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Abstract

This is a brief sketch of the I#TgX3 Project: back-
ground, history, principles, aims and functionality.

The new version of I4TEX is, like the current
version, a freely available system for automated
processing of structured documents, formatting
them to the highest typographic standards by use
of the TEX typesetting software.

Although its uses include a very large range of
published documents, the importance of its unsur-
passed ability to format mathematical formulas will
not be forgotten in producing the new version.

It is being produced by an international group
of volunteers under the technical direction of Frank
Mittelbach.

1 Why a new version?

With TeX, Knuth designed a formatting system [7]
that is able to produce a large range of documents
typeset to extremely high quality standards. For
various reasons, including its quality, portability,
stability and availability, TEX spread very rapidly
and can nowadays be best described as a world-wide
de facto standard for high quality typesetting.
Although it is most famous for its ability to typeset
mathematics, it is being used for many other types
of document, particularly those with multi-lingual
requirements.

The TEX system is fully programmable. This
allows the development of high-level user interfaces
whose input is processed by TEX'’s interpreter to
produce low-level typesetting instructions; these are
input to TEX’s typesetting engine which outputs
the format of each page in a device-independent
page-description language.

*This is a reprint of an article originally
submitted to the Euromath Bulletin.
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Many people have made use of this pow-
erful feature of TEX and developed their own
front-ends; the most commonly used such pack-
ages are AMSTEX and LAAMSTEX by Michael
Spivak [30, 29] and I4TEX by Leslie Lamport [8].
The development of A\(STEX was sponsored by the
American Mathematical Society, a publishing house
which now processes and typesets the majority of
its output using TEX.

The principal aim of A\STEX was to simplify
the user interface to the sophisticated built-in
math-typesetting capabilities of TEX. It therefore
does not provide support for certain more general
document processing requirements (such as sym-
bolic cross-references, automatic numbering, etc.); it
is therefore most appropriate for short articles which
contain lots of formulas.

The I#TEX system, on the other hand, supports
the needs of long documents such as textbooks and
manuals. [t was designed to separate content and
form as much as possible by providing the user with
a generic (i.e. logical rather than visual) markup
interface; this is combined with style files in which
the formatting is specified. Nevertheless, I4TEX
also provides a complete set of direct formatting
instructions; these allow the user to access the
full power of TEX's typesetting expertise when
preparing the final version of the document.

Recent years have shown that the concepts and
approach of IATEX have become widely accepted.
Indeed, [ATEX has become the standard method
of communicating and publishing documents in
many academic disciplines. This has led to many
publishers accepting I#TEX source for articles and
books. The American Mathematical Society, for
example, now provides a IATEX style option [1]
which makes the math-typesetting features of
AMSTEX available to users of #TEX. But the
use of I#TEX in the publishing industry goes
further: Elsevier Science Publishers, for example,
are developing a system [24] which links SGML
(for electronic storage of documents in databases)
and TEX (for formatting these documents).

The use of [ATEX, together with SGML, is now
also spreading into industrial environments, where
the technical qualities of TEX together with the
concepts of IATEX are considered a powerful com-
bination of great potential importance to such ar-
eas as corporate documentation [33] and database
publishing.
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With the spreading use of SGML-compliant
systems, such as the Grif editor, #TEX again is
a common choice as the formatter for high quality
typeset output [9]. A typical SGML Document Type
Definition (DTD) uses concepts similar to those of
IATEX. Therefore, as in the Euromath system, the
formatting is often implemented by simply mapping
document elements to I#TEX constructs rather
than directly to ‘raw TEX’ [31]. This enables the
sophisticated analytical and processing techniques
built in to much of the I#TEX software to be
exploited; and it avoids the need to program in TEX.

Such developments ensured that the uses of
IATEX have become widespread, both geographi-
cally and typographically. However, they have also
pushed the system way beyond its original intended
purpose. Moreover, as most people who have been
involved in the production of style files will agree,
they have demonstrated that the current version,
whilst making the author’s job easier, provides little
assistance to developers of new applications. Thus
there can be no doubts about the need for the con-
tinued development of I#TEX into a new, improved,
front-end to TEX—one that will serve the typeset-
ting needs of the nineties and beyond—so that is
what we intend the I4TEX3 project to provide.

2 History

The original goals for the development of a new
version of #TEX are described in a paper [21]
presented in 1989 at the 10th annual meeting of the
TEX Users Group at Stanford—it was also at this
time that Leslie Lamport expressed his full support
for such a project. However, we have since discovered
that those original goals did not touch many of the
deficiencies of the current system.

New applications of I#TEX have highlighted
many limitations of its interface (both for authors of
documents and for designers of styles); and further
research on such problems led us to the conclusion
that one gains very little by just providing more
and more specialized style files to solve this or
that special problem. This is because many of
these deficiencies and limitations have their source
in #TEX’s internal concepts and design [21, 22, 23].

The most important of those original goals,
and one that is still a core part of the ATEX3
system and a central concern of the project team, is
the provision of a good style design interface—one
that allows easy implementation of various layouts.
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(Easy, of course, is relative: we mean ‘as easy as
possible, given the complexity of the task’.) In
order to make [#TEX3 a fully flexible and extensible
system, a major effort is needed in the near future
in order to get this interface ‘right’.

3 Aims

The principle aims guiding our work on the project’s
development are as follows.

e The I#TEX3 system will provide high quality
typesetting for a wide variety of document
types and typographic requirements.

e For authors, it will be easy to use since it will
be highly automated, but controllable.

e For editors and designers, it will support the
direct formatting commands which are essential
to the fine-tuning of document layout.

e [t will process complex structured documents
and support a document syntax that allows
automatic translation of documents conforming
to commonly used SGML document type
definitions into I#TEX documents—this syntax
will therefore, for example, support the SGML
concepts of ‘attribute’ (or ‘named argument’)
and ‘short reference’, in such a way that
these can be easily linked to the corresponding
SGML features.

o I#TEX3 will be designed as an open system
and, like the present version, it will be usable
with any standard TEX system and will thus be
available on a very wide range of platforms.

e Its highly modular design will provide a system
that is flexible and extensible, with well-defined
and fully documented interfaces.

e The code itself will also be thoroughly docu-
mented and the modular design will help to
make the system easy to maintain and enhance.

e We shall also provide extensive catalogues con-
taining many examples that are carefully de-
signed to make the learning time for new users
(including designers, editors and programmers)
as short as possible.

4 Available now!
In some important areas, the extra facilities of
[ATEX3 are already available to current I#TEX users.

e The New Font Selection Scheme (NFSS) is now
in widespread use, providing very general and
powerful tools for setting up and accessing
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all available fonts. A new version (NFSS2)
has recently been released, which extends the
flexibility of the system in the following areas
of font management.

— Scalable fonts, e.g., support for PostScript
fonts.

— Encodings, i.e., support for multilingual
documents allowing change of font encod-
ing (code page) within a document.

— Math symbols, facilitating access to a wide
range of symbols.

— Math typesetting using any suitable fam-
ily of fonts, eg Lucida or Adobe Times.

o With AMSIATEX [1] the capabilities of IATEX
for mathematical typesetting have reached at
least the standard of ApSTEX.

e Work by Frank Mittelbach and David Carlisle,
together with valuable suggestions by several
others, has made available more sophisticated
tabular processing [15].

e Various forms of multiple-column formatting
are also now available [14].

e Johannes Braams [2] has produced a new
version of the ‘Babel system’ to support a wide
range of languages.

5 New features

I#TEX3 will provide much new and enhanced
functionality in addition to the above facilities; and
its ‘I#TEX3 programming language’ will enable it to
be further extended in a controlled way.

Here are further details of some of the many
planned improvements.

e A robust author interface: providing interactive
error recovery linked to an on-line help system.

e Languages: the typesetting will be customis-
able for use with different languages (as will
the whole system, e.g. the error/help com-
ponents). In particular, there will be support
for mixed language documents and for multiple
languages within one paragraph to be correctly
hyphenated.

e Table formatting: a large number of extensions
in this area will be available, including:

— multi-page tables;
— automated column width calculation;

— a variety of designs for ruled tables;
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e Float handling: the major problem in process-

ing floats (e.g. tables and figures) is the precise
specification of the designer’s rules concerning
how to position them. The new system will
make it possible to implement a large range of
such positioning algorithms, including the re-
quirements of multi-column formatting, whilst
also supporting explicit positioning commands.

Many of the non-typesetting aspects of docu-
ment processing will be automated, providing
a flexible interface to cover a wide range of
requirements and styles in the following areas:

— citations and bibliographies;
— cross-references;

— indexing, etc.;

— tables of contents, etc.;

— multiple marks.

The enhanced functionality in the area of
mathematical typesetting will include:

— alignments in displayed formulas;
— alphabets, symbols, embellishments;
— commutative (arrow) diagrams.

These will extend many of the features which
are already available in the current version of
AMSTATEX [1].

The system will also support the elements
defined in the ‘standard SGML DTD for
mathematical expressions’ which is currently
under development [32].

The typesetting requirements of many other
areas will also be addressed—some examples:

— technical documentation (e.g. offset lay-
out, change bars);

— academic publishing in the humanities
(e.g. critical text editions);

— structural formulas in chemistry;

— integration of graphical structures, includ-
ing shading and colour;

Interfaces

As we said earlier, the design specification interface
is probably the most significant single new feature
of I#TEX3. It will have two clearly separated parts:

— the creation of the generic mark-up (e.g. envi-

ronments) used by the author in creating the
IATEX form of the document;
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— the specification of how (in SGML language)
the document elements will be formatted.

This will simplify the production of different layouts
for the same document type. It will also enable
I#TEX documents to be created and modified by
structured document editors, such as Arbortext
Publisher and Grif. Indeed, these two parts are
direct analogues of the following components of
the Grif system: the ‘generic structure definition
(or S) language’ and the ‘presentation description
(or P) language’ [4].

However, in order to support the requirements
of high quality typesetting, the I#TgX3 equivalent of
the P language will need to be even richer than the
Grif language. Despite the complexity of the task,
this part of the ‘designer interface’ will help to make
the following straightforward:

e specification of a wide variety of typographic
design rules;

e linking of the elements in a document type to
the desired formatting;

e specifying and modifying all of the parameters
that influence the layout.

Another important interface will be the I#TEX3
programming language, used for producing enhance-
ments and extensions: it will be an entirely new
language based on data structures and operations
suited to the kind of programming required by doc-
ument processing applications and to the expression
of visual components of the layout process. Built on
this language there will be high-level generic func-
tions that allow the straightforward expression of
common layout components.

7 Resources

The majority of the work, including conceptu-
alisation, modelling, prototyping, implementation
and testing, is being undertaken by a dozen in-
dividuals under the technical direction of Frank
Mittelbach. This work is, in most cases includ-
ing that of the technical director, done entirely in
their spare time and so involves, as you can imag-
ine, a lot of enthusiasm to keep the project alive. A
large number of other individuals and organisations
have contributed in one way or another to the effort,
and we are confident that this number will continue
to rise.

There are, nevertheless, many other tasks still
to be done in support of the IATEX3 project. These

GUST, Zeszyt 2 21

can be worked on concurrently with the develop-
ment of the I#TEX3 kernel system. Furthermore,
some of these tasks require special expertise not
found among the core programming team. Initial
research, analysis, and other work on these tasks
by volunteers will, we are sure, greatly speed up the
process of integrating a number of desirable features
into I#TEX3.

For this reason a ‘volunteer task list’ has been
set up: this describes briefly the individual tasks,
which require a wide variety of expertise and time
involvement. It will be updated at regular intervals
and a copy is available, via anonymous ftp from the
following sites:

e niord.shsu.edu,
directory [fileserv.vol-task];

e ftp.uni-stuttgart.de,
directory soft/tex/vol-task.

For access via mail server, send mail to
subject line
sendme vol-task, or

fileserv@shsu.bitnet, with no
and in the body write:
to mail-server@rus.uni-stuttgart.de, with no
subject line and in the body write:
soft/tex/vol-task/vol-task.tex. If you are un-
able to retrieve a copy via electronic networks,

please contact Chris Rowley.

send

To provide a means of communication with
a large number of ITEX wusers an electronic
mailing list has been installed at Heidelberg. To
subscribe to this list send a mail message to
listserv@vm.urz.uni-heidelberg.de, with one
line as the body of the message (substituting your
own names):

subscribe LaTeX-L First-name surname

One of the major, and growing, problems is how
to bring people from all over the world together to
discuss the open questions and find new solutions.
It is important that these meetings involve people
from outside the project since we very much need
the views and experience of typesetters, designers,
publishers, etc. to help eliminate the flaws in the
system and to find new and better solutions.

We have so far held two ‘open workshops’, in
London, UK and Boston, USA; these were hugely
successful and showed that further workshops of this
kind are essential if we are to provide [#TEX3 with
a good designer interface.
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It is now clear that our ability to maintain the

current progress will depend on adequate financial
support being available for the following purposes:

enhancement of computer equipment and soft-
ware for the core development team;

purchase of books on typography and other
related subjects;

essential expenses (travel, accommodation,
etc.) for meetings of the project’s core de-
velopment team; and also for meetings with
others, for example: testers of early versions;
publishers; typographic designers; suppliers of
related software, etc.
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How might IATEX3 deal
TrXline,

Suggestions for

Projekt TATEX3

Wybér (nie uzgodniony z autorami) i tlumaczenie
Bogustaw Lichonski.

Wstep

Pragne przyblizy¢ wszystkim projekt powstania
nowej wersji I#TpX-a, ktéra dzieki nam wszystkim
moze wkrétce sig narodzid.

IATEX3 jest — podobnie jak I#TEX - progra-
mem dostepnym za darmo, stuzagcym do kompute-
rowego formatowania publikacji na najwyzszym ty-
pograficznym poziomie. I#TEX3 bedzie kolejnym su-
perrozwinieciem TEX-a, wytworzonym przez grupe
ochotnikéw pod moim technicznym nadzorem.

3. Gtoéwne cele

Oto cele jakie postawiliSmy sobie do realizacji:

o [ATEX3 bedzie spelnial wymagania kazdego ty-
pografa pod wzgledem stylu i wygladu publika-
cji
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e Autorzy uzyskajg latwy w obstudze lecz wy-
konujacy skomplikowane operacje system. Przy
czym wykonanie nawet bardzo zlozonych ope-
racji bedzie w pelni kontrolowalne przez uzyt-
kownika

e Publikacja — podobnie jak w I#TEX-u — bedzie
miata okre§long strukture, wzbogacong o me-
chanizm pozwalajacy zautomatyzowaé ttuma-
czenie dokumentéw dostosowanych do czesto
uzywanego obecnie standardu SGML

e Nowy IATEX3 bedzie systemem otwartym, po-
dobnie jak wersja obecna dziatal bedzie z do-
wolng implementacjg TEX-a

e Kazdy uzytkownik bedzie mial mozliwosé do-
wolnego rozszerzania systemu I#TEX3 dzigki
mozliwosci tworzenia wtasnych makr

e Zamierzamy przygotowaé caly zbiér przykta-
dowych publikacji, ktére utatwig poznanie sys-
temu IATEX3

4. Dostepne juz teraz

Poniewaz prace trwaja, wiec mamy juz pewne
osiggniecia. Oto one:

e Nowy System Wyboru Fontéw (New Font
Selection Scheme) jest juz gotowy i uzywany.
Dostarcza on bardzo ogdlnych i ,mocnych”
narzedzi, ktére pozwalajg na wykorzystanie:

— fontéw skalowalnych

— wielu réznych alfabetéw dzigki mozliwo-
§ci zmiany stron kodowych (code page)
wewnatrz publikacji

— calego zbioru nowych symboli matema-
tycznych

— dowolnej rodziny np. Lucida czy Adobe
Times fontéw do sktadu formut matema-
tycznych

e Nowy mechanizm tabulacyjny [15]

e Nowa forma skitadu wieloszpaltowego [14]

e Wilaczenie nowej wersji systemu Johannesa
Braamsa [2] “Babel” wspomagajacego uzywa-
nie wielu réznych jezykéw narodowych

5. Zamiary

Skoro nowy [#TEX3 rozwija sie i nie jest jeszcze
ukoniczony, mamy wiele do zrobienia, choéby:

e Nowoczesny i wydajny interfejs uzytkownika
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e Mozliwo§¢ konfigurowania sktadu ze wzgledu
na rézne jezyki w zakresie jednego akapitu
z uwzglednieniem poprawno$ci dzielenia wyra-
zZ6wW

e Nowoczesny system sktadania tabel, bez ko-
niecznos$ci obliczania szerokosci kolumn itp.

e Dowolne umieszczanie tabel i rysunkéw w skta-
dzie wieloszpaltowym

e Zautomatyzowane w pelni zostanie zastoso-
wanie odwolan do cytatéw i numeréw stron,
tworzenie bibliografii, skorowidza, spisu tresci
itp.

e Zwiekszenie funkcjonalno$ci w zakresie sktadu
matematyki, czyli dowolne justowanie wy-
eksponowanych formul matematycznych ($$),
nowe alfabety, symbole i akcenty oraz dia-
gramy komutacyjne. System bedzie takze za-
wieral elementy zdefiniowane w standardowym
SGML DTD dla wyrazei matematycznych [32]

e Bogata dokumentacja

6. Interfejsy

Jak wspomnialem wcze$niej nowy interfejs uzyt-
kownika moze by¢ jedng z najwiekszych atrakcji
systemu I#TEX3. Interfejs ten bedzie mial dwie
zasadnicze czesci:

e tworzenie ogdlnych odwotan bedacych elemen-
tami formatowanego dokumentu

e wskazéwki w jaki sposéb elementy publikacji
powinny by¢ formatowane (w jezyku SGML)
Innym waznym interfejsem bedzie jezyk pro-

gramowania #TEX3 uzywany do tworzenia roz-
szerzen. Bedzie to jezyk bazujacy na strukturach
danych i operacjach dostosowanych do sposobu
programowania danego typu publikacji.

Poszukuje wolontariuszy

Jak wspominalem system I#TEX3 tworzony jest
1 bedzie przez grupe ochotnikéw, ktérych aktualng
liste uzyskaé mozna przez Internet. Dokladny adres
znalez¢ mozna w angielskim oryginale artykutu.
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Uciecha z TEX-a

Krzyzéwka
Rozwigzanie z poprzedniego numeru (jedno z wielu
mozliwych):

\
\
\
\

Przedstawiona w poprzednim numerze zartobliwa
kompozycja autorstwa G. R. Reichhelma z 1861 r.
(Jenod Ban, The tactics of end-games, Corvina
Press 1963) wydaje sie latwa, ale dla porzadku. ..

U
E
Z
U

Mmoo
=112 =1[P!
o |3
]| 1|90 | [T

Szachy

po ¢\ d3-eb, wszystkie czarne kréle s3 zamatowane.

Sa to litery XYZ fontu yinit zZMETAFONTowanego
przez Yannisa Halarambousa, dostepnego w wielu
archiwach.



