. To aid comprehension, modularity, and
modification, the majority of these elements are formally classified in some way. Classes are used to express two
distinct kinds of commonality among elements. The elements of a class may share some set of attributes, or they
may appear in the same locations in a content model. A class is known as an attribute class if its members share
attributes, and as a model class if its members appear in the same locations. In either case, an element is said to
inherit properties from any classes of which it is a member.

Classes (and therefore elements which are members of those classes) may also inherit properties from other classes.
For example, supposing that class A is a member (or a subclass) of class B, any element which is a member of class A
will inherit not only the properties defined by class A, but also those defined by class B. In such a situation, we also
say that class B is a superclass of class A. The properties of a superclass are inherited by all members of its subclasses.

A basic understanding of the classes into which the TEI scheme is organized is strongly recommended and is
essential for any successful customization of the system.

1.3.1 Attribute Classes

An attribute class groups together elements which share some set of common attributes. Attribute classes are
given names composed of the prefix att., often followed by an adjective. For example, the members of the class
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att.canonical have in common a key and a ref attribute, both of which are inherited from their membership in
the class rather than individually defined for each element. These attributes are said to be defined by (or inherited
from) the att.canonical class. If another element were to be added to the TEI scheme for which these attributes
were considered useful, the simplest way to provide them would be to make the new element a member of the
att.canonical class. Note also that this method ensures that the attributes in question are always defined in
the same way, taking the same default values etc., no matter which element they are attached to.

Some attribute classes are defined within the tei infrastructural module and are thus globally available. Other
attribute classes are specific to particular modules and thus defined in other chapters. Attributes defined by such
classes will not be available unless the module concerned is included in a schema.

The attributes provided by an attribute class are those specified by the class itself, either directly, or by inheritance
from another class. For example, the attribute class att.pointing.group provides attributes domains and
targFuncto all of its members. This class is however a subclass of the att . pointing class, from which its members
also inherit the attributes target, targetLang and evaluate. Members of the class att . pointing will thus have these
three attributes, while members of the class att.pointing.group will have all five.

Note that some modules define superclasses of an existing infrastructural class. For example, the global attribute
class att.divLike makes attributes org and sample available, while the att.metrical class, which is specific
to the verse module, provides attributes met, real, and rhyme. Because att.metrical is defined as a superclass
of att.divLike, all five of these attributes are available to elements; the declaration for att.metrical adds
its three attributes to the three already defined by att.divLike when the verse module is included in a schema.
If, however, this module is not included in a schema, then the att.divLike class supplies only the two attributes
first mentioned.

Attributes specific to particular modules are documented along with the relevant module rather than in the present
chapter. One particular attribute class, known as att.global, is common to all modules, and is therefore described
in some detail in the next section. A full list of all attribute classes is given in Appendix B Attribute Classes below.

1.3.1.1 Global Attributes

The following attributes are defined in the infrastructure module for every TEI element.
att.global provides attributes common to all elements in the TEI encoding scheme.

@xml:id (identifier) provides a unique identifier for the element bearing the attribute.

@n  (number) gives a number (or other label) for an element, which is not necessarily unique
within the document.

@xml: lang (language) indicates the language of the element content using a ‘tag’ generated
according to BCP 47.

@rend [att.global.rendition] (rendition)indicates how the element in question was
rendered or presented in the source text.

@style [att.global.rendition] contains an expression in some formal style definition
language which defines the rendering or presentation used for this element in the source text

@rendition [att.global.rendition] points to a description of the rendering or
presentation used for this element in the source text.

@xml:base provides a base URI reference with which applications can resolve relative URI
references into absolute URI references.

@xml:space signals an intention about how white space should be managed by applications.

@source [att.global.source] specifies the source from which some aspect of this element
is drawn.

@cert [att.global.responsibility] (certainty) signifies the degree of certainty
associated with the intervention or interpretation.

@resp [att.global.responsibility] (responsible party) indicates the agency
responsible for the intervention or interpretation, for example an editor or transcriber.

Some of these attributes (specifically xml:id, n, xml:lang, xml:base and xml:space) are provided by the
att.global attribute class itself. The others are provided by one its subclasses att.global. rendition,
att.global.responsibility,oratt.global. source. Their usage is discussed in the following subsec-
tions.
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Several other globally-available attributes are defined by other subclasses of the att.global class. These are
provided by other modules, and are therefore discussed in the chapter discussing that module. A brief summary
table is provided in section 1.3.1.1.7. Other Globally Available Attributes below.

1.3.1.1.1 Flement Identifiers and Labels The value supplied for the xml:id attribute must be a legal name, as
defined in the World Wide Web Consortium’s XML Recommendation. This means that it must begin with a letter, or
the underscore character (‘_), and contain no characters other than letters, digits, hyphens, underscores, full stops,
and certain combining and extension characters.*

In XML names (and thus the values of xmlid in an XML TEI document) uppercase and lowercase letters are
distinguished, and thus partTime and parttime are two distinctly different names, and could (though perhaps
unwisely) be used to denote two different element occurrences.

If two elements are given the same identifier, a validating XML parser will signal a syntax error. The following
example, therefore, is not valid:

<p xml:id="PAGE1l"><g>What's it going to be then, eh?</q></p>
<p xml:id="PAGE1">There was me, that is Alex, and my three droogs, that is Pete,
Georgie, and Dim, ... </p>

For a discussion of methods of providing unique identifiers for elements, see section 3.10.2. Creating New Reference
Systems.

The n attribute also provides an identifying name or number for an element, but in this case the information
need not be a legal xml:id value. Its value may be any string of characters; typically it is a number or other similar
enumerator or label. For example, the numbers given to the items of a numbered list may be recorded with the n
attribute; this would make it possible to record errors in the numeration of the original, as in this list of chapters,
transcribed from a faulty original in which the number 10 is used twice, and 11 is omitted:

<list rend="numbered">
<item n="1">About These Guidelines</item>
<item n="2">A Gentle Introduction to XML</item>
<item n="9">Verse</item>
<item n="10">Drama</item>
<item n="10">Spoken Materials </item>
<item n="12">Dictionaries</item>
</list>

The n attribute may also be used to record non-unique names associated with elements in a text, possibly together
with a unique identifier as in the following example:

<div type="book" n="one" xml:id="TXT0101l">

<l-- ... -->

<div type="stanza" n="xlii">
<l-- ... -->

</div>
</div>

As noted above there is no requirement to record a value for either the xml:id or the n attribute. Any XML
processor can identify the sequential position of one element within another in an XML document without any
additional tagging. An encoding in which each line of a long poem is explicitly labelled with its numerical sequence
such as the following

34The colon is also by default a valid name character; however, it has a specific purpose in XML (to indicate namespace prefixes), and may not
therefore be used in any other way within a name.
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<l n="1">
<l-- ... -->
</1>

<l n="2">
<l-- ... -->
</1>

<l n="3">
<l-- ... -->
</1>

<l-- ... -->
<L n="100">
<l-- ... -->
</1>

is therefore probably redundant.

1.3.1.1.2 Language Indicators The xml:lang attribute indicates the natural language and writing system
applicable to the content of a given element. If it is not specified, the value is inherited from that of the immediately
enclosing element. As a rule, therefore, it is simplest to specify the base language of the text on the <TEI> element,
and allow most elements to take the default value for xml:lang; the language of an element then need be explicitly
specified only for elements in languages other than the base language. For this reason, it is recommended practice to
supply a default value for the xml:lang attribute, either on the <TEI> root element, or on both the <teiHeader> and
the <text> element. The latter is appropriate in the not uncommon case where the text element in a TEI document
uses a different default language from that of the TEI header attached to it. Other language shifts in the source should
be explicitly identified by use of the xml:lang attribute on an element at an appropriate level wherever possible.

In the following example schematic, an English language TEI header is attached to an English language text:

<TEI xml:lang="en" xmlns="http://www.tei-c.org/ns/1.0">
<teiHeader>
<l-- ... -->
</teiHeader>
<text>
<l-- ... -->
</text>
</TEI>

The same effect would be obtained by specifying the default language for both header and text:

<TEI xmlns="http://www.tei-c.org/ns/1.0">
<teiHeader xml:lang="en">
<o >
</teiHeader>
<text xml:lang="en">
<o >
</text>
</TEI>

The latter approach is necessary in the case where the two differ: for example, where an English language header
is applied to a French text:

<TEI xmlns="http://www.tei-c.org/ns/1.0">
<teiHeader xml:lang="en">
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<l-- ... -->
</teiHeader>
<text xml:lang="fr">
<l-- ... -->
</text>
</TEI>

The same principle applies at any hierarchic level. In the following example, the default language of the text is
French, but one section of it is in German:

<TEI xmlns="http://www.tei-c.org/ns/1.0">
<teiHeader xml:lang="en">
<l-- ... -->
</teiHeader>
<text xml:lang="fr">
<body>
<div>
<!-- chapter one is in French -->
</div>
<div xml:lang="de">
<!-- chapter two is in German -->
</div>
<div>
<!-- chapter three is French -->
</div>
<l-- ... -->
</body>
</text>
</TEI>

Similarly, in the following example the xml:lang attribute on the <term> element allows us to record the fact
that the technical terms used are Latin rather than English; no xml:lang attribute is needed on the <q> element, by
contrast, because it is in the same language as its parent.

<p xml:lang="en">The
constitution declares <g>that no bill of attainder or <term xml:lang="la">ex post
facto</term> law shall be passed.</q> ...</p>

Note that in cases where it is advisable or necessary to identify the language of the text that is pointed at, the
(non-global) attribute targetLang should be used, for example in

<ptr target="x12" targetLang="fr"/>

the pointer references text written in French.

The values used for the xml:lang and targetLang attributes must be constructed in a particular way, using values
from standard lists. See further vi.1 Language Identification.

Additional information about a particular language may be supplied in the <language> element within the header
(see section 2.4.2. Language Usage).

1.3.1.1.3 Rendition Indicators The rend, rendition, and style attributes are all used to give information about
the physical presentation of the text in the source. In the following example, rend is used to indicate that both the
emphasized word and the proper name are printed in italics:
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<p> ... Their motives <emph rend="italics">might</emph> be pure

and pious; but he was equally alarmed by his knowledge of the ambitious

<name rend="italics">Bohemond</name>, and his ignorance of the Transalpine chiefs:
. .</p>

The same effect might be achieved using the style attribute, as follows:

<p> ... Their motives <emph style="font-style: italic">might</emph> be pure and pious;
but he was equally alarmed by his knowledge of

the ambitious <name style="font-style: italic">Bohemond</name>, and his ignorance of
the Transalpine chiefs: ...</p>

If all or most <emph> and <name> elements are rendered in the text by italics, it will be more convenient to register
that fact in the TEI header once and for all (using the <rendition> element discussed below) and specify a rend or
style value only for any elements which deviate from the stated rendition.

The main difference between rend attribute and style is that the value used for the former may contain one or more
tokens from any vocabulary devised by the encoder, separated by space characters, whereas the value used for the
latter must be a single string taken from a formally-defined style definition language such as CSS. The rend attribute
values are sequence-indeterminate set of whitespace-separated tokens, whereas style values allow whitespace and
sequence relationships as part of the formally-defined style definition language.

The <rendition> element defined in 2.3.4. The Tagging Declaration may be used to hold repeatedly-used format
descriptions. A <rendition> element can then be associated with any element, either by default, or by means of the
global rendition attribute. For example:

<tagsDecl>
<!-- define italic style using CSS, selecting it as default for emph and hi elements
-->
<rendition xml:id="IT" scheme="css"
selector="emph, hi">font-style: italic;</rendition>
<!-- define a serif font family, selecting it as default for the text element -->
<rendition xml:id="FontRoman" scheme="css"
selector="text">font-family: serif;</rendition>
</tagsDecl>
<l-- ... -->
<text>
<body>
<div>
<p rendition="#IT">
<!-- this paragraph uses the seriffed font, but is in italic-->
</p>
<p>
<!-- this paragraph uses the seriffed font, but is not in italic -->
</p>
</div>
</body>
</text>

The rendition attribute always points to one or more <rendition> elements, each of which defines some aspect of
the rendering or appearance of the text in its original form. These details may most conveniently be described using
a formal style definition language, such as CSS (Lie and Bos (eds.) (1999)) or XSL-FO (Berglund (ed.) (2006)); in some
other formal language developed for a specific project; or even informally in running prose. Although languages
such as CSS and XSL-FO are generally used to describe document output to screen or print, they nonetheless provide
formal and precise mechanisms for describing the appearance of source documents, especially print documents, but
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also many aspects of manuscript documents. For example, both CSS and XSL-FO provide mechanisms for describing
typefaces, weight, and styles; character and line spacing; and so on.

As noted above, the style attribute is provided for encoders wishing to describe the appearance of individual source
elements using a language such as CSS directly rather than by reference to a <rendition> element. Its value may be
any expression in the chosen formal style definition language.

Formal definition languages such as CSS typically identity a series of properties (such as font-style or margin-left)
for which values are specified. A sequence of such property-value pairs makes up a stylesheet. The TEI uses such
languages simply to describe the appearance of a source document, rather than to control how it should be formatted.

In the TEI scheme, it is possible to supply information about the appearance of elements within a source
document in the following distinct ways:

1. One or more properties may be specified as the default for a set of elements (based on an external scheme, by
default CSS), using <rendition> elements and their selector attributes;

2. One or more properties may be specified for individual element occurrences, using the rend attribute with any
convenient set of one or more sequence-indeterminate tokens;

3. One or more properties may be specified for individual element occurrences, using the rendition attribute to
point to <rendition> elements;

4. One or more properties may be supplied explicitly for individual element occurrences, using the style attribute.

If the same property is specified in more than one of the above ways, the one with the highest number in the list
above is understood to be applicable. The resulting properties from each way are then combined to provide the full
set of property-value pairs applicable to the given element, and (by default) to all of its children.

For simplicity of processing, the same formal style definition should be used throughout; however, the architecture
does permit this to be varied, by using the scheme attribute to indicate a different language for one or more
<rendition> elements. Care should be taken to ensure that such values can be meaningfully combined. Similar
considerations apply to the use of the rend attribute, if this is used in combination with either rendition or style.

Note that these TEI attributes always describe the rendition or appearance of the source document, not intended
output renditions, although often the two may be closely related.

1.3.1.1.4 Sources, certainty, and responsibility The source attribute is used to indicate the source of an element
and its content, for example by pointing to a bibliographic citation for a quotation to indicate the source from which
it derives. The target of the pointer may be an entry in a bibliographic list of some kind, or a pointer to a digital
version of the source itself.

As with other TEI pointers, the value of this attribute is expressed as any form of URI, for example an absolute
URL, a relative URL, or a private scheme URI that is expanded to a relative or absolute URL as documented in a
<prefixDef>. In the following typical example a relative ‘bare name’ URL value is used to point to a <bibl> elsewhere
in the bibliography of the document which contains a bibliographic source for the quotation itself:

<p>
<l-- ... -->
<quote source="#chicago-15 ed">Grammatical theories
are in flux, and the more we learn, the less we
seem to know.</quote>

<l-- ... -->
</p>
<l-- ... -->

<bibl xml:id="chicago-15 ed">

<title 1level="m">The Chicago Manual of Style</title>,
<edition>15th edition</edition>.
<pubPlace>Chicago</pubPlace>:
<publisher>University of Chicago Press</publisher>
(<date>2003</date>),
<biblScope unit="page">p.147</biblScope>.

</bibl>

10
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Alternatively, the quotation might be directly linked to the online edition of this source using a full URI :

<p>
<l-- ... -->
<quote source="http://www.chicagomanualofstyle.org/15/ch05/ch05 sec002.html">Grammatical
theories
are in flux, and the more we learn, the less we
seem to know.</quote>
<l-- ... -->

</p>

The source attribute is also used on schema documentation elements such as <schemaSpec> or <elementRef>
to indicate the location from which declarations for the components being defined may be obtained by an ODD
processor. For example, a customization wishing to include the <p> element specifically as it was in version 2.0.1 of
TEI P5 would indicate the source for this on an <elementRef> element like the following:

<elementRef key="p" source="tei:2.0.1"/>

Here the value of the source attribute is provided using private URI syntax, using a short cut predefined for the TEI
Guidelines. More generally, an ODD customization can point to a URI from which a compiled version of any ODD
can be downloaded. The above shortcut is equivalent to

<elementRef key="p"
source="http://www.tei-c.org/Vault/P5/2.0.1/xml/tei/odd/p5subset.xml"/>

Elements such as <moduleRef> or <elementRef> can use the source attribute in this way to point to any previously
compiled set of TEI ODD specifications which are to be included in a schema, as further discussed in section 22.8.1.
TEI customizations

The cert attribute provides a method of indicating the encoder’s certainty concerning an intervention or inter-
pretation represented by the markup. It is typically used where the encoder wishes to supply one or more possible
corrections to a text, indicating the certainty they wish to attach to each, as in the following example:

Blessed are the <choice>
<sic>cheesemakers</sic>
<corr cert="high">peacemakers</corr>
<corr cert="low">placemakers</corr>
</choice>:
for they shall be called the children of God.

The cert attribute will usually, as here, characterize the degree of certainty simply as high, medium or low. In
situations where a more detailed or nuanced indication is required, it can instead supply a probability value between
0 (minimal probability) and 1 (maximal probability). Other more sophisticated mechanisms are discussed in chapter
21. Certainty, Precision, and Responsibility.

The resp attribute is used to indicate the person or organization considered responsible for some aspects of the
information encoded by an element. For example, the preceding example might be revised as follows to indicate the
editors responsible for the two corrections:

. <corr cert="high" resp="#edl">peacemakers</corr>
<corr cert="low" resp="#ed2">placemakers</corr>...

11
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When a more detailed or nuanced representation of responsibility is required, it is recommended that the element
indicated by the resp attribute should not be a generic agent (for example a <person> or <org>) but a more precise
element such as <respStmt>, <author>, or <editor> which can document the exact role played by the agent. In the
following example, we indicate that the correction of n to u was made by a particular named transcriber:

<!-- in the <text> ... --><lg>
<l-- ... -->
<1>Punkes, Panders, bafe extortionizing
sla<choice>
<sic>n</sic>

<corr resp="#JENSJ]">u</corr>
</choice>es,</1>

<l-- ... -->

</lg>

<!-- in the <teiHeader> ... -->
<l-- ... -->

<respStmt xml:id="JENSJ">
<resp>Transcriber</resp>
<name>Janelle Jenstad</name>
</respStmt>

Pointing to multiple <respStmt>s allows the encoder to specify clearly each of the roles played in part of a TEI file
(creating, transcribing, encoding, editing, proofing etc.). If appropriate, the <name> element inside a <respStmt>
may also be associated with a more detailed <person> or <org> element using methods discussed in chapter 13,
Names, Dates, People, and Places.

1.3.1.1.5 Evaluation of Links Several TEI elements carry attributes whose values are defined as anyURI,
meaning that such attributes supply a link or pointer, typically expressed as a URL. Like other XML applications,
the TEI allows use of a special attribute to set the context within which relative URLs are to be evaluated. The
global attribute xml:base is defined as part of the XML specification and belongs to the XML namespace rather
than the TEI namespace. We do not describe it in detail here: reference information about xml:base is provided by
Marsh and Tobin (eds.) (2009)

In essence xml:base is used to set a context for all relative URLs within the scope of the element on which it is
specified. For example:

<body>
<div xml:base="http://www.example.org/somewhere.xml">
<p>
<l--... -->
<ptr target="elsewhere.xml"/>
<l--... -->
</p>
</div>
<div>
<p>
<l--,.. -->
<ptr target="elsewhere.xml"/>
<l--... -->
</p>
</div>
</body>

The first <ptr> element here is within the scope of a <div> which supplies a value for xml:base; its target is therefore
to be found at http://www.example.org/elsewhere.xml. The second <ptr>, however, is within the scope

12
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of a <div> which does not change the default context, and its target is therefore a document in the same directory
as the current document.

The xml:base attribute is intended to enable the stable resolution of relative URIs in a document after that
document’s context may have changed (for example as a result of being embedded in another document via XInclude).
Setting the xml:base simply as a way to allow encoders to write shorter URIs is not recommended. In particular,
xml:base may cause ambiguity as to the referent of same-document references in the form #id (where id is an
xml:id). RFC 3986 states that URIs of this type should not result in the loading of a different document. The RFC
therefore assumes that such references are internal to the document in which they are located. Using xml:base to
denote arbitrary external bases while also using same-document references may mean that software agents deal with
these links in unexpected and inconsistent ways. Further discussion of this attribute and its effect on TEI linking
methods is provided in chapter 16. Linking, Segmentation, and Alignment.

1.3.1.1.6 XML Whitespace The global attribute xml:space provides a mechanism for indicating to systems
processing an XML file how they should treat whitespace, that is, any sequences of consecutive tab (#x09), space
(#x20), carriage return (#x0D) or linefeed (#x0A) characters. Like xml:id this attribute is defined as part of the XML
specification and belongs to the XML namespace rather than the TEI namespace. Complete information about this
attribute is provided by section 2.10 of the XML Specification; here we provide a summary of how its use affects
users of the TEI scheme.

The xml:space attribute has only two permitted values: preserve and default. The first indicates that whitespace
in a text node—every carriage return, every tab, etc.—should be maintained as is when the document is processed.
The second (which is implied when the attribute is not supplied), indicates that whitespace should be handled ‘as
appropriate’. Exactly what is deemed appropriate is left unspecified by the XML Recommendation.

These Guidelines assume one of two different ways of processing whitespace will apply in a given case, depending
on an element’s content model. For an element that can contain only other elements with no intervening non-
whitespace characters, whitespace is considered to have no semantic significance, and should therefore be discarded
by a processor. For example, in a <choice> element, such as

<choice>
<sic>1724</sic>
<corr>1728</corr>

</choice>

since non-whitespace text is not permitted between the <choice> start-tag and the <sic>| tags or between the <sic>
and <corr> tags, any whitespace found there has no significance and can be ignored completely by a processor.

Similarly, the <address> element has a content model containing only elements: any punctuation or whitespace
required between the lines of an address must therefore be supplied by the processor, as any whitespace present in
the input document will be ignored.

Elements with content models of this type are comparatively unusual in the TEL a list of them is provided in the
TEI release file stripspace.xsl.model, formatted there for use as an <xsl:strip-space> command for
XSL stylesheets.

Most TEI elements permit what is known as mixed-content: that is, they can contain both text and other elements.
Here the assumption of these Guidelines is that whitespace will be normalized. This means that all space, carriage
return, linefeed, and tab characters are converted into spaces, all consecutive spaces are then deleted and replaced
by one space, and then space immediately after a start-tag or immediately before an end-tag is deleted. The result is
that this encoding,

<persName>
<forename>Edward</forename>
<forename>George</forename>
<surname type="linked">Bulwer-Lytton</surname>, <roleName>Baron Lytton of
<placeName>Knebworth</placeName>
</roleName>
</persName>

13
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would be rendered as ‘Edward George Bulwer-Lytton, Baron Lytton of Knebworth’. The space before his name has
been removed, a space is included between his forenames, the comma is preserved, and the newlines within his name
have all been removed.

If the default treatment described above is not appropriate for a mixed content element, the processing required
may be described in the <encodingDesc> element of the TEI header, but generic XML processing tools may not take
note of this.

Alternatively, the xml:space attribute may be supplied with a value of preserve in order to indicate that every
space, tab, carriage return and linefeed character found within that element in the document being processed is
significant. Typically, the result of that processing will be to retain the whitespace characters in the output. Thus if
the above example began <persName xml:space="preserve”>, the resulting text would most likely be rendered over
five lines, indented, and with a blank line following.

The xml:space="preserve" attribute is rarely used in TEI documents because such layout features are
generally captured with less risk and more precision by using native TEI elements such as <lb> or <space>, or
by using the renditional attributes described in section |1.3.1.1.3. Rendition Indicators.

1.3.1.1.7 Other Globally Available Attributes The following table lists for convenience other potentially
available global attributes. The table specifies the name of the attribute class providing the attributes concerned,
the module which must be included in a schema if the attributes are to be made available, and the section of these
Guidelines where the class is discussed.

class name module see further

name
att.global linking linking 16. Linking, Segmentation, and Alignment
att.global.analytic analysis 17. Simple Analytic Mechanisms
att.global.facs transcr 11.1. Digital Facsimiles
att.global.change transcr 11.6. Identifying Changes and Revisions

1.3.2 Model Classes

As noted above, the members of a given TEI model class share the property that they can all appear in the same
location within a document. Wherever possible, the content model of a TEI element is expressed not directly in
terms of specific elements, but indirectly in terms of particular model classes. This makes content models simpler
and more consistent; it also makes them much easier to understand and to modify.

Like attribute classes, model classes may have subclasses or superclasses. Just as elements inherit from a class the
ability to appear in certain locations of a document (wherever the class can appear), so all members of a subclass
inherit the ability to appear wherever any superclass can appear. To some extent, the class system thus provides a
way of reducing the whole TEI galaxy of elements into a tidy hierarchy. This is however not entirely the case.

In fact, the nature of a given class of elements can be considered along two dimensions: as noted, it defines a set of
places where the class members are permitted within the document hierarchys; it also implies a semantic grouping of
some kind. For example, the very large class of elements which can appear within a paragraph comprises a number
of other classes, all of which have the same structural property, but which differ in their field of application. Some
are related to highlighting, while others relate to names or places, and so on. In some cases, the ‘set of places where
class members are permitted’ is very constrained: it may just be within one specific element, or one class of element,
for example. In other cases, elements may be permitted to appear in very many places, or in more than one such set
of places.

These factors are reflected in the way that model classes are named. If a model class has a name containing
part, such as model.divPart or model.biblPart then it is primarily defined in terms of its structural
location. For example, those elements (or classes of element) which appear as content of a <div> constitute
the model.divPart class; those which appear as content of a <bibl> constitute the model.biblPart class.
If, however, a model class has a name containing like, such as model.biblLike or model.nameLike, the
implication is that its members all have some additional semantic property in common, for example containing a
bibliographic description, or containing some form of name, respectively. These semantically-motivated classes often
provide a useful way of dividing up large structurally-motivated classes: for example, the very general structural class
model.pPart.data (‘data elements that form part of a paragraph’) has four semantically-motivated member
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classes (model.addressLike, model.datelLike, model.measurelLike, and model.nameLike), the
last of these being itself a superclass with several members.

Although most classes are defined by the tei infrastructure module, a class cannot be populated unless some
other specific module is included in a schema, since element declarations are contained by modules. Classes are not
declared ‘top down’, but instead gain their members as a consequence of individual elements’ declaration of their
membership. The same class may therefore contain different members, depending on which modules are active.
Consequently, the content model of a given element (being expressed in terms of model classes) may differ depending
on which modules are active.

Some classes contain only a single member, even when all modules are loaded. One reason for declaring such a
class is to make it easier for a customization to add new member elements in a specific place, particularly in areas
where the TEI does not make fully elaborated proposals. For example, the TEI class model. rdgLike, initially
empty, is expanded by the textcrit module to include just the TEI <rdg> element. A project wishing to add an
alternative way of structuring text-critical information could do so by defining their own elements and adding it to
this class.

Another reason for declaring single-member classes is where the class members are not needed in all documents,
but appear in the same place as elements which are very frequently required. For example, the specialized element
<g> used to represent a non-Unicode character or glyph is provided as the only member of the model. gLike class
when the gaij i module is added to a schema. References to this class are included in almost every content model,
since if it is used at all the <g> must be available wherever text is available; however these references have no effect
unless the gaiji module is loaded.

Atthe other end of the scale, a few of the classes predefined by the tei module are subsequently populated with very
many members. For example, the class model.pPart.edit groups all the classes of element for simple editorial
correction and transcription which can appear within a <p> or paragraph element. The core module alone adds
more than fifty elements to this class; the namesdates module adds another twenty, as does the tagdocs module.
Since the <p> element is one of the basic building blocks of a TEI document it is not surprising that each module
will need to add elements to it. The class system here provides a very convenient way of controlling the resulting
complexity. Typically, elements are not added directly to these very general classes, but via some intermediate
semantically-motivated class.

Just as there are a few classes which have a single member, so there are some classes which are used only once in
the TEI architecture. These classes, which have no superclass and therefore do not fit into the class hierarchy defined
here, are a convenient way of maintaining elements which are highly structured internally, but which appear from
the outside to be uniform objects like others at the same level.** Members of such classes can only ever appear
within one element, or one class of elements. For example, the class model.addrPart is used only to express the
content model for the element <address>j it references some other classes of elements, which can appear elsewhere,
and also some elements which can only appear inside an address.

1.3.2.1 Informal Element Classifications

Most TEI elements may also be informally classified as belonging to one of the following groupings:

divisions high level, possibly self-nesting, major divisions of texts. These elements populate such classes as
model.divLike or model.div1Like, and typically form the largest component units of a text.

chunks elements such as paragraphs and other paragraph-level elements, which can appear directly within texts
or within divisions of them, but not (usually) within other chunks. These elements populate the class
model.divPart, either directly or by means of other classes such as model.pLike (paragraph-like
elements), model.entryLike, etc.

phrase-level elements elements such as highlighted phrases, book titles, or editorial corrections which can occur
only within chunks, but not between them (and thus cannot appear directly within a division). These elements
populate the class model.phrase 3¢

The TEI also identifies two further groupings derived from these three:

%In former editions of these Guidelines, such elements were known metaphorically as ‘crystals’.

3%Note that in this context, phrase means any string of characters, and can apply to individual words, parts of words, and groups of words
indifferently; it does not refer only to linguistically-motivated phrasal units. This may cause confusion for readers accustomed to applying the
word in a more restrictive sense.
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inter-level elements elements such as lists, notes, quotations, etc. which can appear either between chunks (as
children of a <div>) or within them; these elements populate the class model.inter. Note that this class
is not a superset of the model.phrase and model.divPart classes but rather a distinct grouping of
elements which are both chunk-like and phrase-like. However, the classes model.phrase, model.pLike,
and model. inter are all disjoint.

components elements which can appear directly within texts or text divisions; this is a combination of the inter-
and chunk- level elements defined above. These elements populate the class model. common, which is defined
as a superset of the classes model.divPart, model. inter, and (when the dictionary module is included
in a schema) model.entrylLike.

Broadly speaking, the front, body, and back of a text each comprises a series of components, optionally grouped into
divisions.

Asnoted above, some elements do not belong to any model class, and some model classes are not readily associated
with any of the above informal groupings. However, over two-thirds of the 582 elements defined in the present
edition of these Guidelines are classified in this way, and future editions of these recommendations will extend and
develop this classification scheme.

A complete alphabetical list of all model classes is provided in Appendix A Model Classes.

1.4 Macros

The infrastructure module defined by this chapter also declares a number of macros, or shortcut names for frequently
occurring parts of other declarations. Macros are used in two ways in the TEI scheme: to stand for frequently-
encountered content models, or parts of content models (1.4.1. Standard Content Models); and to stand for attribute
datatypes (1.4.2. Datatype Specifications).

1.4.1 Standard Content Models

As far as possible, the TEI schemas use the following set of frequently-encountered content models to help achieve
consistency among different elements.
macro.paraContent (paragraph content) defines the content of paragraphs and similar elements.
macro.limitedContent (paragraph content) defines the content of prose elements that are not used for
transcription of extant materials.

macro.phraseSeq (phrase sequence) defines a sequence of character data and phrase-level elements.

macro.phraseSeq.limited (limited phrase sequence) defines a sequence of character data and those
phrase-level elements that are not typically used for transcribing extant documents.

macro.specialPara (‘special’ paragraph content) defines the content model of elements such as notes or
list items, which either contain a series of component-level elements or else have the same structure as a
paragraph, containing a series of phrase-level and inter-level elements.

macro.Xxtext (extended text) defines a sequence of character data and gaiji elements.
The present version of the TEI Guidelines includes some 582 different elements. Table 1 shows, in descending
order of frequency, the seven most commonly used content models.

1.4.2 Datatype Specifications

The values which attributes may take in a TEI schema are defined, for the most part, by reference to a TEI datatype
specification. Each such specification is defined in terms of other primitive datatypes, derived mostly from W3C
Schema Datatypes, literal values, or other datatypes. This indirection makes it possible for a TEI application to
set constraints either globally or in individual cases, by redefining the datatype definition or the reference to it
respectively. In some cases, the TEI datatype includes additional usage constraints which cannot be enforced
by existing schema languages, although a TEI-compliant processor should attempt to validate them (see further
discussion in chapter 23.4. Conformance).

The following element is used to define a TEI datatype:

<dataSpec> (datatype specification) documents a datatype.

TEI-defined datatypes may be grouped into those which define normalized values for numeric quantities,
probabilities, or temporal expressions, those which define various kinds of shorthand codes or keys, and those which
define pointers or links.
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Content model Number of Description

elements using

this
macro.phraseSeq 83 defines a sequence of character data and phrase-level elements.
macro.paraContent 53 defines the content of paragraphs and similar elements.
macro.specialPara 33 defines the content model of elements such as notes or list items,

which either contain a series of component-level elements or else
have the same structure as a paragraph, containing a series of
phrase-level and inter-level elements.

macro.phraseSeq.limited 25 defines a sequence of character data and those phrase-level ele-
ments that are not typically used for transcribing extant docu-
ments.

macro.xtext 10 defines a sequence of character data and gaiji elements.

macro.limitedContent 7 defines the content of prose elements that are not used for

transcription of extant materials.

Table 4:

The following datatypes are used for attributes which are intended to hold normalized values of various kinds.
First, expressions of quantity or probability:
teidata.certainty defines the range of attribute values expressing a degree of certainty.
teidata.probability defines the range of attribute values expressing a probability.
teidata.numeric defines the range of attribute values used for numeric values.
teidata.interval defines attribute values used to express an interval value.

teidata.count defines the range of attribute values used for a non-negative integer value used as a count.
Examples of attributes using the teidata. probability datatype include degree on <damage> or <certainty>;
examples of teidata.numeric include quantity on members of the att.measurement class or value on
<numeric>; examples of teidata. count include cols on <cell> and <table>.
Next, the datatypes used for attributes which are intended to hold normalized dates or times, durations, truth
values, and language identifiers:
teidata.duration.w3c defines the range of attribute values available for representation of a duration in
time using W3C datatypes.
teidata.temporal.w3c defines the range of attribute values expressing a temporal expression such as a
date, a time, or a combination of them, that conform to the W3C XML Schema Part 2: Datatypes Second
Edition specification.
teidata.truthValue defines the range of attribute values used to express a truth value.

teidata.xTruthValue (extended truth value) defines the range of attribute values used to express a truth
value which may be unknown.

teidata.language defines the range of attribute values used to identify a particular combination of human
language and writing system.

Note that in each of these cases the values used are those recommended by existing international standards: ISO
8601 as profiled by XML Schema Part 2: Datatypes Second Edition in the case of durations, times, and date; W3C
Schema datatypes in the case of truth values; and BCP 47 in the case of language.

The following datatypes have more specialized uses:

teidata.namespace defines the range of attribute values used to indicate XML namespaces as defined by
the W3C Namespaces in XML Technical Recommendation.

teidata.namespaceOrName defines attribute values which contain either an absolute namespace URI or a
qualified XML name.

teidata.outputMeasurement defines a range of values for use in specifying the size of an object that is
intended for display.

teidata.pattern defines attribute values which are expressed as a regular expression.
teidata.point defines the data type used to express a point in cartesian space.
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teidata.pointer defines the range of attribute values used to provide a single URI, absolute or relative,
pointing to some other resource, either within the current document or elsewhere.

teidata.authority defines attribute values which derive from an authority list, which may be an
enumerated list defined in the document’s schema, a list or taxonomy elsewhere in the document, or an
online taxonomy, gazetteer, or other authority.

teidata.version defines the range of attribute values which may be used to specify a TEI or Unicode
version number.

teidata.versionNumber defines the range of attribute values used for version numbers.
teidata.replacement defines attribute values which contain a replacement template.

teidata.xpath defines attribute values which contain an XPath expression.

By far the largest number of TEI attributes take values which are coded values or names of some kind. These
values may be constrained or defined in a number of different ways, each of which is given a different name, as
follows:

teidata.word defines the range of attribute values expressed as a single word or token.

teidata.text defines the range of attribute values used to express some kind of identifying string as a
single sequence of Unicode characters possibly including whitespace.

teidata.name defines the range of attribute values expressed as an XML Name.

teidata.enumerated defines the range of attribute values expressed as a single XML name taken from a
list of documented possibilities.

teidata.sex defines the range of attribute values used to identify human or animal sex.
teidata.xmlName defines attribute values which contain an XML name.

teidata.prefix defines a range of values that may function as a URI scheme name.

Attributes of type teidata.word, such as age on <person=, are used to supply an identifier expressed as any
kind of single token or word. The TEI places a few constraints on the characters which may be used for this purpose:
only Unicode characters classified as letters, digits, punctuation characters, or symbols can appear in an attribute
value of this kind. Note in particular that such values cannot include whitespace characters. Legal values include
cholmondeley, été, 1234, e_content, or xml:id, but not grand wazoo. Attributes of this kind are sometimes used to
associate (by co-reference) elements of different types.

Where identifiers are defined externally, for example as part of a database or file system, the inability to include
whitespace or other special characters in a value may be problematic. In other cases, it may also be simply more
convenient to supply a short sequence of natural language words including spaces as a single value. For these reasons,
we also provide a datatype teidata. text which does permit whitespace and indeed any other Unicode character.
Legal values include cholmondeley, été, 1234, e-content, xml:id, and grand wazoo. This datatype should be used with
care since XML will not normalize whitespace characters within it: for example the values n="a b" (two spaces)
and n="a b" (three spaces) would be considered distinct. This case should be distinguished from that of an
attribute permitting multiple values, each of which may be separated by whitespace which will be normalized (see
further 22.5.3.1. Datatypes).

Attributes of type teidata.name are similar to those of type teidata.word, but with the additional
constraint that they must be legal XML identifiers, as defined by the XML 1.0 specification, or successors. Hence,
they may not begin with digits or punctuation characters. Legal identifiers include cholmondeley, été, e_content, or
xml:id, but not grand wazoo or 1234. Attributes of this kind are typically used to represent XML element or attribute
names.

Attributes of type teidata.xmlName are similar to those of type teidata.name, but with the additional
constraint that they must not contain a colon character (:, U+003A). Thus attributes of this kind are used to represent
XML element or attribute names that do not have a namespace prefix.

Attributes of type teidata.prefix, such as ident of <prefixDef>, are restricted to strings that form legal URI
prefixes.?” Examples of valid values are http, https, tn3270, xmlrpc.beep, and view-source.

Attributes of type teidata.enumerated, such as new on <shift> or evidence supplied by att.editLike,
have the same definition as teidata.word above, with the added constraint that the word supplied is taken from
a specific list of possibilities. In each case, the element or class specification which includes the definition for the

37Technically the specification permits the 26 uppercase letters A-Z; however, since ‘the canonical form is lowercase and documents that specify
schemes must do so with lowercase letters’, the TEI teidata.prefix datatype does not permit uppercase letters.
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attribute will also contain a list of possible values, together with a prose description of their intended significance.
This list may be open (in which case the list is advisory), or closed (in which case it determines the range of legal
values). In this latter case, the datatype will not be teidata.enumerated, but an explicit list of the possible
values.

An attribute may, of course, take more than one value of a given type, for example a list of pointer values, or a list
of words. In the TEI scheme, this information is regarded as a property of the <datatype> element used to document
the attribute in question rather than as a distinct ‘datatype’, and is provided by the minOccurs or maxOccurs attribute.
See further 22.5.3.1. Datatypes.

In a small number of cases, an attribute may take a value of either one datatype or another. These cases are
considered as distinct datatypes:

teidata.probCert defines a range of attribute values which can be expressed either as a numeric
probability or as a coded certainty value.

teidata.unboundedInt defines an attribute value which can be either any non-negative integer or the
string unbounded”.

teidata.nullOrName defines attribute values which contain either the null string or an XML name.

1.5 The TEI Infrastructure Module

The tei module defined by this chapter is a required component of any TEI schema. It provides declarations for
all datatypes, and initial declarations for the attribute classes, model classes, and macros used by other modules
in the TEI scheme. Its components are listed below in alphabetical order:

Module tei: Declarations for classes, datatypes, and macros available to all TEI modules

« Classes defined: att.ascribed att.ascribed.directed att.breaking att.cReferencing att.canonical att.citing
att.damaged att.datable att.datable.w3c¢ att.datcat att.declarable att.declaring att.dimensions att.divLike
att.docStatus att.duration.iso att.duration.w3c att.editLike att.edition att.formula att.fragmentable
att.global att.global.rendition att.global.responsibility att.global.source att.handFeatures att.internetMedia
att.interpLike att.measurement att.media att.naming att.notated att.partials att.personal att.placement
att.pointing att.pointing.group att.ranging att.resourced att.scoping att.segLike att.sortable att.spanning
att.styleDef  att.timed  att.transcriptional att.translatable att.typed att.written model.addrPart
model.addressLike model.annotationLike model.annotationPart.body model.applicationLike
model.attributable model.availabilityPart model.biblLike model.biblPart model.castItemPart
model.catDescPart model.certLike model.choicePart model.common model.correspActionPart
model.correspContextPart model.correspDescPart model.dateLike model.descLike model.describedResource
model.dimLike  model.diviLike model.div2Like model.div3Like model.div4Like  model.div5Like
model.divéLike model.div7Like model.divBottom model.divBottomPart model.divGenLike model.divLike
model.divPart model.divTop model.divTopPart model.divWrapper model.editorialDeclPart model.egLike
model.emphLike  model.encodingDescPart model.entryPart model.entryPart.top  model.eventLike
model.featureVal model.featureVal.complex model.featureVal.single model.frontPart model.frontPart.drama
model.gLike model.global model.global.edit model.global. meta model.glossLike model.graphicLike
model.headLike modelhiLike modelhighlichted model.imprintPart model.inter model.lLike model.lPart
model.labelLike model.limitedPhrase model.linePart model.listLike model.measureLike model.milestoneLike
model.msltemPart  model.msQuoteLike = model.nameLike = model.nameLike.agent = model.noteLike
model.objectLike model.oddDecl] model.oddRef model.offsetLike model.orgPart model.orgStateLike
model.pLike model.pLike.front model.pPart.data model.pPart.edit model.pPart.editorial model.pPart.msdesc
model.pPart.transcriptional model.persStateLike model.personLike model.personPart model.phrase
model.phrase.xml model.placeLike model.placeNamePart model.placeStateLike model.profileDescPart
model.ptrLike  model.publicationStmtPart.agency = model.publicationStmtPart.detail model.quoteLike
model.resource model.respLike model.segLike model.settingPart model.sourceDescPart model.specDescLike
model.stageLike model.standOffPart model.teiHeaderPart model.textDescPart model.titlepagePart

o Macros defined: macro.limitedContent macro.paraContent macro.phraseSeq macro.phraseSeq.limited
macro.specialPara macro.xtext teidata.authority teidata.certainty teidata.count teidata.duration.iso
teidata.duration.w3c¢ teidata.enumerated teidata.interval teidata.language teidata.name teidata.namespace
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teidata.namespaceOrName teidata.nullOrName teidata.numeric teidata.outputMeasurement teidata.pattern
teidata.point teidata.pointer teidata.prefix teidata.probCert teidata.probability teidata.replacement
teidata.sex teidata.temporal.iso teidata.temporal.w3c teidata.text teidata.truthValue teidata.unboundedInt
teidata.version teidata.versionNumber teidata.word teidata.xTruthValue teidata.xmlName teidata.xpath

The order in which declarations are made within the infrastructure module is critical, since several class
declarations refer to others, which must therefore precede them. Other constraints on the order of declarations
derive from the way in which the modularity of the TEI scheme is implemented in different schema languages. The
XML DTD fragment implementing this TEI module makes extensive use of parameter entities and marked sections to
effect a kind of conditional construction; the RELAX NG schema fragment similarly predeclares a number of patterns
with null (‘notAllowed’) values. These issues are further discussed in chapter 23.5. Implementation of an ODD System.
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2 The TEI Header

This chapter addresses the problems of describing an encoded work so that the text itself, its source, its encoding,
and its revisions are all thoroughly documented. Such documentation is equally necessary for scholars using the
texts, for software processing them, and for cataloguers in libraries and archives. Together these descriptions and
declarations provide an electronic analogue to the title page attached to a printed work. They also constitute an
equivalent for the content of the code books or introductory manuals customarily accompanying electronic data
sets.
Every TEI-conformant text must carry such a set of descriptions, prefixed to it and encoded as described in this

chapter. The set is known as the TEI header, tagged <teiHeader>, and has five major parts:

1. a file description, tagged <fileDesc>, containing a full bibliographical description of the computer file itself, from
which a user of the text could derive a proper bibliographic citation, or which a librarian or archivist could use
in creating a catalogue entry recording its presence within a library or archive. The term computer file here is to
be understood as referring to the whole entity or document described by the header, even when this is stored
in several distinct operating system files. The file description also includes information about the source or
sources from which the electronic document was derived. The TEI elements used to encode the file description
are described in section 2.2. The File Description below.

2. an encoding description, tagged <encodingDesc>, which describes the relationship between an electronic text
and its source or sources. It allows for detailed description of whether (or how) the text was normalized during
transcription, how the encoder resolved ambiguities in the source, what levels of encoding or analysis were
applied, and similar matters. The TEI elements used to encode the encoding description are described in section
2.3. The Encoding Description below.

3. a text profile, tagged <profileDesc>, containing classificatory and contextual information about the text, such
as its subject matter, the situation in which it was produced, the individuals described by or participating in
producing it, and so forth. Such a text profile is of particular use in highly structured composite texts such as
corpora or language collections, where it is often highly desirable to enforce a controlled descriptive vocabulary
or to perform retrievals from a body of text in terms of text type or origin. The text profile may however be
of use in any form of automatic text processing. The TEI elements used to encode the profile description are
described in section 2.4. The Profile Description below.

4. a container element, tagged <xenoData>, which allows easy inclusion of metadata from non-TEI schemes (i.e.,
other than elements in the TEI namespace). For example, the MARC record for the encoded document might
be included using MARCXML or MODS. A simple set of metadata for harvesting might be included encoded in
Dublin Core.

5. a revision history, tagged <revisionDesc>, which allows the encoder to provide a history of changes made during
the development of the electronic text. The revision history is important for version control and for resolving
questions about the history of a file. The TEI elements used to encode the revision description are described in
section 2.6. The Revision Description below.

A TEI header can be a very large and complex object, or it may be a very simple one. Some application areas (for
example, the construction of language corpora and the transcription of spoken texts) may require more specialized
and detailed information than others. The present proposals therefore define both a core set of elements (all of which
may be used without formality in any TEI header) and some additional elements which become available within the
header as the result of including additional specialized modules within the schema. When the module for language
corpora (described in chapter 15. Language Corporq) is in use, for example, several additional elements are available,
as further detailed in that chapter.

The next section of the present chapter briefly introduces the overall structure of the header and the kinds of
data it may contain. This is followed by a detailed description of all the constituent elements which may be used
in the core header. Section 2.7. Minimal and Recommended Headers, at the end of the present chapter, discusses the
recommended content of a minimal TEI header and its relation to standard library cataloguing practices.
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2.1 Organization of the TEI Header
2.1.1 The TEI Header and Its Components

The <teiHeader> element should be clearly distinguished from the front matter of the text itself (for which see section
4.5. Front Matter). A composite text, such as a corpus or collection, may contain several headers, as further discussed
below. In the general case, however, a TEI-conformant text will contain a single <teiHeader> element, followed by
a single <text> or <facsimile> element, or both.
The header element has the following description:
<teiHeader> (TEI header) supplies descriptive and declarative metadata associated with a digital resource
or set of resources.
As discussed above, the <teiHeader> element has five principal components:
<fileDesc> (file description) contains a full bibliographic description of an electronic file.

<encodingDesc> (encoding description) documents the relationship between an electronic text and the
source or sources from which it was derived.

<profileDesc> (text-profile description) provides a detailed description of non-bibliographic aspects of a
text, specifically the languages and sublanguages used, the situation in which it was produced, the
participants and their setting.

<xenoData> (non-TEI metadata) provides a container element into which metadata in non-TEI formats may
be placed.

<revisionDesc> (revision description) summarizes the revision history for a file.
Of these, only the <fileDesc> element is required in all TEI headers; the others are optional. That is, only one of
the five components of the TEI header (the <fileDesc>) is mandatory, and it also has some mandatory components,
as further discussed in 2.2. The File Description below. The smallest possible valid TEI header thus looks like this:

<teiHeader>
<fileDesc>
<titleStmt>
<title>
<!-- title of the resource -->
</title>
</titleStmt>
<publicationStmt>
<p>
<!-- Information about distribution of the resource -->
</p>
</publicationStmt>
<sourceDesc>
<p>
<!-- Information about source from which the resource derives -->
</p>
</sourceDesc>
</fileDesc>
</teiHeader>

The content of the elements making up a TEI header may be given in any language, not necessarily that of the
text to which the header applies, and not necessarily English. As elsewhere, the xml:lang attribute should be used at
an appropriate level to specify the language. For example, in the following schematic example, an English text has
been given a French header:

<TEI xmlns="http://www.tei-c.org/ns/1.0">
<teiHeader xml:lang="fr">

<l-- ... -->
</teiHeader>
<text xml:lang="en">
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<l-- ... -->
</text>
</TEI>

In the case of language corpora or collections, it may be desirable to record header information either at the
level of the individual components in the corpus or collection, or at the level of the corpus or collection itself (more
details concerning the tagging of composite texts are given in section 15. Language Corpora, which should be read
in conjunction with the current chapter). A corpus may thus take the form:

<teiCorpus xmlns="http://www.tei-c.org/ns/1.0">
<teiHeader>
<!-- corpus-level metadata here -->
</teiHeader>
<TEI>
<teiHeader>
<!-- metadata specific to this text here -->
</teiHeader>
<text>
<l-- ... -->
</text>
</TEI>
<TEI>
<teiHeader>
<!-- metadata specific to this text here -->
</teiHeader>
<text>
<l-- ... -->
</text>
</TEI>
</teiCorpus>

2.1.2 Types of Content in the TEI Header

The elements occurring within the TEI header may contain several types of content; the following list indicates
how these types of content are described in the following sections:

free prose Most elements contain simple running prose at some level. Many elements may contain either prose
(possibly organized into paragraphs) or more specific elements, which themselves contain prose. In this
chapter’s descriptions of element content, the phrase prose description should be understood to imply a series
of paragraphs, each marked as a <p> element. The word phrase, by contrast, should be understood to imply
character data, interspersed as need be with phrase-level elements, but not organized into paragraphs. For
more information on paragraphs, highlighted phrases, lists, etc., see section 3.1. Paragraphs.

grouping elements Elements whose names end with the suffix Stmt (e.g. <editionStmt>, <titleStmt>) and the
<xenoData> element enclose a group of specialized elements recording some structured information. In the
case of the bibliographic elements, the suffix Stmt is used in names of elements corresponding to the ‘areas’ of
the International Standard Bibliographic Description.?® In the case of the <xenoData> element, the specialized
elements are not TEI elements, but rather come from some other metadata scheme. In most cases grouping
elements may contain prose descriptions as an alternative to the set of specialized elements, thus allowing the
encoder to choose whether or not the information concerned should be presented in a structured form or in
prose.

38For more information on this highly influential family of standards, first proposed in 1969 by the International Federation of Library
Associations, see http://www.ifla.orq/VII/s13/pubs/isbd.htm. On the relation between the TEI proposals and other standards
for bibliographic description, see further section 2.8. Note for Library Cataloguers.
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declarations Elements whose names end with the suffix Decl (e.g. <tagsDecl>, <refsDecl>) enclose information
about specific encoding practices applied in the electronic text; often these practices are described in coded
form. Typically, such information takes the form of a series of declarations, identifying a code with some
more complex structure or description. A declaration which applies to more than one text or division of a text
need not be repeated in the header of each such text or subdivision. Instead, the decls attribute of each text
(or subdivision of the text) to which the declaration applies may be used to supply a cross-reference to it, as

further described in section 15.3. Associating Contextual Information with a Text.

descriptions Elements whose names end with the suffix Desc (e.g. <settingDesc>, <projectDesc>) contain a prose
description, possibly, but not necessarily, organized under some specific headings by suggested sub-elements.

2.1.3 Model Classes in the TEI Header

The TEI header provides a very rich collection of metadata categories, but makes no claim to be exhaustive. It
is certainly the case that individual projects may wish to record specialized metadata which either does not fit
within one of the predefined categories identified by the TEI header or requires a more specialized element structure
than is proposed here. To overcome this problem, the encoder may elect to define additional elements using the
customization methods discussed in 23.3. Customization. The TEI class system makes such customizations simpler

to effect and easier to use in interchange.
These classes are specific to parts of the header:
model.applicationLike groups elements used to record application-specific information about a

document in its header.

application

provides information about an application which has acted upon
the document.

model.availabilityPart groups elements such as licences and paragraphs of text which may appear as
part of an availability statement

licence

contains information about a licence or other legal agreement applicable
to the text.

model. catDescPart groups component elements of the TEI header Category Description.

textDesc

(text description) provides a description of a text in terms of its situa-

tional parameters.

model.editorialDeclPart groups elements which may be used inside <editorialDecl> and appear

multiple times.

correction
hyphenation
interpretation
normalization
punctuation
quotation
segmentation

stdVals

(correction principles) states how and under what circumstances correc-
tions have been made in the text.

summarizes the way in which hyphenation in a source text has been
treated in an encoded version of it.

describes the scope of any analytic or interpretive information added to
the text in addition to the transcription.

indicates the extent of normalization or regularization of the original
source carried out in converting it to electronic form.

specifies editorial practice adopted with respect to punctuation marks in
the original.

specifies editorial practice adopted with respect to quotation marks in
the original.

describes the principles according to which the text has been segmented,
for example into sentences, tone-units, graphemic strata, etc.

(standard values) specifies the format used when standardized date or
number values are supplied.
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model.encodingDescPart groups elements which may be used inside <encodingDesc> and appear
multiple times.

applnfo (application information) records information about an application which has
edited the TEI file.

charDecl (character declarations) provides information about nonstandard characters
and glyphs.

classDecl (classification declarations) contains one or more taxonomies defining any
classificatory codes used elsewhere in the text.

editorialDecl (editorial practice declaration) provides details of editorial principles and
practices applied during the encoding of a text.

fsdDecl (feature system declaration) provides a feature system declaration comprising
one or more feature structure declarations or feature structure declaration
links.

geoDec] (geographic coordinates declaration) documents the notation and the datum

used for geographic coordinates expressed as content of the <geo> element
elsewhere within the document.

listPrefixDef (list of prefix definitions) contains a list of definitions of prefixing schemes
used in teidata.pointer values, showing how abbreviated URIs using
each scheme may be expanded into full URIs.

metDec] (metrical notation declaration) documents the notation employed to represent
a metrical pattern when this is specified as the value of a met, real, or rhyme
attribute on any structural element of a metrical text (e.g. <lg>, <I>, or <seg>).

projectDesc (project description) describes in detail the aim or purpose for which an
electronic file was encoded, together with any other relevant information
concerning the process by which it was assembled or collected.

refsDecl] (references declaration) specifies how canonical references are constructed for
this text.

samplingDecl] (sampling declaration) contains a prose description of the rationale and meth-
ods used in sampling texts in the creation of a corpus or collection.

schemaRef (schema reference) describes or points to a related customization or schema
file

schemaSpec (schema specification) generates a TEI-conformant schema and documenta-
tion for it.

styleDefDecl (style definition language declaration) specifies the name of the formal lan-

guage in which style or renditional information is supplied elsewhere in the
document. The specific version of the scheme may also be supplied.

tagsDec] (tagging declaration) provides detailed information about the tagging applied
to a document.

transcriptionDesc describes the set of transcription conventions used, particularly for spoken
material.

unitDecl (unit declarations) provides information about units of measurement that are
not members of the International System of Units.

variantEncoding declares the method used to encode text-critical variants.

model.profileDescPart groups elements which may be used inside <profileDesc> and appear multiple

times.
abstract contains a summary or formal abstract prefixed to an existing source docu-
ment by the encoder.
calendarDesc (calendar description) contains a description of the calendar system used in
any dating expression found in the text.
correspDesc (correspondence description) contains a description of the actions related to

one act of correspondence.
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creation
handNotes

langUsage
listTranspose

particDesc

settingDesc

textClass

textDesc

contains information about the creation of a text.

contains one or more <handNote> elements documenting the different
hands identified within the source texts.

(language usage) describes the languages, sublanguages, registers, dialects,
etc. represented within a text.

supplies a list of transpositions, each of which is indicated at some point in
a document typically by means of metamarks.

(participation description) describes the identifiable speakers, voices, or
other participants in any kind of text or other persons named or otherwise
referred to in a text, edition, or metadata.

(setting description) describes the setting or settings within which a lan-
guage interaction takes place, or other places otherwise referred to in a text,
edition, or metadata.

(text classification) groups information which describes the nature or topic
of a text in terms of a standard classification scheme, thesaurus, etc.

(text description) provides a description of a text in terms of its situational
parameters.

model. teiHeaderPart groups high level elements which may appear more than once in a TEI header.

encodingDesc

profileDesc

xenoData

(encoding description) documents the relationship between an electronic text
and the source or sources from which it was derived.

(text-profile description) provides a detailed description of non-bibliographic
aspects of a text, specifically the languages and sublanguages used, the situation
in which it was produced, the participants and their setting.

(non-TEI metadata) provides a container element into which metadata in non-
TEI formats may be placed.

model.sourceDescPart groups elements which may be used inside <sourceDesc> and appear multiple

times.

recordingStmt

scriptStmt

(recording statement) describes a set of recordings used as the basis
for transcription of a spoken text.

(script statement) contains a citation giving details of the script used
for a spoken text.

model. textDescPart groups elements used to categorize a text for example in terms of its situational

parameters.

channel

constitution
derivation
domain
factuality

interaction

(primary channel) describes the medium or channel by which a text is delivered
or experienced. For a written text, this might be print, manuscript, email, etc.;
for a spoken one, radio, telephone, face-to-face, etc.

describes the internal composition of a text or text sample, for example as
fragmentary, complete, etc.

describes the nature and extent of originality of this text.

(domain of use) describes the most important social context in which the
text was realized or for which it is intended, for example private vs. public,
education, religion, etc.

describes the extent to which the text may be regarded as imaginative or non-
imaginative, that is, as describing a fictional or a non-fictional world.
describes the extent, cardinality and nature of any interaction among those
producing and experiencing the text, for example in the form of response or
interjection, commentary, etc.
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preparedness describes the extent to which a text may be regarded as prepared or sponta-
neous.

2.2 The File Description

This section describes the <fileDesc> element, which is the first component of the <teiHeader> element.

The bibliographic description of a machine-readable or digital text resembles in structure that of a book, an
article, or any other kind of textual object. The file description element of the TEI header has therefore been
closely modelled on existing standards in library cataloguing; it should thus provide enough information to allow
users to give standard bibliographic references to the electronic text, and to allow cataloguers to catalogue it.
Bibliographic citations occurring elsewhere in the header, and also in the text itself, are derived from the same
model (on bibliographic citations in general, see further section 3.11. Bibliographic Citations and References). See
further section 2.8. Note for Library Cataloguers.

The bibliographic description of an electronic text should be supplied by the mandatory <fileDesc> element:

<fileDesc> (file description) contains a full bibliographic description of an electronic file.

The <fileDesc> element contains three mandatory elements and four optional elements, each of which is
described in more detail in sections 2.2.1. The Title Statement to 2.2.6. The Notes Statement below. These elements
are listed below in the order in which they must be given within the <fileDesc> element.

<titleStmt> (title statement) groups information about the title of a work and those responsible for its
content.

<editionStmt> (edition statement) groups information relating to one edition of a text.

<extent> describes the approximate size of a text stored on some carrier medium or of some other object,
digital or non-digital, specified in any convenient units.

<publicationStmt> (publication statement) groups information concerning the publication or distribution
of an electronic or other text.

<seriesStmt> (series statement) groups information about the series, if any, to which a publication belongs.

<notesStmt> (notes statement) collects together any notes providing information about a text additional to
that recorded in other parts of the bibliographic description.

<sourceDesc> (source description) describes the source(s) from which an electronic text was derived or
generated, typically a bibliographic description in the case of a digitized text, or a phrase such as "born
digital” for a text which has no previous existence.
A complete file description containing all possible sub-elements might look like this:

<teiHeader>
<fileDesc>
<titleStmt>
<title>
<!-- title of the resource -->
</title>
</titleStmt>
<editionStmt>
<p>
<!-- information about the edition of the
resource -->
</p>
</editionStmt>
<extent>
<!-- description of the size of the resource -->
</extent>
<publicationStmt>
<p>
<!-- information about the distribution
of the resource -->
</p>
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</publicationStmt>
<seriesStmt>
<p>
<!-- information about any series to which
the resource belongs -->
</p>
</seriesStmt>
<notesStmt>
<note>
<!-- notes on other aspects of the resource -->
</note>
</notesStmt>
<sourceDesc>
<p>
<!-- information about the source from which
the resource was derived -->
</p>
</sourceDesc>
</fileDesc>
</teiHeader>

Of these elements, only the <titleStmt>, <publicationStmt>, and <sourceDesc> are required; the others may be
omitted unless considered useful.

2.2.1 The Title Statement

The <titleStmt> element is the first component of the <fileDesc> element, and is mandatory:
<titleStmt> (title statement) groups information about the title of a work and those responsible for its
content.
It contains the title given to the electronic work, together with one or more optional statements of responsibility
which identify the encoder, editor, author, compiler, or other parties responsible for it:
<title> contains a title for any kind of work.

<author> in a bibliographic reference, contains the name(s) of an author, personal or corporate, of a work;
for example in the same form as that provided by a recognized bibliographic name authority.

<editor> contains a secondary statement of responsibility for a bibliographic item, for example the name of
an individual, institution or organization, (or of several such) acting as editor, compiler, translator, etc.

<sponsor> specifies the name of a sponsoring organization or institution.

<funder> (funding body) specifies the name of an individual, institution, or organization responsible for the
funding of a project or text.

<principal> (principal researcher) supplies the name of the principal researcher responsible for the
creation of an electronic text.

<respStmt> (statement of responsibility) supplies a statement of responsibility for the intellectual content of
a text, edition, recording, or series, where the specialized elements for authors, editors, etc. do not suffice
or do not apply. May also be used to encode information about individuals or organizations which have
played a role in the production or distribution of a bibliographic work.

<resp> (responsibility) contains a phrase describing the nature of a person’s intellectual responsibility, or an
organization’s role in the production or distribution of a work.

<name> (name, proper noun) contains a proper noun or noun phrase.

The <title> element contains the chief name of the electronic work, including any alternative title or subtitles it
may have. It may be repeated, if the work has more than one title (perhaps in different languages) and takes whatever
form is considered appropriate by its creator. Where the electronic work is derived from an existing source text, it
is strongly recommended that the title for the former should be derived from the latter, but clearly distinguishable
from it, for example by the addition of a phrase such as “: an electronic transcription’ or ‘a digital edition’. This
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will distinguish the electronic work from the source text in citations and in catalogues which contain descriptions
of both types of material.

The electronic work will also have an external name (its ‘filename’ or ‘data set name’) or reference number on
the computer system where it resides at any time. This name is likely to change frequently, as new copies of the file
are made on the computer system. Its form is entirely dependent on the particular computer system in use and thus
cannot always easily be transferred from one system to another. Moreover, a given work may be composed of many
files. For these reasons, these Guidelines strongly recommend that such names should not be used as the <title> for
any electronic work.

Helpful guidance on the formulation of useful descriptive titles in difficult cases may be found in chapter 25 of
Anglo-American Cataloguing Rules (2002—-2005)) or another national cataloguing code.

The elements <author>, <editor>, <sponsor>, <funder>, and <principal>, are specializations of the more general
<respStmt> element. These elements are used to provide the statements of responsibility which identify the person(s)
responsible for the intellectual or artistic content of an item and any corporate bodies from which it emanates.

Any number of such statements may occur within the title statement. At a minimum, identify the author of
the text and (where appropriate) the creator of the file. If the bibliographic description is for a corpus, identify the
creator of the corpus. Optionally include also names of others involved in the transcription or elaboration of the
text, sponsors, and funding agencies. The name of the person responsible for physical data input need not normally
be recorded, unless that person is also intellectually responsible for some aspect of the creation of the file.

Where the person whose responsibility is to be documented is not an author, sponsor, funding body, or principal
researcher, the <respStmt> element should be used. This has two subcomponents: a <name> element identifying a
responsible individual or organization, and a <resp> element indicating the nature of the responsibility. No specific
recommendations are made at this time as to appropriate content for the <resp>: it should make clear the nature of
the responsibility concerned, as in the examples below.

Names given may be personal names or corporate names. Give all names in the form in which the persons or
bodies wish to be publicly cited. This would usually be the fullest form of the name, including first names.*

Examples:

<titleStmt>
<title>Capgrave's Life of St. John Norbert: a
machine-readable transcription</title>
<respStmt>
<resp>compiled by</resp>
<name>P.J. Lucas</name>
</respStmt>
</titleStmt>

<titleStmt>
<title>Two stories by Edgar Allen Poe: electronic version</title>
<author>Poe, Edgar Allen (1809-1849)</author>
<respStmt>
<resp>compiled by</resp>
<name>James D. Benson</name>
</respStmt>
</titleStmt>

<titleStmt>
<title>Yogadarsanam (arthat
yogasutraputhah):

% Agencies compiling catalogues of machine-readable files are recommended to use available authority lists, such as the Library of Congress
Name Authority List, for all common personal names.
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a digital edition.</title>
<title>The Yogasitras of Patafjali:
a digital edition.</title>
<funder>Wellcome Institute for the History of Medicine</funder>
<principal>Dominik Wujastyk</principal>
<respStmt>
<name>Wieslaw Mical</name>
<resp>data entry and proof correction</resp>
</respStmt>
<respStmt>
<name>Jan Hajic</name>
<resp>conversion to TEI-conformant markup</resp>
</respStmt>
</titleStmt>

2.2.2 The Edition Statement

The <editionStmt> element is the second component of the <fileDesc> element. It is optional but recommended.
<editionStmt> (edition statement) groups information relating to one edition of a text.
It contains either phrases or more specialized elements identifying the edition and those responsible for it:
<edition> describes the particularities of one edition of a text.
<respStmt> (statement of responsibility) supplies a statement of responsibility for the intellectual content of
a text, edition, recording, or series, where the specialized elements for authors, editors, etc. do not suffice
or do not apply. May also be used to encode information about individuals or organizations which have
played a role in the production or distribution of a bibliographic work.
<name> (name, proper noun) contains a proper noun or noun phrase.
<resp> (responsibility) contains a phrase describing the nature of a person’s intellectual responsibility, or an
organization’s role in the production or distribution of a work.

For printed texts, the word edition applies to the set of all the identical copies of an item produced from one
master copy and issued by a particular publishing agency or a group of such agencies. A change in the identity of
the distributing body or bodies does not normally constitute a change of edition, while a change in the master copy

does.

For electronic texts, the notion of a ‘master copy’ is not entirely appropriate, since they are far more easily copied
and modified than printed ones; nonetheless the term edition may be used for a particular state of a machine-readable
text at which substantive changes are made and fixed. Synonymous terms used in these Guidelines are version, level,
and release. The words revision and update, by contrast, are used for minor changes to a file which do not amount to

a new edition.

No simple rule can specify how ‘substantive’ changes have to be before they are regarded as producing a new
edition, rather than a simple update. The general principle proposed here is that the production of a new edition
entails a significant change in the intellectual content of the file, rather than its encoding or appearance. The
addition of analytic coding to a text would thus constitute a new edition, while automatic conversion from one
coded representation to another would not. Changes relating to the character code or physical storage details,
corrections of misspellings, simple changes in the arrangement of the contents and changes in the output format do
not normally constitute a new edition, whereas the addition of new information (e.g. a linguistic analysis expressed

in part-of-speech tagging, sound or graphics, referential links to external data sets) almost always does.

Clearly, there will always be borderline cases and the matter is somewhat arbitrary. The simplest rule is: if you
think that your file is a new edition, then call it such. An edition statement is optional for the first release of a

computer file; it is mandatory for each later release, though this requirement cannot be enforced by the parser.

Note that all changes in a file considered significant, whether or not they are regarded as constituting a new
edition or simply a new revision, should be independently noted in the revision description section of the file header

(see section 2.6. The Revision Description).

The <edition> element should contain phrases describing the edition or version, including the word edition,
version, or equivalent, together with a number or date, or terms indicating difference from other editions such as
new edition, revised edition etc. Any dates that occur within the edition statement should be marked with the <date>
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element. The n attribute of the <edition> element may be used as elsewhere to supply any formal identification (such
as a version number) for the edition.

One or more <respStmt> elements may also be used to supply statements of responsibility for the edition in
question. These may refer to individuals or corporate bodies and can indicate functions such as that of a reviser, or
can name the person or body responsible for the provision of supplementary matter, of appendices, etc., in a new
edition. For further detail on the <respStmt> element, see section 3.11. Bibliographic Citations and References.

Some examples follow:

<editionStmt>
<edition n="P2">Second draft, substantially
extended, revised, and corrected.</edition>
</editionStmt>

<editionStmt>
<edition>Student's edition, <date>June 1987</date>
</edition>
<respStmt>
<resp>New annotations by</resp>
<name>George Brown</name>
</respStmt>
</editionStmt>

2.2.3 Type and Extent of File

The <extent> element is the third component of the <fileDesc> element. It is optional.
<extent> describes the approximate size of a text stored on some carrier medium or of some other object,
digital or non-digital, specified in any convenient units.

For printed books, information about the carrier, such as the kind of medium used and its size, are of great
importance in cataloguing procedures. The print-oriented rules for bibliographic description of an item’s medium
and extent need some re-interpretation when applied to electronic media. An electronic file exists as a distinct
entity quite independently of its carrier and remains the same intellectual object whether it is stored on a magnetic
tape, a CD-ROM, a set of floppy disks, or as a file on a mainframe computer. Since, moreover, these Guidelines
are specifically aimed at facilitating transparent document storage and interchange, any purely machine-dependent
information should be irrelevant as far as the file header is concerned.

This is particularly true of information about file-type although library-oriented rules for cataloguing often
distinguish two types of computer file: ‘data’ and ‘programs’. This distinction is quite difficult to draw in some
cases, for example, hypermedia or texts with built in search and retrieval software.

Although it is equally system-dependent, some measure of the size of the computer file may be of use for
cataloguing and other practical purposes. Because the measurement and expression of file size is fraught with
difficulties, only very general recommendations are possible; the element <extent> is provided for this purpose.

It contains a phrase indicating the size or approximate size of the computer file in one of the following ways:

« in bytes of a specified length (e.g. ‘4000 16-bit bytes’)
« as falling within a range of categories, for example:
- less than 1 Mb
- between 1 Mb and 5 Mb
- between 6 Mb and 10 Mb
- over 10 Mb
« in terms of any convenient logical units (for example, words or sentences, citations, paragraphs)

« in terms of any convenient physical units (for example, blocks, disks, tapes)

The use of standard abbreviations for units of quantity is recommended where applicable, here as elsewhere (see
http://physics.nist.gov/cuu/Units/binary.html).
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Examples:

<extent>between 1 and

2 Mb</extent>

<extent>4.2 MiB</extent>

<extent>4532 bytes</extent>

<extent>3200 sentences</extent>

<extent>Five 90 mm High Density Diskettes</extent>

The <measure> element and its attributes may be used to supply machine-tractable or normalised versions of the
size or sizes given, as in the following example:

<extent>
<measure unit="MiB" quantity="4.2">About four megabytes</measure>
<measure unit="pages" quantity="245">245 pages of source
material</measure>
</extent>

Note that when more than one <measure> is supplied in a single <extent>, the implication is that all the
measurements apply to the whole resource.

2.2.4 Publication, Distribution, Licensing, etc.

The <publicationStmt> element is the fourth component of the <fileDesc> element and is mandatory. Its function
is to name the agency by which a resource is made available (for example, a publisher or distributor) and to supply
any additional information about the way in which it is made available such as licensing conditions, identifying
numbers, etc.

<publicationStmt> (publication statement) groups information concerning the publication or distribution

of an electronic or other text.

It may contain either a simple prose description organized as one or more paragraphs, or the more specialised
elements described below.

A structured publication statement must begin with one of the following elements:

<publisher> provides the name of the organization responsible for the publication or distribution of a
bibliographic item.
<distributor> supplies the name of a person or other agency responsible for the distribution of a text.
<authority> (release authority) supplies the name of a person or other agency responsible for making a
work available, other than a publisher or distributor.
These elements form the model.publicationStmtPart.agency class; if the agency making the resource
available is unknown, but other structured information about it is available, an explicit statement such as ‘publisher
unknown’ should be used.

The publisher is the person or institution by whose authority a given edition of the file is made public. The
distributor is the person or institution from whom copies of the text may be obtained. Where a text is not considered
formally published, but is nevertheless made available for circulation by some individual or organization, this person
or institution is termed the release authority.

Whichever of these elements is chosen, it may be followed by one or more of the following elements, which
together form the model.publicationStmtPart.detail class

<pubPlace> (publication place) contains the name of the place where a bibliographic item was published.

<address> contains a postal address, for example of a publisher, an organization, or an individual.

<idno> (identifier) supplies any form of identifier used to identify some object, such as a bibliographic item, a
person, a title, an organization, etc. in a standardized way.
@type categorizes the identifier, for example as an ISBN, Social Security number, etc.

<availability> supplies information about the availability of a text, for example any restrictions on its
use or distribution, its copyright status, any licence applying to it, etc.
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@status supplies a code identifying the current availability of the text.

<date> contains a date in any format.

<licence> contains information about a licence or other legal agreement applicable to the text.
Here is a simple example:

<publicationStmt>
<publisher>0xford University Press</publisher>
<pubPlace>0xford</pubPlace>
<date>1989</date>
<idno type="ISBN">0-19-254705-4</idno>
<availability>

<p>Copyright 1989, Oxford University Press</p>

</availability>

</publicationStmt>

The model.publicationStmtPart.detail elements all supply additional information relating to the
the publisher, distributor, or release authority immediately preceding them. In the following example, Benson is
identified as responsible for distribution of some resource at the date and place cited:

<publicationStmt>
<authority>James D. Benson</authority>
<pubPlace>London</pubPlace>
<date>1994</date>

</publicationStmt>

A resource may have (for example) both a publisher and a distributor, or more than one publisher
each using different identifiers for the same resource, and so on.  For this reason, the sequence
of at least one model.publicationStmtPart.agency element followed by =zero or more
model.publicationStmtPart.detail elements may be repeated as often as necessary.

The following example shows a resource published by one agency (Sigma Press) at one address and date, which
is also distributed by another (Oxford Text Archive), with a specified identifier and a different date:

<publicationStmt>
<publisher>Sigma Press</publisher>
<address>
<addrLine>21 High Street,</addrLine>
<addrLine>Wilmslow,</addrLine>
<addrLine>Cheshire M24 3DF</addrLine>
</address>
<date>1991</date>
<distributor>0xford Text Archive</distributor>
<idno type="0TA">1256</idno>
<availability>
<p>Available with prior consent of depositor for
purposes of academic research and teaching only.</p>
</availability>
<date>1994</date>
</publicationStmt>

The <date> element used within <publicationStmt> always refers to the date of publication, first distribution, or
initial release. If the text was created at some other date, this may be recorded using the <creation> element within
the <profileDesc> element. Other useful dates (such as dates of collection of data) may be given using a note in the
<notesStmt> element.
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The <availability> element may be used, as above, to provide a simple prose statement of any restrictions
concerning the distribution of the resource. Alternatively, a more formal statement of the licensing conditions
applicable may be provided using the <licence> element:

<publicationStmt>
<publisher>University of Victoria Humanities Computing and Media Centre</publisher>
<pubPlace>Victoria, BC</pubPlace>
<date>2011</date>
<availability status="restricted">
<licence target="http://creativecommons.org/licenses/by-sa/3.0/"> Distributed
under a Creative Commons Attribution-ShareAlike 3.0 Unported License
</licence>
</availability>
</publicationStmt>

Note here the use of the target attribute to point to a location from which the licence document itself may be obtained.
Alternatively, the licence document may simply be contained within the <licence> element.

2.2.5 The Series Statement

The <seriesStmt> element is the fifth component of the <fileDesc> element and is optional.
<seriesStmt> (series statement) groups information about the series, if any, to which a publication belongs.
In bibliographic parlance, a series may be defined in one of the following ways:
« A group of separate items related to one another by the fact that each item bears, in addition to its own title
proper, a collective title applying to the group as a whole. The individual items may or may not be numbered.

« Each of two or more volumes of essays, lectures, articles, or other items, similar in character and issued in
sequence.

« A separately numbered sequence of volumes within a series or serial.

A <seriesStmt> element may contain a prose description or one or more of the following more specific elements:
<title> contains a title for any kind of work.

<idno> (identifier) supplies any form of identifier used to identify some object, such as a bibliographic item, a
person, a title, an organization, etc. in a standardized way.

<respStmt> (statement of responsibility) supplies a statement of responsibility for the intellectual content of
a text, edition, recording, or series, where the specialized elements for authors, editors, etc. do not suffice
or do not apply. May also be used to encode information about individuals or organizations which have
played a role in the production or distribution of a bibliographic work.

<resp> (responsibility) contains a phrase describing the nature of a person’s intellectual responsibility, or an
organization’s role in the production or distribution of a work.

<name> (name, proper noun) contains a proper noun or noun phrase.

The <idno> may be used to supply any identifying number associated with the item, including both standard
numbers such as an ISSN and particular issue numbers. (Arabic numerals separated by punctuation are recommended
for this purpose: 6.19.33, for example, rather than VI/xix:33). Its type attribute is used to categorize the number
further, taking the value ISSN for an ISSN for example. Multiple <seriesStmt> elements may be supplied if the TEI
document is associated with more than one series.

Examples:

<seriesStmt>
<title 1level="s">Machine-Readable Texts for the Study of
Indian Literature</title>
<respStmt>
<resp>ed. by</resp>
<name>Jan Gonda</name>
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</respStmt>

<biblScope unit="volume">1.2</biblScope>

<idno type="ISSN">0 345 6789</idno>
</seriesStmt>

2.2.6 The Notes Statement

The <notesStmt> element is the sixth component of the <fileDesc> element and is optional. If used, it contains one
or more <note> elements, each containing a single piece of descriptive information of the kind treated as ‘general
notes’ in traditional bibliographic descriptions.
<notesStmt> (notes statement) collects together any notes providing information about a text additional to
that recorded in other parts of the bibliographic description.
<note> contains a note or annotation.
Some information found in the notes area in conventional bibliography has been assigned specific elements in
these Guidelines; in particular the following items should be tagged as indicated, rather than as general notes:
« the nature, scope, artistic form, or purpose of the file; also the genre or other intellectual category to which it
may belong: e.g. “Text types: newspaper editorials and reportage, science fiction, westerns, and detective stories’.
These should be formally described within the <profileDesc> element (section 2.4. The Profile Description).

« an abstract or summary of the content of a document which has been supplied by the encoder because no such
abstract forms part of the content of the source. This should be supplied in the <abstract> element within the
<profileDesc> element (section 2.4. The Profile Description).

« summary description providing a factual, non-evaluative account of the subject content of the file: e.g. “Tran-
scribes interviews on general topics with native speakers of English in 17 cities during the spring and summer
of 1963. These should also be formally described within the <profileDesc> element (section 2.4. The Profile
Description).

« bibliographic details relating to the source or sources of an electronic text: e.g. “Transcribed from the Norton
facsimile of the 1623 Folio’. These should be formally described in the <sourceDesc> element (section 2.2.7. The
Source Description).

« further information relating to publication, distribution, or release of the text, including sources from which the
text may be obtained, any restrictions on its use or formal terms on its availability. These should be placed in the
appropriate division of the <publicationStmt> element (section 2.2.4. Publication, Distribution, Licensing, etc.).

« publicly documented numbers associated with the file: e.g. ‘ICPSR study number 1803 or ‘Oxford Text
Archive text number 1243°. These should be placed in an <idno> element within the appropriate division of the
<publicationStmt> element. International Standard Serial Numbers (ISSN), International Standard Book Numbers
(ISBN), and other internationally agreed upon standard numbers that uniquely identify an item, should be treated
in the same way, rather than as specialized bibliographic notes.

Nevertheless, the <notesStmt> element may be used to record potentially significant details about the file and
its features, e.g.:

« dates, when they are relevant to the content or condition of the computer file: e.g. ‘manual dated 1983’, ‘Interview
wave I: Apr. 1989; wave II: Jan. 1990

« names of persons or bodies connected with the technical production, administration, or consulting functions of
the effort which produced the file, if these are not named in statements of responsibility in the title or edition
statements of the file description: e.g. ‘Historical commentary provided by Mark Cohen’

« availability of the file in an additional medium or information not already recorded about the availability of
documentation: e.g. ‘User manual is loose-leaf in eleven paginated sections’

« language of work and abstract, if not encoded in the <langUsage> element, e.g. “Text in English with summaries
in French and German’

« The unique name assigned to a serial by the International Serials Data System (ISDS), if not encoded in an <idno>
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« lists of related publications, either describing the source itself, or concerned with the creation or use of the
electronic work, e.g. “Texts used in Burrows (1987)’

Each such item of information may be tagged using the general-purpose <note> element, which is described in
section 3.8. Notes, Annotation, and Indexing. Groups of notes are contained within the <notesStmt> element, as in

the following example:

<notesStmt>
<note>Historical commentary provided by Mark Cohen.</note>
<note>0CR scanning done at University of Toronto.</note>
</notesStmt>

There are advantages, however, to encoding such information with more precise elements elsewhere in the TEI
header, when such elements are available. For example, the notes above might be encoded as follows:

<titleStmt>
<title>..</title>
<respStmt>
<persName>Mark Cohen</persName>
<resp>historical commentary</resp>
</respStmt>
<respStmt>
<orgName>University of Toronto</orgName>
<resp>0CR scanning</resp>
</respStmt>
</titleStmt>

2.2.7 The Source Description
The <sourceDesc> element is the seventh and final component of the <fileDesc> element. It is a mandatory element
and is used to record details of the source or sources from which a computer file is derived. This might be a printed
text or manuscript, another computer file, an audio or video recording of some kind, or a combination of these.
An electronic file may also have no source, if what is being catalogued is an original text created in electronic
form.
<sourceDesc> (source description) describes the source(s) from which an electronic text was derived or
generated, typically a bibliographic description in the case of a digitized text, or a phrase such as "born
digital” for a text which has no previous existence.
The <sourceDesc> element may contain little more than a simple prose description, or a brief note stating that

the document has no source:

<sourceDesc>
<p>Born digital.</p>
</sourceDesc>

Alternatively, it may contain elements drawn from the following three classes:
model.biblLike groups elements containing a bibliographic description.

bib] (bibliographic citation) contains a loosely-structured bibliographic citation of
which the sub-components may or may not be explicitly tagged.

biblFull (fully-structured bibliographic citation) contains a fully-structured bibliographic
citation, in which all components of the TEI file description are present.

biblStruct (structured bibliographic citation) contains a structured bibliographic citation,
in which only bibliographic sub-elements appear and in a specified order.

listBib] (citation list) contains a list of bibliographic citations of any kind.

msDesc (manuscript description) contains a description of a single identifiable

manuscript or other text-3@aring object such as early printed books.
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model.sourceDescPart groups elements which may be used inside <sourceDesc> and appear multiple

times.
recordingStmt (recording statement) describes a set of recordings used as the basis
for transcription of a spoken text.
scriptStmt (script statement) contains a citation giving details of the script used

for a spoken text.

model.listLike groups list-like elements.

list contains any sequence of items organized as a list.

listApp (list of apparatus entries) contains a list of apparatus entries.

listEvent (list of events) contains a list of descriptions, each of which provides informa-
tion about an identifiable event.

listNym (list of canonical names) contains a list of nyms, that is, standardized names
for any thing.

listObject (list of objects) contains a list of descriptions, each of which provides infor-
mation about an identifiable physical object.

listOrg (list of organizations) contains a list of elements, each of which provides
information about an identifiable organization.

listPerson (list of persons) contains a list of descriptions, each of which provides infor-

mation about an identifiable person or a group of people, for example the
participants in a language interaction, or the people referred to in a historical
source.

listPlace (list of places) contains a list of places, optionally followed by a list of
relationships (other than containment) defined amongst them.

listRelation provides information about relationships identified amongst people, places,
and organizations, either informally as prose or as formally expressed relation
links.

listWit (witness list) lists definitions for all the witnesses referred to by a critical
apparatus, optionally grouped hierarchically.

table contains text displayed in tabular form, in rows and columns.

These classes make available by default a range of ways of providing bibliographic citations which specify the
provenance of the text. For written or printed sources, the source may be described in the same way as any other
bibliographic citation, using one of the following elements:

<bib1l> (bibliographic citation) contains a loosely-structured bibliographic citation of which the
sub-components may or may not be explicitly tagged.
<biblStruct> (structured bibliographic citation) contains a structured bibliographic citation, in which only
bibliographic sub-elements appear and in a specified order.
<listBibl> (citation list) contains a list of bibliographic citations of any kind.
These elements are described in more detail in section 3.11. Bibliographic Citations and References. Using them, a
source might be described in very simple terms:

<sourceDesc>
<bib1>The first folio of Shakespeare, prepared by
Charlton Hinman (The Norton Facsimile, 1968)</bib1>
</sourceDesc>

or with more elaboration:
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<sourceDesc>
<biblStruct xml:lang="fr">
<monogr>
<author>Eugene Sue</author>
<title>Martin, l'enfant trouvé</title>
<title type="sub">Mémoires d'un valet de chambre</title>
<imprint>
<pubPlace>Bruxelles et Leipzig</pubPlace>
<publisher>C. Muquardt</publisher>
<date when="1846">1846</date>
</imprint>
</monogr>
</biblStruct>
</sourceDesc>

When the header describes a text derived from some pre-existing TEI-conformant or other digital document,
it may be simpler to use the following element, which is designed specifically for documents derived from texts
which were ‘born digital’:

<biblFull> (fully-structured bibliographic citation) contains a fully-structured bibliographic citation, in
which all components of the TEI file description are present.
For further discussion see section 2.2.8. Computer Files Derived from Other Computer Files.
When the module for manuscript description is included in a schema, this class also makes available the
following element:
<msDesc> (manuscript description) contains a description of a single identifiable manuscript or other
text-bearing object such as early printed books.
This element enables the encoder to record very detailed information about one or more manuscript or analogous
sources, as further discussed in 10. Manuscript Description.

The model. sourceDescPart class also makes available additional elements when additional modules are
included. For example, when the Spoken module is included, the <sourceDesc> element may also include the
following special-purpose elements, intended for cases where an electronic text is derived from a spoken text
rather than a written one:

<scriptStmt> (script statement) contains a citation giving details of the script used for a spoken text.
<recordingStmt> (recording statement) describes a set of recordings used as the basis for transcription of a
spoken text.
Full descriptions of these elements and their contents are given in section 8.2. Documenting the Source of Transcribed
Speech.

A single electronic text may be derived from multiple source documents, in whole or in part. The <sourceDesc>
may therefore contain a <listBibl> element grouping together <bibl>, <biblStruct>, or <msDesc> elements for each
of the sources concerned. It is also possible to repeat the <sourceDesc> element in such a case. The decls attribute
described in section 15.3. Associating Contextual Information with a Text may be used to associate parts of the encoded
text with the bibliographic element from which it derives in either case.

The source description may also include lists of names, persons, places, etc. when these are considered to form
part of the source for an encoded document. When such information is recorded using the specialized elements
discussed in the namesdates module (13. Names, Dates, People, and Places), the class model . listLike makes
available the following elements to hold such information:

<listNym> (list of canonical names) contains a list of nyms, that is, standardized names for any thing.
<listOrg> (list of organizations) contains a list of elements, each of which provides information about an
identifiable organization.

<listPerson> (list of persons) contains a list of descriptions, each of which provides information about an
identifiable person or a group of people, for example the participants in a language interaction, or the
people referred to in a historical source.

<listPlace> (list of places) contains a list of places, optionally followed by a list of relationships (other than
containment) defined amongst them.
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2.2.8 Computer Files Derived from Other Computer Files

If a computer file (call it B) is derived not from a printed source but from another computer file (call it A) which
includes a TEI header, then the source text of computer file B is another computer file, A. The five sections of A’s
file header will need to be incorporated into the new header for B in slightly differing ways, as listed below:

fileDesc A’s file description should be copied into the <sourceDesc> section of B’s file description, enclosed within
a <biblFull> element

profileDesc A’s <profileDesc> should be copied into B’s, in principle unchanged; it may however be expanded by
project-specific information relating to B.

encodingDesc A’s encoding practice may or (more likely) may not be the same as B’s. Since the object of the
encoding description is to define the relationship between the current file and its source, in principle only
changes in encoding practice between A and B need be documented in B. The relationship between A and its
source(s) is then only recoverable from the original header of A. In practice it may be more convenient to create
a new complete <encodingDesc> for B based on A’s.

xenoData B is a new computer file, with a different source than A’s source (namely, A). Thus it is unlikely that
metadata from other schemes about A or its source can be copied wholesale to B, although there may be
similarities.

revisionDesc B is a new computer file, and should therefore have a new revision description. If, however, it is felt
useful to include some information from A’s <revisionDesc>, for example dates of major updates or versions,
such information must be clearly marked as relating to A rather than to B.

This concludes the discussion of the <fileDesc> element and its contents.

2.3 The Encoding Description

The <encodingDesc> element is the second major subdivision of the TEI header. It specifies the methods and
editorial principles which governed the transcription or encoding of the text in hand and may also include sets
of coded definitions used by other components of the header. Though not formally required, its use is highly
recommended.
<encodingDesc> (encoding description) documents the relationship between an electronic text and the
source or sources from which it was derived.
The encoding description may contain any combination of paragraphs of text, marked up using the <p> element,
along with more specialized elements taken from the model.encodingDescPart class. By default, this class
makes available the following elements:
<projectDesc> (project description) describes in detail the aim or purpose for which an electronic file was
encoded, together with any other relevant information concerning the process by which it was assembled
or collected.

<samplingDecl> (sampling declaration) contains a prose description of the rationale and methods used in
sampling texts in the creation of a corpus or collection.

<editorialDecl> (editorial practice declaration) provides details of editorial principles and practices
applied during the encoding of a text.

<tagsDecl> (tagging declaration) provides detailed information about the tagging applied to a document.

<styleDefDecl> (style definition language declaration) specifies the name of the formal language in which
style or renditional information is supplied elsewhere in the document. The specific version of the
scheme may also be supplied.

<refsDecl> (references declaration) specifies how canonical references are constructed for this text.

<classDecl> (classification declarations) contains one or more taxonomies defining any classificatory codes
used elsewhere in the text.

<geoDecl> (geographic coordinates declaration) documents the notation and the datum used for geographic
coordinates expressed as content of the <geo> element elsewhere within the document.

<unitDecl> (unit declarations) provides information about units of measurement that are not members of
the International System of Units.

<schemaSpec> (schema specification) generates a TEI-conformant schema and documentation for it.

39



The TEI Guidelines

<schemaRef> (schema reference) describes or points to a related customization or schema file
Each of these elements is further described in the appropriate section below. Other modules have the ability to
extend this class; examples are noted in section 2.3.12. Module-Specific Declarations

2.3.1 The Project Description

The <projectDesc> element may be used to describe, in prose, the purpose for which a digital resource was created,

together with any other relevant information concerning the process by which it was assembled or collected. This

is of particular importance for corpora or miscellaneous collections, but may be of use for any text, for example

to explain why one kind of encoding practice has been followed rather than another.

<projectDesc> (project description) describes in detail the aim or purpose for which an electronic file was
encoded, together with any other relevant information concerning the process by which it was assembled
or collected.
For example:

<encodingDesc>
<projectDesc>
<p>Texts collected for use in the
Claremont Shakespeare Clinic, June 1990.</p>
</projectDesc>
</encodingDesc>

2.3.2 The Sampling Declaration

The <samplingDecl> element may be used to describe, in prose, the rationale and methods used in selecting texts,
or parts of text, for inclusion in the resource.
<samplingDecl> (sampling declaration) contains a prose description of the rationale and methods used in
sampling texts in the creation of a corpus or collection.
It should include information about such matters as

« the size of individual samples
« the method or methods by which they were selected
« the underlying population being sampled

« the object of the sampling procedure used
but is not restricted to these.

<samplingDecl>
<p>Samples of 2000 words taken from the beginning of the text.</p>
</samplingDecl>

It may also include a simple description of any parts of the source text included or excluded.

<samplingDecl>
<p>Text of stories only has been transcribed. Pull quotes, captions,
and advertisements have been silently omitted. Any mathematical
expressions requiring symbols not present in the ISOnum or ISOpub
entity sets have been omitted, and their place marked with a GAP
element.</p>
</samplingDecl>

A sampling declaration which applies to more than one text or division of a text need not be repeated in the
header of each such text. Instead, the decls attribute of each text (or subdivision of the text) to which the sampling
declaration applies may be used to supply a cross-reference to it, as further described in section 15.3. Associating
Contextual Information with a Text.
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2.3.3 The Editorial Practices Declaration
The <editorialDecl> element is used to provide details of the editorial practices applied during the encoding of a
text.

<editorialDecl> (editorial practice declaration) provides details of editorial principles and practices

applied during the encoding of a text.

It may contain a prose description only, or one or more of a set of specialized elements, members of the TEI
model.editorialDeclPart class. Where an encoder wishes to record an editorial policy not specified
above, this may be done by adding a new element to this class, using the mechanisms discussed in chapter 23.3.
Customization.

Some of these policy elements carry attributes to support automated processing of certain well-defined editorial
decisions; all of them contain a prose description of the editorial principles adopted with respect to the particular
feature concerned. Examples of the kinds of questions which these descriptions are intended to answer are given
in the list below.

<correction> (correction principles) states how and under what circumstances corrections have
been made in the text.
@status indicates the degree of correction applied to the text.

@method indicates the method adopted to indicate corrections within the text.

Was the text corrected during or after data capture? If so, were corrections made silently or are they marked
using the tags described in section 3.4. Simple Editorial Changes? What principles have been adopted with
respect to omissions, truncations, dubious corrections, alternate readings, false starts, repetitions, etc.?

<normalization> indicates the extent of normalization or regularization of the original source

carried out in converting it to electronic form.
@source [att.global.source] specifies the source from which some aspect of this

element is drawn.
@method indicates the method adopted to indicate normalizations within the text.

Was the text normalized, for example by regularizing any non-standard spellings, dialect forms, etc.? If
so, were normalizations performed silently or are they marked using the tags described in section 3.4. Simple
Editorial Changes? What authority was used for the regularization? Also, what principles were used when
normalizing numbers to provide the standard values for the value attribute described in section 3.5.3. Numbers
and Measures and what format used for them?

<punctuation> specifies editorial practice adopted with respect to punctuation marks in the original.
@marks indicates whether or not punctation marks have been retained as content within the

text.

@placement indicates the positioning of punctuation marks that are associated with
marked up text as being encoded within the element surrounding the text or immediately
before or after it.

Are punctuation marks present in the original source retained? Are they identified with the element <pc>,
or implied by markup? If retained, how are they placed with respect to related elements? For example, do
commas and periods appear inside or outside elements marking phrases and sentences?

<quotation> specifies editorial practice adopted with respect to quotation marks in the original.
@marks (quotation marks) indicates whether or not quotation marks have been retained as

content within the text.
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How were quotation marks processed? Are apostrophes and quotation marks distinguished? How? Are
quotation marks retained as content in the text or replaced by markup? Are there any special conventions
regarding for example the use of single or double quotation marks when nested? Is the file consistent in its
practice or has this not been checked? See section 3.3.3. Quotation for discussion of ways in which quotation
marks may be encoded.

<hyphenation> summarizes the way in which hyphenation in a source text has been treated in an
encoded version of it.
@eol (end-of-line) indicates whether or not end-of-line hyphenation has been retained in a
text.

Does the encoding distinguish ‘soft’ and ‘hard’ hyphens? What principle has been adopted with respect
to end-of-line hyphenation where source lineation has not been retained? Have soft hyphens been silently
removed, and if so what is the effect on lineation and pagination? See section 3.2.2. Hyphenation for discussion
of ways in which hyphenation may be encoded.

<segmentation> describes the principles according to which the text has been segmented, for
example into sentences, tone-units, graphemic strata, etc.

How is the text segmented? If <s> or <seg> segmentation units have been used to divide up the text for
analysis, how are they marked and how was the segmentation arrived at?

<stdVals> (standard values) specifies the format used when standardized date or number values are
supplied.

In most cases, attributes bearing standardized values (such as the when or when-iso attribute on dates) should
conform to a defined W3C or ISO datatype. In cases where this is not appropriate, this element may be used to
describe the standardization methods underlying the values supplied.

<interpretation> describes the scope of any analytic or interpretive information added to the text
in addition to the transcription.

Has any analytic or ‘interpretive’ information been provided—that is, information which is felt to be non-
obvious, or potentially contentious? If so, how was it generated? How was it encoded? If feature-structure
analysis has been used, are <fsdDecl> elements (section 18.11. Feature System Declaration) present?

Any information about the editorial principles applied not falling under one of the above headings should be
recorded in a distinct list of items. Experience shows that a full record should be kept of decisions relating to
editorial principles and encoding practice, both for future users of the text and for the project which produced the
text in the first instance. Some simple examples follow:

<editorialDecl>
<segmentation>
<p>
<gi>s</gi> elements mark orthographic sentences and
are numbered sequentially
within their parent <gi>div</gi> element
</p>
</segmentation>
<interpretation>

42



2.3 The Encoding Description

<p>The part of speech analysis applied throughout section 4 was
added by hand and has not been checked.</p>
</interpretation>
<correction>
<p>Errors in transcription controlled by using the
WordPerfect spelling checker.</p>
</correction>
<normalization source="http://szotar.sztaki.hu/webster/">
<p>All words converted to Modern American spelling following
Websters 9th Collegiate dictionary.</p>
</normalization>
<quotation marks="all">
<p>All opening quotation marks represented by entity reference
<ident type="ge">odg</ident>; all closing quotation marks
represented by entity reference <ident type="ge">cdq</ident>.</p>
</quotation>
</editorialDecl>

An editorial practices declaration which applies to more than one text or division of a text need not be repeated
in the header of each such text. Instead, the decls attribute of each text (or subdivision of the text) to which it applies
may be used to supply a cross-reference to it, as further described in section 15.3. Associating Contextual Information
with a Texi.

2.3.4 The Tagging Declaration

The <tagsDecl> element is used to record the following information about the tagging used within a particular
document:

« the namespace to which elements appearing within the transcribed text belong.

» how often particular elements appear within the text, so that a recipient can validate the integrity of a text during
interchange.

« any comment relating to the usage of particular elements not specified elsewhere in the header.

« a default rendition applicable to all instances of an element.

This information is conveyed by the following elements:
<rendition> supplies information about the rendition or appearance of one or more elements in the source
text.
@selector contains a selector or series of selectors specifying the elements to which the
contained style description applies, expressed in the language specified in the scheme attribute.

att.styleDef provides attributes to specify the name of a formal definition language used to provide
formatting or rendition information.

@scheme identifies the language used to describe the rendition.
@schemeVersion supplies a version number for the style language provided in scheme.

<namespace> supplies the formal name of the namespace to which the elements documented by its children
belong.
<tagUsage> documents the usage of a specific element within a specified document.

The <tagsDecl> element is descriptive, rather than prescriptive: if used, it simply documents practice in the TEI
document containing it. The elements constituting a TEI customization file (discussed in chapter 22. Documentation
Elements) by contrast document expected practice in a number of documents, and may thus be used prescriptively. If
there is an inconsistency between the actual state of a document and what is documented by its <tagsDecl>, then the
latter should be corrected. If there is an inconsistency between a document and what is required by the customization
file, or a schema derived from it, then it will usually be the document that requires correction.

The <tagsDecl> element consists of an optional sequence of <rendition> elements, each of which must bear a
unique identifier, followed by an optional sequence of one or more <namespace> elements, each of which contains a
series of <tagUsage> elements, up to one for each element type from that namespace occurring within the associated
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<text> element. Note that these <tagUsage> elements must be nested within a <namespace> element, and cannot
appear directly within the <tagsDecl> element.

2.3.4.1 Rendition

The <rendition> element allows the encoder to specify how one or more elements are rendered in the original
source in any of the following ways:

« using an informal prose description
« using a standard stylesheet language such as CSS or XSL-FO

« using a project-defined formal language
One or more such specifications may be associated with elements of a document in two ways:
« the selector attribute on any <rendition> element may be used to select a collection of elements to which it applies

« the global rendition attribute may be used on any element to indicate its rendition, overriding or complementing
any supplied default value

The global rend and style attributes may also be used to describe the rendering of an element. See further 1.3.1.1.3.
Rendition Indicators.

The content of a <rendition> element may describe the appearance of the source material using prose,
a project-defined formal language, or any standard languages such as the Cascading Stylesheet Language
(Bos et al. (eds.) (2011)) or the XML vocabulary for specifying formatting semantics which forms a part of the W3C’s
Extensible Stylesheet Language (Berglund (ed.) (2006)). A <styleDefDecl> element (2.3.5. The Default Style Definition
Language Declaration) may be supplied within the <encodingDesc> to specify which of these applies by default, and
it may be overridden for one or more specific <rendition> elements using the scheme attribute.

The recommended way to indicate a default rendition on one or more elements is to use the selector attribute
together with the scheme attribute on <rendition>. For example, suppose that all paragraphs in the <front> of a text
appear in a large font, with significant top and bottom margins, while paragraphs in the main <body> are in regular
font size and have no top and bottom margins. The use of selector together with scheme provides an efficient way to
specify the distinct styling for distinct contexts of the paragraph by means of CSS selectors:

<rendition scheme="css" selector="front p">
font-size: 110%;

margin-top: 0.5em;

margin-bottom: 0.5em;

</rendition>

<rendition scheme="css" selector="body p">
font-size: 100%;

margin-top: 0;

margin-bottom: 0;

</rendition>

In the following extended example we consider how to capture the appearance of a typical early 20th century
titlepage, such as that in the following figure: Elements for the encoding of the information on a titlepage are
presented in 4.6. Title Pages; here we consider how we might go about encoding some of the visual information as
well, using the <rendition> element and its corresponding attributes.

First we define a rendition element for each aspect of the source page rendition that we wish to retain. Details of
CSS are given in Bos et al. (eds.) (2011); we use it here simply to provide a vocabulary with which to describe such
aspects as font size and style, letter and line spacing, colour, etc. Note that the purpose of this encoding is to describe
the original, rather than specify how it should be reproduced, although the two are obviously closely linked.
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THE POEMS

OF

ALGERNON CHARLES SWINBURNE

IN SIX VOLUMES

VOLUME 1.

POEMS AND BALLADS

FIRST SERIES

LONDON
CHATTO & WINDUS
1604
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<styleDefDecl scheme="css"
schemeVersion="2.1"/>

<l-- ... -->

<tagsDecl>
<rendition
<rendition
<rendition
<rendition
<rendition
<rendition
<rendition
<rendition
<rendition

</tagsDecl>

xml:
xml:

xml
xml

xml

id="center">text-align: center;</rendition>
id="small">font-size: small;</rendition>

:id="large">font-size: large;</rendition>

:id="x-large">font-size: x-large;</rendition>
xml:
xml:
xml:

id="xx-large">font-size: xx-large</rendition>
id="expanded">letter-spacing: +3pt;</rendition>
id="x-space">line-height: 150%;</rendition>

:id="xx-space">line-height: 200%;</rendition>
xml:

id="red">color: red;</rendition>

The global rendition attribute can now be used to specify on any element which of the above rendition features
apply to it. For example, a title page might be encoded as follows:

<titlePage>
<docTitle

<lb/>

rendition="#center #x-space">
<titlePart>

<hi rendition="#x-large">THE POEMS</hi>

<lb/>

<hi rendition="#small">0F</hi>

<lb/>

<hi rendition="#red #xx-large">ALGERNON CHARLES SWINBURNE</hi>

<lb/>

<hi rendition="#large #xx-space">IN SIX VOLUMES</hi>

</titlePa

<titlePart

rt>

rendition="#xx-space">

<lb/> VOLUME I.

<lb/>

<hi rendition="#red #x-large">POEMS AND BALLADS</hi>

<lb/>

<hi rendition="#x-space">FIRST SERIES</hi>

</titlePa

rt>

</docTitle>

<docImprint

<lb/>
<pubPlace
<lb/>
<publishe
<lb/>

rendition="#center">

rendition="#xx-space">LONDON</pubPlace>

r rendition="#red #expanded">CHATTO & WINDUS</publisher>

<docDate when="1904" rendition="#small">1904</docDate>
</docImprint>

</titlePage>

When CSS is used as the style definition language, the scope attribute may be used to specify CSS pseudo-elements.
These pseudo-elements are used to specify styling applicable to only a portion of the given text. For example, the
first-letter pseudo-element defines styling to be applied to the first letter in the targeted element, while
the before and after pseudo-elements can be used often in conjunction with the “content” property to add
additional characters which need to be added before or after the element content to make it more closely resemble
the appearance of the source.
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For example, assuming that a text has been encoded using the <q> element to enclose passages in quotation marks,
but the quotation marks themselves have been routinely omitted from the encoding, a set of renditions such as the
following:

<rendition xml:id="quoteBefore"
scheme="css" scope="before">content:
'“'.</rendition>
<rendition xml:id="quoteAfter" scheme="css"
scope="after">content:
'"t'.</rendition>

might be used to predefine pseudo-elements quoteBefore and quoteAfter. Where a <q> element is actually
rendered in the source with initial and final quotation marks, it may then be encoded as follows:

<q rendition="#quoteBefore #quoteAfter">Four score and seven years
ago...</q>

2.3.4.2 Tag Usage

As noted above, each <namespace> element, if present, should contain up to one occurrence of a <tagUsage> element
for each element type from the given namespace that occurs within the outermost <text> element associated with
the <teiHeader> in which it appears.* The <tagUsage> element may be used to supply a count of the number of
occurrences of this element within the text, which is given as the value of its occurs attribute. It may also be used to
hold any additional usage information, which is supplied as running prose within the element itself.

For example:

<tagUsage gi="hi" occurs="28"> Used only to mark English words italicised in the copy
text.
</tagUsage>

This indicates that the <hi> element appears a total of 28 times in the <text> element in question, and that the encoder
has used it to mark italicised English words only.

The withld attribute may optionally be used to specify how many of the occurrences of the element in question
bear a value for the global xml:id attribute, as in the following example:

<tagUsage gi="pb" occurs="321" withId="321"> Marks page breaks in the York
(1734) edition only </tagUsage>

This indicates that the <pb> element occurs 321 times, on each of which an identifier is provided.

The content of the <tagUsage> element is not susceptible of automatic processing. It should not therefore be
used to hold information for which provision is already made by other components of the encoding description. A
TEI-conformant document is not required to provide any <tagUsage> elements or occurs attributes, but if it does,
then the counts provided must correspond with the number of such elements present in the associated <text>.

2.3.5 The Default Style Definition Language Declaration

The content of the <rendition> element, the value of its selector attribute, and the value of the style attribute are
expressed using one of a small number of formally defined style definition languages. For ease of processing, it
is strongly recommended to use a single such language throughout an encoding project, although the TEI system
permits a mixture.

401n the case of a TEI corpus (15. Language Corpora), a <tagsDecl> in a corpus header will describe tag usage across the whole corpus, while
one in an individual text header will describe tag usage for the individual text concerned.
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The element <styleDefDecl>, a sibling of the <tagsDecl> element, is used to supply the name of the default style
definition language. The name is supplied as the value of the scheme attribute and may take any of the following
values:

free Informal free text description

css Cascading Stylesheet Language

xslfo Extensible Stylesheet Language Formatting Objects
other A user-defined formal description language

. The schemeVersion attribute may be used to supply the precise version of the style definition language used, and
the content of this element, if any, may supply additional information.

When the style attribute is used, its value must always be expressed using whichever default style definition
language is in force. If more than one occurrence of the <styleDefDecl> is provided, there will be more than one
default available, and the decls attribute must be used to select which is applicable in a given context, as discussed
in section 15.3. Associating Contextual Information with a Text.

2.3.6 The Reference System Declaration

The <refsDecl> element is used to document the way in which any standard referencing scheme built into the
encoding works.
<refsDecl> (references declaration) specifies how canonical references are constructed for this text.
It may contain either a series of prose paragraphs or the following specialized elements:
<cRefPattern> (canonical reference pattern) specifies an expression and replacement pattern for
transforming a canonical reference into a URL
<refState> (reference state) specifies one component of a canonical reference defined by the milestone
method.
att.patternReplacement provides attributes for regular-expression matching and replacement.

@matchPattern specifies a regular expression against which the values of other attributes can be
matched.

@replacementPattern specifies a ‘replacement pattern’, that is, the skeleton of a relative or
absolute URI containing references to groups in the matchPattern which, once subpattern
substitution has been performed, complete the URL

Note that not all possible referencing schemes are equally easily supported by current software systems. A choice
must be made between the convenience of the encoder and the likely efficiency of the particular software applications
envisaged, in this context as in many others. For a more detailed discussion of referencing systems supported by
these Guidelines, see section 3.10. Reference Systems below.

A referencing scheme may be described in one of three ways using this element:

« asa prose description
« as a series of pairs of regular expressions and XPaths

« as a concatenation of sequentially organized milestones

Each method is described in more detail below. Only one method can be used within a single <refsDecl> element.
More than one <refsDecl> element can be included in the header if more than one canonical reference scheme is

to be used in the same document, but the current proposals do not check for mutual inconsistency.

2.3.6.1 Prose Method

The referencing scheme may be specified within the <refsDecl> by a simple prose description. Such a description
should indicate which elements carry identifying information, and whether this information is represented as
attribute values or as content. Any special rules about how the information is to be interpreted when reading or
generating a reference string should also be specified here. Such a prose description cannot be processed automati-
cally, and this method of specifying the structure of a canonical reference system is therefore not recommended for
automatic processing.

For example:
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<refsDecl>
<p>The <att>n</att> attribute of each text in this corpus carries a
unique identifying code for the whole text. The title of the text is
held as the content of the first <gi>head</gi> element within each
text. The <att>n</att> attribute on each <gi>divl</gi> and
<gi>div2</gi> contains the canonical reference for each such
division, in the form 'XX.yyy', where XX is the book number in Roman
numerals, and yyy the section number in arabic. Line breaks are
marked by empty <gi>lb</gi> elements, each of which includes the
through line number in Casaubon's edition as the value of its
<gi>n</gi> attribute.</p>
<p>The through line number and the text identifier uniquely identify
any line. A canonical reference may be made up by concatenating the
<gi>n</gi> values from the <gi>text</gi>, <gi>divl</gi>, or
<gi>div2</gi> and calculating the line number within each part.</p>
</refsDecl>

2.3.6.2 Search-and-Replace Method

This method often requires a significant investment of effort initially, but permits extremely flexible addressing.
For details, see section 16.2.5. Canonical References.
<cRefPattern> (canonical reference pattern) specifies an expression and replacement pattern for
transforming a canonical reference into a URL

2.3.6.3 Milestone Method

This method is appropriate when only ‘milestone’ tags (see section 3.10.3. Milestone Elements) are available to provide
the required referencing information. It does not provide any abilities which cannot be mimicked by the search-and-
replace referencing method discussed in the previous section, but in the cases where it applies, it provides a somewhat
simpler notation.

A reference based on milestone tags concatenates the values specified by one or more such tags. Since each
tag marks the point at which a value changes, it may be regarded as specifying the refState of a variable. A
reference declaration using this method therefore specifies the individual components of the canonical reference
as a sequence of <refState> elements:

<refState> (reference state) specifies one component of a canonical reference defined by the milestone
method.
@delim (delimiter) supplies a delimiting string following the reference component.

@length specifies the fixed length of the reference component.

att.milestoneUnit provides an attribute to indicate the type of section which is changing at a specific
milestone.

@unit provides a conventional name for the kind of section changing at this milestone.

For example, the reference ‘Matthew 12:34° might be thought of as representing the state of three variables: the
book variable is in state ‘Matthew’; the chapter variable is in state ‘12’, and the verse variable is in state ‘34’.
If milestone tagging has been used, there should be a tag marking the point in the text at which each of the above
‘variables’ changes its state.!! To find ‘Matthew 12:34 therefore an application must scan left to right through the
text, monitoring changes in the state of each of these three variables as it does so. When all three are simultaneously
in the required state, the desired point will have been reached. There may of course be several such points.

The delim and length attributes are used to specify components of a canonical reference using this method in
exactly the same way as for the stepwise method described in the preceding section. The other attributes are used
to determine which instances of <milestone> tags in the text are to be checked for state-changes. A state-change
is signalled whenever a new <milestone> tag is found with unit and, optionally, ed attributes identical to those of
the <refState> element in question. The value for the new state may be given explicitly by the n attribute on the
<milestone> element, or it may be implied, if the n attribute is not specified.

410n the <milestone> tag itself, what are here referred to as ‘variables’ are identified by the combination of the ed and unit attributes.
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For example, for canonical references in the form xx.yyy where the xx represents the page number in the first
edition, and yyy the line number within this page, a reference system declaration such as the following would be

appropriate:
<refsDecl>
<refState ed="first" unit="page" length="2"
delim="."/>
<refState ed="first" unit="1line" 1length="3"/>
</refsDecl>

This implies that milestone tags of the form

<milestone n="II" ed="first" unit="page"/>
<milestone ed="first" unit="line"/>

will be found throughout the text, marking the positions at which page and line numbers change. Note that no
value has been specified for the n attribute on the second milestone tag above; this implies that its value at each
state change is monotonically increased. For more detail on the use of milestone tags, see section 3.10.3. Milestone
Elements.

The milestone referencing scheme, though conceptually simple, is not supported by a generic XML parser. Its use
places a correspondingly greater burden of verification and accuracy on the encoder.

A reference system declaration which applies to more than one text or division of a text need not be repeated
in the header of each such text. Instead, the decls attribute of each text (or subdivision of the text) to which the
declaration applies may be used to supply a cross-reference to it, as further described in section 15.3. Associating
Contextual Information with a Text.

2.3.7 The Classification Declaration

The <classDecl> element is used to group together definitions or sources for any descriptive classification schemes
used by other parts of the header or elsewhere in the document. Each such scheme is represented by a <taxonomy>
element, which may contain either a simple bibliographic citation, or a definition of the descriptive typology
concerned; the following elements are used in defining a descriptive classification scheme:
<classDecl> (classification declarations) contains one or more taxonomies defining any classificatory codes
used elsewhere in the text.
<taxonomy> defines a typology either implicitly, by means of a bibliographic citation, or explicitly by a
structured taxonomy.
<category> contains an individual descriptive category, possibly nested within a superordinate category,
within a user-defined taxonomy.
<catDesc> (category description) describes some category within a taxonomy or text typology, either in the
form of a brief prose description or in terms of the situational parameters used by the TEI formal
<textDesc>.
The <taxonomy> element has two slightly different, but related, functions. For well-recognized and documented
public classification schemes, such as Dewey or other published descriptive thesauri, it contains simply a biblio-
graphic citation indicating where a full description of a particular taxonomy may be found.

<taxonomy xml:id="DDC12">
<bibl>
<title>Dewey Decimal Classification</title>
<edition>Abridged Edition 12</edition>
</bibl>
</taxonomy>
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For less easily accessible schemes, the <taxonomy> element contains a description of the taxonomy itself as well as an
optional bibliographic citation. The description consists of a number of <category> elements, each defining a single
category within the given typology. The category is defined by the contents of a nested <catDesc> element, which
may contain either a phrase describing the category, or any number of elements from the model.catDescPart
class. When the corpus module is included in a schema, this class provides the <textDesc> element whose
components allow the definition of a text type in terms of a set of ‘situational parameters’ (see further section 15.2.1.
The Text Description; if the corpus module is not included in a schema, this class is empty and the <catDesc> element
may contain only plain text.

If the category is subdivided, each subdivision is represented by a nested <category> element, having the same
structure. Categories may be nested to an arbitrary depth in order to reflect the hierarchical structure of the
taxonomy. Each <category> element bears a unique xml:id attribute, which is used as the target for <catRef> elements
referring to it.

<taxonomy xml:id="b">
<bib1>Brown Corpus</bibl>
<category xml:id="b.a">
<catDesc>Press Reportage</catDesc>
<category xml:id="b.al">
<catDesc>Daily</catDesc>
</category>
<category xml:id="b.a2">
<catDesc>Sunday</catDesc>
</category>
<category xml:id="b.a3">
<catDesc>National</catDesc>
</category>
<category xml:id="b.a4">
<catDesc>Provincial</catDesc>
</category>
<category xml:id="b.a5">
<catDesc>Political</catDesc>
</category>
<category xml:id="b.a6">
<catDesc>Sports</catDesc>
</category>
</category>
<category xml:id="b.d">
<catDesc>Religion</catDesc>
<category xml:id="b.d1">
<catDesc>Books</catDesc>
</category>
<category xml:id="b.d2">
<catDesc>Periodicals and tracts</catDesc>
</category>
</category>
</taxonomy>

Linkage between a particular text and a category within such a taxonomy is made by means of the <catRef>
element within the <textClass> element, as described in section 2.4.3. The Text Classification. Where finer-grained
analysis is desired, the anaattribute on an element in the text could point to a category, as in the following abbreviated
example:

<taxonomy>
<category xml:id="poe">
<catDesc>Poetry</catDesc>
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<category xml:id="sonn">
<catDesc>Sonnet</catDesc>
<category xml:id="shakesSonn">
<catDesc>Shakespearean Sonnet</catDesc>
</category>
<category xml:id="petraSonn">
<catDesc>Petrarchan Sonnet</catDesc>
</category>
</category>
<category xml:id="met">
<catDesc>Metrical Categories</catDesc>
<category xml:id="ft">
<catDesc>Metrical Feet</catDesc>
<category xml:id="iamb">
<catDesc>Iambic</catDesc>
</category>
<category xml:id="troch">
<catDesc>trochaic</catDesc>
</category>
</category>
<category xml:id="ftNm">
<catDesc>Number of feet</catDesc>
<category xml:id="penta">
<catDesc>>Pentameter</catDesc>
</category>
<category xml:id="tetra">
<catDesc>>Tetrameter</catDesc>
</category>
</category>
</category>
</category>
</taxonomy>
<!-- elsewhere in document -->
<lg ana="#shakesSonnet #iamb #penta">
<l>Shall I compare thee to a summer's day</1>
<l-- ... -->

</lg>

Where the taxonomy permits of classification along more than one dimension, more than one category will be
referenced by a particular <catRef>, as in the following example, which identifies a text with the sub-categories
‘Daily’, ‘National’, and ‘Political’ within the category ‘Press Reportage’ as defined above.

<catRef target="#b.al #b.a3 #b.a5"/>

A single <category> may contain more than one <catDesc> child, when for example the category is described in
more than one language, as in the following example:

<category xml:id="1it">
<catDesc xml:lang="pl">literatura piekna</catDesc>
<catDesc xml:lang="en">fiction</catDesc>
<category xml:id="1itProza">
<catDesc xml:lang="pl">proza</catDesc>
<catDesc xml:lang="en">prose</catDesc>
</category>
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<category xml:id="1litPoezja">
<catDesc xml:lang="pl">poezja</catDesc>
<catDesc xml:lang="en">poetry</catDesc>
</category>
<category xml:id="litDramat">
<catDesc xml:lang="pl">dramat</catDesc>
<catDesc xml:lang="en">drama</catDesc>
</category>
</category>

2.3.8 The Geographic Coordinates Declaration

The following element is provided to indicate (within the header of a document, or in an external location) that
a particular coordinate notation, or a particular datum, has been employed in a text. The default notation is a
string containing two real numbers separated by whitespace, of which the first indicates latitude and the second
longitude according to the 1984 World Geodetic System (WGS84).
<geoDecl> (geographic coordinates declaration) documents the notation and the datum used for geographic
coordinates expressed as content of the <geo> element elsewhere within the document.

@datum supplies a commonly used code name for the datum employed.

2.3.9 The Unit Declaration

When documents feature units of measurement that are not listed in the [nternational System of Units, the
<unitDecl> element may be used in the encoding description to provide definitions and information about their
origins and equivalents.
<unitDecl> (unit declarations) provides information about units of measurement that are not members of
the International System of Units.
The <unitDecl> contains one or more <unitDef> child elements that serve to describe units of measure which
may be marked in <unit> elements within the <text>.
<unitDef> (unit definition) contains descriptive information related to a specific unit of measurement.
<unit> contains a symbol, a word or a phrase referring to a unit of measurement in any kind of formal or
informal system.
<conversion> defines how to calculate one unit of measure in terms of another.
@formula [att. formula] An formulais provided to describe a mathematical calculation such
as a conversion between measurement systems.
@fromUnit indicates a source unit of measure that is to be converted into another unit indicated
in toUnit.
@toUnit the target unit of measurement for a conversion from a source unit referenced in
fromUnit.
@from [att.datable.w3c] indicates the starting point of the period in standard form, e.g.
yyyy-mm-dd.
@to [att.datable.w3c] indicates the ending point of the period in standard form, e.g.
yyyy-mm-dd.
@notBefore [att.datable.w3c] specifies the earliest possible date for the event in
standard form, e.g. yyyy-mm-dd.
@notAfter [att.datable.w3c] specifies the latest possible date for the event in standard
form, e.g. yyyy-mm-dd.
@when [att.datable.w3c] supplies the value of the date or time in a standard form, e.g.
yyyy-mm-dd.

att.formula provides attributes for defining a mathematical formula.

@formula An formulais provided to describe a mathematical calculation such as a conversion
between measurement systems.
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Within the <unitDef>, a <conversion> element may be used to store information relating to conversion between
units. The <conversion> element holds a special pair of attributes, fromUnit and toUnit, which serve to indicate the
direction of a calculation from one unit of measure (stored in fromUnit) to another (stored in toUnit). A mathematical
calculation to define the relation between these units may be stored in formula, as shown in the following examples.
The formula attribute takes a value expressed as an XPath expression, which means that division must be expressed
with ‘div’ so as not to be confused with the forward slash used in path navigation.

<encodingDesc>
<unitDecl>
<unitDef xml:id="keel" type="weight">
<label>keel</1label>

<placeName ref="#england"/>
<conversion fromUnit="#chalder"
toUnit="#keel" formula="$fromUnit * 20" from="1421"
t0="1676"/>
<conversion fromUnit="#chalder"
toUnit="#keel" formula="$fromUnit * 16" from="1676"
to0="1824"/>
<desc>Keel was a unit measuring weight of coal. It had been equal to 20 chalders
from 1421 to 1676, and it was made to be equivalent to 16 chalders from 1676 to
1824 .</desc>
</unitDef>
<unitDef xml:id="chalder" type="weight">
<label>chalder</label>
<placeName ref="#england"/>
<conversion fromUnit="#bushel"
toUnit="#chalder" formula="$fromUnit * 32" from="1421"
to="1676"/>
<conversion fromUnit="#bushel"
toUnit="#chalder" formula="$fromUnit * 36" from="1676"
to="1824"/>
<desc>Chalder was a unit measuring weight of coal. It had been equal to 32
bushels from 1421 to 1676, and it was made to be equivalent to 36 bushels from 1676
to 1824.</desc>
</unitDef>
<unitDef xml:id="bushel" type="weight">
<label>bushel</label>
<placeName ref="#england"/>
<desc>Bushel was a unit measuring weight of coal.</desc>
</unitDef>
</unitDecl>
</encodingDesc>

<encodingDesc>
<unitDecl>
<unitDef xml:id="Celsius"
type="temperature">
<label>Celsius or Centigrade scale</label>
<conversion fromUnit="#Fahrenheit"
toUnit="#Celsius" formula="($fromUnit - 32) * (5 div 9)"/>
<desc>To convert from the Fahrenheit to the Celsius scale, subtract 32 from the
Celsius temperature and multiply by 5/9.</desc>
</unitDef>
</unitDecl>
</encodingDesc>
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2.3.10 The Schema Specification

The <schemaSpec> element contains a schema specification. When this element appears inside <encodingDesc>, it
allows embedding of a TEI ODD customization file inside a TEI header; alternatively, this element may be used in
the <body> of an ODD document. The use of ODD files, and their relationship to schemas, is described in detail in
22. Documentation Elements.

A <schemaSpec> element contains all the information needed to generate schemas for a particular TEI customiza-
tion, and the ODD documentation elements, by reference to the TEL are more succinct than the schemas derived
from them. Therefore you may find it convenient to make a copy of the <schemaSpec> from your project’s ODD
document inside the <teiHeader> itself, in addition to supplying an external schema and/or ODD file; if the XML
file becomes separated from its schema, the schema can be regenerated at any time using the information in the
<schemaSpec>| element. For example:

<encodingDesc>
<!-- Other encoding description elements... -->
<schemaSpec ident="myTEICustomization"
docLang="en" prefix="tei " xml:lang="en" source="#NONE">
<moduleRef key="core"/>
<moduleRef key="tei"/>
<moduleRef key="header"/>
<moduleRef key="textstructure"/>
</schemaSpec>
</encodingDesc>

Alternatively, it is possible to point to an external ODD customization file or schema through use of the
<schemaRef> element. More than one <schemaRef> element may be provided for different sources, stages in a
workflow, or formats.

<schemaRef type="interchangeODD"
url="http://www.tei-c.org/release/xml/tei/custom/odd/tei lite.odd"/>
<schemaRef type="interchangeRNG"
url="http://www.tei-c.org/release/xml/tei/custom/odd/tei lite.rng"/>
<schemaRef type="projectODD"
url="file:///schema/project.odd"/>

The url attribute may be any form of URI pointer including a private URI syntax documented by a <prefixDef>.

2.3.11 The Application Information Element

It is sometimes convenient to store information relating to the processing of an encoded resource within its header.

Typical uses for such information might be:

« to allow an application to discover that it has previously opened or edited a file, and what version of itself was
used to do that;

« to show (through a date) which application last edited the file to allow for diagnosis of any problems that might
have been caused by that application;

« to allow users to discover information about an application used to edit the file
« to allow the application to declare an interest in elements of the file which it has edited, so that other applications
or human editors may be more wary of making changes to those sections of the file.

The class model.applicationLike provides an element, <application>, which may be used to record such

information within the <appInfo> element.
<appInfo> (application information) records information about an application which has edited the TEI file.

<application> provides information about an application which has acted upon the document.
@ident supplies an identifier for the application, independent of its version number or display
name.
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@version supplies a version number for the application, independent of its identifier or display
name.

Each <application> element identifies the current state of one software application with regard to the current file.
This element is a member of the att . datable class, which provides a variety of attributes for associating this state
with a date and time, or a temporal range. The ident and version attributes should be used to uniquely identify the
application and its major version number (for example, ImageMarkupTool 1.5). It is not intended that an application
should add a new <application> each time it touches the file.

The following example shows how these elements might be used to document the fact that version 1.5 of an
application called ‘Tmage Markup Tool’ has an interest in two parts of a document which was last saved on June 6
2006. The parts concerned are accessible at the URLs given as target for the two <ptr> elements.

<appInfo>
<application version="1.5"
ident="ImageMarkupTool" notAfter="2006-06-01">
<label>Image Markup Tool</label>
<ptr target="#P1"/>
<ptr target="#P2"/>
</application>
</appInfo>

2.3.12 Module-Specific Declarations

The elements discussed so far are available to any schema. When the schema in use includes some of the more
specialized TEI modules, these make available other more module-specific components of the encoding description.
These are discussed fully in the documentation for the module in question, but are also noted briefly here for
convenience.

The <fsdDecl> element is available only when the 150-fs module is included in a schema. Its purpose is to
document the feature system declaration (as defined in chapter 18.11. Feature System Declaration) underlying any
analytic feature structures (as defined in chapter 18. Feature Structures) present in the text documented by this header.

The <metDecl> element is available only when the verse module is included in a schema. Its purpose is to
document any metrical notation scheme used in the text, as further discussed in section 6.4. Rhyme and Metrical
Analysis. It consists either of a prose description or a series of <metSym> elements.

The <variantEncoding> element is available only when the textcrit module is included in a schema. Its
purpose is to document the method used to encode textual variants in the text, as discussed in section 12.2. Linking
the Apparatus to the Texi.

2.4 The Profile Description

The <profileDesc> element is the third major subdivision of the TEI header. It is an optional element, the purpose
of which is to enable information characterizing various descriptive aspects of a text or a corpus to be recorded
within a single unified framework.
<profileDesc> (text-profile description) provides a detailed description of non-bibliographic aspects of a
text, specifically the languages and sublanguages used, the situation in which it was produced, the
participants and their setting.
In principle, almost any component of the header might be of importance as a means of characterizing a text. The
author of a written text, its title or its date of publication, may all be regarded as characterizing it at least as strongly
as any of the parameters discussed in this section. The rule of thumb applied has been to exclude from discussion
here most of the information which generally forms part of a standard bibliographic style description, if only because
such information has already been included elsewhere in the TEI header.
The <profileDesc> element contains elements taken from the model.profileDescPart class. The default
members of this class are the following :
<abstract> contains a summary or formal abstract prefixed to an existing source document by the encoder.
<creation> contains information about the creation of a text.

<langUsage> (language usage) describes the languages, sublanguages, registers, dialects, etc. represented
within a text.
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<textClass> (text classification) groups information which describes the nature or topic of a text in terms
of a standard classification scheme, thesaurus, etc.

<correspDesc> (correspondence description) contains a description of the actions related to one act of
correspondence.

<calendarDesc> (calendar description) contains a description of the calendar system used in any dating
expression found in the text.
These elements are further described in the remainder of this section.
When the corpus module described in chapter 15. Language Corpord is included in a schema, three further
elements become available within the <profileDesc> element:
<textDesc> (text description) provides a description of a text in terms of its situational parameters.

<particDesc> (participation description) describes the identifiable speakers, voices, or other participants in
any kind of text or other persons named or otherwise referred to in a text, edition, or metadata.

<settingDesc> (setting description) describes the setting or settings within which a language interaction
takes place, or other places otherwise referred to in a text, edition, or metadata.
For descriptions of these elements, see section 15.2. Contextual Information.

When the transcr module for the transcription of primary sources described in chapter 11. Representation
of Primary Sources is included in a schema, the following elements become available within the <profileDesc>
element:

<handNotes> contains one or more <handNote> elements documenting the different hands identified within
the source texts.

<listTranspose> supplies a list of transpositions, each of which is indicated at some point in a document
typically by means of metamarks.
For a description of the <handNotes> element, see section 11.3.2.1. Document Hands. Its purpose is to group
together a number of <handNote> elements, each of which describes a different hand or equivalent identified within
a manuscript. The <handNote> element can also appear within a structured manuscript description, when the
msdescription module described in chapter 10. Manuscript Description is included in a schema. For this reason,
the <handNote> element is actually declared within the header module, but is only accessible to a schema when
one or other of the transcr or msdescription modules is included in a schema. See further the discussion at
11.3.2.1. Document Hands.
The <listTranspose> element is discussed in detail in section 11.3.4.5. Transpositions.

2.4.1 Creation

The <creation> element contains phrases describing the origin of the text, e.g. the date and place of its composition.
<creation> contains information about the creation of a text.

The date and place of composition are often of particular importance for studies of linguistic variation; since such

information cannot be inferred with confidence from the bibliographic description of the copy text, the <creation>

element may be used to provide a consistent location for this information:

<creation>
<date when="1992-08">August 1992</date>
<rs type="city">Taos, New Mexico</rs>
</creation>

2.4.2 Language Usage

The <langUsage> element is used within the <profileDesc> element to describe the languages, sublanguages,
registers, dialects, etc. represented within a text. It contains one or more <language> elements, each of which
provides information about a single language, notably the quantity of that language present in the text. Note that
this element should not be used to supply information about any non-standard characters or glyphs used by this
language; such information should be recorded in the <charDecl> element in the encoding description (see further
5. Characters, Glyphs, and Writing Modes).
<langUsage> (language usage) describes the languages, sublanguages, registers, dialects, etc. represented
within a text.
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<language> characterizes a single language or sublanguage used within a text.
@usage specifies the approximate percentage (by volume) of the text which uses this language.
@ident (identifier) Supplies a language code constructed as defined in BCP 47 which is used to
identify the language documented by this element, and which is referenced by the global
xml:lang attribute.

A <language> element may be supplied for each different language used in a document. If used, its ident attribute
should specify an appropriate language identifier, as further discussed in section vi.1 Language Identification. This is
particularly important if extended language identifiers have been used as the value of xml:lang attributes elsewhere
in the document.

Here is an example of the use of this element:

<langUsage>
<language ident="fr-CA" usage="60">Québecois</language>
<language ident="en-CA" usage="20">Canadian business English</language>
<language ident="en-GB" usage="20">British English</language>
</langUsage>

2.4.3 The Text Classification

The <textClass> element is used to classify a text in some way.
<textClass> (text classification) groups information which describes the nature or topic of a text in terms
of a standard classification scheme, thesaurus, etc.
Text classification may be carried out according to one or more of the following methods:
+ by reference to a recognized international classification such as the Dewey Decimal Classification, the Universal
Decimal Classification, the Colon Classification, the Library of Congress Classification, or any other system widely
used in library and documentation work

« by providing a set of keywords, as provided for example by British Library or Library of Congress Cataloguing
in Publication data

+ by referencing any other taxonomy of text categories recognized in the field concerned, or peculiar to the material
in hand; this may include one based on recurring sets of values for the situational parameters defined in section
15.2.1. The Text Description, or the demographic elements described in section 15.2.2. The Participant Description

The last of these may be particularly important for dealing with existing corpora or collections, both as a means of

avoiding the expense or inconvenience of reclassification and as a means of documenting the organizing principles

of such materials.
The following elements are provided for this purpose:
<keywords> contains a list of keywords or phrases identifying the topic or nature of a text.
@scheme identifies the controlled vocabulary within which the set of keywords concerned is
defined, for example by a <taxonomy=> element, or by some other resource.

<classCode> (classification code) contains the classification code used for this text in some standard
classification system.
@scheme identifies the classification system in use, as defined by, e.g. a <taxonomy> element, or
some other resource.

<catRef> (category reference) specifies one or more defined categories within some taxonomy or text
typology.

The <keywords> element simply categorizes an individual text by supplying a list of keywords which may describe
its topic or subject matter, its form, date, etc. In some schemes, the order of items in the list is significant, for example,
from major topic to minor; in others, the list has an organized substructure of its own. No recommendations are made
here as to which method is to be preferred. Wherever possible, such keywords should be taken from a recognized
source, such as the British Library/Library of Congress Cataloguing in Publication data in the case of printed books,
or a published thesaurus appropriate to the field.

58


https://tools.ietf.org/html/bcp47

2.4 The Profile Description

The scheme attribute is used to indicate the source of the keywords used, in the case where such a source exists.
If the keywords are taken from an externally defined authority which is available online, this attribute should point
directly to it, as in the following examples:

<keywords scheme="http://classificationweb.net">
<term>Babbage, Charles</term>
<term>Mathematicians - Great Britain - Biography</term>
</keywords>

<keywords scheme="http://id.loc.gov/authorities/about.html#lcsh">

<term>English literature -- History and criticism -- Data processing.</term>
<term>English literature -- History and criticism -- Theory, etc.</term>
<term>English language -- Style -- Data processing.</term>
<term>Style, Literary -- Data processing.</term>

</keywords>

If the authority file is not available online, but is generally recognized and commonly cited, a bibliographic
description for it should be supplied within the <taxonomy> element described in section 2.3.7. The Classification
Declaration; the scheme attribute may then reference that <taxonomy> element by means of its identifier in the
usual way:

<keywords scheme="#welch">
<term>ceremonials</term>
<term>fairs</term>
<term>street life</term>
</keywords>
<!-- elsewhere in the document -->
<taxonomy xml:id="welch">
<bibl>
<title>Notes on London Municipal Literature, and a Suggested
Scheme for Its Classification</title>
<author>Charles Welch</author>
<edition>1895</edition>
</bibl>
</taxonomy>

If no authority file exists, perhaps because the keywords used were assigned directly by an author, the scheme
attribute should be omitted.

Alternatively, if the keyword vocabulary itself is locally defined, the scheme attribute will point to the local
definition, which will typically be held in a <taxonomy> element within the <classDecl> part of the encoding
description (see section 2.3.7. The Classification Declaration).

The <classCode> element also categorizes an individual text, by supplying a numerical or other code rather
than descriptive terms. Such codes constitute a recognized classification scheme, such as the Dewey Decimal
Classification. On this element, the scheme attribute is required; it indicates the source of the classification scheme
in the same way as for keywords: this may be a pointer of any kind, either to a TEI element, possibly in the current
document, as in the <keywords> examples above, or to some canonical source for the scheme, as in the following
example:

<classCode scheme="http://www.udcc.org/udcsummary/php/index.php">005.756</classCode>
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The <catRef> element categorizes an individual text by pointing to one or more <category> elements using the
target attribute, which it inherits from the att. pointing class. The <category> element (which is fully described
in section 2.3.7. The Classification Declaration) holds information about a particular classification or category within
a given taxonomy. Each such category must have a unique identifier, which may be supplied as the value of the
target attribute for <catRef> elements which are regarded as falling within the category indicated.

A text may, of course, fall into more than one category, in which case more than one identifier may be supplied
as the value for the target attribute on the <catRef> element, as in the following example:

<catRef target="#b.a4 #b.d2"/>

The scheme attribute may be supplied to specify the taxonomy to which the categories identified by the target
attribute belong, if this is not adequately conveyed by the resource pointed to. For example,

<catRef target="#b.a4 #b.d2"
scheme="http://www.example.com/browncorpus"/>
<catRef target="http://www.example.com/SUC/#A45" />

Here the same text has been classified as of categories b.a4 and b.d2 within the Brown classification scheme (presumed
to be available from http://www.example.com/browncorpus), and as of category ‘A45’ within the SUC
classification scheme documented at the URL given.

In general, it is a matter of style whether to use a single <catRef> with multiple identifiers in the value of target
or multiple <catRef> elements, each with a single identifier in the value of target. However, note that maintenance
of a TEI document with a large number of values within a single target can be cumbersome.

The distinction between the <catRef> and <classCode> elements is that the values used as identifying codes are
exhaustively enumerated for the former, typically within the TEI header. In the latter case, however, the values
use any externally-defined scheme, and therefore may be taken from a more open-ended descriptive classification
system.

2.4.4 Abstracts

The main purpose of the <abstract> element is to supply a brief resume or abstract for an article which was originally
published without such a component. An abstract or summary forming part of the document at its creation should
usually appear in the front matter (<front>) of the document.

<profileDesc>
<abstract>
<p>This paper is a draft studying
various aspects of using the TEI
as a reference serialization framework
for LMF. Comments are welcome to bring
this to a useful document for the
community.
</p>
</abstract>
</profileDesc>

Abstracts may be provided in multiple languages, distinguished by the xml:lang attribute:

<profileDesc>
<abstract xml:lang="en">
<p>The recent archaeological emphasis
on the study of settlement patterns,
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landscape and palaeoenvironments has
shaped and re-shaped our understanding
of the Viking settlement of Iceland.
This paper reviews the developments
in Icelandic archaeology, examining
both theoretical and practical advances.
Particular attention is paid to new
ideas in terms of settlement patterns
and resource exploitation. Finally,
some of the key studies of the ecological
consequences of the Norse
<foreign xml:lang="is">landnam</foreign>
are presented. </p>
</abstract>
<abstract xml:lang="fr">
<p>L’accent récent des
recherches archéologiques sur 1’étude des
configurations spatiales des colonies, de la
géographie des sites ainsi que des éléments
paléo-environnementaux nous méne a réexaminer
et réévaluer nos connaissances acquises sur
la colonisation de 1’Islande par les Vikings.
Cet article passe en revue le développement
de 1'archéologie islandaise en examinant les
progres théoriques et pratiques en la matiere.
Une attention particuliére est portée sur
1’étude des configurations spatiales des
colonies ainsi qu'une considération des
questions d’'exploitation des ressources.
Finalement, l’article présente un apercu des
études principales qui traitent des
conséquences écologiques du
<foreign xml:lang="is">landnam</foreign>
islandais.</p>
</abstract>
</profileDesc>

The same element may be used to provide other summary information supplied by the encoder, perhaps grouped
together into a list of discrete items:

<profileDesc>
<abstract>
<list>

<item>An annual HBC supply ship is
set to the North West Coast for mid-September.</item>

<item>

<name key="pelly jh">Pelly</name> writes
to ascertain the British Government's plans
for the lands associated with the Oregon Treaty;
he