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The EuroTEX 2003 Conference

Yannis Haralambous
Département Informatique

A . 7 . 717/ . .
Ecole Nationale Supérieure des Télécommunications de Bretagne

CS 83818, 29238 Brest Cédex, France
Yannis.Haralambous@enst-bretagne.fr
http://omega.enstb.org/yannis

Who, Where, When

The Fourteenth European TEX Conference [1] was or-
ganized by the Computer Science Department of the
“Ecole Nationale Supérieure des Télécommunications de Bre-
tagne” [2], a “grande école” (= French engineering
school) located in Brest, Brittany (in western France).
Forty-four talks were held over four days, starting on
June 24th, 2003. More than 125 people attended the
conference, coming from places as remote and diverse
as Russia, Hong Kong, Australia, India, South Africa,
Brazil, California, Canada, and of course... several Eu-
ropean countries. Nevertheless we sadly missed most of
the TEX & TUG veterans (Barbara Beeton, Karl Berry,
Alan Hoenig, Mimi Burbank, Patricia Monohon, and
many more), probably because of the TUG meeting in
Hawaii held very shortly after Brest.

Topics

Academic conference or TEX users meeting? This is the
usual dilemma when dealing with TEX, which brings to-
gether people doing academic research as well as prac-
titioners, not to mention people simply doing it for fun.
We tried to cover all aspects. The theme of this confer-
ence was “Back to Typography”, intended as a reaction

(Taken by Tereza Haralambous)

to previous conference themes dealing mainly with ad-
vanced technological aspects of TEX, like “TEX and the
WWW?”) or “TEX in the era of XML and Unicode” that
followed in 2004. The idea was to focus on what makes
TEX unique: Don Knuth’s (and his followers) passion for
fine typography.

This thematic orientation gaved us the opportunity
to welcome contributions outside the strict scope of TEX
& friends. In fact this may have been the first TEX
conference at which there were speakers who had never
heard of TEX, and discovered it during the conference.
Many papers were submitted in MS Word format, also a
very unusual fact for a TEX conference.

Overview of the Talks

Although not clearly labeled as such, we tried to orga-
nize sessions by gathering talks in similar areas of in-
terest. Day 1 was a very TgXnical day, with talks
on present or future extensions of TEX (“superglue”,
Omega, ConTEXt, advanced output routines, font man-
agement, etc.). Not surprisingly some talks also dealt
with XML.

The morning of Day 2 was a kind of continuation of
Day 1, featuring talks on various topics around TEX. In
the afternoon we switched to completely different sub-
jects, namely Arabic calligraphy, semiology and history
of typography, intertextuality. This was the part of the
conference which was the farthest from TEX proper and
the closest to the humanities.

Day 3 was also split in two parts. In the morn-
ing we dealt with two main issues: bibliography (Bibu-
lus, mIB18TEX, BisTEX++) and METAFONT extension
projects. In the afternoon once again we had “non-TEX”
talks, but this time more technical and related to fonts (in
general), history of typography and layout, collaborative
DTP, and the like.

Day 4 started as a “font day”, since more than half
of the talks dealt with fonts, their history, technologies
and applications. Only at the end of the day did the topic

shift to multilingual support and critical editions.
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The EuroTEX 2003 Conference

(Taken by Tereza Haralambous)

Languages

As was the case for the Parisian Euro'TEX 1991, many
talks were held in French. Fortunately we had a simul-
taneous translation team, made up entirely of colleagues
from the Language Department of ENST Bretagne: Janet
Ormrod, Mary Gravot and Patrick McLaughlin. They
did an heroic job, not only translating at high speed but
even explaining and commenting when necessary. We are
extremely grateful to them!

Unlike Paris g1, the Brestian EuroTEX proceedings
contain a significant number of papers written in French
(almost a fourth of the papers, more than a third when
counting pages). This may seem irritating to the average
English-speaking reader, but let us not forget that even

a mere fifty years ago it was quite common for papers
in important scientific journals, even American ones, to
be written in the author’s native language, be it French,

Our fearless translators at the task (taken by Tereza Haralambous)

German, Italian or Spanish. And in the humanities this
is still the case today.

Logo and (‘Typo)graphical Aspects

The TEX community likes tradition, and one of most
beautiful traditions for the iconography of conferences
(also book covers, t-shirts, mugs and whatever that can
carry a picture) is to use drawings by Duane Bibby [3],
showing the TEX lion, METAFONT lioness and their
small computer companion in the context of the confer-
ence. For Brest 03 we could dress the lion as a sailor
or a pirate (Brest is the favourite harbour for French pi-
rate stories), or as an Obélix-like Celt carrying menhirs.
We preferred to stick to the typography theme: the lion
and lioness have become craftsmen in an 16th century
printshop. The lion holds two character blocks in his
right hand (the letters “DK”: initials well-known to ev-
ery TEX user) and one block in his left hand (the Greek
letter “x”). One of the most beautiful Bibby drawings!

TP
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Yannis Haralambous

Although the conference was held in France, the vi-
sual style of its proceedings is rather British. The ban-
ner “Back to Typography” is typeset in Hoefler’s English
Textura [4] (from the collection “Historical Allsorts”),
a font inspired by Caxton’s blackletter, which brings us
back not only to typography, but to the very origins of
British printing:

Back to Tppographp

The font used for the text is the result of a monu-
mental project of typeface digitization of William Cas-
lon’s historical collection of typefaces: Justin Howes has
drawn 14 (!) different optical sizes, ranging from 8 to 96
points, in roman, italics and small caps. This font set is
called Founders Caslon [ 5], and Justin has kindly allowed
us to use it for this volume. Typewriter text and mathe-
matical formulas are set in Computer Modern.

Social Events

In the late afternoon of the first conference day, the book-
store Dialogues [6], one of biggest bookstores in France,
invited us for an “apéritif” cider session. For a few hours
the bookstore was open only to conference attendees, al-
lowing them to browse among hundreds of thousands of
books.

On day 2 we had our gala evening at a restaurant
outside town. Before dinner we had a Breton folk dance
session, where attendees had the chance to learn Breton
dances from members of the local folk dance group in tra-
ditional costumes. Breton music was played by the Kazi-
modal [7]band, 2/3’s of which were members of the con-
ference programme committee. After dinner the mu-
sic switched to rhythm & blues, also performed by col-
leagues at ENST Bretagne: the Tom Chicago band [8].

On Saturday, June 28th, we had our big excursion:
the attraction was La Vapeur du Trieux [q], a train con-

| ' ‘L

| ;
taken by Dag Langmyhr)

La Vapeur du Trieux (taken by Dag Langmyhr)

necting Paimpol to Pontrieux, hauled by a 120-ton steam
locomotive, built in Germany in 1912. Pontrieux is a
very beautiful Breton village, and the weather was per-
fect — as we planned it.

A beautiful bridge in Pontrieux (taken by Dimitri Marakov)
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Gratitude

A conference is a collective effort and many volunteers
participated in this one, colleagues, students, and oth-

rs. But a few people worked hard for a long time be-
fore the conference even started, and these people de-
serve a special thanks: Anne-Marie I’Hostis and Odile
Ely managed and organized the food, dormitories and
hotels, transportation, gala, excursion, t-shirts and mugs,
registrations, financial issues, and so much more. With-
out them the conference would have been a failure and
the author would have had a nervous breakdown.

Many thanks also to Andrzej Borzyszkowski and
GUST for organizing the EuroTEX bus, a 5,000 km
Warsaw-Brest roundtrip with stops at several German
towns and Paris.

My dear wife, Tereza Haralambous, was the “of-
ficial” conference photographer, but many attendees also
took pictures. We have gathered more than 500 of them
on the conference Web site [10].

The conference received funds from public insti-
tutions such as the Conseil général du Finistere [11],
the Région Bretagne [12], the Communauté Urbaine
de Brest [13] (afterwards renamed Brest Metropole
Océane), and the Groupe des Ecoles de Télécommuni-
cations [14]. It also received donations from TUG, GUT
and DANTE. Air France and SNCF offered a discount on
airway and railway tickets. Our warmest thanks go to all
of them.

In Memoriam

The author could not finish this introduction to the Eu-
roTEX 2003 proceedings without a thought for his fa-
ther, Athanassios-Diomidis Haralambous, who passed
away a few days before the conference. Besides being a
loving father, he was both a scholar and a scientist, and
a passionate book lover. As the eternal song says, Venit
mors velociter| Rapit nos atrociter| Nemini parcetur.

CCONSEIL GENERAL

FINISTERE

g P

Communaute

BREST

Penn-ar-Bed

The EuroTEX 2003 Conference

The registration desk volunteers: Selma Matougui, Frédéric Miras,
Kamal Gakhar, Anne-Marie L’'Hostis (taken by Tereza Haralambous)
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Schedule — Programme horaire

Tuesday, June 24th, morning session

9:00 AM: Opening speech by Bernard Ayrault,
Director of ENST Bretagne
Talks starting at g:30 AM
Frank Mittelbach (EDS, Mainz)
& Chris Rowley (Open University, London)
Hans Hagen (Pragma ADE, Hasselt)

Coffee break 10:30-11:00 AM
John Plaice (UNSW, Sydney)
& Yannis Haralambous (ENST Bretagne, Brest)

Gabor Bella & Anish Mehta
(ENST Bretagne, Brest)

Yannis Haralambous (ENST Bretagne)
& John Plaice (UNSW, Sydney)

Lunch 12:30 AM-2:00 PM

9h00 : Discours douverture par Bernard Ayrault, directenr de
LPENST Bretagne

Début des exposés : 9h30

Superglue

Superglue

Can TgX beat DTP?

TEX peut-il battre la PAO ?

Pause café : 10h30-115

Generating multiple outputs from Omega
Génération de sorties multiples a partir £ Omega

Using Omega and odvips with TrueType and OpenType fonts

Utilisation & Omega et odvips avec des fontes TrueType et
OpenType

XIKTEX, a DTD/Schema which is very close to KTEX

XETEX, une DTD ou un schéma, tres proches de ETRX

Pause déjeuner : 12h30-14h

Tuesday, June 241h, afternoon session

Starting at 2:00 PM
David Kastrup (Bochum)

Simon Pepping (Elsevier Science, Amsterdam)

José Grimm (INRIA, Nice)

Coffee break 3:30-4:00 PM

Petr Sojka (Masaryk University, Brno)
& Petr Olsak (CVUT, Prague)

Vecsei Balazs (BME, Budapest)

Talks ending at 5:00 AM

Reception organized by and held at
the Dialogues Bookstore

306

Début des exposés : 14500
Output routine requirements for advanced typesetting tasks
Prérequis de routine de sortie pour tiches de composition avancées

DocBook in ConTEXt, a ConTEXt XML mapping for DocBook

documents
DocBook dans ConTgXt, une correspondance entre XML et
ConTgXt pour les document DocBook

Tralics, a ETEX to XML translator
Tralics, un traductenr de ETgX @ XML
Pause café : 15h30-165

The font management with OFS
Gestion des fontes avec OFS

Description of knowledge of mathematical programs with TEX
and XML

Description de la connaissance dans les logiciels mathématiques avec
TEX et XML

Fin des exposés : 17500

Pot organisé par, et tenu aux locaux de la librairie Dialogues
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Wednesday, June 2 §th, morning session

Starting at g:00 AM  Début des exposés : ghoo

Marie-Louise Chaix (EDP Sciences, Paris) The XEmTEX Project
& Fabrice Popineau (Supélec, Metz) Le projet XEmTgX
Jéréme Laurens (Université de Bourgogne) iTEXMac, integrated TEX software for Mac OS X

iTEXMac, un logiciel TgX intégré pour Mac OS X
Azzedine Lazrek (University of Marrakech) CurExt, a tool for typesetting variable-sized curved symbols
CurExt, un outil pour la composition de symboles curvilignes de
taille variable

Coffee break 10:30-11:00 AM  Pause caf? : 10h30-115

Karel Horak (Academy of Sciences, Prague) Geometric diversions with TEX, METAFONT and METAPOST
Feux géométrigues avec TgX, METAFONT et METAPOST

Péter Szab6 (BME, Budapest) Inserting external figures with GraphicP
Insertion de figures externes avec GraphicP

Petr Olsak (CVUT, Prague) The second version of encTEX: UTF-8 support

encTgXwversion 2 : le soutien 4 UTF-8
Lunch 12:30 AM-2:00 PM  Pause déjeuner : 12530145

Wednesday, Tune 2 §th, afternoon session

Starting at 2:00 PM  Début des exposés : 14500
Thomas Milo (DecoType, The Netherlands) Ali Baba and the 40 Unicode characters — towards the ideal

Arabic working environment
Ali-Baba et les 40 caractéres Unicode — un pas vers
Penvironnement de travail arabe idéal

Vlad Atanasiu (EPHE, Paris) Simulating ancient scripts: The role of contextual allographs
Simulation & écritures anciennes : le rile des allographes
contextuels
Emmanuél Souchier (ENST, Paris) “Typography as a servant”, articulation of a certain praxis and
discourse [ Talk held in French, with simultaneous translation
into English]
La «typographie servante» — articulation &une pratique et dun
discours
Coffee break 3:30-4:00PM  Pause caf? : 15h30-165
Ghassan Mourad (Paris IV — Sorbonne) New reading and writing signs for electronic documents:

Example of the pointed index finger and hypertext signs
[Talk held in French, with simultaneous translation into
English)

Nouveanx signes de lecture et &écriture pour les documents
électronigues. Exemple de Dindex pointé et des signes de
Dhypertexte

Ioannis Kanellos (ENST Bretagne, Brest) Intertextuality and digital typography
Intertextualité et typographie numérique

Talks ending at 5:00 AM  Fin des exposés : 17500
Banquet at Moulin de Traon Lez  Diner de gala au Moulin de Traon Lez
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Thursday, June 26th, morning session

Starting at g:00 AM
Thomas Widmann (Glasgow)

Jean-Michel Hufllen

(Université de Franch-Comté, Besangon)

Coffee break 10:00-10:30 AM
Ronan Keryell (ENST Bretagne, Brest)

Serge Vakulenko (Cronyx Engineering, Moscow)

George Williams

Thierry Stoehr (AFUL, France)

Lunch 12:38 AM-2:00 PM

Début des exposés : ghoo
Bibulus — a Perl/XML replacement for BisTEX
Bibulus — un remplacement de BisTgXécrit en Perl/| XML

European bibliography styles and MIB1sTEX
Styles bibliographiques européens et M/ B1sTgX

Pause café : 10hoo—-10h30

BisTEX++: Towards higher-order BisTEXing

BreTpX++ : vers une utilisation de BisIgX dordre supérienr

The Metatype project: creating TrueType fonts based on
METAFONT

Le projet Metatype : création de fontes TrueType basée sur
METAFONT

Font creation with PfaEdit

Création de fontes sous PfaEdit

Eight minutes for Knoppix

Huit minutes pour la Knoppix

Pause déjeuner : 12h30-14h

Thursday, Fune 26th, afternoon session

Starting at 2:00 PM
Luc Devroye (McGill University, Montréal)

Isabelle Turcan (Université de Lyon)

Ghassan Mourad (Paris IV — Sorbonne)

Coffee break 3:30—4:00 PM
Michel Cacouros (EPHE, Paris)

Jacques André (IRISA, Rennes)

Yves Maniette (UNESP, Sdo Paulo)

Talks ending at 5:30 AM

Début des exposés : 14500

Formatting font formats

Formation de formats de fontes

The digitization of collections of ancient books: ancient
typography [ Talk held in French, with simultaneous
translation into English]

Numérisation de collections de livres anciens : typographie ancienne

Comments on the graphical — and functional — origins of the
comma [ Talk held in French, with simultaneous translation
into English]

Quelgues constatations sur lorigine graphique — et
Sonctionnelle — de la virgule

Pause café : 15h30-165

Could [and should] digital books benefit from page layout
practices previous to the 1 gth century? [ Talk held in French,
with simultaneous translation into English)

Le livre électronique pourrait-il [et devrait-il) bénéficier des
pratiques de mise en page antérieures au 18° siecle ?

The Cassetin project — encoding of ancient types in Unicode
[Talk held in French, with simultaneous translation into
English)

Le projet Cassetin : codage des types anciens en Unicode

Automated system for co-authoring of books
Systeme automatisé de co-rédaction de livres

Fin des exposés : 17530
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Friday, Fune 277th, morning session

Starting at g:00 AM  Début des exposés : ghoo

Christian Paput (Imprimerie Nationale, Paris) French typographic patrimony, conservation and teaching [ Ta/4
beld in French, with simultaneous translation into English)
Présentation du Cabinet des poingons, son contenu et ses activités
Gerry Leonidas (University of Reading) Teaching and learning typeface design: early thoughts on an
agenda for design education in a digital environment
Enseigner et apprendre la création de fontes : réflexions en
avant-premiere dun agenda & éducation au design dans un
environnement numérique
Gydngyi Bujdosd (University of Debrecen) About some new types
Sur certains caracteres typographiques nouveaux

Coffee break 10:30-11:00 AM  Pause caf¢ : 10h30-11h
Jef Tombeur (Paris) “Schoolbook fonts” and “handwriting typefaces,” from
decorative to functional fonts for the teaching of reading
«Fontes scolaires> et «manuscrites», du décoratif aux fontes
Sfonctionnelles de Penseignement de la lecture
Oliver Corff (FU Berlin) The source and the legacy: The MF—Perl translation project
La source et le legs : le projet de traduction de MF en Perl

Boguslaw Jackowski (Gdansk), Programming PostScript Type 1 Fonts Using MetaTyper:
Janusz M. Nowacki (Grudziadz), Auditing, Enhancing, Creating
Piotr Strzelczyk (Sopot, Poland) Programmation de fontes PostScript de type 1 en utilisant

MetaType : vérification, optimisation, création

Lunch 12:30 AM-2:00 PM  Pause déjeuner : 12530-145

Friday, Tune 277th, afternoon session

Starting at 2:00 PM  Début des exposés : 14500

Sivan Toledo (University of Tel Aviv) & Experience with OpenType font production
Zvika Rosenberg (Masterfont Ltd., Tel Aviv)  Expériences de production de fontes OpenType

Candy L.K. Yiu, Kelvin C. F. Ng, Wai Wong Typesetting rare Chinese characters in KTEX

(Hong Kong Baptist University) Composition de caractéres chinois rares avec EIpX
Primoz Peterlin (University of Ljubljana) The free UCS outline fonts project — an attempt to create a
global font
Le projet libre de fonte vectorielle UCS — une tentative de créer
une _fonte globale
Coffee break 3:30-4:00PM  Pause café : 15h30-165
Jean-Pierre Sutto (Universita di Pisa) The use of MauroTEX in building the critical edition of

Francesco Maurolico’s mathematical oeuvre [ Talk held in
French, with simultaneous translation into English]
L'utilisation de MauroTgX pour la construction de Iédition
critigue des (uvres mathématigues de Francesco Maurolico
B.V. Venkata Krishna Sastry Enhanced font features for the future multilingual digital
(Hindu University of America, Orlando) typography with sound-script-language attribute integration
Fonctionnalités de fontes avancées pour la typographie numérique
multilingue de Pavenir avec intégration & attributs son-écriture-
langue
Apostolos Syropoulos (Xanthi) Replicating archaic documents: A typographic challenge
Réplication de document archaiques : un défi typographique

Talks ending at §:30 AM  Fin des exposés : 17530
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French Typographic Patrimony, Conservation and Teaching

Christian Paput

Cabinet des Poingons

Imprimerie Nationale
c.paput@libertysurf.fr
http://www.imprimerienationale.fr

Abstract

Presentation of the Conservatory of Punches, its content and its activities. Punchcutting today, its
usefulness, its future, its developments, for the “Imprimerie nationale” as well as in the framework
of the trade of typography. Practical and research possibilities of the different elements that com-
pose its collections. What can be done today in hopes of saving this patrimony and the knowledge

that resides there.

Résume

La gravure du poingon typographlque aujourd’hui, son utilité, son avenir, ses développements, a

IImprimerie nationale ainsi que les pratiques possibles dans le cadre privé de 'exercice des mé-
tiers de la typographie. Les possibilités d’utilisation ou de recherche des différentes pieces qui com-
posent ses collections. Comment peut-on aujourd’hui espérer sauver ce patrimoine et les savoir-faire

ui s’y rattachent.
qut sy

Introduction

The Conservatory of Punches is the nucleus of the
French National Printing House (Imprimerie nationale —
IN). There are two punchcutters at the IN, Nelly Gable
and myself.

"This punchcutting workshop (creation, restoration)
is also the place where the IN’s engraving collections are
held. The collection consists of over §00,000 items; a
simplified inventory:

® 230,000 steel punches (the earliest examples date
back to Frangois 1st) employed to print our own IN
publications;

e 28,000 steel engraved die-stamps (for medals);

14,000 steel punches for printing of musical scores
from engraved plates;

224,000 Chinese wood-engraved ideograms;
15,000 wood-engraved types for poster printing;
1,300 wood-engraved blocks for book illustration;
3,000 copper-engraved plates for book illustration;

and 2,500 gold-blocking tools.

In 1946, Raymond Blanchot, director of the IN,
had the typographic punch collection listed as a “Histor-
ical Monument”, and Christian Paput, your modest en-
graver servant to the Conservatory of Punches, had this
classification extended in 1994 to all of the punches and
engraved material found since 1946, including all the en-
graved coins belonging to the IN.

The classification “Historical Monument” by the
French Ministry of the Culture registers a collection or

a work, ensures its protection and security, and prevents
against any possible sale of all or any part of this collec-
tion.

The oldest punches at the Conservatory

The collection of western typographic punches is well
known through the famous lineage of Garamont, Grand-
jean, Luce, Didot, Marcellin-Legrand, Jaugeon and
Gauthier. But many other lesser-known characters are
also in use at the IN, for example, calligraphic charac-
ter punches of “ronde”, “coulée” and “batarde”, car-
tography signs, music signs, and chemical and mathe-
matical symbols. The Conservatory of Punches houses
those as well as punches by Jacquemin, a certain number
of Bodoni punches, some Gothic punches engraved for
Arthur Christian, director in 1906, which bear his name,
etc.

This general listing of the material, which does not
claim to be exhaustive, is almost complete when one con-
siders the Oriental collection belonging to the Conserva-
tory of Punches, including the first wood-engraved Chi-
nese types created under the direction of Fourmont, on
the order of the Regent between 1723 to 1730, as well
as characters as varied as Hebrew, Arabic, Telugu, Na-
gari, Cuneiform, etc. These characters, mainly engraved
during the course of the 1gth century, constitute a trea-
sure whose value cannot be calculated, relating to a wide
range of wholly different cultures. Today, seventy lan-
guages are represented in one hundred different forms in
this collection.
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Since the 1980s and 1ggos, there have been many
developments.

First, the restitution of the last remaining punches
of the Peignot collection that had been bequeathed to
the Conservatory of Punches by the Haas Switzerland
Typefoundry.  Subsequently, Neufville Typefoundry
Barcelona donated types to the Conservatory of Punches.
Punches of the company Plon-Nourry have also been
recovered; these are essentially “decorative vignettes”.
This was followed by the purchase of the Tanturri Work-
shop, which has enriched our collections with punches of
music, as well as with the complete set of tools required
for this type of engraving and printing.

Various productions of the French National
Printing House, particularly of the Conservatory

A collection of books has been published by the IN. All
are composed by hand from metal types.

A workshop is supported, specializing in producing
artists’ books and original prints, and also catering to the
needs of other publishers, in the fields of lithography,
etching, engraving and collotype. It is also in this work-
shop that letterpress printing is practised.

This is why it is the mission of the Conservatory of
Punches to preserve typographic punches in perfect con-
dition, suitable for supplying characters for printing.

In practical terms, the composing workshop orders
its supply of characters from the typefoundry. The
foundry casts type according to the needs of the compos-
itors using the matrices in its extensive type library, as
long as the condition of the actual matrix permits. Oth-
erwise the request goes back through the system of pro-
duction to the Conservatory of Punches which supplies
the original punch necessary for the restriking of the de-
fective matrix. Where a punch is damaged, it is com-
pletely recut, identical to the original, using the time-
honoured methods passed down to us by our forebears.
This is the restoration sector of our activity.

The Conservatory of Punches today pursues several
aims in order to show its worth, and build its archive out-
side of the employment of these hand-engraved pieces:

e We participate in various exhibitions, in France and
abroad, also loaning material. Notably, we have
lent punches to the Seville Universal Exhibition as
well as for a display accompanying a conference in
Athens. Nearer to home, the Didot exhibition al-
lowed us to present a selection of punches, while
an exhibition about Lebanon showed a composition
of classic Phoenician in lead type. The Print Mu-
seum of Lyon organized an exhibition to celebrate
the three hundred year anniversary of the first uti-
lization of the “Romain du Roi” and, for this oc-

casion, borrowed a number of historical items from
the IN.

e More recently, we have had the opportunity to in-
crease our collections from donations and, whenever
possible (we have no special budget for this pur-
pose), we have also bought historical material.

o Study and experimentation (through lack of time) of
traditional techniques — such as hand-composing,
music engraving, printing and casting — is under-
taken whenever possible, to preserve a dying craft.

e We have created and we continue to increase a li-
brary of type specimens, thanks to our suppliers and
contacts with the trade.

o Passing on of our knowledge of engraving is some-
times dispensed at the Conservatory of Punches
through internships and organized visits. Approxi-
mately one trainee per year has been received in our
workshop since 198g.

e The creative side to our work, apart from the cre-
ation of the typeface “Gauthier” in the 1980s, is
presented by the engraving of characters missing
from ancient fonts; it is especially evident lately
through various projects and creations (character
“Humane” and expressive vignettes).

e Through my work as lecturer at Ecole Estienne, I
pass on my knowledge of the history of handwriting
and typography.

o Inventories of our collections have been undertaken
to allow the Historical Monument classification.
Today these inventories need to be specified qual-
itatively to be able to be properly exploitable.

In a few lines, I trace the present situation of the
Conservatory of Punches. We know that the French Na-
tional Printing House must move; for this reason, over
the last six months we have resumed collating all of the
engraving collections in order to reference and prepare
them for transportation to a new installation site. The
collection should go into a workshop-museum at Choisy-
le-Roi in the months to come.

I have obtained for this preparation the services of
an ex-student from Ecole Estienne, qualified in engrav-
ing and etching. He will assist me until June 2003, then
he will stay with the Conservatory of Punches during
his training in the art of typographic punchcutting (three
years are envisaged). This training is possible thanks to
the action of the Ministry of Culture, in the context of
the scheme of “Maitres d’Art”, initiated by them, to
safeguard crafts.

Thus, a young engraver is allowed the chance to ob-
tain rare skills in the area of typography which he can use
in his future profession, which, for him, seems to be the
creation of handmade artist’s books.
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This experience, designed to be self-perpetuating,
should permit this craft to continue both within and
without the IN.
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The Cassetin Project — Towards an Inventory of Ancient Types

and the Related Standardised Encoding

Jacques André
Irisa/Inria-Rennes

Campus de Beaulieu

F-35042 Rennes Cedex, France

Jacques.Andre@irisa.fr

Abstract

The Cassetin Project purposes are to inventory all of the types used in Europe for centuries, to
standardize their encoding or naming and to propose this list as a Unicode addendum (or at least

as a private area).

Résumé

Nous décrivons le projet Cassetin d’inventaire des types utilisés en typographie européenne en vue
de la normalisation de leur codage ou de leur nommage, voire de leur intégration dans Unicode

(au pire dans une zone privée).

Introduction

Character encodings such as Unicode [ 15] make a strong
difference between characters (abstract linguistic enti-
ties) and glyphs (the rendition of characters) and so ig-
nore the “types” effectively used when composing books.
Typical examples are ligatures (such as “&”), abbrevia-
tions or vanished characters (such as the old French “¢ ¢
1”). This absence makes it difficult to standardize OCR
outputs and quite impossible to get genuine plain text
from electronic editions of old books (especially Renais-
sance or even I18th century ones). Strangely, far more
complicated texts, such as medieval manuscripts, are now
electronically editable thanks to encoding projects.

We first show how encodings have been applied to
medieval manuscripts, then describe the equivalent, and
not favorable, situation for old books. We follow with a
presentation of the Cassetin project: its aims are to in-
ventory all of the European types, to name them and to
propose this list as a Unicode candidate.

Electronic Editing of Manuscripts

More and more manuscripts are edited on the Web or on
CDs: medieval charts, writers’ drafts, registers of births,
etc. Most of them are only available in image mode.
Some are accompanied with the corresponding text, or
rather with the corresponding “texts” when the edition is
undertaken by humanities scholars. Indeed they are dif-
ferent views of the same text.

Let us take as an example a manuscript of Bernard

= ——= o ¢ %) ealiel
-". T b, L a“l
P fad - 4
LA 10 -
) = .

- e IS L e W
@ yuand OFe 1a [aubsta moder-be (o0 Tefalafokelmi
S

Fic. 1: Manuscript of De Ventadour (France, 12th
century)

[-..] chanter et vint conter et enseigner.
[---]to sing and came singing and teaching.
2-a: Modern translations

[--.]chantar et venc cortez et enseingnatez.
2-b: Modern composition
[...] cha-
tar 7 venc cortef 7 efeingnatz.
2-c: Diplomatic edition

Fic. 2: Various editions of figure 1 (last two lines of
text)
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ch&an;<br>tar &et7; venc corte&longz; &et7;
&en;&longs;eingn<unclear reason=" stain">a</unclear>tz.<br>

Fic. 3: TEI encoding of figure I

GLYPH MUFI ISO UNICODE
ENTITY | NAME ENTITY | CODE | NAME
&con; SIGN CON 0254 | sMALL OPEN O
&cross; SIGN CROSS 271D LATIN CROSS
&ed; SIGN ED &semi; 003D SEMICOLON
&est; SIGN EST F150 HOMOTHETIC
&etslash; | SIGN ET WITH SLASH

Fic. 4: Example of MUFI proposal for encoding Nordic medieval abbreviations

de Ventadour® and even let us consider just the last two
lines of Figure 1. They can be encoded in various ways.
In reverse order, we can first translate these lines into
modern French or even into modern English (figure 2-
a). A student in medieval philology would prefer a form
closer to the genuine language, like figure 2-b, where
each sign is composed with modern types, without re-
spect to specific handwritten signs. A way® closer to the
manuscript is to edit the text with types close to the
handwritten signs (figure 2-c) and to respect the layout
(hyphenation, etc.).

In the end, a researcher needs far more, such as lig-
atures or signs used, unclear letters, who wrote or anno-
tated the original text and who has translated or encoded
it. Many projects have been launched to access electronic
versions of medieval manuscripts.3 They generally use
SGML-like tags to indicate either the structure of the

1. A French troubadour (12th Century). Here is an example
of a version of his Quand vei la laudeta mover... (When the sky-
lark wings...), a song written in “Provencal” (an Old French di-
alect).

2. This is close to the so called “diplomatic” version, gener-
ally used for modern writers’ drafts, that takes care as well of the
position (orientation, length, etc.) of lines in pages.

3. Such as Digital Scriptorium (http://sunsite.berkeley.
edu/Scriptorium/), EAMMS (http://www.csbsju.edu/hmml/

document or the actual characters used. Figure 3 shows
how our two lines could be encoded.* Tags like &et7;
or &an; indicate special characters (“et” and “an”) and
are like the ones used by Project Charrette at Princeton
University.5 Other projects use other tags (e.g., &abar;
instead of &an;). That is why some new projects, such
as MUFI® (figure 4), try to inventory all of these signs,
to give them names (used as entity names), to propose’
them as Unicode characters and finally to propose a font
offering all of these glyphs.

From now on, thanks to such projects, the various
electronic editions of manuscripts should follow a stan-
dardized encoding, hence become portable and usable by
any researcher.

eamms/), or the TEI based project MASTER (http://www.cta.
dmu.ac.uk/projects/master/).

4. That form is rich: it can be translated to forms 2.a to 2.c,
while the opposite way is generally impossible.

5. The list of entities may be found at http://www.mshs.
univ-poitiers.fr/cescm/lancelot/keys.html.

6. Medieval Unicode Font Initiative, http://www.hit.uib.
no/mufi/.

7. See section “Unicode” below for the position of the Unicode
Consortium regarding glyphs and characters.
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the b%geﬁ: of his Letrers with Glaffes, which fo
magpibied the whole Zetrer, that I could eafily di-
ftinguifh, and with fmall Deviders meafure off the
fize, fcituation and form of every part, and the pro.
portion every part bore to the whole ; and for my
own future fanisfaltion colle@ed my Obfervations in-
to a Book, wiuch I have inferted in my Exercifes
on Letter-Cutting.  For therein T have exhibited to,

the

the biggest of his Lezters with glasses, which so magnified the
whole Letter, that I could easily distinguish, and with small
dividers measure off the size, situation and form of every part,
and the proportion every part bore to the whole; and for my
own future satisfaction collected my observations into a book,
which I have inserted in my Exercises on Letter-Cutting. For
therein I have exhibited to [...]
5-a: Modern transliteration
the bigge&st; of his <ital>Letters</ital> with
Gla&ss;es&thinspace;, which &longs;o<br>
magni&fi;&ed the whole <ital>Letter</ital>,
that I could ea&longs;ily
di&hyphen;<br>&stlig;tingui&shlig;, [...]
[...]
&longs;atisfa&ctlig;ion collec&ctlig;ed [...]
5-c: TEI-like encoding

Fic. 5: Extract from Moxon’s Mechanick Exercises
(1683), (volume 2 Applied to the Art of Printing)
followed by a modern transliteration (5-a) and a
TEI-like encoding (5-c)

Electronic Editions of Old Books

Probably because printed characters are thought to be
more readable than handwritten ones, quite often digi-
tized books are edited as images and/or as plain text en-
coded with modern characters. If some other types are
used, no attempt is made to standardize their encoding.

Moxon’s Mechanick Exercises Let us consider first the fa-
mous Moxon’s book (1683, a pioneer in the matter of
printers’ manuals [4 ) Mechanick Exercises[14]. Figure g
shows an extract and the corresponding “plain text” ver-
sion of it: it is a modern version, with modern words,
no emphatic caps, no ligatures, etc. As for manuscripts,
it is possible to encode this text (figure §-c) to take care
of specific characters (like ¢t), hyphenation (tag &div;),
etc.

However, many people would like an edition (like
figure 6) that is both more legible than TEI-encoding
(figure 5-c) and more authentic than a traditional plain
text.® Alas, if one looks in minute detail at these glyphs,
one can see that ifligatures such as “fi,” “long s +1,” “long
s +t” or “ct” are present, other ones are absent, such as

8. Furthermore, figure 5-a does not allow any research on the
use of the long s or of old words (e.g., scituation).

the biggeft of his...
magnified the whole...
diftinguish, and with {mall...
fize, {cituation...

own future fatisfaftion...

Fic. 6: Moxon text (figure §) edited with

convenient glyphs?
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[
glel k W 1(2|35/4/5|6|7|8
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Fic. 7: Fertel lower case (1723)

“sh”: it is quite impossible to find a font with all the usual
(old) glyphs! It isnot a matter of difficulty to design these
characters, but simply that designers do not know them!

Note that today OCRs still have problems recogniz-
ing old types; however, current research allows one to
think that very soon OCRs will be able to recognize Re-
naissance characters and their ligatures. What will be
the output when recognizing the ligature “&”? A code
(which one? nnng, xxxx16?) or a name? Will it be
“ct” (if so, any study on ligatures will be impossible)? Or
“&ctlig;”? Or “&ct;”, or “\ct”, or...? Standardized
naming or encoding is required!

Another example: Fertel's case Figure 7 exhibits the
lower case used by Fertel [8, page 12] in the first quar-
ter of the 18th century. Among other special characters

(such as ligatures “si”, “ssi” or “ct” and typically French

characters like “¢” and “ce”), it offers an “¢” (left upper
corner) that has nothing to do with the “e ogonek” used
in eastern Europe. It is an echo of a former system to
write French (by a grammarian and poet, Jean-Antoine
de Baif, 16th century) and this kind of “breve e” was
used for less than a century.”® Obviously, this character is
not an isolated example and you can find many characters

that are neither in today’s encodings nor in font character

9. Here, as in the rest of these proceedings, the H## Caslon
font is used, designed by Howard Jones.
10. 50 years after Fertel, Diderot’s Encyclopédie shows the same
case, however the “¢” is replaced by an “€” while the genuine box
for “€” is empty!
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sets. Yet, they are present in foundry specimens, books
or even in grammars ...

Unicode, Characters and Glyphs

Unicode [15] makes a strong difference between char-
acters (abstract linguistic entities) and glyphs (a possible
physical stylistic representation or rendition of these en-
tities). Very few clever papers give a good explanation of
those concepts; let us cite here one by Ken Whistler, the
technical director of Unicode [2] and one by a typogra-
pher, John Hudson [12]. On the other hand, there are
also good papers that say that Unicode made the wrong
choice and that characters and glyphs are not so easily
different [10, 11]. We would like to add that “types”
(with the usual typographic meaning) are neither char-
acters, nor glyphs.'!

An important point is that the Unicode principle
that separates glyphs and characters has been historically
violated by another one: Unicode is based on previous
encoding systems (proprietary or international standards)
where ligatures were present. If Unicode was clean, even
the sign “&” should not be there! However we can be
suspicious why “long s” and even “ligature st” have been
very recently added and not “ligature ct”!

Imagine the dialog:

— “How could I describe'? Fertel’s case (figure 7) and its
¢ using Unicode?” I ask.

— Answer from Unicode specialist: “Use latin small
letter e with ogonek, U+or1g.”

—“No, I'say, Fertel’s character is not that character, there
is the same glyph resemblance as with latin capital
a and greek capital alpha, but they are different
characters and Unicode encodes them separately.”

— “Why don’t you encode this character as letter e and a
combining diacritic ogonek?”

— “For it is not an ogonek, rather a kind of breve,” I an-
swer.

— “OK,” he says, “your ¢ is a glyph of some latin
small letter with breve.”

I disagree, it’s not the same breve as the one used by Fer-
tel in another case: “e”, so it’s not the same character ...
And now, if you look at the alphabet given by the same
Baif, you can see an “a with raising tail” that is

11. There are many stylistic variants of our “¢”! On the

other hand, Unicode speaks about rendition of abstract characters.
However, what about the other way: when scanning documents,
printed characters exist before the corresponding “abstract” char-
acter, they are not only images of abstract characters, they are
characters by themselves at an intermediary level between glyphs
and linguistic entities.

12. Even if “[t]he Unicode Standard is explicitly oz aimed at
being a system for facsimile representation of text” [2], one may
need to quote such a character. Actually, it is not only a Unicode
problem!

The Cassetin Project

rather a nasal O (its place in the alphabet is just before
the P letter). Let us restart the same dialog ...

Last point: Unicode knows old languages such as the
Runes or Ogham. Why should it ignore old European
languages and their writing used for centuries?

The Cassetin Project

Being involved in digitization projects such as Fournier’s
Manuel typographigue,'3 1 am continuously confronted
with such problems of coding or naming old'# charac-
ters. Discussions with many people involved in such tasks
pushed me recently to undertake a project'S to inven-
tory these types and try to establish a standardized list
of names or ... codes.

Its main aims are:

Inwventory of types Prepare an inventory of all types used
in texts'® printed in European'7 languages.
"Typical characters are
e Ligatures, such as the ones already quoted here (sh,
s, st, ...) and many other ones (like the Hungarian

gz ...).
e Vanished characters, such as the “e,” the tailed A,
etc.

o Accented characters (like the old Spanish conso-
nants).

e Abbreviations.

o Special characters such as verset and respons (these
two are in Unicode, but many other special charac-
ters are not).

e Historical typographical characters'® (that are not
already in Unicode) such as raised letters.
This inventory is based on

o Previous studies, such as[ 3, 4, §, 7], including Web
pages such as Bolton’s on cases [6].

e Specimens published by foundries.

e Ancient books.

e The MUFI project for manuscripts!

13. Like Moxon’s, a famous 18th century book on type-cutting
and typefounding. See [9, 13] and http://www.irisa.fr/
faqtypo/BiViTy.

14. Old means here before DTP! A typical example is the use,
still current in 1950, of the abbreviation “crossed K” that repre-
sents the Breton “ker” occurring in many names.

15. Temporarily called CASSETIN: “cassetin” is the French
name of case boxes. It can stand for “CASSE Type encodINg”
... See also [1].

16. One problem not yet solved: should we consider all types,
even the ones used outside of plain text, such as ornaments and
rules? I do not think so, however the limits are not yet fixed!

17. This is again an unsolved question: Which languages do we
consider? Latin ones? What about Cyrillic, Greek, Hebrew, Ara-
bic, Syriac, etc.? Actually, today it is only a matter of specialists
working in this project ...

18. We do not dare to speak about small caps!
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Naming and Encoding Each identified type will enter a
file with typical glyphs, usages, etc. and a name will
be given. This name will be usable as an XML entity
(&xxx;), a TEX name (\xxx), an (Adobe or OpenType)
glyph name, etc.

Each type will as well be assigned a number: the
Unicode number when it exists; if not, a new number
that could be an entry in some Unicode wser private area.

Note that these glyph/character names permit not
only standardizing output from OCR, but as well a stan-
dardized way to type in these special signs for rendition.

Experimental Font As MUFI does, an existing font
should be upgraded to offer all of these, say, glyphs: edit-
ing “facsimile” texts like those in figures § or 6 should be
easier! Again, it’s not only a matter of actual glyphs, but
rather, to be standardised, a matter of table encoding. In
that way, TEX LMs or €2 could be good candidates!

Calendar This project is still a private undertaking, how-
ever, I'd like to make it an international project'? (with,
e.g., European Union help).

A quick glance at the already published cases shows
that the number of new characters to inventory is not
very large and the list should not be as large! So this work
should not last years ...

Conclusion

Glyphs or not, characters or not, types belong to a class
that is not recognized by Unicode. Historians of books,
of languages, etc. do need a standardization of their
names, even of their encodings, in such a way that the in-
creasing number of sites offering digitized books can be
researched in a portable manner.
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Abstract

The replication of archaic documents on paper using modern typographic tools is a quite challeng-
ing task. This task is usually broken in two sub-tasks: the design of a font that fully respects all
aspects of the handwritten document and the design of software tools (macros for the digital type-
setter and/or external routines) that are used to set the archaic document. Here we report on the
creation of a font and the accompanying typographic tools for the replication of Epi-Olmec ste-
lae. In addition, based on the experience we gained from our work on the tools for the Epi-Olmec
script, we developed a font and similar typographic tools for the replication of the Philokalia book,
which we also report.

Résumé

La reproduction de documents archaiques en utilisant des outils typographiques modernes est une
tache ardue. Nous 'avons subdivisée en deux sous-tiches : la création d’une fonte qui respecte tous
les aspects du document manuscrit et le développement d’outils logiciels (macros pour le compo-
siteur numérique et/ou routines externes) utilisés pour le document arachaiques. Nous présentons
ici la création d’outils typographiques pour les steles Epi-Olmec. D’autre part, nous appuyant sur
Pexpérience acquise par notre tragail sur les outils de Pécriture Epi-Olmec, nous avons développé
une autre série d’outils typographiques pour la reproduction du livre Philokalia, outils également

présentés ici.

Introduction

Different people view the same things in different ways.
So a book or a pamphlet crafted in the pre-typographic
era is just a text for some people. For others it is
something more—the binding, the material the text was
scribed on and the scribing style. We have to admit that
we are fascinated by digital typography and writing and
its history. Since writing is a system of human intercom-
munication by means of a set of visible marks with a con-
ventional reference [2], the arrangement of symbols is an
essential part of writing. Consequently, we tend to view
“documents” as streams of little pieces of art arranged in
a particular way on paper, a stone, a pot, etc.
Pre-typographic documents are now available in
print. However, they are not readily available in their
“original” form, but in a modern version of their “orig-
inal” form. Thus, it is quite difficult to have copies of
the “original” documents. In order to fill this gap, cer-
tain publishers produce exact replicas of the “original”
documents by scanning the text and printing the images
on a type of paper that gives the reader a particular feel-
ing. On the other hand, there are documents that have
been carved on stone and so it is not possible to produce
replicas of these documents. So one can create a com-
puter font that contains the symbols of the script and thus

provide a means to have access to the “original” form of
the text. Obviously, the font is not enough. In addition,
we need typographic tools that will provide the means of
replicating the text using the font. But is it easy to create
such fonts and the accompanying typographic tools?

Our answer to the question above is affirmative and
here we report the results of our endeavor to create
both the font and the typographic tools for two differ-
ent documents: the Epi-Olmec steles and the Philokalia
book. Since we describe the creation of a font for a non-
alphabetic script, we start by describing how writing sys-
tems are classified. Next, we describe the various steps
that were necessary for the fabrication of a font for the
Epi-Olmec script (an ancient Mesoamerican logosyllabic
script, see Table 1) plus the various accompanying ty-
pographic tools. We continue with the presentation of
the Philokalia fonts that were fabricated using the pro-
cedure developed for the Epi-Olmec font. Although the
Greek book entitled Philokalia was published in 1782,
we present the corresponding font as a demonstration of
our technique. We conclude with some remarks concern-
ing our work and our future plans.
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Table 1: The Epi-Olmec symbol table.

Classification of Writing Systems

Historically, writing is the only permanent means of in-
tercommunication between humans. Naturally, nowa-
days other permanent means of intercommunication ex-
ist (e.g., tapes, CD, DVD, etc.), but still writing is the
primary means to convey ideas, information and knowl-
edge. In general, there are two forms of writing: /ex-
igraphy or glottography (i.e., visual symbols that make a
permanent record of speech) and semasiography (i.e., sign
systems that communicate information between human
beings) [2, 3]. Examples of semasiographic systems in-
clude pictographs and articulated symbolic systems (e.g.,
mathematics and musical notations). There are three cat-
egories of lexigraphic writing: Jogographic writing (i.e.,
symbols represent significant elements of speech such as

320

words or phrases), phonographic writing and Jogosy/labic
writing (i.e., symbols are either Jogograms, that is symbols
that denote words, or sy//abograms, that is symbols that
indicate syllables). Furthermore, there are two forms of
phonographic writing: syllabography (i.e., writing with
symbols that represent syllables of words) and alphabetic
writing (i.e., symbols are not individually pronounceable
yet when formed in sequential combinations are able to
indicate with surprising accuracy the sounds of spoken
language).

Typesetting Epi-Olmec Texts

Epi-Olmec is an ancient Mesoamerican logosyllabic script
which has been recently deciphered by Terrence Kauf-
man and John Justeson. A complete description of the
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Fic. 1: The la Mojerra stele.

script can be found in [1]. Table 1 shows all the symbols
used in the Epi-Olmec script to the best of our knowl-
edge. People of the Mesoamericas used the vigesimal
numbering system and the first two rows of the table con-
tain the digits of the system. Note that the Mayas had a
designated symbol to indicate zero, but there is no ev-
idence whether zero was known to the Olmec people.
Epi-Olmec texts were written in columns either from left
to right or from right to left. For example, the text in
Figure 1 follows both writing directions. In particular,
the left part of text follows the first writing direction
and the right part the second writing direction. Note
also that the text on Figure 1 is the largest piece of Epi-
Olmec text that has been found so far.

Let us now describe how we created the Epi-Olmec
font. Since we had no pictures of any Epi-Olmec docu-
ment we had to resort to [ 1] to get the shapes of the sym-
bols of the script. For each symbol we generated a bitmap
from a screenshot of a magnified image of the symbol.
The screen shots were made with the GNU Image Ma-
nipulation Program (GIMP). Then, we traced the gener-
ated bitmaps with autotrace. This step was necessary in

Replicating Archaic Documents: A Typographic Challenge

order to create a truly scalable font. However, since the
lines of the symbols were not smooth, we had to simplify
the lines. For this purpose, we had to resort to a commer-
cial product (namely Adobe Illustrator). With this pro-
gram we visually manipulated the images of each symbol
and generated EPS files. These files were transformed to
AL-EPS files with a program called aimaker. The AI-EPS
files were the basis for the font that was created with pfa-
edit. We had to perform a number of different tasks (e.g.,
reducing the number of control points, correcting the di-
rection of lines, etc.) in order to bring each glyph to a de-
cent form. The result of our work is shown in Table 1.
Naturally, a font is not enough in order to typeset
text with it, especially when it comes to the typesetting
of text in a “peculiar” writing direction. This particu-
lar “peculiar” writing direction dictated the use of {2 as
our basis for the design of the typesetting tools that ac-
company the Epi-Olmec font. Although the reader may
expect that we relied on (2’s capabilities to typeset text in
various writing directions, still we realized that this ca-
pability was not helpful at all. In the two examples that
follow, the text on right was typeset using these extra ca-
pabilities, while the text on the left uses the conventional

capabilities of TEX:

B | e
el | s

Ji

VY] lvEval

However, we must note that these extra capabilities of {2
yield the expected results in some other cases. This led
us to believe that there is some problem with our font,
but we have not figured out the problem yet.

Since the Epi-Olmec script is a logosyllagraphy we
need some practical way to access the symbols of the
script. One solution is the development of an ) trans-
lation process that will map words and “syllables” to the
corresponding glyphs of the font. In this way one ob-
tains a natural way for typing in Epi-Olmec texts. In ad-
dition, in order to avoid the problem mentioned above,
we need a wrapper that will typeset the text vertically.
For short texts \shortstacks are quite adequate, while
for longer texts, one can use a multicols environment
inside a relatively narrow minipage. We have partially
implemented this solution, but at the same time we in-
vestigate some other ideas, which might produce better
results.

Typesetting with the Philokalia Fonts

The Philokalia fonts consist of three fonts: one that con-
tains the normal typeface, one that contains the ligatures
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Fic. 2: Text from the original Philokalia book (top)
and the text as it is typeset with the Philokalia fonts
and ISTEX (bottom).

and one that contains the special ornament characters
that decorate the beginning of each chapter. The glyphs
were generated from scanned images of the book pages.
However, the scans were made in low resolution, which
prevented us from doing quick and dirty work. My col-
legue Yannis Gamvetas spent many hours working on the
smoothing of the curves of the letters with Adobe lus-
trator.

When this work was finished, we had to create an
Q translation process plus an €2 virtual property list file
to handle the numerous ligatures of the font. Another
problem was the handling of the ornament glyphs. For
this purpose we used the lettrine package, which we felt
was quite adequate for this particular task.

Figure 2 shows a little piece of text from the
Philokalia book and how TEX typeset the same text us-
ing the Philokalia fonts. The reader is invited to judge
whether the fonts meet our original goal. In addition,
the reader is invited to judge whether the resulting fonts
produce aesthetically pleasing results.

Conclusions and Future Work

We have presented a procedure by means of which one
can create fonts from archaic or old documents. These
fonts accompanied by a set of macros can be used to dig-
itally reproduce the original documents. In this way it
is possible to replicate old documents in a very eflicient
and systematic way. In the near future, we plan to release
both the fonts and the macros presented here so that peo-
ple can use them. In addition, we plan to create a font for
the script of the famous disk of Phaistos' and possibly a
font with all the known symbols of Linear A.
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Abstract

The main goal of this contribution is to present a program that allows the composition of variable-
sized curved symbols such as those occurring in mathematics. This application, called CurExt,
extends the capabilities of the well-known TEX system designed by D. E. Knuth for typesetting.
Big delimiters, such as brackets, or special curved symbols, such as the Arabic mathematical sum-
mation symbol, can be built automatically according to the size and the shape of the concerned
mathematical expression. CurExt will make it possible to stretch Arabic letters according to calli-
graphic rules in order to draw the kashida. It follows a useful tool for justifying texts written with
the Arabic alphabet. Unlike in Latin alphabet based writing, where the justification is done through
inserting small blanks among characters, cursive writing fills in the space between characters with

the kashida.

Résumé

L’objet principal de cette contribution est de présenter un programme qui permet la composition
de symboles curvilignes extensibles comme ceux qui se présentent en mathématique. Cette appli-
cation, appelé CurExt, étend les capacités du systeme bien connu TEX développé par D. E. Knuth
pour la composition de document. Les grands délimitants, comme les parenthéses, ou les symboles
curvilignes spéciaux, comme le symbole arabe pour la somme, peuvent étre composés automatique-
ment suivant la taille de Pexpression mathématique contenue. CurExt permettra également allon-
gement de certaines lettres arabes, de fagon curviligne, en accord avec des régles de la calligraphie.
Un corollaire important de cette possibilité de traiter la kashida sera de permettre la justification
du texte arabe. Rappelons que 13, il s’agit d’un probléme profond da au fait que la justification dans
une écriture cursive, comme l'arabe, se fait a 'aide de la kashida, a Popposé du moyen de justifi-
cation des textes a écriture non cursive, qui se fait au moyen d’une distribution adéquate de blancs
entre les mots de la ligne.

The problem expressions. The kashida —, a small curve,

. . . . is used to stretch some characters in order to
Variable-sized symbols Besides fixed size symbols, such

as characters of the Latin alphabet in a given font or ba-
sic mathematical symbols (e.g., +, —), there are symbols
with a context dependent size. Some mathematical sym-
bols, such as delimiters or Arabic characters, are exam-

cover the concerned mathematical expression

or to break the line when the left margin is

reached; .
— some diacritics or accents (e.g., abc, abe, abe,

ples of these wariable-sized symbols. The variation of abe, abe, abe, abe, &lzf:/ or
size can concern: AN o~ o~
e the width of the symbol, such as in: C‘" ‘ C"" ‘ C"‘ ‘ C"“ C"" ‘ C"" ‘ C"" ‘ C"").
<~ =

— the various parts of some symbols (e.g., y or o the length of the symbol, such as in:

7, =). A horizontal stretching, according — delimiters (e.g., GOGLLILGHILL), >)’
— symbols of operators (e.g., [ or[\, 1, 1.

to the expression covered by the operator, is

sometimes necessary; e the width and the length of the symbol, such as
— the kashida for some characters of the Ara- . .

bic alphabet (c.g., 2, =) or certain Ara- in some mathematical symbols: (e.g., or

bic mathematical symbols such as those found

in the abbreviations of usual functions (e.g., )-

— =, i_=, (__%) in mathematical
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Production of the variable-sized symbols Several differ-
ent approaches can be adopted to produce variable-sized

symbols:

o Through measuring: glyphs are made on the basis of
measurements directly taken from the context of the
symbol. 'This manner leads to a very high preci-
sion but is # posteriori. A second processing of the
text is absolutely necessary, after a first one where
measurements of sizes are taken and recorded. The
glyphs can be produced once the measurements are
made. This way of proceeding makes it possible
to have one glyph of sign per size through dynamic
fonts.

® Ready to wear: standardized sizes are determined.
Glyphs are then drawn according to this set of
sizes. No second processing will be necessary of
course. The precision cannot reach the level at-
tained through the previous manner. A glyph of
sign per interval of sizes, through static fonts, is then
produced z priori.

o Semi-finished: a combination of the two previous
ways.

There is a difference between producing these
glyphs and using them. The production can be done
through programs, with parameters to be determined,
with METAFONT or PostScript. A particular system of
editing will be necessary to make use of the glyphs. This
system will be used to send the required parameters to
the previous program for generating the fonts.

Curvilinearity of the variable-sized symbols Besides sym-
bols drawn with segments (e.g., [, ], =), there are
variable-sized symbols composed with small czrzes (e.g.,
;) [)- Thus, the extensibility of the symbol should be
done with respect to this curvilinearity. The task be-
comes difficult for the shapes of the curves that vary ac-
cording to the size. Then, the problem is not limited
to stretching or lengthening these curves. It consists of
producing curves according to different sizes. As far as
we know, up till now, there is no system that allows the
production of variable-sized curved symbols through pa-
rameterized dynamic fonts. Say, for example, a curvi-
linear variable-sized parenthesis. Neither TEX [5] nor
MathType' offers such a possibility. An attempt had
been made with the Math-F1y3 font [1] in the system
Grif/Thot* [10]. It didn’t go far from initial exper-

I. MathType is an equations processing system, including
Equation Editor, from Design Science, Inc.?

2. http://www.mathtype.comor http://www.dessci.com

3. Math-Fly is a parameterized PostScript type 3 font.

4. Thot is an interactive system for the production of struc-
tured document. It is an evolution of the Grif system developed
by the Opera team with the INRIA and the IMAG. Amaya, the
W3C browser,5is based on this system.

5. http://www.w3.org

imentation, nor has it been added to the system. The
system Q° doesn’t offer the possibility of producing such
symbols. An extension toditroff/ffortid’ allowsthe
abilities to stretch letters themselves with dynamic Post-
Script fonts [3].

A very detailed survey on the ways for producing
variable-sized symbols and the general problem of the
optical scaling can be found in[1].

"The parentheses in big sizes, say, for example, those

of matrices offered by TEX, look like this:

Can we get curved parentheses such as: ?

In the same way, one can wonder how to produce
kashida so as to get the correct writing:___« , instead of

the simple straight-line lengthening:___ <.

Variation of symbol sizes in TEX
TEX handles the problem of producing variable-sized

symbols through two different ways at the same time,
with the Computer Modern font developed by D. E.
Knuth in METAFONT [6]:

e through the production, a priori, of glyphs up
to some sizes® (e.g., <<(( )))) ), using the

primitive charlist from METAFONT;
e through composition, starting from small parts,
whenever the size goes beyond some level (e.g.,

), using the primitive extensible from

METAFONT. Horizontal or vertical segments are

then added to get the desired size (e.g.,

~—~
S~~~
——
——

6. http://omega.enstb.org

7. ditroff/ffortid is a system for formatting bi-directional
text in Arabic, Hebrew and Persian developed by J. Srouji and
D.M. Berry [11].

8. Some other sizes can be obtained by yhmath package, which
extended math fonts for KTEX, developed by Y. Haralambous:
CTAN: /macros/latex/contrib/yhmath
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When a certain size limit is reached, some sym-
bols can’t be extended any more® (e.g., @, (;b, a/b\c, c@,
agc\de).

The primitives \Bigg, \bigg, \Big and \big
(e.g., \Bigg( ... \Bigg)) denote various possibilities
of extension that the user can specify to get the de-
sired size. The primitives \left and \right (e.g.,
\left( ... \right)) allow an automatic determina-
tion of the size according to the context.

The TEX compiler keeps room for each character.
The character is considered as a rectangular box, with
a width and length, on a baseline, passing between the
height and the depth. These values are taken from the
corresponding TFM files of the fonts in use.

The font should be determined a priori in the
preamble of the document. No specification of size will
be allowed while the document is processed. A possibil-
ity of magnification, for all text, is allowed a priori, in the
preamble of the document. This magnification consists of
a reduction or an enlargement of the font.

Curvilinear extensibility

Parameters of dynamic font Hereafter, a solution for ob-
taining variable-sized curved symbols is proposed. The
particular case of parentheses, brackets of a mathematical
expression, will be presented in detail, as an example of
vertical extensibility. The kashida, as an example of Aor-
izontal extension, will be presented also. It goes without
saying that all other variable-sized curved symbols can be
handled in the same way.

The size of such symbols is determined a posteri-
ori according to the context. Instead of taking the size
of the symbol from the TFM files of the specified font,
this size is computed starting from the size of the mathe-
matical expression covered by the symbol. The required
room is then reserved (using the TEX primitives \hbox
and \vbox with \wd, \ht and \dp). Then, the program
METAFONT is called to generate the fonts according to
the computed sizes. Thus, dynamic fonts are built.

The necessary repetition of processing is not a prob-
lem, for TEX will already be called two times at least for
the table of the contents, the bibliography, the index, etc.

This way of processing will lead to the following
constraints:

o there is a need for one font per character. TgX
can use simultaneously up to 16 math font families.
This can be a restriction of the number of variable-
sized symbols that can be processed;

e for every variable-sized symbol, a file for storing
the sizes computed after the first compilation is re-
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quired. The number of files allowed by TEX for
the input/output (by using the primitives \read and
\write) is limited to 16. That also limits the num-
ber of variable-sized symbols to deal with;

o the program METAFONT allows up to 2 56 symbols
per font processed by TEX. This seems to limit the
number of different sizes of glyphs. This is not a
true limitation because the width of a symbol is al-
ready limited by the width of the sheet and likewise
for the length.

Actually, the number of required files can be re-
duced through the use of the same file for each pair
of delimiters: the closing bracket is generally required
wherever an opening one appears. Thus, the same file
will be used for the two brackets. Another reduction in
the number of required files may be carried out through
recording a size only once for all the occurrences of a
given symbol at a given size. TEX doesn’t allow the use of
a file for both input and output. A file opened for output
will be overwritten whenever it is called once again for
input and conversely. This leads to the use of an inter-
mediate temporary file to look for any possible existence
of a givensize. This file will be used for all variable-sized
symbols handled.

Aswas said before, the number of sizes of a variable-
sized symbol is limited to 256. Beyond this limit, the
system will use the smallest size higher than the required
one. The system holds the biggest size as the default size.
The intermediate file used previously will be used to de-
termine this size of substitution. This will be done for all
variable-sized symbols.

The size of an extensible symbol of an expression
can be given if the expression itself does not comprise
another extensible symbol. A problem arises when sev-
eral extensible symbols are overlapping in the same ex-
pression. 'TEX and METAFONT should be called as many
times as variable-sized symbols overlap. The TFM and
*PK files must be cleared in order to compute them ev-
ery time with the new sizes as the font’s parameters, as
in the following:

Glyph parameters During the development of such a dy-
namic font of variable-sized symbols, some difficulties
arise in determining:
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o the shape of the glyph according to the dimensions
of the character (e.g., the curvilinearity, the level of
concavity or convexity, of a bracket);

o the shape of the glyph at both small sizes and big
sizes;

o the position of the glyph, points of control, accord-
ing to the dimensions of the character;

o the dimensions, the width and the length (height
plus depth), of the box of the character;

o the position, the height and depth, of the character
compared to the baseline;

e the position of the character with respect to the
other characters of the same line, the space between
characters;

o the position of the character compared to the ex-
pression covered by this character;

® etc.

Choices should be made with respect to:

o the nature of the symbol that determines the space
both before and after the composed symbol (e.g.,
\mathinner);

o the lengthening to be added to the initial length
(respectively the width) of the expression covered
by the brackets (respectively the kashida) under the
terms of the rules of the typography;

o the form of boundaries of kashida in other to join it
with the preceding part and/or the following part
(e.g., for the symbols for sum, product and limit);

® etc.

For example, the parameters that determine the
brackets are:

o the level of curvilinearity of the bracket;
e the level of thickness of the middle of the bracket;
e the level of thickeness of the ends of the bracket;

o the shape of the ends of the bracket, as they are to
be identical at the top and the bottom;

o the shape of the bracket depends on the size of the
covered expression.

Examples:

D= O
ENIECREN [ \C)
co W 0o W
© = ©

1 2 3
4 5 6
7 8 9

[ e S )
[=200 NG S )
N W o N
Q0 =~ 3 W
O Ot o ot O

1 2 3 4

The kashida always has the same thickness, but the
concavity of the kashida varies within limits fixed by the
rules of the calligraphy of the style Naskh [4].

The symbol < obtained by the command \1sum
from the system RyDArab? [8, g], is a composition of
the fixed part =, obtained with the xnsh font from
ArabTEX"® [7], and of the extensible rectilinear part m

whose effective size depends on an automatic examina-
tion of the context.
The symbol < obtained by the command \csum

from the system RyDArab with the present package
CurExt, is a composition of the fixed part £ , of the font
NasX'', and the variable-sized curvilinear part kashida
__ whose effective size depends on an automatic way of
the context. The problem of drawing these parts of a
component symbol arises then.

Examples:
o° S o2
2 — —
l—r——L=0o l-o—-L=y l-v=0o
(-

Syntax of commands Hereafter, some commands offered
by the CurExt package.

The syntax for the combined parentheses command
is:

$\parentheses

{\matrix{1 & 2 & 3\cr 1 2 3
4 & 5 & 6\cr 4 5 6
7 & 8 & 9\cr 7 8 9

118

The syntax for the open (or left) parenthesis com-
mand is:

$\openparentheses

{\matrix{1 & 2 & 3\cr 1 2 3
4 & 5 & 6\cr 4 5 6
7 & 8 & 9\cr 7 8 9

113

The syntax for the close (or right) parenthesis com-
mand is:

$\closeparentheses

{\matrix{1 & 2 & 3\cr 1 2 3
4 & 5 & 6\cr 4 5 6
7 & 8 & 9\cr 7 8 9

118

The syntax for the open (or right) parenthesis, in an
Arabic mathematical presentation, command is:

9. The extension RyDArab is a system for processing mathe-
matical documents in an Arabic presentation. It allows the com-
position of mathematical expressions with specific symbols spread-
ing out from right to left according to the Arabic writing. It has
been developed by the author.

10. The extension ArabTgX is a system for processing Arabic
textual document. It has been developed by K. Lagally.

11. The font NasX is a kernel of an Arabic mathematical font.
It offers some Arabic literal symbols. It has been developed by
the author.
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\arabmath

$ {\openparentheses 3 92 1

{{\matrix{1 & 2 & 3\cr 6 5 4
4 & 5 & 6\cr 9 8 7
7 & 8 & 9\cr

3118

The syntax for the Arabic sum command is:
\arabmath ve
$ {\csum_{b=T-1}"{s}}$ TT')

The syntax for the Arabic product command is:

\arabmath v°

$ {\cprod_{b=T-1}"{s}}$ JT_J,—')

The syntax for the Arabic limit command is:

\arabmath
${\clim_{c \to 0} 2,
c{{}"2}}$ 00—

The syntax for the Arabic kashida command is:
\arabmath
$ {\kashida{9mm}}$

Conclusions

The application CurExt allows composition of variable-
sized curvilinear symbols. This system will make it possi-
ble to compose automatically delimiters of mathematical
expressions that can vary in a bi-dimensional way. It also
allows the composition of kashida in Arabic mathemati-
cal symbols such as the symbols of sum, product and limiz.

The number of various sizes for the brackets or the
kashida is limited to 256. Beyond this limit, the system
will use the smallest size higher than the required one or
the biggest size already computed. The number of oc-
currences of the same size is unlimited.

A choice of the parameters to compose brackets is
made with respect of typographic and calligraphic rules
inuse. A compromise between certain parameters is nec-
essary. In some cases, the choice is subjective.

The system CurExt will allow looking after the ty-
pography of the variable-sized curvilinear symbols such
as brackets or the integral symbol. It also makes it possi-
ble to take into account the compliance with the rules of
the calligraphy of a cursive writing such as Arabic. The
kashida will be carried out in the strictest respect of Arab
calligraphy.

A significant application of such a system will be the
justification of a text in a cursive writing through comply-
ing with the calligraphic rules.

In addition to the previous limits, METAFONT
fonts under an ASCII encoding generate many problems
with the new formats of multilingual electronic docu-
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ments. A study has been started (and since completed,
see [2]) for PostScript Type 1/3 or OpenType fonts
under a Unicode encoding.
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Abstract

This essay deals with the role of allographs in the general framework of the study of writing. It
explains why allographs are important (writer individuality), how they can be measured (frequency
and contexts (graphic, semantic, non-graphic)) and what applications to expect from them (biomet-
rics, script restoration, artistic creation, cultural history).

Résumé

Cet essai traite du réle des allographes dans le cadre général de 'étude de écriture. 11 explique
pourquoi les allographes sont importants (I'individualité de I'écrivain), comment les mesurer (fré-
quences et contextes graphiques, sémantiques et non-graphiques) et a quelles applications s’attendre
(biométrie, restauration de I'écriture, création artistique, histoire culturelle).

One of the common elements used to identify a type-
face or a handwriting is the shape of the script. Some-
times, however, individual characters may have alternate
forms — in those cases the rules and habits governing
their usage characterize the behavior of the typesetter or
writer in a more subtle way than shape does. Allographs
provide inconspicuous signatures to a text.

This paper intends to raise the issue of the study of
allographs — allometry —, for the pleasure of its intri-
cacies as well as for its many practical applications. I will
proceed by discussing four diagrams, representing some
of the central issues of the subject. Although my discus-
sion is based on Arabic handwritten examples — a script
where allographs are an inherent part of the writing sys-
tem — , the same principles can be applied to non-Arabic
hand- or machine-produced scripts.

Measuring frequencies

The two text blocks in Fig. 1 represent a double-page of
a manuscript copied in Sicily in the 14“‘ century [1]. On
the right side we see the original script (Fig. 1a), whereas
the left side (Fig. 1b) is a replacement folio, added at a
later date, after some folios went missing. Some attempts
were made to keep the aspect even: the dimension of
the text-block and the line number is the same and both
scripts are in the naskh style. But even an eye unaccus-
tomed to Arabic script will feel the presence of crude
restoration work.

The paleographic expertise can be automated; the
magnitude of a 2D Fast Fourier Transform of the pages
will reveal two main differences. The axis-angle of the
cross-like spectra are different, which means that the ver-

tical strokes of the replacement script are more slanted
than the original ones (Fig. 1¢ has a nearly horizontal axis,
Fig. 1d a more oblique one; the vertical axis comes from
the regular spacing of the 13 lines). The four bright spots
away from the center of Fig. 1d suggest a stronger linear-
ity of the replacement script, whereas the dispersion in
Fig. 1¢ points to a rounder and more irregular handwrit-
ing in the original script).

But there is an even more powerful distinguishing
feature: two allographs of the 4af letter are used by the
replacement, the oblique one (marked by a circle, 13
times in Fig. 1f) and the long one (marked with a disc, 7
times in Fig. 1f), whereas only the oblique appears in the
original (19 times in Fig. 1e). It is also remarkable that
most (4) come in the context of the same word (4ana “to
be”). Defined by quantities and contexts never obvious
to the eye, the allographs offer a reliable security filigree
for testing the integrity of the manuscript.

Applications

Figs. 2a and 2b are excellent examples of the princi-
pal application of allometry: biometrics, or the spatio-
temporal identification of scripts and their attribution
to individuals or traditions (a subject of interest to po-
lice and intelligence agencies, the judicial system, the art
market, historians, et al.). The examples presented here
are written by two calligraphers for a competition and
transcribe the same text [2, p. 31-32]; however, the
number of long 44f-s is 6 and 23, respectively. Thus the
allographs of the elongated type clearly play a very dif-
ferent role as “visual attractors” from one individual to
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another. The same can be observed at the level of tradi-
tions. On the basis of five other participants in the cal-
ligraphic competition, we see that Turks globally use a
very similar number of elongations (but differ individu-
ally in their attribution to specific graphemes). They are
closely connected to the Syrian, Jordanian and part of the
Iraqi trends. In Irag, however, two traditions prevail,
with one making an extensive use of elongations, very un-
like Turkish calligraphers.

Once the script analysis is done, it can serve as a basis
for a cultural history. Thus, the coherence of the Turk-
ish style is remarkable, witness to the force still extant to-
day of a tradition hundreds of years old. The allographic
differences are the expression of an Arabic style inde-
pendent of the Turkish school —an anti-monopolistic
tendency anchored in the political, economic and social
make-up of the Middle East. Given that the Iranian cal-
ligraphic styles need a good deal of elongation, one also
has to ask what the influence of Iran is on its neighboring
Iraqi calligraphy. Arabic calligraphy still being an impor-
tant artistic player in Islamic countries, such analysis can
reveal some preferential channels of influence and pro-
vide clues for policymaking.

Another active use of allometry is behavioral synthe-
sisy after having extracted information about the way a
person or tradition handles allographs, it can be used to
predict future behavior, whether in known textual situ-
ations (typically the restoration of a damaged or missing
part of a writing) or for virtual texts, never written by the
individual (these are revival texts, “in the style of ...”).
Models of behavior should be seen as an important as-
pect of typographic automation for its capacity to adapt
graphic output to specific contents or lectorates (an Ot-
toman text with an Arabic allograph frequency would be
historically odd and certainly disapproved of by the cal-
ligraphic establishment).

Finally, allometry can be used to enhance the vi-
sual aspect of a text in ways too complex or tedious to be
feasible by human minds and hands. For example, allo-
graphs are known to be used for producing graphic figures
or rhythms, but they occur almost always locally, at the
page level, and stretch very rarely across a manuscript of
several hundred pages (which thus becomes more a suite
of chamber music than a symphony). However, with a
program for computer aided script, a designer could con-
centrate on modeling the figures and rhythms, fine tun-
ing and harmonizing them, and leaving the detail render-
ing to the machine. Just as sound synthesizers help com-
posers, in the same way could computers generate writ-
ten texts of a far more complex structure than anything
seen before.

At a methodological level, allography leads us to de-
fine the intellectual goals of the study of writing (grapho-
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nomics') as follows. The graphic analysis is a required
step of script identification. It enables the building of a
model for the reproduction of a specific writing behaviour
and in a later stage its modification and use in the pro-
cess of new graphic creations. Script recognition leads
also to the understanding of the non-graphical aspects
that shaped its existence: Beside its physical aspects (spa-
tial, temporal, force, acoustics, ...), this graphical ecol-
ogy is technological (materials, tools, process), informa-
tional (mathematical, statistical, informational properties
of writing systems), biological (physiological, neurologi-
cal, psychological) and cx/tural (social, economic, artis-
tic, literary, customary, religious, ..., aspects of writing).
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Distribution of stretches on the page : 358 ©
(a) Hamid al-Amidi 458 -

558 -

658 -

Number of stretches per line segment

I

70% 14% 16%

(b) Ibn Wahid

Fic. 3: The simultaneous contexts problem

Measuring semantic contexts

In a calligrapher’s mind the presence of a word with a
strong meaning (for himself or within the context of the
text) implies using a special graphic output for that word.
In an Arabic working text this happens generally by using
less frequent allographs. In Fig. 3 we see the example ofa
word containing the letter £af, 4uf7, which means “impi-
ety”. In the religious context of the text — Qur’anic ci-
tations, holy sayings, moral advice — this word triggers
in 70% of cases the usage of an alternate allograph in the
group of calligraphers studied (the same as for Fig. 2).

1. Graphonomics is a field of study different from graphology,
in the same way that astronomy is distinct from astrology. It has
its own association, conference and publication; see http://www.
cedar.buffalo.edu/igs.
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In contrast, malaka “to possess”, a word less relevant to
the text, is only in 20% of the cases attributed the long,
exceptional, £4f. A side effect of the transfer from lexi-
cal meaning to visual display of exceptional status, is the
creation of a cultural bond between the otherwise ran-
dom association of a meaning and a specific shape. Poets
have started to use the expression kaf~i kufr “the kaf of
impiety” and explain the elongated shape of the letter by
comparing it to the “narrowness of heart” of some peo-
ple. The metaphor strengthens the practice of the cal-
ligrapher by wrapping it in a cultural halo and a web of
meanings. The semantic triggering of an allograph ex-
emplifies the second most important aspect of an allo-
graph, after its frequency: the contexts where and why
it is used.?

Problems and limits

Fig. 4 presents a case of space management — that 1s, the
various techniques for fitting a specified amount of text on
a finite inscribable surface. Here I analyze the behavior
of a writer regarding the elongation of graphic segments
in the particular setting of the Qur’ans of the Ottoman
tradition called “ayet ber kenar”, where a verse ending
must coincide with the end of a page, thus forcing the cal-
ligrapher to carefully consider not only the line, but also
the page justification (more references to this calligraphic
feat in [4]). The superposition of all elongations of part
of a manuscript 5, p. 2—48] show a fluctuation in the
quantity of elongations from line to line. This means that
the text was not studied so as to let the elongations spread
uniformly across the page and that the writer needs an
adjustment period observed in the first third of the page
before settling to a more constant quantity and then again
overusing the elongations during the two lines before last
to fit his text. He shows, however, a stronger ability of
prescience — or faithfulness in his credo of uniform justi-
fication — than the Mamluk calligrapher of Fig. 4b, who
comes to the conclusion that he needs an elongation in or-
der to justify only at the very end of lines [6, vol. 3, fol.
99v°0-166v°]. So the Turkish calligrapher starts think-
ing ahead earlier, generally in the middle of a line. The
low quantity of elongations in the first part of lines indi-
cate that they are primarily used as justification devices.
Technical treatises of Arabic calligraphy and typography
confirm these findings.

However, if we want to quantify the justification
context, we have to consider that what we see on a page
is the result of the simultaneous presence of several con-
texts, each having specific demands on the graphic out-

2. A classification of allographic contexts for the Arabic script
and its comparison with Latin script can be found in my doctoral
thesis [ 3, chap. 10, “La grammaire graphique”].

put. For example, we saw in Fig. 1 that the long 44f is an
important part of all elongations, thus the uneven distri-
bution of elongations could be partly due to a particular
distribution of words containing the letter 44f. In fact it
is not possible to consider just one context at a time, and
a theoretic framework has to be developed to disentangle
the contribution of each context.

The principal hurdle comes from the number of
potential contexts that can coexist (consider also other
aesthetic reasons that could have led the calligrapher to
make the choices he did, such as line or word balance,
black vs. white equilibrum, etc.), from the “melting” of
contexts (how to know which ones actively influenced the
choice?) and the knowledge that we can have about them
(some are “hidden” — such as page justification would
probably be for a casual reader —, yet others are “for-
gotten” — such as the mood of the writer, which cer-
tainly was a factor in his performance). These are the
frontiers of our present knowledge — some to be left un-
challenged until time machines and nano-submarines for
brain exploration are invented.

References

[1] Ibn Zafir, Sulwan al-muta’ fi ‘udwan al-ittiba,
TRI Publishing, Kuwait, 1984.

[2] Mohammed Tamimi, Catalogue of Winners
Plates in the Second International Calligra-
phy Competition, Research Centre for Islamic
History, Art and Culture, Istanbul, 1991.

[3] Vlad Atanasiu, Hypercalligraphie. Le phénomeéne
mamluk a lépoque du sultanat mamluk (Moyen
Orient, xi111°-xvi° siécle), thése de doctorat,
Ecole pratique des Hautes Etudes, Paris,
2003, http://mywebpage.netscape.com/
atanasiuvlad/the/.

(4]

, “Visible i‘gjaz — Three graphic particu-
larities in the Qur’an copies”, in Actes du collogue
de Bologne 2003 sur les Manuscrits coraniques,
Frangois Déroche ed., E.J. Brill, Leiden,
2003, http://mywebpage.netscape.com/
atanasiuvlad/pubs/atanasiu2003iajaz.
pdf.

[5] Quran, calligraphed by Hamid
Hizmet Vakfi, Istanbul, 1974.

[6] Ibn Wahid, Qur’an, Cairo, 1304-6 (London,
British Library, ms. Or. Add. 22408).

al-Amidi,

332 TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003



Allographic Biometrics and Behavior Synthesis

You LEAVE
LOTH

i EVERY

GENEROSITY BOOK

MOST

ANGELS . BHNE

WORD S 3

LIKE
POSSESS

é
HATE & IMPIETY

Fic. 4: Contextual aspects: association strength between meaning and shape

TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003 333



La Virgule viendrait-elle de I’écriture arabe ?

Constatations sur ses origines graphique—et fonctionnelle

Ghassan Mourad

Laboratoire LaLICC (Langage, Logique, Informatique, Cognition et Communication, UMR 8 139)

96, bd Raspail, 75006 Paris, France
Ghassan.Mourad@paris4.sorbonne. fr
http://www.lalicc.sorbonne.fr/“mourad

Abstract

"This paper examines the origins of the graphical form of the most commonly used punctuation sign,
the comma. It is a multi-functional sign, whose functions depend on the context. Its presence or
absence can change the meaning of a text. Aswith any other sign, according to the broader meaning
of the term, the comma has a meaning in a graphical stream, which affects and modifies the meaning
of a textual segment.

I have reached certain conclusions about the origin of the comma, based on a study of Arabic
texts and more particularly of the particle wae — its functionality and its similarity to the comma
in certain writings. The comma as we know it did not exist before the invention of the printing
press. It came to us thanks to the Italian Renaissance publishers who were inspired by the waw to
create the form of a comma. This similarity pertains not only to the graphical domain but also to
the functionality and use of the two signs.

The paper concludes with some remarks on the punctuation in Arab writing.

Résumé

Les questions qui m’interpellent portent sur l'origine de la forme graphique de la virgule.

En effet, la virgule est le signe de ponctuation le plus utilisé dans I'écriture ; c’est un signe po-
Iyvalent et multi-fonctionnel. Ces fonctions dépendent du contexte. Une virgule change le sens
d’un énoncé selon sa présence ou son absence. La virgule a comme tout autre signe, dans le sens
large du terme, une signification dans une chaine graphique ; ce signe affecte et infléchit le sens
d’un segment textuel.

Drapres I'étude que 'al menée, ’al pu exprimer certaines constatations sur cette origine. Celles-
ci résultent d’une observation de textes arabes et plus précisément de la particule arabe waw, de sa
fonctionnalité et de la similitude qu’elle présente avec la virgule dans certaines écritures. La virgule
telle que nous la connaissons n’existait pas avant 'invention de Pimprimerie. En effet, elle nous serait
venue grice aux imprimeurs italiens de la Renaissance qui se seraient inspirés de la particule waw
pour réaliser 'aspect actuel de la virgule. Cette similitude ne concerne pas uniquement le domaine

raphique ; mais elle implique également la fonctionnalité et l'utilisation de ces deux signes.
graphiq plique cg g

Enfin, nous notons quelques remarques sur la ponctuation dans 'écriture arabe.

Je vous avais dis : supprimez tout un morceau, si
une virgule vous déplait dans le morceau, mais ne
supprimez. pas la virgule, elle a sa raison détre.
BaupeLaIre'

Introduction

Nous mettons en évidence dans cet article 'étude de
lorigine de la forme graphique de la virgule.

1. Lettre de Baudelaire a Charpentier, directeur de la
Revue Nationale.

En effet, la virgule n’est connue dans sa forme gra-
phique actuelle qu’aprés linvention de Iimpri-merie.
Pour cette raison, nous nous intéresserons en premier lieu
a lorigine de la forme graphique de la virgule qui, selon
nous, a été inspirée par celle d’une particule sonore arabe
a savoir la lettre waw (9). En deuxieme lieu, nous ferons
une synthése du fonctionnement du wazw et de sa liaison
avec la virgule actuelle selon différents aspects. En effet,
'étude de la virgule proprement dit et de sa complexité
nécessite une étude plus approfondie qui dépasse le cadre
de cet article.

Note de la rédaction: Ilest possible que cet article sera repris dans un prochain numéro de
TUGhboat, avec de legeres améliorations des exemples arabes. Pour I'instant, veuillez accepter

le texte arabe tel quel.
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Constatations sur lorigine de la virgule (forme
graphique et similitude fonctionnelle)

La virgule, du moins dans sa forme graphique, nous serait
venue d’Italie. Elle aurait été introduite dans écriture
en Occident par les imprimeurs italiens soucieux de dif-
fuser les valeurs de la Renaissance. Parmi ces impri-
meurs figure la famille des Manucio (plus connu sous le
nom de Aldes) dont Alde I'ancien a qui 'on doit notam-
ment le caractere italique et Alde le jeune qui dirigea
Pimprimerie du Vatican. La révolution culturelle de la
Renaissance s’appuya notamment sur les ceuvres antiques
dont 'ceuvre des philosophes grecs. Nous savons a quelle
point la contribution des savants arabes fut importante
dans ce domaine, notamment par leurs interprétations
des ceuvres d’Aristote et par leurs propres ceuvres dans le
domaine de la médecine (Averroes, Avicenne, ...). Ceci
joua un role considérable en Europe jusqu’au xv11© siecle.
Ainsi les imprimeurs italiens de la Renaissance qui tra-
vaillaient sur 'impression et la publication d’anciens ma-
nuscrits grecs, latins et écrits dans d’autres langues dont
l’hebreu et l'arabe, n’ont pas echappe a cette influence.
Etant souvent confrontés a des écritures différentes, ils
s’en sont inévitablement inspirés dans leur production de
textes. Par conséquent nous pensons que la virgule ac-
tuelle (,) a €té empruntée a Iécriture arabe. Elle serait la
transcription de la lettre arabe zwazz. Nous nous efforce-
rons dans ce qui suit de démontrer la plausibilité de cette

hypothese.
Constatation 1 D’apres Ibn Al Nahhas, le calife Abu Bakr

(v11° siecle) rencontra un jour un bédouin et lui demanda
de lui vendre son chameau. Ce que le bédouin refusa de
faire en répondant :

| » - -
B B
Al Hlee N
La traduction de cet énoncé serait :
«Que Dieu ne te pardonne pas»

Abu Bakr lui répliqua en rectifiant cet énoncé des deux
maniéres suivantes :

1»\_\La.o()‘>!
A dle () ¥

La traduction de ces deux énoncés peut étre :
Soit : «Non, que Dieu te pardonne »
Soit : «Non et que Dieu te pardonne !»
Soit : «Non, et que Dieu te pardonne !»

Le bédouin dans sa réponse n’aurait pas respecté la pause
nécessaire apres la particule de négation /z. En effet cette
pause sépare cet énoncé en deux car elle constitue une
ellipse («non je ne veux pas te vendre mon chameau et
que Dieu te pardonne»). De méme la particule wazw sé-

. Al kbata’ wa al F'tinaf, cité par Abd Al Sattar Ibn Moham-
mad Al Awni dans [ 1, p. 265-318].

La virgule viendrait-elle de Pécriture arabe ?
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pare 'énoncé en deux en marquant une reprise énoncia-
tive. Ainsi le non respect de la pause équivaut a la non
utilisation de la particule waw, ce qui rend 'énoncé du
bédouin ambigu voire incorrect. De méme si nous ob-
servons la traduction des deux énoncés proposés par Abu
Bakr, nous constatons que la pause (silence) et la particule
waw peuvent étre traduits de la méme maniére par une
virgule, par la conjonction «et», ou par les deux a la fois.

Constatation 2 Notons que la particule zvzw en arabe est
un connecteur, dont un des réles est celui de la conjonc-
tion et comme nous le verrons par la suite.

Constatation 3 Dans Pécriture arabe la virgule est utilisée
actuellement, mais pour ne pas la confondre avec le wazw,
on Iécrit avec une rotation.

Constatation 4 Dans son utilisation actuelle, la virgule en
arabe n’a aucune valeur syntaxique. Sa valeur est unique-
ment pausale. En ce qui concerne les différentes valeurs
de la virgule, elles sont, pour la plupart, exprimées par la
particule zwazw.

Constatation § La particule waw peut dans certains cas
avoir le réle de connecteur, tels que «alors», «alors que»,
«car», etc.

Différentes valeurs de la particule waw et sa
similitude avec la virgule et d’autres signes de
ponctuation

La particule waw de coordination a plusleurs valeurs

e Valeur d’union — tout type d’union (C‘L\ O,U:.a)
Ex. 1:

\@w\ Ue BUV\J Ll a2als Jm)h L;Jgj
G 31 el LY Gl 3 L
A

Traduction : «Elle s’habille de maniére voyante pour
montrer son intérét pour la mode, pour l'actualité
des stars, et son penchant pour 'Occident.»

e La coordination dans un énoncé peut concerner des
noms.

Ex.z:

é‘) OJ;” L]
Traduction : «Llarc-en-ciel est composé des couleurs
rouge, bleu, vert, etc.»

e La coordination dans un énoncé peut concerner des
groupes propositionnels.

Ex. 3:

ME&V)‘}L@E#‘)@ b——“”)‘

o
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Traduction : «J’al dessiné avec un stylo, avec un
crayon a papier et avec un crayon de couleur»

La coordination dans un énoncé peut concerner les
deux termes d’une alternative.

Ex. 4:
FT0 o &l )

Traduction : «Soit en buvant, soit en mangeant.»
La coordination dans un énoncé peut concerner des

propositions relatives.

Ex 5'
ojw: L;.,d\ ] JUll JLS,\J\ J,JS\
o;) L;*U\ m

Traduction : «J’ai va ’homme qui a écrit larticle,
qui I'a publié et qui I'a lu.»
Dans certains emplois, la particule wazw implique
une conséquence ou elle est précédée d’un certain
type de proposition, a savoir qu’il y a des condi-
tions modales. En effet, la proposition qui précede
doit étre non assertive (ordre, interrogation, sou-
hait, etc.).

Ex. 6:

JJJ‘ [o] dj)
0 3] 4kl

Traduction : «Visite-mol, je te visiterai», «Ecrls—lul,
il Cécrira.»

Nous constatons que du point de vue de la coor-
dination, il existe une similitude entre les emplois
de la virgule et du waew. Ainsi, comme nous 'avons
vu dans les exemples, les 2z sont traduites par des
virgules et inversement.

Autre que la valeur de coordination, la particule
waw peut avoir une valeur énonciative. En effet, le
waw peut introduire une incise.

Ex. 7'

Traduction : «Nous avons rencontré un tel, écrivain
célebre, puis nous sommes allés au cafe.»

Elle peut aussi avoir une valeur de reprise.

Ex. 8:

Yt s
(ealr )

Traduction [g, sourate XXII] : «(33) Il en sera
ainsi. Celui qui observe les divers rites de Dieu, tels

les offrandes, fait une action qui provient de la piété
dans le ceeur.»

Dans ce verset la particule waw sert a lier deux
énoncés indépendants. En effet, Kasimirski a tra-
duit ce 2z par un point, ce qui indique clairement
une reprise énonciative.

Ex. g:
(.. )W@;\JBQWJMJL«JE

(. )4591@ U&Ja.q by@;\wjm
(G5, sV, Jaj_:z; e
Traduction [10, p. 19] : «Lorsque Radouan s’en

fut, Adham se dit a lui-méme [...]» — «Un jour
Adham se tenait debout regardant son ombre [...]»

Nous pouvons dire que dans ces deux phrases les
waw indiquent un début de paragraphe. Ce waw
agit au niveau du texte. En effet il sert a lier des
énonciations distinctes et peut se traduire par un
point ou un alinéa.

Ex. 10:

T < - .
Al e o 2 Gele
Traduction : «Zaed est venu alors que le soleil
brillait.»

e Le waw en arabe est un connecteur, il joue le role
de «alors que», «et», «donc», «car» (cf. Ex. 6 :
«écris-lui, il técrira») ou il peut étre traduit par
Pexpression «alors» («écris-lui alors il t'écrira»).

Ex I1:

-

u@ﬁ\&mpu&u?j}f\’aﬂ;

Traduction [g, sourate IV, p. 91]: «(32) Dieu
veut rendre son joug léger, car 'homme a été crée
faible.»

Dans ce verset, le waw est traduit par la conjonc-
tion «car» qui introduit une explication (c’est un
waw explicatif).

Nous constatons que le wazev assure une jonction tant
au niveau de la phrase qu’au niveau du texte. En effet,
les connecteurs jouent un réle complémentaire aux signes
de ponctuation dans un texte. Dans cette perspective, ils
jouent le role de marqueurs d’intégration linéaire. Pour
ce qui est de l'arabe, nous n’avons pas accés a la plupart
des manuscrits anciens. Les éditions sont responsables de
la mise en page des textes classiques dont nous disposons
aujourd’hui.

Mais, nous avons eu acces a des copies de manus-
crits anciens (cf. Al Th¢alibi, p. 15-20) ou nous avons
pu constater deux choses :

. Comme nous le savons, il en est de méme pour la plupart
des manuscrits classiques frangais.
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1. existence de quelques signes de ponctuation, dont
le point «en haut» fait partie pour marquer la ca-
dence de la phrase dans la prose rimée ;

2. Dexistence de signes qui marquent ce qui pourrait
étre un alinéa. Le premier mot qui suit ce signe est
écrit en gras. L’emploi du waw se place sur trois ni-
veaux : la proposition, la phrase, et le texte (para-

graphe) ( p- 19, Al Thalibi, fig. 1).

, en gras,

‘ 3lst 4h ,;.)Jy,-MJrJﬁLaL”—“‘ point
J"f‘fﬂ.?i;m_jsﬁé»ﬂ'w (55

”1,|' [.,jl_z_{?;je[.;;‘a’:-b!..-dl'*”! f )

: @L@.}uy—éﬂ:fﬂﬂ [ss0lé;
é e F‘U{nfzy 1:”.' 1:1,&11 5 _.
-..“. ) i Finde
i g g
o . a paragraphe

s &u& ' ,,m J
w‘tujo.- pltalisgal i feprdast hmbﬂffj—"’l‘
5&»)5 ol {5 SR
’fwc.»,u.d. (it ittt t3he
!f*.h.:-vaua wbwiwﬁ
iy "=’"“’ Salr s e SIe i,
' "lw' 32 ﬁ%wgum
&g,se‘u !sdl P -,-jb;:!&‘ l
(¥ 4 d, |J (f""
Jp),s-“u ._Jul.' '_g—b' gjdwl.:’f F
’- s3] ])" ud"u—iﬁi JE;J'J‘
s dap I Sy A0t S

pr

%o -
\. g-;

'*tt,bl ;»wf

Fic. 1 : Al-Théalibi, Figh al Lougha (x° s.), p

Pour résumer, on trouve seulement trois sortes de
signes qui nous paraissent étre vraisemblablement des
signes de ponctuation. C’est ainsi que les connecteurs de-
viennent indispensables a la linéarité du texte.

Ainsi, nous dirons qu’il est probable que le décou-
page en paragraphes est du fait des éditeurs et ne se
trouve pas dans les manuscrits initiaux. Apres avoir fait
plusieurs observations empiriques, en comparant un ou-
vrage du x°© siecle et un ouvrage du xx° siecle, nous avons
constaté que dans l'autore classique avec sa mise en page

. Déja dans le texte coranique il y avait des marques pour in-
diquer une pause pour la récitation du Coran. Dans les versions
du Coran du Moyen Age la fin d’un verset était marquee par les
signes «o», «O», «*», De méme, on trouvait ces signes dans dif-
férents manuscrits désignant la fin d’'une phrase comme dans le
manuscrit de Al-Thalibi, x¢ s., Figh al Lougha.

Les marques de ponctuation utilisées aujourd’hui sont le résul-
tat de la Renaissance arabe au x1x® s. grace a 'imprimerie, a
la confrontation avec I'Europe et au mouvement de traduction
d’cuvres étrangeéres. Les marques de ponctuation sont celles
du systéme d’écriture européen, mais n’ont pas pour autant les
mémes valeurs, en particulier la virgule qui n’a pas toujours la
fonction de coordination. D’autre part, le point en arabe n’est sou-
vent utilisé que pour marquer la fin d’un paragraphe, alors que la
virgule est utilisée pour déterminer la fin d’'une phrase. En re-

La virgule viendrait-elle de Pécriture arabe ?
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moderne, 'usage des connecteurs en début de paragraphe
est trés fréquent, alors que dans I'ouvrage moderne, il
est rare de trouver des connecteurs entre les paragraphes.
Nous remarquons que I'usage des connecteurs est tres fre-
quent pour séparer les segments et assurer leur enchaine-
ment et leur intégration dans les textes arabes anciens. I
en est de méme concernant les textes médiévaux en Oc-
cident, comme l’avait signalé Catach, ot 'on constate un
usage abondant de connecteurs («et», «alors») [5, p. 7]

Aujourd’hui, dans les écrits arabes, les auteurs no-
tamment dans la presse ont un penchant pour la ponctua-
tion importée de I'Occident. Etant lmportee, et appli-
quée sans régles précises, elle ne peut qu’étre artificielle
dans Porganisation textuelle.

Notre propos devient pertinent si on observe, dans
P'ouvrage d’Al-Th‘alibi (p. 158, fig. 3), la mise en page
du manuscrit qui se trouve a la page 19 du méme livre
(fig. 2). On constate que l'auteur (Saleh)) a utilisé des

signes de ponctuation (, ;: ! « »).
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Fic. 2 : Al-Théalibi, Figh al Lougha (x°s.), p

vanche les autres signes de ponctuation tels que les guillemets,
les parentheses, les points d’exclamation et d’interrogation, les
trois points, etc. ont la méme valeur que ceux des langues eu-
ropéennes.

A notre connaissance, il n’y a que trois études traitant de la
ponctuation en arabe ; un livre de Ahmad Zaky (1912), un autre
de Abed Al Rauf Albasri (1932) et un livre récent de F. Isaak
qui selon nous n’est pas approprié a la langue arabe par le fait qu’il
y applique le systéme de ponctuation européenne [11].
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Fic. 3 : Al-Thalibi, Figh al Lougha (x°s.), p. 158.

Or, le waw qui servait de connecteur dans le manus-
crit a été conserve.

Ainsi, la ponctuation n’apporte rien de plus au texte
qui aurait pu garder sa linéarité sans 'ajout de ces signes.
Le seul changement concerne la mise en page (le texte est
plus aéré), bien que dans chaque début de paragraphe le
waw demeure.

Deux questions s'imposent ici : Si l'auteur a gardé
les connecteurs dans le texte, est-ce pour rester fidele au
manuscrit ? Ou bien a-t-il jugé ces connecteurs néces-
saires a la cohérence du texte ?

A Pinverse, on s'interroge alors sur le besoin d’utili-
ser des signes de ponctuation qui s’averent ici superflus.

En effet, la ponctuation devient pertinente et signi-
fiante quand elle remplace les «connecteurs ponctuation-
nels», comme dans le cas de 'énumeération. Aujourd’hui
des auteurs arabes remplacent le waw coordonnant dans
Pénumération de substantifs par une virgule. Cela parait
naturel au lecteur de voir une suite de mots sans recours
a la conjonction waw, car il existe dans la langue arabe
une régle qui autorise absence du waz quand il s’agit de
Pénumération d’une série d’adjectifs épithetes.

Ex. 12:

P .o
S8 Ll e e el
Traduction : «Un homme poete, lecteur et écrivain, m’a
rendu visite».

Ainsi, la langue arabe ayant sa spécificité doit adop-
ter un systéme de ponctuation qui lui est propre et qui
répond aux exigences liées 4 I'évolution technologique.

Il est désormais manifeste que dans P'activité langa-
giere, les langues s’'influencent mutuellement (introduc-

tion de mots d’origines différentes d’une langue a une
autre). Ceci semble moins évident dans le domaine de
’écrit, méme si Thistoire de Pécriture nous donne des
exemples concluants ('adoption de I'alphabet arabe par
les Perses, de I'alphabet latin par les Turcs, etc.). Nous
posons la méme question concernant la particule wazw
qui, de lettre sonore en arabe, serait devenue caractere
muet en latin. De plus, le «connecteur ponctuation-
nel» waw (en plus de sa forme graphique), dans son em-
ploi pour la coordination, pour lintroduction d’incises et
pour la reprise énonciative, ressemble a la virgule. Dans
Pécriture arabe la virgule semble ne pas étre toujours né-
cessaire : le waw joue ce réle.
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Abstract

How does meaning enter the typography (an aspect which so often goes unnoticed by the reader)

of a text? How do typographers themselves view this question? And what role does talking about it

(typography) play? In what part of our imagination does the body of “industrial text” show itself?
These are some of the questions we will try to touch upon.

Résume

Comment le sens vient-il a la part typographique du texte, cette part souvent ignorée des lecteurs ?
Comment les praticiens envisagent-ils la question ? Et quelle part doit-on concéder aux discours
qui accompagnent le fait typographique ? Dans quel imaginaire s’est déployé le corps du texte in-

dustriel ?

Quelques questions que 'on tentera d’ébaucher au fil de notre propos.

Ecriture typographie

La typographie est cet art, cette technique qui depuis un
demi millénaire déja, nous donne a voir la part visuelle
du texte industriel. La «part typographique» [1, p. 59—
74] des textes est essentielle a la lecture, en ce qu’il ne
saurait y avoir d’écriture sans sa livrée graphique, sans
une matérialité susceptible de la révéler, au sens propre
du terme. Le dessin, le graphisme — ou sa version tech-
nique, le typo-graphisme — a pour fonction premiere de
donner 4 voir le texte, de le rendre perceptible, quel que
soit le systeme d’écriture envisagé : alphabétique, idéo-
graphique, pictographique, mixte ...

Avant que de s’adresser a notre intellect, a travers
la culture qui 'aura modelée, 'écriture s’'adresse a nos
sens. Matiere ou trace sur un support ou un espace, elle
se donne avoir ou a tracer et reléve de I'ceil aussi bien que
de la main.

Aussi Pécriture est-elle avant tout duale, cristallisant
deux énergies essentielles et contradictoires en une ex-
pression unique ou le souflle de la langue s’allie 4 la geste
de I'image. Deux énergies irréductibles, du «geste et de
la parole» [ 2], indissolublement liées en un seul et méme
mouvement. L’écriture donne a voir ce que loreille ne
sait entendre. Et c’est de ce lien et de ce déchirement,
de cette tension primordiale, que sourdent ses différentes
manifestations qui, suivant Ihistoire et la géographie, se
sont exprimées selon les registres variés de la figuration
ou de Iabstraction. Peinture ou signes d’écriture, la va-
riation s’exécute du dessin a 'alphabet.

Meédia Janus, Iécriture est double. Son identité est
marquée par cette dualité constitutive, tout a la fois lin-
guistique et iconique. Mais elle n’est ni linguistique ni
iconique. Elle procede des deux a la fois et doit répondre,

a travers cette identité complexe, a la fonction de com-
munication qui est la sienne. L’écriture est un média a
part entiere doué d’un registre d’une trés grande richesse
qui va de P'expression artistique a la simple circulation
d’information.

La typographie est quant a elle ontologiquement liée
a Pécriture en ce qu’elle la donne a lire, la révele a son
tour. Elle en est 'empreinte, image, le double industriel
qui s’en est peu a peu affranchi. S'intéresser a la ques-
tion de la signification de la typographie, c’est donc fa-
talement revenir a histoire de écriture et réinterroger
sa fonction autant que sa constitution. Historiquement, le
terme est attesté en 1554 (fipographe), il entérine I'indus-
trialisation de ’écriture. Mais pour industriel qu’elle soit,
la typographie n’en est pas moins écriture, affirmant par
son étymologie la dimension visuelle qu’elle reniera dans
son discours d’accompagnement : au type (f#pos), frapper
(empreinte en creux ou en relief que laisse la frappe d’une
matrice), elle allie la marque, la figure, P'image (graphein)
et Pactivité qui concerne lart d’écriture ou de dessiner
(graphikos).

Voici donc une activité technique et industrielle qui
reléve de la médiation visuelle. Mais cette caractéris-
tique technique et industrielle ne fait que se substituer
a la pratique artisanale et manuelle. La typographie est a
Pécriture ce que la voiture est a ’hypomobile : un substi-
tut technique qui ne change pas la fonction premiere du
meédia (la communication ou la locomotion), mais trans-
forme les conditions de son usage et sa réception sociale.

Sens & typographie

L'une des questions que posent les études sur la typogra-
phie a trait a ses modalités de signification, partant a la
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signification de I'image [3]. Comment le sens advient-il
a lart typographique ? Quelle différence y a-t-il entre un
texte composé en Baskerville ou en Didot, par exemple ?
Et sur quels criteres objectifs puis-je faire reposer mon
interprétation ? Car, si comme écrit Raymond Gid «/a
lettre vit .. .et signifie» [ 4, p. 21], comment parvient-elle
a signifier ?
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Pour en comprendre la signification, les théoriciens
(a Yorigine souvent praticiens) ont commencé par classer
les objets auxquels ils avaient a faire. Les traits pertinents
qui ont alors été retenus pour distinguer les familles de
caracteres 'ont été, la plupart du temps, sur des critéres
historiques et formels. Je ne retiendrai pour éclairer mon
propos que les classifications les plus significatives et leurs
criteres méthodologiques. Ainsi de la premiere classifi-
cation de Thibaudeau (1921) [5, p. 470] ou se croisent
élément graphique (empattement de la lettre comme
élément discriminant') et I'élément historique (chacune
des quatre grande familles étant définie en fonction de
sa période d’apparition ou d’usage dominant : ’Antique,

I’Egyptienne, IElzévir et le Didot).

24 LETTRE DOMPRINERIE CLASSIFICATION DS EAMILLES

ORIGINE, TRANSFORMATION & CLASSIFICATION

ORIGINE, TRANSFORMATION & CLASSIFICATION

LETTR! MERIE

La Minuscule.

EMPATTEMENT

1. «Toute lettre — avons-nous établi — tout caractére d’imprime-
rie (sauf les types d’écriture) trouve sa caractéristique dans son em-
pattement, c’est-a-dire dans la forme de la terminaison de ses jam-

bages» 5, p. 416].

Vox, pour sa part, fera adopter sa classification par
IATypl en 19627 en récusant le caractere «trop abstrait»
de son prédécesseur et en intégrant les «catégories empiri-
quement acceptées en langue anglaiser. 11 définit en outre
«une valeur biologique» qu'il voulait «&’usage universel»
[6, p. 122]. Le critere de «waleur biologique», qui ne
cesse d’étre problématique, s’inscrit dans une idéologie
qui pronait alors un universalisme de bon aloi fondé sur un
formalisme rejetant tout particularisme historique, cultu-
rel ou géographique et dont le parangon typographique
devait étre I'Univers d’Adrian Frutiger (1957), caractere
dessiné dans la lignée du Futura de Paul Renner (1927)
et de P Architype d’'Herbert Bayer (1925) directement
hérité du Bauhaus [7, p. 181].

Cette position sera clairement remise en cause par
les tenants d’une inscription culturelle de la production
typographie. Ainsi Ladislas Mandel note que «/écri-
ture la plus fonctionnelle comporte toujours une dimension
que nous pourrions qualifier de géographigue». Soucieux de
Phistoire et des «signes identitaires> de Vécriture et de la
typographie, Mandel précise que «/on ne pourrait compo-
ser correctement un texte allemand et un texte frangais avec
le méme caractére», allant jusqu’a formuler I'idée selon la-
quelle «on ne saurait dissocier la formulation visuelle de la
pensée elle-méme» [8, p. 4-13] et [g], idée proche de
la notion de «sens formel» 3 sur laquelle il nous faudra
revenir.

Mais si dans sa classification Vox exclut apparem-
ment P'apport historique de son propos théorique, il ne
cesse toutefois d’y revenir pour justifier ses choix.

On appréciera ainsi, sur cet exemple dédié aux «Mé-
canes», le mélange de formalisme, d’historicisme et de
présupposés idéologiques fondés sur une érudition for-
gée au ceeur des savoirs professionnels, mélange qui ne
parvient toutefois pas a expliquer 'heuristique typogra-
phique.

Dans son Anatomie de la lettre [16, p. 10], sans éla-
borer de nouvelle classification, Jacno fait le pari d’une
description «concréten débarrassée «de toute abstraction».
11 privilegie alors «/es notions de forme, & alternance (suc-
cession des noirs et des blancs & une ligne de texte), de valenr
expressive (qualité qui donne au texte sa physionomie)». Son
propos est tourné vers la définition dun «nomébre mini-
mum de lois générales» résumées a trois ordres différents
de considérations :

Jacno ceuvre en anatomiste ; son objet, disséqué avec
art, est soustrait de son contexte (le texte mis en situa-
tion). Non qu’il fasse abstraction de T'histoire, la chose
ayant, selon lui, déja été traitée par ailleurs «avec /a

2. Association T'Ypographique Internationale, 1962.

3. Sur I'adaptation sémiotique de cette notion littéraire em-
pruntée a Jacques Roubaud [10], voir [11, 12]. Du point de vue
de I'histoire de I’écriture et des médias, voir [13, p. 52-56], 14,

p- 258], (15, p- 351
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L'ordre de classement qui a été suivi dans cet ouvrage est celui de In
CLASSIFICATION NOUVELLE DES CARACTERES D'IMPRIMERIE
établie en 1952 par 'Ecole de Lure et publiée par 1'école Estienne &
Paris. Exposée au séminaire 1953 de I'l Graphique de Stockhol
au Salon TPG de Paris 1954, & Monotvpe House de Londres 1955,
4 Barcelone, Lausanne, Anvers, Florence par des conférences ; éludiée

et discutée dans la presse internationale, la ‘classification Vox® a été

adoptée en 1962 par I’ Association Typographique Internationale, conjoin-
tement avec la classification D.LN, rédigée en Allemagne par Hermann
Zapf, et qui n'en différe que par les termes du vocabulaire. Elle est uti-
lisée par de nombreuses imprimeries, fonderies et ateliers de composition
en France et dans le monde.

Nullement révolutionnaire, revenant méme sur ce que le prineipe frangais
dit ‘de Thibaudean® avaitde trop abstrait, la Classification A.TYP.1 1962
consacre les catégories empiriquement aceeptées en langue anglaise :
mais en leur donnant une valeur biologique et une définition précise,
d'usage universel, dont on pourra trouver ici 'exposé.

Quant aux noms nouveaux créés en frangais pour les familles de hase,
il est apparn qu'i des concepts révisés correspondait une terminologie
rénovée, Elle fait désormais partie du langage professionnel.

clarté soubaitable», mais bien qu'il soit nécessaire «d&étu-
dier dans la typographie, [d od ses normes apparaissent avec le
plus de pureté» [16, p. g]. Une esthétique de la forme en
somme qui, d’un point de vue théorique, ne se préoccupe
pas de la fonction du texte et de sa dimension commu-
nicationnelle ou, plus exactement, qui fait de la dimen-
sion communicationnelle un objet théorique unifié absor-
bant toutes les distinctions situationnelles. Et c’est preéci-
sément sur cette fonction du texte qu’Emil Ruder mettra
'accent.

«Les chefs-d euvre typographiques attestent une par-
faite unité entre texte et forme», écrit Ruder, ce qui
prouve «au typographe que la forme doit rester lice au but de
Pauvre, mais aussi qu’un pur fonctionnalisme ne suffit pas a
la bonne forme» [17, p. 34).

Lanotion de fonction sera reprise par Pierre Duplan
qui, apres avoir redéfini «/es invariants typographiques»
(romain / italique ; capitale / bas de casse ; variation de
graisse), propose trois registres pour une «classification
Sfonctionnelle» : «jaillissement, objectivité, intégratiom» cor-
respondant respectivement a la «#ypographie expressive»,

ECANES. Une Didone h
quia ¢volué dans le sens
fonctionnel du x1x* M
siecle. L'empattement
terminal est devenu un B
organe différencié, de
méme poidsque les ham- b
pes uniformes, les courbes géométrisées.

Une lettre d'ingénieurs, de paly-
techniciens. Son ascension accompagne
celle de la bourgeoisie et de la machine.
La Mécane est, en typographie, I'ap-
port de la révolution industriclle,

La Mécane est utilitaire; si elle clame,
c'est pour vendre : des produits ou
des idées. Elle sert a la réclame, ct 4
I"affiche ¢lectorale.

Elle s présenie sous trois formes :

a) fomie, issue de la Didone ren-
forcée Clarendon, prototype des carac-
teres de gquotidiens qui sont la moderne
expression de la Caroline; b) I yp-
tienne ou Slah-Serif. dont le dessin
est d'une Linéale, plus |'empattement
gras; ¢) Tridime, c’est-a-dire suggérant
le reliel : Romantiques, Ornées, Eclai-
rées, Ombrées, qui ouvrent les voies
au futur caractére photo-graphique
4 trois dimensions.

Avant toute autre, la famille bien
empatiée des Mcécanes a parcouru
toute la gamme des graisses el des
chasses. En trouvant le temps d'en-
gendrer les Fraliennes, et mainte miri-
fique fantaisic qui n'a pas dit son
dernier mot.

L'eil du lecteur moyen y retrouve
consciemment ou non - [‘habitude
qu’il a prise des caracléres de presse
de son quotidien habituel,

RST

ROCKWELL séric 371

abcdefghijklmnopqrstu

NEO-CLARENDON sér

e 617

Le graphisme des 52 signes (26 capitales et 26 minuscules) qui composent
Palphabet offre trois ordres différents de considérations :

1. Les éléments constitutifs de la lettre.

11. Les modulations sur I'alphabet élémentaire, qui sont des enrichissements
multipliant les possibilités d’expression de la lettre.

IIL. Enfin le blanc, ce milieu intérieur, cet élément négatif qui alterne avec
le noir dcs lettres.

1. — Eléments constitutifs, se classant en trois groupes distincts :
10 5 éléments de structure ;
20 3 éléments d’alignement ;
30 6 éléments décoratifs.

11. — Modulations principales (au nombre de 7) :
10 Graisse;
20 Stature;
30 Ttalique;
40 Style;
© Contraste;
6° Rondeurs aplaties;
70 Nuance anglaise.

o

III. — Les blancs :
10 Blancs des lettres;
20 Espaces.

la «#ypographie fonctionnelle» et la «typographie invisible»
[18, p. 295—347]. Registres sur lesquels nous revien-
drons lorsque nous aborderons la question du discours
d’escorte.

Jean Allessandrini revisitera a son tour le théatre ty-
pographique et proposera sa propre classification, le Co-
dex 80 [19, p. 35-56]. En toile de fond, la critique
adressée a Vox et Thibaudeau. Néanmoins, son propos
consiste avant tout a renommer les anciennes familles et a
intégrer les productions récentes marquées par 'afflux des
«lettres-transferts» qui ont bouleverse I'esthétique des an-

TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003 341



Emmanuél Souchier

maigre

CAPITALES=_ 1, gras
gras

I’mmam\\ )

. maigre

“bas de casse— 14 gras
' gras

- Inaigre
CAPITALES=—/ 14 gras
T—gras
[talique
maigre
“bas de casse= 14 gras
T gras

nées 1970-1980. Ses «Exotypes témoignent des «réves
de voyage que I Occident n’a cessé de nourrir» [7, p. 74]
et de la circulation des objets visuels dans un monde
dont la culture s’internationalise par le truchement du
«marché».

. GARALDES .
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1 pres un erpgnis do Maxhimilien Yo

Systame Thibaudeay Classification Vox Codex 1980
(1921) {1954)

Déslgnations préliminaires| Evantualités

Antigues Lindales Simplices
Eaypti M Emparectes
Egyptisnnas anglalses Emparectas & congés
Didots Didones Filextres
Filexires & congos
Elzavirs Humanes Clhnviennes
Garaldes
Réales
Empatternants Deliapodes «
triongulairas Doltapodes & congds “zj
= — 0
Hallghiquss Ingisas Rormaines wo=
2 = . — = w
Gursives Scriptes Gestugiles L= N
ealligraphiques [t o=
Gestuelles brosshes < o
g - a8 =
Manuaires Onciales w
— =
Gothigues Fractures Garmanes w
Formes dtrangéres Allennes
Exolypes
Machinaies
Ll:diquei
Hybrides
Transluges
Tableau comparntif
des classifications Tt Vox, Al

Cette révolution esthétique liée @ une innovation
technique — le décalcomanie — précede 'arrivée de la
microinformatique qui va a nouveau bouleverser la donne.
Toutefois, si la lettre-transfert se cantonnait essentiel-
lement aux spheres professionnelles, le «texte mise en
forme» grace a la microinformatique sera pratiqué par les
utilisateurs eux-mémes. Les données relatives a la lecture
et I’écriture sont dés lors a réévaluer en termes de pres-
cription et d’usage.

Gérard Blanchard est sans doute le premier en
France 4 allier a la démarche du praticien, celle du théo-
ricien et de Ihistorien. Au début des années 1980, il in-
troduit la typographie a P'université [20] en systémati-
sant le principe formel dans une classification d’inspira-
tion structuraliste pour laquelle les discriminants tiennent
compte des huit variables visuelles héritées de la Sémio-
logie graphigue de Jacques Bertin (les deux dimensions du
plan, 1a _forme, Vorientation, la valeur (gris), la taille, le
grain (trames), la couleur)[2 1], démarche qu’il assouplira
par la suite pour privilégier une approche érudite fondée
sur le concept sémiologique de «connotation» inscrit dans
Phistoire et la culture.

Connotations
3
historiques 1 contrastées kinétiques
poetiques. =
contrastées

Blanchard s’inspire alors du Musée imaginaire 4’ An-
dré Malraux [22] et, d’un point de vue plus strictement
méthodologique, se réfere explicitement a la démarche
sémiologie du Systéme de la mode de Roland Barthes [23].
Lorsqu’il réinvestit la notion de connotation, Blanchard
replace le contexte et 'interprétant au cceur du proces-
sus de signification [7, p. 36—37]. Aussi, face a 'hétéro-
généité et a la complexité que ses prédécesseurs avaient
tendance a évacuer, il est mené a convoquer ce qu’Abra-
ham Moles nommera Les Sciences de limprécis [24).

Afin de rendre compte de 'évolution technique et
esthétique de son temps, tout en conservant 'acquis de
ses ainés, Gérard Blanchard propose une démarche théo-
rique articulée en «Cing orientations pour huit connota-
tions différentes» [7, p. 40—41] cartographiés a la croisée
de la tradition mnémotechnique de la Carte du Tendre
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(1654) et de la méthode des socio-styles de Bernard Ca-
thelat [25].

EVASION

A 3 la recherche
de la beauté,
du réve,

du confort.

RDRE

LIBERTAIRES

2 la recherche
des traditions,
de la séeurité,
du sérieux,

du classicisme.

MOUVEMENT

CONSERVATEURS: 6 %
Tradit

2 la recherche
de Pinnovation,
du standing, du plaisir
et de Poriginalité.

a la recherche
de la performance,
de I'économie. ¥

POSITIVISME

[Ci-dessus] Exemple d’une carte des socio-styles, faite en 1980
(dans Le Publicitor, 1989g). [Ci-dessous] Les huit points de vue
sur la connotation, répartis sur une carte des socio-styles établie
sur le modele proposé par Bernard Cathelat, en 1988.

SENSUEL .

3. Exotique 2. Poétique

8. Kinésique . Ecologique artisanal

1. Les connotations

4a
de base CONSERVATISME

(Phéritage traditionnel)

7. Duplexages contrastés
ou les
«packs de la totale typographie»
ab. Ecologie minimaliste
(Zuzana Licko, Pierre di Sciullo)
ASCETISME

Ce que Gérard Blanchard apporte est sans doute le
trait d’union, jusque-la inexistant, entre une corporation
de métiers jalouse de son histoire et de ses anciens se-

A 5 . A
crets — alors méme qu’elle est en passe de disparaitre —

AVENTURISME

6. Les modes
(histoire récente)

5. Lhistoire
(le musée)

et un monde académique qui condescend enfin a s’appro-
prier «/image du texte» [26, p. 137-145], domaine qu’il
a par trop longtemps ignoré. Il conviendrait sans doute
d’éclairer cette remarque a la lumiere du contexte histo-
rique dans lequel a pu se déployer cette parole singuliére
(déclin de la typographie, informatisation des procédures
de production du texte industriel, apparition de la micro
informatique grand public, formalisation logicielle des
pratiques de meétiers, appropriation de la culture visuelle
par le grand public écrivant, désenclavement des savoirs
spécifiques et déclin de leur application ...). Au-dela de
cette remarque, que convient-il de retenir du bref tour
d’horizon consacreé au fait typographique que nous venons
de faire ?

Typographie & communication

Six critéres essentiels peuvent étre momentanément dé-
gagés. L'histoire, tout d’abord, sur laquelle chacun s’ac-
corde a fonder la raison d’étre d’une création visuelle. Le
discriminant formel ensuite, méme il est de nature dis-
tincte selon les théoriciens. Puis la_fonction du texte qui
doit en déterminer la forme et par la-méme Pesthétique.
Enfin, le sens inscrit dans Ja culture et l'usage des profession-
nels. Reste la posture de Geérard Blanchard qui réinves-
tit en théorie /a place du lecteur et le rile du contexte. Au-
trement dit, qui sort la lecture typographique du cercle
des gens de métier ou des formalistes pour lui apporter
une réflexion sémiologique et communicationnelle nour-
rie des études littéraires. Il déplace ainsi les enjeux de
lecture et d’écriture de «image du texte» du plan de la
conception a celui de sa réception en pariant sur une in-
teraction entre ces deux niveaux. Nous ne nous situons
donc plus uniquement dans un débat professionnel, li¢ a la
lisibilité de la lettre et du texte comme objets physiques
destinés a une fonction prédéfinie, mais bien dans une rée-
flexion d’ordre communicationnel ou le contexte, la fonc-
tion du texte, la valeur d’usage et le role du lecteur vont
étre constitutifs du processus de communication, partant
du processus de signification.

Une fois affirmée sa fonction communicationnelle,
on ne peut définir la typographie qu’en termes situation-
nels et, plus précisément encore, en termes d’intégration.
A appui de cette remarque, deux notions complémen-
taires doivent étre convoquées, celles de comtexte et de
cadre.

En analysant P'interrelation entretenue, dans un lo-
gotype, entre le sens linguistique du nom d’un quotidien
et sa dimension visuelle (iconique), j’avais souligné le fait
que les éléments graphiques constitutifs de la forme vi-
suelle (de la typo-graphie) ne signifiaient qu’en fonction
de leur contexte [27, p. 87—100]. Cette remarque nous
invite @ remettre en évidence deux points essentiels a
la compréhension du fait typographique. D’une part les
signes graphiques (et par extension, les traits pertinents
qui permettent de les distinguer formellement) n’ont pas
de sens en soi. Le sens étant une coproduction élaborée
par le lecteur a partir de Iobjet-texte réalisé par les au-
teurs. Le lecteur a acces sensoriellement et cet objet pro-
duit dans un contexte a I'élaboration duquel il participe
également, ainsi que I’a fort justement souligné Christian
Vandendorpe [28, p. 76].

En d’autres termes, nous remettons en cause de ce
fait V'invariance de la relation «signifiant-signifié» postu-
lée par Saussure. D’autre part, il ne saurait y avoir de «de-
gré zéro» de la signification en vertu d’un principe sémio-
logique formulé par Barthes pour qui «tout signifie ou rien
ne signifien. En effet, un élément graphique intervient ne-
cessairement dans un contexte ; partant, il est défini dans
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les cadres de représentation du lecteur. Le registre de
«lobjectivité lite au_fonctionnel» proposé par Pierre Du-
plan demeure donc problématique de ce point de vue. La
typographie n’est pas plus «odyective» qu'elle n’est «scien-
tifiguen*, elle se donne a voir dans un contexte textuel
qui peut étre scientifique ou chercher a tendre vers une
certain objectivité. En revanche, aucun caractére typo-
graphique ne peut se prévaloir en soi de telles «valeurs».

Roy Harris a systématisé la remarque en propo-
sant une «théorie intégrationnelle (...) qui reconnait un
principe fondamental, celui de lintégration contextuelle du
signe» 5 théorie selon laquelle «i/ #’existe pas de signe sans
contexte». Le travail du lecteur se résumant alors a un
travail «&intégration sémiologique» (29, p. g—25]. Mais
Christian Vandendorpe avait déja clairement expliqué en
quoi, d’un point de vue littéraire, la lecture est «un acte
auto-énonciatif au moyen duquel le lecteur met un énoncé en
résonance avec les schémes contextuels susceptibles den rendre
compte». Autrement dit, que «/e contexte doit btre pensé
comme une instance indispensable @ la compréhension du lan-
gage et qui Jui est btroitement associéen [30).

S’agissant de écriture et plus encore de la typogra-
phie, le contexte est un jeu d’emboitements (de poupées
gigognes), qui sont autant de cadres physiques détermi-
nant la pratique [31]. La typographie est en effet inscrite
dans la dimension visuelle du texte qu’elle donne 4 lire a
travers une mise en page. Or le texte releve également
d’une «forme texte» générique, élément de représenta-
tion d’un niveau supérieur qui permet une premiere ap-
préhension de I'objet dans 'univers informationnel. Deux
dimensions essentielles le caractérisent, sa dimension tex-
tuelle (au sens linguistique du terme) et sa dimension vi-
suelle (la mise en page). Dualité entre forme et substance
[28, p. 87-91] qui nous invite a reformuler I'idée du
«sens formel» prédéterminant la lecture de fagon intégra-
tive. Les modalités d’interprétation du texte (de la mise
en page et de la typographie) vont en effet tenir compte
de cette information supra segmentale qui classifie for-
mellement les genres textuels. En outre, le texte est lui-
meéme inscrit dans le média (contexte physique du mé-
dia en tant que support, tel que la page par exemple [32]
), lequel est redevable d’une pratique, d’un usage spéci-
fiques (la lecture du journal, du livre, de I'affiche ...). Le
contexte de lecture de la «lettre typographique» est donc
déterminé par un ensemble de cadres de natures sémio-
tiques et communicationnelles distinctes. Son interpréta-
tion est le fruit d’une interdépendance entre les divers ni-
veaux qui le constituent et de l'activité propre du lecteur.
La signification de la typographie tire ainsi paradoxale-

4. Lorsqu’il affirme que «cerze typographie est visible, scientifique
et sert a transmettre le plus facilement possible au lecteur un message
textuel», il se situe dans un cadre idéologique comparable a celui de
la typographie classique qui affirme se mettre au service du texte
a travers son effacement méme [18, p. 3357

ment parti du contexte et des pratiques cognitives et so-
ciales dans lesquelles elle s'intégre.

Néanmoins 'importance qu’il convient d’accorder
au contexte dans la lecture d’un texte est une dimen-
sion trés souvent impensée qui\ a pour corollaire I'efface-
ment de «I'image du texte». A cet égard, la pratique et
la culture des professionnels — les médiatenrs du texte —
ne sont en rien comparables a celles des lecteurs.

L’invisible image du texte — apprentissage

Lorsque les praticiens évoquent la valeur d’usage, a 'ins-
tar de Thibaudeau, celle-ci n’est pas considérée priori-
tairement du point de vue du lecteur, mais de celui du
professionnel, du typographe, c’est-a-dire du médiateur.
La remarque est d’importance car elle souleve la ques-
tion complexe de la culture visuelle et de apprentis-
sage de la lecture. Si I'apprentissage de 'acte de lecture-
écriture — activité conjointe que 'on dénommait la «/ez-
trure» a P'époque médiévaleS —, si cette activité est
considérée comme un des actes d’apprentissage fonda-
mentaux dans nos sociétés, il en va tout autrement pour ce
qui est de I'apprentissage de I'écriture industrielle, autre-
ment dit de «Iimage du texte» qui fagonne notre univers
textuel quotidien. Les codes visuels spécifiques a la typo-
graphie et a I'art du livre notamment, s’ils font partie de
Papprentissage des gens de métiers, sont pour bonne part
ignorés du reste de la population qui, au pire, en ignore
I’existence, ou au mieux, les considére comme un étre-
13, une donnée inhérente a écriture, naturalisée par son
évidence méme. L’écriture typographique et «I'image du
texte» ne font pas partie de I'apprentissage de lalecture et
de I’écriture. Nous sommes donc confrontés a un déséqui-
libre référentiel, car lorsque les mediateurs de I'écriture
industrielle élaborent un savoir reflexif, les lecteurs s’ac-
commodent d’un apprentissage autodidacte qui n’acceéde
que tres rarement au stade d’une lecture consciente.

D’un point de vue réflexif, 'écriture typographique,
enfermée dans sa gangue «infra-ordinaire», pour re-
prendre Pexpression de Perec [34], ne se donne a lire a
l'usager que lorsqu’elle est extraite de 'habitude par une
manifestation d’ordre publicitaire, d’ot I'expression de
«typographie jaillissante» de Pierre Duplan [18, p. 332].
Elle est alors classée dans le registre de ce qu’André Der-
val a appelé la «typographie expressive» [35, p. 89—97], a
la suite de la «/ettre expressive» de Massin [36).

Or le phénomene a pris toute son ampleur avec l'ap-
parition de la micro informatique. Les usagers ont en ef-

5. Dans la traduction qu’elle propose de 'ouvrage d’Illich et
Sanders, Maud Sissung explique que «/a langue francaise ne possede
pas d’équivalent du mot anglaisliteracy, qui désigne la capacité de lire
et d’écrire». Elle précise toutefois que le frangais a possédé un mot
pour désigner cette capacité, «/a lettrure, terme que ’on rencontre
dans des textes du x11° et du x111° siécles et sous toutes les orthographes

possibles» [33, p. 9]
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fet été directement confrontés a la conception visuelle de
leurs textes. Mais s’ils ont découvert 'image du texte, ils
n’en ont pas pour autant maitris¢ le fonctionnement, les
régles, T'histoire non plus que lesthétique. Le déplace-
ment hypothétique des pratiques de métier vers les lo-
giciels en général et les "traitements de texte" en particu-
lier, ne cele pas 'ignorance des usagers qui sont en outre
confrontés a la dualité constitutive des écrits informatisés
scindés en deux médias dissemblables. «L’écrit écram» et
«lécrit Limprimante» jouent une partition distincte [37,
p- 105—119] et ne relévent pas des mémes criteres tech-
niques, sémiotiques et esthétiques.

La typographie, et plus généralement les traces de
ce que j'al appelé «/énonciation éditoriale» [26], relévent
bien du projet «&anthropologie endotique» esquissé par
Perec, une anthropologie qui parle des «choses communes»
que nous ne voyons plus, aveuglés que nous sommes par
leur omniprésence quotidienne [34]. Projet qui s’appa-
rente au dessein sémiopolitique de Barthes lorsqu’il am-
bitionnait de «rendre compte en détail de la mystification qui
transforme» les faits de culture «en nature universelle»®.

Au fond, il pourrait ne s’agir que de re-donner a lire
au lecteur le texte dans sa complexité et son intelligence a
un moment ou la technique Penjoint a prendre conscience
de sa culture visuelle. Les intermédiaires du texte se ra-
réfient et les métiers dédiés a la mise en page sont re-
layés par des instruments logiciels ; I'usager de la micro-
informatique est donc investi de nouvelles tiches dont
il ne maltrise pas nécessairement les attendus. Le tra-
vail qu’il produit n’a plus aucune commune mesure avec
ce qu’était sa pratique jusqu’alors. En contrepartie, il ac-
quiert par la force des choses une conscience de la di-
mension visuelle de ses écrits et de sa matérialité. L'ef-
fet est paradoxal en ce que la technique permet une prise
de conscience de I'image du texte et libére un certain
nombre de taches alors que, dans le méme mouvement,
elle prend en charge une partie de I'élaboration textuelle
par sa structuration «architextuelles et aliene une part
non négligeable de 'espace d’écriture [39, p. 97-107].

L’homme contemporain est entré dans une civilisa-
tion du texte ou la majeure partie de ses activités so-
ciales (de création, production, réception ...) est désor-
mais médiatée par des outils d’ordre textuel [40, p. 100-
105]. Mais il n’a pas encore pris la mesure de I'am-
pleur du phénomeéne, non plus qu’envisagé ses répercus-
sions dans les pratiques socioprofessionnelles. L’emprise
de la machine textuelle dans le tissu social est en passe
de transformer en profondeur les pratiques culturelles et
c’est d une véritable mutation d’ordre anthropologique
que nous assistons. Mais nous entrons la dans le domaine
des questions générales soulevées par les «médias informa-

6.[38, p. 7-8]. L'auteur parle d’une «sémio-clastie», c’est-a-
dire d’une sémiologie de classe, au sens social du terme.

tisés» [41], a leur structuration et leurs pratiques [42] qui
nous éloigne quelque peu de notre objet typographique.
Quoi qu'il en soit, au cours de l'activité de lecture,
I'image du texte infra-ordinaire est prise dans une sé-
rie d’automatismes qui relévent de la mémoire a la long
terme [43, p. 237-253]. Elle dépend donc de struc-
tures de fond signifiantes et s’inscrit par la-méme dans
le cadre d’une théorie du sens formel. Le distinguo op-
posé entre la «typographie expressive» et la «typographie
infra-ordinaire» par exemple [44, p. 62—64] ne prendra
sens qu’en fonction du contexte et du genre textuel qui
sera donné a voir ou a lire. La publicité ou Pexpression
artistique pour l'une, le texte courant pour l'autre.
Toutefois, la question de la conscience, partant de
apprentissage, demeure et reléve du politique ; Brecht
la posait déja en termes méthodologiques dans L’ Achat
du cuivre : «Pour établir des lois, il faut accueillir les pro-
cessus naturels avec étonnement, pour ainsi dire, c'est-a-dire

nyoo.

qu’il faut abolir lenr "évidence" pour accéder a leur compré-
hension» [45, p. 477-625].

Reste que le probléme de la naturalisation de la si-
gnification de la «part typographique», ancrée dans son
S, .. ERNET ,
invisibilité infra-ordinaire, a été précédée, aflirmee, va-
lidée par le discours d’escorte qui n’a cessé d’accompa-
gner la pratique professionnelle des médiateurs de écrit
industriel. Et c’est sur le discours de ces praticiens que
jaimerais m’arréter a présent.

Qu’en est-il donc de 'imaginaire et des discours qui
ont généralement accompagné la typographie en Occi-
dent depuis son avénement ?

Typographie servante & silence du texte

L’un des axes de compréhension de la signification du fait
typographique repose sur la perception que I'on se fait de
cet art selon les objectifs qui lui sont assignés. Perception
physique tout d’abord, inscrite dans les routines et habi-
tudes de lecture qui nous engage au-dela de la visualité
pour accéder a «un sens». Du point de vue imaginaire, il y
a, dans la conception archétypale du livre et de la lecture,
une démarche d’ordre métaphysique qui consiste a vou-
loir accéder a un sens transcendant, fatalement extérieur
au média [46]. Lécriture et le texte révélent ainsi un sa-
voir issu d’un au-dela de la lettre qui les constitue. Le dis-
cours de Fournier le Jeune est a cet égard exemplaire. Son
célebre catalogue de caractéres est en effet placé sous un
quatrain de sa fagon qui a valeur de manifeste :

Des faits éloignés de nos yeux
Ces Carafteres nous instruifent,
Et par cet Art ingénieux,

Tous les talens s'immortalifent

Les caracteres typographiques renvoient a des «fzifs
éloignés de nos yeux», c’est-a-dire a un au-dela d’eux-
mémes. Le typographe joue du paradoxe, ses caracteres
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ont cette qualité particuliére qui consiste & pouvoir étre
transparents, a s’abstraire de la matérialité, de 'encre et
du papier, tout en immortalisant les «a/ens», Cest-a-dire
en matérialisant les «fzizs» évoqués a I'instant. La concep-
tion que nos contemporains se font de «l’écrit d’écran»
a travers la thématique de «/immatérialité» repose sur
le méme paradoxe ou le méme déni de la matérialité de
Pécrit et des dispositifs techniques et médiatiques qui le
donnent a lire.

Le principe de la «#ypographie servante» a éte clai-
rement exprimé par Maximilien Vox qui affirmait que
«lart du typographe est de rester inapergu», ajoutant aus-
sitdt «si le lecteur Sexclame ...0b ! la belle typographie !
Cest que le texte passe aprés». Rester inapercu, passer
apres le texte ...voici les commandements de cet art.
Mais qu’on ne s’y trompe pas, de telles vertus reposent
sur une conscience aigué de I'influence de lart typogra-
phique et de sa signification. Elle P'inscrit dans un projet
idéologique déterminé qui puise son pouvoir de I'infra-
ordinaire. Maximilien Vox, en bon professionnel, sait la
part signifiante de son art. Il défend donc sa pratique
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d’un point de vue politique. Il s’agit pour lui d’influencer,
de prendre un pouvoir symbolique sur les esprits. Mili-
tant, il écrit en 1943 : «dans le monde de demain, grande
sera la place de la nation qui aura su créer un style». Une
vingtaine d’années plus tard, toujours dans le méme re-
gistre, a la question «y a-2-i/ une typographie frangaise 2»
il réepond «oui, mais elle ne se voit pas» contrairement a
celle d’autres nations. En d’autres termes, elle remplit
sa fonction : étre au service du texte et disparaitre der-
riere lui. Nous sommes loin des années 1930 ou selon Vox
débutait avec la «linéale» « invasion_fonctionnaliste de la
Neue Typographie propagée par le Baubhaus de Dessau» [ 47,
p- 186)7,[48, p. 117] et [50, p. 14], mais il est vrai que
le Bauhaus n’était pas alors en odeur de sainteté dans cer-
tains milieux ...

Les praticiens plongent la typographie dans les si-
lences de l'infra-ordinaire. La culture typographique nait
de ce silence. Aussi, tout écart pour le texte courant est-
il rigoureusement proscrit, car il suffit a révéler la pre-
sence condamnable du «co7ps» de lalettre au sein de I'es-
pace de la page. Le vocabulaire corporel li¢ a la lettre
est du reste révélateur des champs sémantiques mis en
cause. La lettre porte en elle-méme un pouvoir signifiant
qu’il convient de cerner. Nous n’avons pas abandonné la
pensée magico-religieuse du Cratyle, loin s'en faut. Les
sémiologues lui ont simplement substitué la plus raison-
nable «connotation». Conscient du pouvoir signifiant des
caracteres d’'imprimerie, Henri Fournier bannit ainsi les
«caracteres de fantaisie» pour les textes classiques ; deux
cultures, 'une visuelle I'autre textuelle, qui ne pouvaient
que saffronter : «Nous recommandons en tout cas de ne les
employer dans le cours des volumes qu’avec réserve et discer-
nement, et de les exclure avec rigueur de tout ouvrage clas-
sique, et de tous les textes o ils formuaient un contraste cho-
quant avec la sévérité des matiéres» 51, p. 50]

Lorsqu’il propose les regles d’une «#ypographie lo-
gigue» qui «repose sur Panalyse logique du texter, Fran-
cois Richaudeau ne déroge pas a la regle. Cette «mise
en page foisonnante» se donne en effet pour but «de Aié-
rarchiser les diverses ressources de composition (cops, graisse,
Justification, interligne) afin de mettre en valeur le message
et lui seul» [ 50, p. 15]. D’une phrase, il exclut la «#ypo-
graphie expressive» qui avec le phénomene des «Clubs de
Jivres» accompagna la renaissance du livre aprés guerre.
Toutefois le travail des Clubs et de ses «maitres typo-
graphistes» se démarquait de la typographie servante sans
pour autant s’y opposer. Pour Bernard Gheerbrant, il fal-
lait que la «typographie du livre-club exprime le texter ;
toutes les ressources matérielles et visuelles furent donc

7. Ouvrage collectif dédié au maréchal Pétain et introduit par
Charles Maurras. En note 1, p. 182, I'auteur renvoie a un album
illustré, Nouwveaux destins de I’ Intelligence Frangaise, en précisant :
«publi¢ par le ministere de I'Information, sous la direction d’Henri
Massin et de Maximilien Vox».
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mises en ceuvre dans une optique expressive [52, p. 48].
Démarche analogue a la recherche expressive de 'émo-
tion actuellement pronée des typographes tels que David
Carson, pare exemple [53].

En France, rares furent les périodes d’explosion
créatrice comme celles des Livres clubs ou les éditeurs
chercherent avec autant d’audace et de justesse ’harmo-
nie des textes et de leur image. Plus généralement, dans
Pordre du texte, de génération en génération, la cor-
poration des typographes transmet une vision logocen-
trique qui a ceci de particulier qu’elle interdit au mé-
dia visuel de prendre sa pleine expression. Placé dans
le carcan linguistique, lorsque la typographie s’affranchit
de la ligne pour s’élancer a travers 'espace la page, c’est
pour retrouver une articulation du discours calquée sur
la rhétorique classique, c’est-a-dire sur l'oral. La ispo-
sitio typographique se coule alors dans la dispositio rhé-
torique. Frangois Richaudeau pensait qu’une fois érigée
en systéme, la dispositio typographique devait imposer
ses normes au texte lui-méme. Une question demeurait
toutefois, «/es auteurs accepteraient-ils de se plier, de plier
leur talent aux servitudes rigoureuses & une mise en page lo-
gigue ? [49, p. 15]. Mais pouvait-il y avoir une réponse ?
Les artistes, peintres et écrivains, n’ont pas attendu le
dogme pour se jouer de cette maitresse servante qu’est
la typographie.

Qui se souvient des trois typographes — Guy Levis-
Mano, Georges Duchéne & Roger Bonon — qui en dé-
cembre 1934 déclarent en avoir «marre» d’étre au ser-
vice d’une poésie qui ignorait que sans typographie, elle
n’aurait su exister [54] ? Levis-Mano écrivait alors :

Et cest aux poetes qu’il s’adressait lorsqu’il compo-
sait la page D* de ce recueil collectif :

Kassak, le théoricien du constructivisme hongrois,
semblait avoir répondu aux propos de Guy Levis-Mano,
lorsqu’il écrivait qu'«i/ #’y a pas de poéme sans sa traduc-
tion typographigue». Sans entrer dans P'exégese du mot
«traduction» qui souléve a nouveau la question d’un au-
dela du texte, notons que rares furent les théoriciens qui
partagérent ce point de vue associant aussi intimement
le texte a sa typographie. D’autant plus rares que ceux
qui s’en firent les plus fervents défenseurs retomberent
fréquemment dans un logocentrisme de bon aloi. Ainsi,
apres avoir exposé les théories de Kassak, Jérome Peignot
conclut qu'«er matiere de typographie le dernier mot revient
a ceux qui écrivent, aux écrivains et, sans doute plus encore,
aux poétes» 55, p. 306].

De retour au texte, donc. Reste que, derriere ces af-
firmations, les rapports entre le texte et la typographie
s'expriment toujours en termes de rapports de pouvoirs.
Seule la fagon d’exprimer la relation semble devoir évo-
luer. Ainsi des éditions Actes Sud qui proposent cette
autre version de la typographie servante en glissant vers
le «livre rempart du texte». Dans I'un de ses catalogues,
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Péditeur précise que «/e Jivre est en quelque sorte le rem-
part du texte, ce qui lentoure, le protege et en méme temps
le propose au lecteur, tel un objet digne de ce qu’il contient»
[56, p. x].

La métaphore de I'objet défensif et le rapport de
contenant a contenu interdisent toute relation de signi-
fication, toute existence propre. Le livre et par la-méme
tous les éléments qui le constituent sont des objets dont la
«dignité» se mesure a Paune du texte. Mais n’est-ce pas
précisément oublier que le texte n’existe qu’a travers ces
«objets» ?

L’ideéal typographique est né d’un dilemme et d’un
réve : associer I'eeil et la voix. Mais il fallait pour cela
réunir le corps et Uesprit, le sens et la matiére. Or notre
culture a fait du verbe le maitre de I’écrit, aussi était-il
logique de voir répercutée cette dualité dans la concep-
tion du couple texte-typographie. Toutefois, théoriciens
et praticiens semblent avoir longtemps ignoré P'une des
caractéristiques essentielles de la lettre typographique.
Non pas celle liée 4 sa pratique rhétorique, mais bien celle
qui a trait a son statut sémiologique.

Sortie de son rdle servant, la lettre change de sta-
tut selon les usages, le contexte d’utilisation et le point
de vue du lecteur. Ainsi, 'image publicitaire use a loi-
sir des différents statuts sémiologiques accordeés a ses élé-
ments constitutifs [ 57, p. 36—-51].

Le fait que la typographie ait dégagé «/a lettre de
sa_fluidité cursive pour lui donner un statut dobjet indé-
pendant» 58, p. 168] lui a permis d’acquérir un sta-
tut d’illustration ou d’idéogramme. A Pinstar des hiéro-
glyphes égyptiens, elle peut donc, au sein de la méme
page, selon 'usage qui en est fait, relever de l'alphabé-
tique, de I'idéographique ou de I'illustration [59], [60,
p- 45-69], [61, p. 60-65]. En ce sens, on peut legi-
timement parler d’'une «écriture typographique». Ainsi
pourra-t-on redonner a cet art qui révele le texte indus-
triel et le fait exister, toute sa dimension expressive et si-
gnifiante.

Voix du pouvoir

Pierre Faucheux écrivait que «/a beauté dune page pro-
vient dabord de sa lisibilité ; de ses proportions, du carac-
tére choisi», moyens nécessaires pour arriver a un «7ésu/-
tat esthétigue» qu’il définissait en ces termes : «accord
parfait entre la signification du texte et la forme typogra-
phique adoptéer. Raymond Gid n’assignait précisement
pas d’autre «wocation» a la typographie que cet «accord
parfait avec lexpression de Pécrit». Marcel Jacno précisant
quant a lui qu’«d chaque message correspond un choix limité
de modes dexpression» et qu'il revient «au typographe de
découvrir ces affinités» [62, p. 167-168], [4, p. 8], [16,
p. 78]. Loin de faire I'unanimité, cet «accord» est sou-
vent I'objet d’enjeux de pouvoirs exacerbés dans I'espace
des textes.

Reste que le discours qui a accompagné la typogra-
. . e "
phie tout au long de son existence a reduit ses capacites
, o T

aux préoccupations idéologiques de la parole. Les lettres
ne pouvaient donc compromettre «/e sort de la langue au
service de laguelle elles se sont mis» [63, p. 135 . Paradoxe
étonnant que cette «image de texte» qui annonce sa ser-
vitude, sa fidélité a la parole en revendiquant sa force du
silence. La typographie semble avoir passé un pacte secret
avec le texte écrit qui lui doit existence. Mais si dans ce
mouvement la part iconique de la lettre se nie elle-méme,
c’est pour mieux régner sur le silence de la page. Ainsi les
serviteurs deviennent-ils parfois des maitres ...
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Abstract

Producing a book that requires the collaboration of dozens or hundreds of people, as for a con-
ference, is known to be a major challenge. Every organizer should be able to check every article,
or every author be able to follow the relevant typographic rules or corresponding coding. On the
other hand, the ubiquitous availability of ever-improving desktop publishing (DTP) programs has
convinced everyone that their text is already “camera ready”, whereas most of the time, achieving
good typography means that the typesetting has to be re-done, from scratch, thereby casting doubt
on the validity of such DTP programs. In this paper we present a system that will perform the ap-
propriate typesetting without any special typographic knowledge required of the writers. Thus,
every author is able to use their everyday word-processing program to produce their text, because
most of the detailed typographic work will be done silently, eventually resulting in a master file for
the entire book, including any relevant indices.

Résumé

La rédaction d’un ouvrage produit en collaboration par plusieurs dizaines ou centaines de personnes,
par exemple a occasion d’un congres, n’est pas aisée. Elle exige des organisateurs les corrections
requises dans chaque article, ou bien de chacun des rédacteurs le respect de régles précises de typo-
graphie ou de la codification correspondante. Par ailleurs, lemploi généralisé de logiciels de mise
en page chaque jour plus sophistiqués fait que nombreux sont ceux qui pensent produire un texte
«bon a tirer», alors que bien souvent une typographie soignée exige que la mise en page soit entié-
rement refaite, ce qui met en cause le bien fondé de ces logiciels de mise en page. Nous présentons
un systéme qui tient compte des nécessités d’une mise en page de qualité sans demander de grandes
compétences aux rédacteurs, qui peuvent ainsi rédiger le texte de leur communication avec leur lo-
giciel habituel. La plupart des traitements typographiques seront réalisés de maniére transparente,
jusqu’a produire le fichier maitre du livre, y compris les annexes.

Introduction Pour de telles raisons, il est extrémement impor-
tant de pouvoir offrir a chaque participant un livre des

De nombreuses sociétés savantes organisent leur congres N :. . p
actes du congres des le premier jour de la réunion. Idéa-

annuel par roulement : a tour de rdle, un groupe de : . . .
. \ S lement, ce livre doit étre typographiquement soigne et

membres se charge des multiples taches administratives

et techniques d’organisation du congres. La plupart du

temps, ce groupe a des connaissances et une disponibi-

lité réduites. Une des tdches les plus difficiles a mettre

en ceuvre est justement la préparation du livre des actes.

comprendre des index permettant de retrouver rapide-

ment un texte quelconque ou I'adresse d’un correspon-
dant.

Je me suis trouvé il y a un peu plus d’un an membre

, . . Y oe1e s

C’est sans doute la raison pour laquelle bien souvent les du groupe de p reparation (.iu Symposium bre.s iliend .elec—

trochimie et electroanalytique (SIBEE), et bien que je ne

sois ni chimiste ni Brésilien, je me suis spontanément pro-

posé pour participer a la préparation du congres et aider

a I'élaboration des annales. C’est pourquoi je participe a

la présente réunion, afin de faire part de mes réflexions.

organisateurs de congres optent pour la préparation d’un
disque contenant les textes sous divers formats. Il n’est pas
rare, toutefois, que lors de la premiere consultation du
disque apres la réunion on constate que certains fichiers
ou illustrations ne s’ouvrent pas ou demeurent invisibles.
Ce genre de disque contient aussi, bien souvent, un in-
dex automatisé qui permet par exemple de retrouver tous
les textes contenant le mot «the» ou le caractére «;» ou Aspect logific’l et ﬁ”dnfifr
«#» | En revanche, il est parfois impossible d’y localiser

. . , Le budget initial du congres étant modeste, il devait
un article avec plusieurs mots-clé, comme par exemple

. . ) étre possible d’en commencer 'organisation sans que cela
«cuivre», «protection» et «oxydation». , N . . : .. .
n’entraine de frais particuliers, ni en logiciels ni en ma-

tériel. Cette décision a aussi €té motivée par la volonté
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de pouvoir mettre a disposition d’autres groupes de re-
cherche brésiliens un outil typographique et de gestion
de documents qui soit librement utilisable. De plus, sa-
chant que, hormis dans certaines grandes entreprises ou
administrations, la plupart des ordinateurs fonctionnant
au Brésil le font sans license particuliére, que les budgets
alloués a I'achat de logiciels sont souvent dérisoires et que
les logiciels libres y sont paradoxalement peu connus et
inspirent la méfiance, il est apparu que 'emploi de logi-
ciels libres s'imposait d’emblée.

Typographie et détails du livre

Le livre des actes devait contenir environ 300 documents
de 2 a 3 pages contenant des équations mathématiques
et chimiques, des références bibliographiques, des illus-
trations de tailles variables et parfois formées de plu-
sieurs parties, ainsi que les index par auteurs, mots clés et
titres. L'outil typographique devait permettre d’inclure
aisément ces divers éléments, de classer les divers textes
en temps réel jusqu’au dernier moment, quelques heures
avant de transmettre le fichier final a 'imprimerie.

Les solutions existantes

Une recherche des produits existants a montré que
n’existait guere que des logiciels fonctionnant sous license
d’exclusivite. De plus, la plupart du temps originaires des
EUA, ceux-ci noffraient que peu de libertés quant a la
typographie ou le traitement des langues. Par exemple,
les responsables de I'Initiative de Budapest pour le libre
acces a la recherche ont publié un recensement des logi-
ciels destinés a publier des journaux scientifiques’. Tou-
tefois, la plupart de ces programmes ne sont pas de code
ouvert. Par ailleurs, un logiciel frangais employé dans de
nombreux magazines en ligne, SPIP?, a des atouts tres in-
téressants mais n’offrait pas la composition des mathéma-
tiques ou de la chimie au moment ot nous devions déci-
der quel logiciel employer. SPIP a toutefois subi de no-
tables améliorations trés prometteuses.

En tout état de cause, j’al créé un ensemble capable
d’assurer au moins les fonctions suivantes :

— inscription des participants;

— inscription de chaque article dans un chapitre dé-

terminé ;

— réception des textes;

— réception des illustrations ;

— traitement des illustrations en temps réel;

— production de chaque article en temps réel ;

— aide a la typographie de la chimie;

— production de transparents ou panneaux a partir

du méme document que l'article ;
— production du livre a tout moment.

1. Voir notamment http://www.soros.org/openaccess/fr
2. http://www.spip.org

Logiciels employés

Le serveur : logiciels employés en aval Le centre du sys-
téme est un serveur programmeé en script php qui fait
appel a plusieurs logiciels, dont le principal est TEX.
Ghostscript est employé pour créer les fichiers au for-
mat pdf, et jpeg2ps3 pour transformer automatique-
ment en fichiers .ps les illustrations regues au format
jpesg.

Rédaction : logiciels employé en amont La grande majo-
rité des participants au congres, chimistes brésiliens, tout
comme de nombreux scientifiques du monde entier, pro-
duisent leurs textes en employant un logiciel commercial
fort connu dont le nom tient en un mot, et ne connaissent
méme pas d’autre logiciel. C’est dire que pour nombre
d’entre eux, la question que pose Hans Hagen dans sa
communication de ce congrés n’a méme pas lieu d’étre :
au Brésil, de nombreuses sociétés savantes n’acceptent que
les documents produits par «Word for Windows».

Recherche dun compromis 1l y a donc une apparente
contradiction entre ma volonté d’employer des pro-
grammes qui soient en reégle et accessibles a tous pour
faire fonctionner le serveur, et la réalité des chercheurs
attachés a un outil avec lequel ils produisent la majorité
de leurs travaux mais dont les capacités typographiques
ou de programmation sont limitées; de plus, il est pra-
tiquement inutilisable pour traiter de gros documents en
toute sécurite.

Pour cette raison, le serveur devait pouvoir accepter
des textes rédigés avec Word, mais pouvoir les faire trai-
ter par TEX. Pour ce faire, il a simplement été demandé a
chaque participant de placer quelques codes simples dans
le texte et de le sauvegarder au format de texte simple
(.txt) avant de 'envoyer au serveur pour la compilation
en direct.

Commandes simplifiées Compte tenu de ce qui précede,
des commandes extrémement simples ont été créées,
pour ne pas compliquer la tiche des rédacteurs. Elles
comprenaient pour la plupart deux lettres majuscules et
le symbole d’échappement. Par exemple, le titre de l'ar-
ticle est défini par :

\TR Titre du travail

suivi d’une ligne vierge. La macro utilise aussi d’autres va-
riables créées automatiquement lors de I'enregistrement
de 'article sur le serveur, qui définissent les noms des au-
teurs et de leurs institutions, ainsi que le titre court des-
tiné a apparaitre en haut des pages de gauche. Cette op-
tion est a priori dangereuse car les noms des auteurs ne
sont pas enregistrés sur le méme document que larticle.
"Toutefois, comme toutes les manipulations sont faites au-
tomatiquement, cette crainte n’est pas justifée, et surtout,

3. Logiciel permettant d’enrober un fichier jpeg pour en faire
un document PostScript, par Thomas Merz.
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cette disposition permet d’éviter des erreurs sur les noms
et d’aider a préparer 'index des auteurs. Présent ou non
au congres, chaque auteur doit s'inscrire sur le serveur,
qui lidentifie de fagon unique. On évite ainsi tout pro-
bleme d’homonymie, et pour le responsable de I'article, il
suffit d’indiquer les numéros d’inscription de chacun des
co-auteurs pour qu’apparaissent automatiquement leurs
noms et adresses sur le document. Voici par exemple la
zone d’enregistrement d’un article :

MR Bl 2 SEEL A JIED
Localiagao Edrar ver Ir Esvortos Fepamentas Coniguiagtes Jasela Al
[l Jal e[8] TS0 5] S[afalal of o]
| 3% JLocaizacao: o hpsibee..unesn brindex.ohore-2ans-28590288act-3 _ g

Artigo 7 Verifiue que o titulo curto no ultrapasse 80 caracteres. :
86)

‘Prova
Gravar as alterages |

Cancelar o ariigo

Seguira submissdo |

T6pico: | Tratamento de superficie, cormosio e i o

3°H  8:Yves Maniette (Y. Maniette)
Autores 270 : Assis Vicente Benedetii (A. V. Benedeti)

iado do terceiro

|S. Fugivara

au
-1 |Sadao Fugivara

que serd

Le nom du premier auteur ne peut pas étre modifié,
et les autres auteurs sont indiqués par leur numéro d’ins-
cription, bien qu’il soit aussi possible de faire apparaitre
un auteur avec le numéro -1 si, par exemple, il ne juge
pas utile d’apparaitre dans I'index, et donc ne s’inscrit pas.
En pareil cas 'auteur principal doit remplir les champs du
nom et du nom abrége.

Le résumé de larticle vient apres le titre. Il est com-
posé sur la largeur totale de la page, a la suite de quoi le
systéme bascule automatiquement en mode de deux co-
lonnes. Tout cela est réalisé par la commande

\SA Voici le résumé...

placée au début du texte et suivie d’une ligne vide. La
macro copie aussi verbatim dans un fichier annexe le ré-
sumé («Sinopse do Artigo», en portugais). TEX est alors
prét a recevoir le corps de l'article. De fagon semblable :

\ABA Here is the Abstract...

placé n’importe ou dans le texte et lui aussi suivi d’une
ligne vierge copie le résumé en anglais dans un second
fichier auxiliaire. Ce résumé sera composé sur une page
unique placée a la fin de l'article, pour que le rédacteur
puisse le relire. Les résumés en anglais devaient ensuite
étre exploités pour catalogage dans les Chemical Abs-
tracts.

Une série de commandes comparables permet de
créer des titres de paragraphe (\TI), sous-paragraphes
(\TSI), listes numeérotées ou alphabétiques, etc.

Un habitué de ISTEX travaillant avec un éditeur
adapte a ce logiciel pourra sourire en voyant de tels codes
et pourra se demander pourquoi «réinventer la roue», car
il lui est extrémement facile d’écrire des commandes plus
longues. En revanche, pour un usager de Word, de telles
commandes pourtant simples sont déja difficiles a lire, et
Poption de correction automatique peut méme perturber
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le texte, car les noms de certaines macros ne signifiant
rien en portugais — ils sont «corrigés» automatiquement.

Langues La langue de base du congres est le portugais
mais souvent les références sont rédigées en anglais, ou en
latin dans certains cas. Par ailleurs, certains participants
venus d’Argentine ont rédigé leur communication en es-
pagnol.
\ YA 1/ . .
Le systeme a donc été compile pour pouvoir traiter
L ,
une dizaine de langues repondant aux cas de figures les
plus probables, et une série de macros permet de bascu-
ler d’une langue a autre afin d’employer le dictionnaire
g Y
de coupures adéquat. Enfin, certains textes composés au-
tomatiquement, comme par exemple les mots «figure» ou
«tableau» ou «Références» sont définis en fonction de la
langue de base de Particle, sans que I'auteur n’ait a s'en
soucier.

Llustrations Chaque illustration est indiquée par la com-
mande suivante :

\FIG légende de la figure.[référencel

ou la référence est un mot-clé employé par le sys-
teme pour nommer le fichier de lillustration corres-
pondante, et qui permet aussi de définir la commande
\figure{référence} comme étant égale au numéro
correspondant de figure.

Double compilation

Afin de pouvoir recevoir correctement les figures et de
pouvoir y faire référence y compris avant leur apparition,
chaque fichier est traité deux fois par le systéme, de ma-

niére transparente pour 'usager. Avant la premiére passe,
le visiteur doit simplement fournir au systéme le fichier
du texte de son document :

marks Tools Settings Window Help

Il SIBEE desligar
1-5 dezembro 2002
Araraquara, SP

Catastin Submissdo de textos

Baticigantes | NOVO:Fiftro de testos | | VOLTAR |

0 de artigo
Afigos submetitos Esse sisterma estd baseado no programa Omega ou TeX, p do a todos criarem

tempo. No armezem, voce achara & documentagao
Alterag8o de dados
Contoos

Alteragdo de senha

0 seu texto)

- Browse,

envio

Tanas

Erograna

uta
Calendério apagado no ano
Documentas
Transporte

[

Ace moment, le script commande la compilation du
fichier par TEX, en utilisant une premiere série de com-
mandes. Dans cette série, la plupart des commandes de
mise en page sont réduites au strict minimum, mais les
commandes de figures sont exploitées afin que TEX pré-
pare deux fichiers auxiliaires. Le premier contient les dé-
finitions lui permettant de connaitre le numéro de chaque
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figure, et le second est destiné a étre de nouveau ex-
ploité par le script php. Ce second fichier comprend,
pour chaque illustration, une ligne du type :
$figr[1]="référence" ; ++$totfigr ;

signifiant qu’a la variable $figr [1] on assigne la valeur
"référence" et que I'on doit incrémenter le total du
nombre de figures. Si les figures requises sont déja pre-
sentes sur le serveur, la seconde compilation, menant a
la production du fichier .dvi, est conduite automatique-
ment. En cas contraire le serveur présente une page telle
que la suivante, montrant les références des figures né-
cessaires, et un logotype «par défaut» quand elles sont
absentes.

2 SR
Location Edit View Go Bookrarks Toals Setings Wintow Help

D

XIIl SIBEE desligar
1-5 dezembro 2002
Araraquara, 5P

Aprasertacie

Cadastro Submissao de textos
Ebsia AL R e
Barticipantes NOVO: Filtro de textos. VOLTAR
Eiliros §
‘Submisséio e artigo
Aigos subiefdos.

Texto analisado com sucesso.

Explicagfies

talos
Alteragdo de senha

Organizadores
s

fifi v

:

L rouse... i

E—TT

B ¢

Chaque figure arrivant au serveur est transformée
instantanément en fichier PostScript avec le programme
jpeg2ps de Thomas Merz, et ce fichier PostScript est
ensuite exploité immeédiatement par Ghostscript pour
former un second fichier jpg de basse résolution employé
pour montrer 'onglet correspondant a P'auteur.

marks Tools Setings Window Help

Page loatied.

En tout état de cause, on peut a tout moment en-
voyer une nouvelle version du texte et de nouvelles ver-

sions des figures (au format jpeg). Les versions nouvelles
du texte ou des figures viendront écraser les anciennes
et les numéros de figures seront mis a jour instantané-
ment. Aucune manipulation humaine n’est nécessaire et
la présence de I'onglet sur le serveur prouve que le fichier
pourra étre compilé sans probléme, au moins pour ce qui
concerne les illustrations.

Chimie

Le paquet le mieux adapté qui permette d’écrire des
symboles chimiques assez aisément est probablement
ppchTeX, groupe de macros de ConTEXt qui est compa-

tible avec TEX et que 'on installe en chargeant les fichiers
pictex.tex et m-ch-en.tex.

«Lawvoisier» : le filtre Sachant que les textes sont envoyés
au serveur sous la forme de texte selon le codage ISO
8859-1, on perd une quantité considérable d’informa-
tion quant aux termes placés en italiques ou en expo-
sants. Les commandes permettant de placer des italiques
ont été indiquées aux auteurs et, dans un premier temps,
une série de commandes correspondant a divers compo-
sés chimiques ou unités a été préparée. Cependant, les au-
teurs étant peu habités aux textes a compiler, il est apparu
qu’une solution plus simple et efficace était absolument
nécessaire.

Un des aspects les plus ergonomiques du logiciel
SPIP évoqué plus haut se trouve dans les «raccourcis
SPIP» qui codifient simplement I'usage de I'italique, du
gras ou la notation des liens hypertexte. Ces «raccourcis
SPIP» sont destinés a étre traités par un script php qui uti-
lise des fonctions de remplacement automatique. Dans le
présent systéme, un filtre semblable a été installé, qui per-
met de nombreuses transformations. I1 doit encore voir
de nombreuses améliorations mais la fonction a toutefois
déja regu le nom pompeux de «lavoisier».

CuS04 est ainsi transformé en \q{CuSO0_4}, qui
donne CuSOy. Le code \q est un synonyme du code
\chemical du paquet ConTEXt.

Un grand nombre de composés de chimie sont par-
faitement descriptibles en format de texte ASCII car pour
la plupart il existe une relation bijective entre le format
de texte brut et le format composé selon les regles typo-
graphiques des chimistes.

En conséquence 'emploi d’un logiciel compliqué de
mise en page est ainsi méme remis en question puisqu’un
tel filtre permet de s’affranchir des détails de typogra-
phie. En tout état de cause, il est toujours possible de blo-
quer le travail du filtre, par exemple en ajoutant des ac-
colades que TEX n’imprimera pas.

Le fichier de filtrage contient quelques centaines de
lignes, et son exécution par le script php dure quelques
dixie¢mes de seconde sur un texte de deux ou trois pages.
Une seule passe permet de traiter tous les composés du
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type C,H,O;, par exemple, et quelques autres passes
permettent aussi de traiter raisonnablement un grand
nombre d’unités : mV.s-1 ou bien mV s-1 sont alors
transformés de suite en mV$\cdot$s$~{-1}$ qui donne
donc mV-s~! sur le papier. On notera au passage que
ce dispositif permet d’assurer une bonne homogénéité
des conventions typographiques, et qu’il peut étre adapté,
par exemple en for¢ant 'emploi du L majuscule pour le
symbole du «litre» ou au contraire pour lui substituer le
«dm3>>.

Le méme travail est mené avec toutes les unités né-
cessaires, et peut étre étendu a certains des codes ty-
piques de TEX que de nombreux auteurs oublient ou ne
connaissent pas. Par exemple, le filtre ajoute automati-
quement le caractére d’échappement avant %, $, # ou
&, mais sans en ajouter un second il y en a déja un, et
peut aussi éliminer des espaces parasites avant les vir-
gules. Le traitement des espaces fines avant les symboles
hauts de ponctuation sont en revanche traités directement
par TEX, car dans certains cas on veut pouvoir modifier
le comportement du programme.

Programmé en script php, le filtre est modifiable a
tout moment et peut aussi étre mis a profit pour engen-
drer les codes html correspondants. Cela signifie que a
partir d’un méme document lisible par un étre humain,
nous pouvons créer un document TEX ou un document
destiné a étre publié sur I'Internet.

Tableanx Une page spéciale de filtre a été préparée pour
que chacun puisse rédiger sans trop de peine les codes pe-
mettant de créer un tableau. En premier lieu on indique
le nombre de lignes et de colonnes. Alors le systeme preé-
sente un ensemble de cases qu’il suffit de remplir pour af-
ficher ensuite le code complet correspondant au tableau.
Ainsi la page suivante :

Locallon £dit Yiew Go Booknaiks Toos Setings Mindow telp
¢ OB OO0 B
&€ R N N

Gl

Filtragem de textos
volar

eriagdo de uma tabela:

Clique aqui ap6s preencher as casilhas,
| coplatas desde o seu programa de texto

Titulo

[fableau

Referéncia da tabela (uma palavra, s6 letras) :[ezeurotex — )

[Portugais Finglais

| —

Hera

[t

Em todo caso, vocé pode tambérm alterar diretarmente a tabela dentro do seu texto.

(e

ol I [@in]

permet de préparer sur le champ les codes suivants, qui
permettent de rendre le tableau :

\TV 3 colunas Tableau [exeurotex]

\PT | Portugais | Frangais | Anglais |

\NL | Portugais | Frangais | Anglais |

\NL | Aqui | Ici | Here | \FIMTAB

Mots-clés

Chaque article est susceptible de recevoir trois mots-clés,
et dans l'index apparaitront donc trois entrées par ar-
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ticle, dans lesquelles les deux autres mots-clés seront in-
diqués entre parenthése. On pourrait ainsi trouver rapi-
dement dans le livre, parmi quinze articles traitant du
carbone, ceux qui auraient rapport a sa protection contre
Poxydation. Cette fagon de créer l'index des mots-clés
peut paraitre traditionnelle mais son simplicité apparente
n’empéche qu’elle soit efficace et donne un document tres
compact.

Création du livre

A tout moment chaque participant au congres peut af-
ficher, en temps réel, les titres des articles en prépara-
tion, classés par chapitre. Les données sont stockées sur
une base consultée a chaque demande du serveur, et cela
ne surcharge pas excessivement la machine car les clients
potentiels sont peu nombreux.

A tout moment également le responsable du site peu
préparer un fichier du livre entier ou bien d’un ensemble
d’articles, par exemple pour 'envoyer a I'un des membres
du comité scientifique. Une fois de plus, c’est le script
php qui prépare le fichier a faire compiler par TEX. Les
quelque 700 pages du livre des actes de ce congres, conte-
nant 264 travaux, sont compilées en moins d’une minute.

Améliorations nécessaires

Ce systeme a subit de nombreuses modifications au cours
de son rodage, dont la plupart n’étaient pas imaginées au
début de sa construction, car la différence énorme de vi-
sion entre un usager de programme de PAO grand public
et celle d’un usager de TEX est telle que la communica-
tion avec les participants au congres fut parfois difficile.

Toutefois, chaque participant au congres sest ac-
cordé a reconnaitre que le résultat obtenu est d’excellente
qualité, et le livre des actes, finalement imprimé dans les
5 jours qui ont précéde le congres, a fait 'unanimité des
participants, et un systeme semblable sera probablement
employé lors de la prochaine édition du SIBEE, en aott
2004. Il reste néanmoins de nombreux détails a amélio-
rer, tant du c6té du serveur que du c6té des programmes
de rédaction.

En amont : rédaction Ma méconnaissance de certains ou-
tils du logiciel Word ou OpenOffice fait que je n’ai pas
imaginé que l'on puisse créer certaines macros qui per-
mettraient de sauvegarder le texte en un format qui soit
acceptable par le systéme. Il existe, notamment dispo-
nible avec le logiciel Abiword, la possibilité de sauvegar-
der en format STEX, mais ce format ne fait de reprendre
trait pour trait la disposition du texte original tel qu’il ap-
parait lorsqu’il est mis en page par Abiword. Il faut au
contraire extraire les données pertinentes, sans autre dé-
tail inutile.
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En aval En aval, le serveur doit offrir des outils plus
performants permettant de filtrer les textes de fagon en-
tierement transparente ou de créer des tableaux com-
plexes plus aisément. En particulier, une option mérite
d’étre sérieusement reconsidérée, qui consiste a employer
ETEX au lieu de TEX comme outil de mise en page,
bien que la simplicité des commandes actuelles a rendu
possible la création d’un ouvrage aussi volumineux, ré-
digé par une majorité de non spécialistes de TEX. Le site
du congres est accessible a 'adresse http://sibee.iq.
unesp.br ou nous placerons une zone d’acces libre, et
une fois qu'une version fonctionnant bien sera en service,
elle sera mise a la disposition du public.
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Abstract

"This paper presents a small part of the work being done at our university to coordinate and digitize
the collections of rare, old and fragile books currently in the library of the former Institut National
de la Langue frangaise INALF).

Our paper focuses on the library’s very old dictionaries, documents often treated with in-
difference, during the first stages of the digitization project, as being of only passing interest. Old
printing specificities are quite often the vehicle for very interesting details regarding the history
of such documents; electronic data must be able to transmit those details to their modern users.
Our work lies in better defining and integrating these specificities into our modern electronic pro-
cedures. With the help of some original transparents, we will show how difficult — but how inter-
esting and useful as well — the task of bringing such typographic ornaments to a digitized display
can be.

Résumé

Notre propos s’inscrit dans le cadre du programme de numérisation des collections d’ouvrages an-
ciens du laboratoire ATILF, «Analyse et Traitement Informatique de la Langue Frangaise» visant
a préserver les volumes plus fragiles ou les plus précieux pour en valoriser le contenu et en faciliter
le partage avec la communauté scientifique des chercheurs, avec I'ensemble des fonds anciens de
bibliothéques, et plus largement, avec le grand public cultivé.

Notre réflexion porte sur les dictionnaires anciens, documents souvent «maltraités», ou médio-
crement, qu'il s’agisse des premiéres étapes de la geneése de création des documents numériques, des
modalités de conception des corpus d’images numériques respectant les caractéristiques typogra-
phiques de 'imprimerie ancienne pour étre en mesure d’en transmettre les enseignements afférents,
ou de données textuelles électroniques : a partir d’un échantillon représentatif des collections du
Laboratoire, nous présenterons sous forme de transparents les documents relatifs aux différentes
phases de notre travail, en particulier pour le traitement des ornements typographiques.

Préambules munauté scientifique des chercheurs frangais et
étrangers;

Numérisation des collections &ouvrages anciens du labora- : . .
— valoriser le contenu des collections en en facili-

toire ATILF Le Laboratoire ATILF, Analyse et Traite-
ment Informatique de la Langue Frangaise (UMR 7118,
Nancy II) a mis en chantier depuis I'an dernier, en sep-

tant le partage, non seulement au-dela de la com-
munauté scientifique, avec la communauté des bi-
bliophiles consultant les fonds anciens de biblio-
theques, et plus largement encore, avec le public
des enseignants et des lycéens, et le grand public

tembre 2002, un programme de numérisation de ses col-
lections d’ouvrages anciens, dans trois buts :
— préserver les exemplaires les plus fragiles ou les

, . cultivé, de Lorraine ou d’ailleurs.
plus precieux ;

Dans le cadre de ma premiéere année de délégation

- transmettre Tensemble du catalogue des collec- aupres du laboratoire dont 'objectif défini fut celui de

tions et les contenus des ouvrages a la com-
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travailler a la valorisation du fonds d’ouvrages anciens, je
me trouve avoir ’honneur de piloter ce vaste programme
de numérisation et jai le bonheur de travailler avec Vi-
viane Berthelier, Responsable du Centre de Documenta-
tion, et ses collegues, dont je salue ici la qualité du travail
réalisé en équipe. Je m’exprimerai bien entendu a la fois
en mon nom propre et au nom du Centre de Documen-
tation du laboratoire.

Un projet inscrit dans une démarche scientifigue Mon pro-
pos ¢'inscrit dans le cadre d’une réflexion que ’ai menée
depuis déja plusieurs années (cf. infra, la bibliographie
indicative) sur une catégorie de documents numériques
souvent, hélas, «maltraitée», a tout le moins trop médio-
crement traitée, celle des ouvrages anciens, et plus par-
ticulierement des dictionnaires imprimés depuis le xv1©
siecle, qu’il s’agisse :

— des premiéres étapes de la genese de création des
documents qui impliquent une identification des
exemplaires et une référenciation rigoureuses ;

— des modalités de conception des corpus d’images
numériques fiables et de qualité ou de données
textuelles électroniques répondant aux exigences
philologiques de la recherche ;

— des choix d’exploration par un public diversifi¢ et
d’exploitation par des chercheurs;

— des choix de transmission et de diffusion des cor-
pus numériques constitués’.

Les trois grandes orientations de notre démarche :
rappel

Genese de la création des documents numérigues : impératif
de référenciation Pour les premieres étapes de la genése
de création des documents numériques, il faut signaler
en priorité la délicate question d’identification la plus ri-
goureuse possible des exemplaires a numériser : édition
originale ? Retirage ou contrefagon ?

Principes minimaux & identification bibliographique
L’identification qui doit étre fondée sur des critéres
scientifiques, effectuée de fagon minutieuse quand il
s'agit d’ouvrages dont on sait qu’ils ont fait I'objet de
contrefagons, entre autres en raison de leur succes lors de
leur premiere parution®. On ne saurait en conséquence
cautionner toute édition électronique de dictionnaires
anciens sur I'aléatoire de considérations matérielles, aux-
quelles s’ajoutent dans certains cas d’affiliation, des consi-
dérations commerciales, réalisée sur des exemplaires non
identifiés, non localisés, non référencés, comme c’est le
cas du site Ga//ica, pourtant institutionnel (BNF), sur le-

1. Je reviendrai ultérieurement sur quelques-uns des critéres
les plus importants a mes yeux. ,

2. Cf. notre intervention au colloque consacré a I'«Ethique nu-
mérique» [15]

quel on peut encore trouver, hélas trop souvent et mal-
gré les nombreuses critiques émises par des spécialistes
de Thistoire du livre, des images d’ouvrages anciens dont
les pages sont coupées et ne laissent apparaitre ni 'adresse
de 'imprimeur, ni la date d’impression, ni la mention de
privilege ou d’approbation de l'autorité royale a laquelle
était soumise toute publication sous ’Ancien Régime. Le
décalage référentiel est alors plus que génant.

Un exemple tristement révélateur des impasses dune
mauwvaise numérisation On retiendra I'exemple caracté-
ristique du Dictionnaire Universel de Furetiére, imprimé
pour la premiere fois en Hollande en 1690, et dont le
succes a suscité ensuite de nombreuses impressions, no-
tamment en 1691, en 1694, puis en 1701 et en 1702 :
simples retirages ? Nous avons réalisé des transparents
avec des images diffusées sur Gallica (document A) pour
en proposer une comparaison avec des images prises sur
les exemplaires du fonds ATILF (documents B, b1, bz,
b 3) qui sont en eux-mémes éloquents : quelle est la
valeur référentielle d’une page tronquée ne comportant
ni Padresse du libraire imprimeur, ni la date d’édition ?
quelle est la valeur pour le bibliophile ou le chercheur
soucieux de mener une étude de bibliographie matérielle
d’une image de marque typographique de libraire floue,
voire sale, sans qu’il soit possible de I'extraire du fichier
pour réaliser un gros plan permettant de 'apprécier a sa
juste valeur ?

Les corpus dimages numérigues et de données textuelles
électroniques

Conception des corpus numérigues Pour les modali-
tés de conception des corpus d’images numériques ou de
données textuelles électroniques, de leur gestion en vue
d’une bonne transmission puis d’une diffusion en réseau,
on distinguera plusieurs catégories de choix réparties en
deux grands ensembles, avec d’abord :

— pour les techniques de numérisation :

— en mode image simple — en choisissant la
meilleure qualité possible de définition des
images;

— en mode image plus ou moins amélioré
par une indexation minimale automatique
susceptible d’étre enrichie progressivement
par différentes séries d’indexation de plus
en plus fines et rigoureusement mises en
ceuvre ;

— en mode image équivalent 4 un mode texte
fondé sur une connaissance fine des textes
reproduits et sur des criteres rigoureux de
balisage? ;

— pour le choix de la méthodologie mise en ceuvre
en vue d’une premiére exploration des bases de

3. Cf. pour mémoire nos différents travaux sur le balisage, en
particulier [7].
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données ainsi produites en tenant compte de 'op-
position entre la conception de simples bases
d’images et celle de bases de données textuelles
fondées sur des images converties selon diffé-
rentes techniques, non pas limitées a de la simple
océrisation®.

La diversité des options On doit reflechir a la diver-
sité des options d’exploration, d’exploitation et de diffu-
sion des corpus numeériques ainsi constitués en fonction de
la variété des publics aupres desquels les versions nume-
risées des textes sont susceptibles d’étre diffuséess, sans
se leurrer sur la facilité d’une vulgarisation de bas niveau
comme cela a malheureusement été parfois fait dans des
perspectives purement commerciales, et sans respect ni
des ouvrages susceptibles d’étre consultés, ni a fortiori des
consultants® : la conception de documents numériques
implique a la fois une réflexion préalable sur le principe
des utilisations potentielles des produits ainsi réalisés, a la
fois la prise en compte de attente de publics diversifiés.

Commentaire des documents C :

— en cI, la reproduction de la page de titre de la
Bibliothéque Orientale de d’'Herbelot (1697), de
Pexemplaire conservé a UATILF, qui seule peut
legitimer par sa présence les clichés de ’ensemble
de exemplaire référence;

— en c2, la reproduction d’une page extraite de
la Bibliothéque Orientale avec des exemples con-
joints de typographie ancienne et de notes manus-
crites qu’il faut transmettre de facon correcte aux
chercheurs intéressés, par 'association de proce-
dures de traitement des images des différentes ca-
tégories de texte et des contenus textuels au sein
de I'image globale.

Obyectif du programme de numérisation de I ATILF

La constitution de corpus associés De fait, Pobjectif du
programme de numérisation du laboratoire ATILF est de
constituer plusieurs corpus de bases de données complé-
mentaires et hiérarchisées, bases que nous enrichirons au
gré des possibilités matérielles dont nous disposerons, sa-
chant que notre corpus électronique constituera une base
de travail pour trois grands axes de recherche, en lin-
guistique (histoire de la langue, histoire du lexique, his-
toire des textes théoriques et didactiques), en sciences
humaines et sociales et en traitement automatique de la
langue.

Nous distinguons pour le moment, outre 'acces sur
le web au catalogage fin du fonds comprenant des indi-
cations relatives aux ouvrages présentant des particulari-

4. Cf. sur ce sujet, nos précisions dans I'article a paraitre dans
le prochain numéro de la revue Document numérique (septembre
2003).

5. Cf. nos deux textes d’introduction aux cédéroms réalisés aux
éditions Redon [ 19, 20].

6. Cf. [17].

tés telles que des ex /ibris ou des annotations manuscrites,
deux ensembles de corpus constitués en bases de données,
un corpus d’images et un corpus de textes, avec :

— pour le premier, un corpus réunissant ensemble
des images de pages de titres et des paratextes
(préfaces, épitres dédicatoires, avertissement),
— sachant qu’est défini a lintérieur de ce pre-
mier ensemble un sous-corpus consacré aux or-
nements typographiques, lui-méme organisé se-
lon les différentes catégories d’ornements (let-
trines, bandeaux, culs de lampe) —, et un cor-
pus comprenant 'ensemble des images des pages
ou colonnes des ouvrages du fonds (la pagina-
tion de certains volumes en format iz fo/io corres-
pond aux numérotations des colonnes : cf. le Dic-
tionnaire Universel Frangois et Latin, de Trévoux
(1704-1771)), avec indexation minimale auto-
matique ;

— pour le second, un corpus textuel minimal cor-
respondant a 'ensemble des mots-vedettes traités
dans les différents dictionnaires, ce corpus don-
nant acces, grace a des liens hypertextuels aux
images correspondantes des pages concernées, sa-
chant que sera élaboré un second corpus élargi
progressivement aux textes des articles des dic-
tionnaires, avec d’abord ceux qui auront pu pro-
duire des résultats satisfaisants a 'océrisation, puis
ceux qui auront pu bénéficier des progres tech-
niques de traitement de ce que j’ai choisi de deé-
signer par le syntagme d’ «image textuelle»” ou
qui auront fait objet d’une saisie manuelle tradi-
tionnelle.

~vora BENE En aucun cas, nous n’admettons la no-
tion de corpus textuel a propos d’images numériques de
textes de dictionnaires dés lors que ces dernieres n’auront
pas été traitées de fagon a en permettre une exploitation
automatisée en plein texte.

Ala faveur des premiéres expérimentations de réali-
sation de documents numériques a partir d’un échantillon
d’ouvrages lexicographiques anciens du fonds, échantillon
représentatif de la collection conservée au Laboratoire
ATILF, il est désormais temps de présenter, sous forme
de transparents (reproduits en annexe) les documents re-
latifs a une des phases essentielles de notre travail, tel que
nous 'envisageons pour les prochains mois, en particulier
pour ce qui concerne le traitement informatique de I'en-
semble des composantes de la typographie ancienne qu’il
s'agisse de la diversité des ornements typographiques et
des différentes sortes de caracteres typographiques.

7. Cf. ma proposition de définition dans I'article a paraitre dans
le prochain numéro de la revue Document numérique (sept. 2003 ).
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Les ornements typographiques dans les
dictionnaires anciens

Rappel concernant limportance des ornements
typographiques

Les acquis des études de bibliographie matérielle
Toutes les études de bibliographie matérielle ont large-
ment montré 'importance que revétait une étude rigou-
reuse des ornements typographiques — gravures, ban-
deaux, marques de libraires, lettrines, culs de lampe —
présents dans les ouvrages imprimeés sous ’Ancien Ré-
gime : ils permettent d’identifier, de la fagon la plus pre-
cise possible, les éditions originales 1égitimées par l'auto-
rité royale qui a délivré, a une date précise, un privilege
et une approbation ; outre les détails textuels de ces do-
cuments officiels reproduits sur tout exemplaire imprimé
sur une presse autorisée, I'analyse fine des ornements ty-
pographiques offre un critére complémentaire important
de différenciation des retirages non autorisés et contrefa-
cons, qui, parfois, sous couvert d’une utilisation abusive
sur les pages de titre de la mention des privileges et ap-
probations, souvent d’ailleurs pas méme reproduits, ont
bénéficié de la récupération des matrices, bois et cuivres,
de marques typographiques plus ou moins similaires a
celles des éditions de référence®.

Le principe d’identification de la nature exacte des
exemplaires reconnus comme appartenant a une série de
tirages originaux ou au contraire @ un ensemble d’im-
pressions suspectes s’'impose non seulement dans la pers-
pective d’une contribution a Ihistoire du livre ancien,
mais aussi par rapport aux conditions de transmission des
contenus qui peuvent varier selon I'identité des exem-
plaires identifiés. Or, le cloisonnement des disciplines que
on connait malheureusement en France, n’a pas toujours
jusqu’a présent permis aux chercheurs en sciences hu-
maines, en particulier aux linguistes, philologues et histo-
riens de la langue, comme aux littéraires, pourtant atten-
tifs aux moindres détails formels, telles les graphies, I'ac-

8. Pour la langue frangaise, deux de mes travaux sur les dic-
tionnaires anciens : «Présentation de quelques exemplaires des ou-
vrages de Gilles Ménage au fonds ancien de la Bibliotheque Mu-
nicipale de Lyon : originaux et contrefagons», in Gilles Ménage
(1613-1692), Grammairien et lexicographe : le rayonnement de son
ceuvre linguistigue. Actes du Colloque International tenu a I'occa-
sion du Tricentenaire du Dictionnaire Etymologique ou Origines
de la Langue Frangoise (1694), édition proposée par I. Leroy-
Turcan et T. R. WooLpRrIDGE, Siehlda, Université Jean Mou-
lin, 1995, p. 363-389 + p. 411-413 ; «Présentation des diffé-
rentes éditions du Dictionnaire de Trévoux recensées a Nancy (IN-
ALF), Lyon (BM), Paris (BNF), Bourg-en-Bresse (BM) et Tré-
voux : comparaison des éditions et principes méthodologiques
pour une nouvelle approche de 'ordre canonique des éditions tré-
voltiennes, parisiennes et nancéiennes», Colloque international
sur «Connaissance et rayonnement du Dictionnaire Universel ...
de Trévoux (1704-1771)», publication des Actes, sur le site uni-
versitaire Trévoux : http://www.univ-1lyon3.fr/siehldaweb/
Trévoux-accueil.htm.

centuation, orthographe ou la ponctuation, ou textuels,
comme les tournures de phrases, les emplois lexicaux, la
mise en paragraphes ou encore la mise en page, d’étre au
moins sensibilisés aux variantes observables d’un exem-
plaire a 'autre d’une méme édition ni de se former a une
connaissance minimale du livre ancien pour étre 4 méme
d’exercer leur esprit critique dans bon nombre de leurs
références bibliographiques.

De la matérialité, Pobjet-livre, au virtuel : la fiabi-
lité numérigue A Pére du presque tout numérique et de
la transmission documentaire massive a ’échelle mon-
diale, il devient capital de préter une attention particu-
liere aux techniques susceptibles d’étre mises en ceuvre
pour diffuser, au public des chercheurs en sciences hu-
maines et sociales, aux spécialistes du livre ancien, tout
autant qu’a un public plus diversifié d’amateurs ou de cu-
rieux, des images d’exemplaires d’ouvrages anciens qui
soient fiables, au moins a trois égards :

— par une référenciation détaillée qui permette a

tout chercheur de se reporter sans difficulté a
I'exemplaire d’origine (indication rigoureuse de
Pensemble des détails figurant sur la page de titre
de I'exemplaire, localisation dans un fonds par-
ticulier, cote de 'exemplaire dans ce fonds, for-
mat);

— par une qualité de définition des images qui soit
la plus 2 méme d’analyser les moindres signes
distinctifs de récupération des ornements et des
casses de caracteres;

— dans le cas de corpus importants, par une indexa-
tion des fichiers images qui tienne compte au-
tant de la matérialité des mises en page que des
contenus combinatoires avec les composantes tex-
tuelles.

Comme nous avons déja traité le premier point s#-
pra en partant d’exemples négatifs (2. 1.) qu'il ne faut
plus prendre le risque de reproduire, dés lors que I'on est
conscient de lindispensable éthique numérique (cf. su-
pra, n° 3) a laquelle devrait adhérer tout chercheur se-
rieux, me reste a commenter désormais les exempliers
consacrés au traitement de I'ensemble des informations
présentes sur une page de dictionnaire sous forme numé-
risée en un certain mode image ...

D’une image a P autre : images et textes Une page de dic-
tionnaire sous forme numérisée n’offre qu’une image glo-
bale dont il convient de définir les différents champs in-
formationnels de fagon a les indexer en vue d’une trans-
mission fiable et efficace. Ainsi une page de titre, dont
on connait aussi la fonction publicitaire, comprendra plu-
sieurs champs susceptibles de faire 'objet d’indexations
différenciées, qui elles-mémes peuvent nourrir des bases
de données spécifiques ; de méme pour une page compre-
nant a la fois un bandeau et une lettrine, une gravure et
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un lettrine, un cul de lampe puis une lettrine, etc.

Limage & une image avec texte : le repérage des champs
Nous avons choisi deux exemples différents d’images ex-
traites de dictionnaires anciens? spécialisés dans le do-
maine de la marine, celui d’une page de titre ou la par-
tie textuelle domine, la page de titre du Dictionnaire des
termes propres de marine, de Desroches, Paris, 1687'° :
exemplier Ia, p. 365), celui d’une gravure ou 'on ne sau-
rait négliger la composante textuelle, gravure présente au
début du tome III de Pouvrage intitule A7ss de 7 Homme
dépée ou Dictionnaire du gentilhomme, le tome 111, 1 Art de
la navigation, étant un dictionnaire technique de termes
de marine, ouvrage signé de G. Guillet, édité en 1678""
(exemplier 1b, p. 366).

Sur Timage de la page de titre reproduite sur
Iexemplier 1a, la composante textuelle domine et nous
déterminons, indépendamment de la découverte tradi-
tionnelle de toute page de titre selon la progression d’une
lecture horizontale (intitulé, auteur, piéces complémen-
taires, marque du libraire imprimeur, adresse d’édition,
date et indication des privilége et approbation), des en-
sembles verticaux répartis dans la page qui correspondent
aux différentes strates d’informations liées, en situation
centrale a la confection du livre, et en ajouts latéraux a
sa conservation : ainsi pour la cote de la BML, pour l'ex
Jibris manuscrit réparti de part et d’autre du titre, 'ex /i-
bris ancien tamponné dans la marge de droite, le tampon
plus récent de la bibliothéque municipale dans la marge
de gauche. Sur la gravure de navire figurant sur exem-
plier 1b, nous distinguerons, indépendamment de 'oppo-
sition manifeste entre la partie image pure, la plus impor-
tante, elle-méme analysable en plusieurs champs (la réfé-
rence intratextuelle, la rose des vents, la banderole ser-
vant de légende a la gravure), la liste de termes corres-
pondant aux numéros présents sur la gravure, liste éten-
due en double colonne que nous devrons traiter 4 la fois
comme composante de 'image et comme ressource tex-
tuelle devant faire 'objet de liens hypertextuels avec les
mots traités dans le corps du dictionnaire, c’est-a-dire
avec les vedettes et le texte des articles leur correspon-
dant. Ce premier travail de repérage des champs analy-
sables dans une image soumise a numeérisation est force-
ment indissociable des choix afférents de traitement en
matiere d’indexation minimale en vue de la constitution
de différentes catégories de bases de données comple-
mentaires.

Traitement des champs dans une image : les différentes
catégories & indexation

9. Conservés au fonds ancien de la bibliotheque municipale de
Lyon qui a eu I'amabilité de nous en préparer d’excellents clichés.
10. Fonds ancien de la bibliothéque municipale de Lyon, cote
306 226.
11. Fonds ancien de la bibliothéque municipale de Lyon, cote

343197.

Les champs informationnels : images et textes dans
limage ]’ai choisi dans un premier temps de matériali-
ser par des couleurs, sans autre portée sémiotique que la
fonction que je leur ai attribuée, les principales modalités
de traitement des différents champs, ce qu’il est possible
de vérifier déja sur l'exemplier 1b, p. 366, avant de re-
venir sur 'exemplier 2, p. 367 consacré aux modalités de
traitement des champs dans 'image présentée en 1a.

Le violet correspond aux données textuelles qui
doivent étre passée a 'OCR ou ressaisies quand 'OCR
risque de ne pas offrir de résultats satisfaisants (cf. la
liste en deux colonnes de 'exemplier 1b, ainsi que les
deux autres composantes textuelles en légende, du fait
conjoint de la police en italique et de la petitesse des ca-
ractéres). Toutes les données textuelles doivent faire 'ob-
jet d’une indexation absolue pour qu’en soit envisageable
une exploration automatisée en plein texte. Le corps de
image représentant le trois mats fait 'objet a a fois d’une
indexation banale de gravure liminaire associée au sein
d’une base restreinte aux ornements typographiques, une
base «Or'Ty» matérialisée ici par le bleu, et d’une indexa-
tion exemplificatrice associée aux termes techniques dé-
finis dans le dictionnaire par des liens hypertextuels. Le
vert correspond aux composantes textuelles qu’il est diffi-
cile de passer a 'OCR avec obtention de résultats satisfai-
sants et qu’il faut donc envisager de saisir manuellement,
qu’il s’agisse, comme on le vérifie sur 'exemplier 2 des ex
Jibris manuscrits ou des tampons anciens dont certaines
abréviations nécessitent une explicitation, qu’il sagisse
des passages en police italique de petite taille. Il nous pa-
rait important en effet, au sein de notre programme de
numérisation du fonds ATILF de pouvoir constituer des
bases associées consacrées aux principales caractéristiques
des collections du fonds, en particulier de tous les détails
relevant de la tragabilité des itinéraires de ouvrages d’un
fonds a 'autre. De méme est-il essentiel de pouvoir orga-
niser la base consacrée aux ornements typographiques, en
plusieurs composantes correspondant chacune aux princi-
pales catégories de marques : ainsi, comme on le voit dans
Iexemplier 2, la marque du libraire imprimeur, en bleu.
Les deux exempliers suivants me conduit a préciser I'in-
terét d’une extraction de motifs typographiques détermi-
nés pour documenter les chercheurs soucieux de mener
des analyses de bibliographie matérielles complexes.

Lornement typographique : un champ informationnel
particulier J’alassocié sur les transparents 3a et 3b, les re-
productions de pages liminaires d’exemplaires conservées
a PATILF, apparemment sans rapport bibliographique,
la page de titre du tome 1 du Nowveau dictionnaire uni-
versel des arts et des sciences, frangois, latin et anglois, tra-
duit de Panglois de Th. Dyche, Avignon, 1753 face a celle
d’une contrefagon du Dictionnaire de I’ Académie fran-
¢oise, nouvelle édition, Nismes, 1778 : mais si 'on s’in-
téresse aux adresses des libraires imprimeurs, Avignon et
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Nimes, villes connues dans histoire de 'imprimerie pour
leur rivalité, et aux ornements typographiques présents
sur chaque exemplaire, avec en premier lieu la marque
du libraire, un motif de panier de fleurs ornementé de
feuillages, similaires a 'exception d’une bouclette (exem-
plier 3a, p. ??), en second lieu sur la premiére des épitres
dédicatoires (exemplier 3b, p. ??), les deux bandeaux et
les deux lettrines a motif paysager qui signent en quelque
sorte chacun des ouvrages si 'on pense au role des orne-
ments typographiques et aux enjeux afférents pour une
meilleure maitrise de Phistoire de 'impression et de la
diffusion du livre ancien.

La constitution de corpus spécifiques de ces orne-
ments typographiques associés aux textes numérisés dans
leur intégralité offre un outil de travail tout a fait com-
plémentaire de bases déja consacrées aux ornements ty-
pographiques, tel Pexemple réalisé pour les Pays-Bas,
pour identifier des exemplaires dont les contenus textuels
peuvent varier, comme C’est en particulier le cas pour
contrefagons du Dictionnaire de I Académie frangaise, d’ou
notre souci de ne pas dissocier les ornements typogra-
phiques des textes sur lesquels ils figurent, méme en iso-
lant des sous-corpus.

Textes en images et images de textes : de [ «image textueller

Ambiguités sémantigues : des données textuelles en
images ne restent que des images ... On prendra garde
aux ambiguités terminologiques concernant la numérisa-
tion de documents textuels en mode image, abusivement
considérés comme des données textuelles et désignés sous
la mention «Type de ressource électronique», comme on
le constate avec 'exemple flagrant de la notice du Dic-
tionnaire universe/ de Furetiére sur Ga//ica™, quand seul
Pacceés aux images des textes est fourni, sans que les com-
posants textuels soit explorables en plein texte, qu’offre
une saisie absolue des textes, manuellement’3 ou via des
OCR suivis de corrections manuelles'#.

En revanche, quand un fichier image jouit d’un trai-
tement en fichier texte, minimal (traitement des ve-
dettes : cf. 'exemplier 4, p. 368) ou étendu (traitement
en plein texte), on parlera légitimement de «données tex-
tuelles». L'exemplier 4 montre que les médiocres résul-
tats de reconnaissance des caracteres d’une typographie
ancienne, elle-méme de faible qualité, conduisent a li-
miter, dans un premier temps, 'usage des OCR pour les
vedettes et sous-vedettes, balisées sur les fichiers images,

12. Consultation effectuée le 6/5/03, sur http://gallica.
bnf .fr/Catalogue/Notices/IMP/n050614.htm

13. Cf. 'exemple des textes intégraux des dictionnaires saisis
manuellement pour la réalisation de cédéroms, #nfra, bibliogra-
phie.

14. Cf. 'expérimentation réalisée au sein du laboratoire pour la
huitieme édition du Dictionnaire de I’ Académie francaise, 1932

1935.

listées et enregistrées dans une base textuelle associée aux
fichiers images.

Un mode image amélioré par une mauvaise indexa-
tion 2 Des bases de données textuelles fiables ? Le flou choisi
de certaines désignations Quand d’aucuns consultants ont
pu étre attirés par une forme de publicite, hélas, trom-
peuse, par le syntagme de «mode image amélioré», lais-
sant entendre / imaginer que le simple mode image d’un
texte de dictionnaire pourrait bénéficier d’une amélio-
ration de qualité le rapprochant de fagon avantageuse
d’une numérisation fondée sur une saisie du texte offrant
alors un acceés aux documents en plein texte ... mais,
par la seule indexation des vedettes. Encore faudrait-
il étre assuré que toutes les vedettes et sous-vedettes
aient été alors recensées correctement, encore faudrait-
il dailleurs que les images traitées correspondent a un
ensemble d’exemplaires homogenes quand il s’agit d’ou-
vrages imposants en plusieurs volumes comme ce fut le
cas en 199Q, sur le site d’un grand organisme public
de conservation du patrimoine, pour une premiére ex-
périence insatisfaisante de numérisation en mode image
prétendument amélioré du Grand Dictionnaire Universel
du x1x* siecle de P. Larousse a partir des reproductions
photographiques d’exemplaires dépareillés. On samusera
d’ailleurs a noter que I'objet a été enlevé de la vitrine des
dictionnaires de Gallica, mais que I'on peut néanmoins
retourner a ces images en cherchant dans la boite de re-
quéte le nom de Larousse. Cette décourageante expé-
rience reste ainsi accessible en sous-couche de 'entreprise
de publication électronique, mais avec tous les défauts qui
avaient pu lui étre adressés des origine par des experts,
dont le moindre n’est pas que — faute d’indexation mi-
nimale des vedettes — la consultation électronique de ce
dictionnaire monumental ne puisse pas étre effectuée a
partir de la seule indication des pages de chaque tome.
Il est effectivement ridicule que les nouvelles technolo-
gies d’information — mal maltrisées — rendent obliga-
toire d’avoir sous la main les 17 tomes de Iédition pa-
pier pour repérer entrée cherchée dans la suite des pages
de chacun d’entre eux ! Depuis, la définition de I’ «image
textuelle» telle qu'elle a été congue et mise en ceuvre
en 2002 par les éditions Redon pour proposer un trai-
tement textuel des images numérisées du Grand Diction-
naire Universel du x1x° siecle de Pierre Larousse, est en
mesure de proposer un accés au plein texte’s.

Conclusions

Du texte en image a limage textuelle, les principes de
traitements novateurs d’une image de texte prennent en
compte I'ensemble des composants de la page image et ne

15. Une premiere édition proposée par les éditions Champion en
2000 a été depuis compensée par la belle réalisation des éditions
Redon, sous la responsabilité scientifique de J.-Ph. Saint-Gérand,
diffusion [21].
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peuvent alors que respecter le texte, a la fois du point de
vue typographique, du point de vue philologique et donc
du point de vue des contenus, ce qui permet d’aboutir a
des résultats trés satisfaisants dans des délais plus avanta-
geux qu’avec de multiples passages I’'OCR comparés ou
combinés, tout en autorisant extraction des ornements
typographiques comme un composant de I'image isolable
comme tel.

Telle est donc notre choix de combinaison de bases
de données d’images d’images, d’images associées a des
textes et d’'images de textes ouvertes sur des bases tex-
tuelles.

Certes, de l'image au texte, reste la question parfois
délicate du traitement des signes propres a la typogra-
phie ancienne, tels le f long, les graphies 1/j ou u/v, les
perluettes et les ligatures. Notre principe consiste a choi-
sir le maintien des signes quand ils ont une fonction lin-
guistique distinctive, sinon, un traitement relevant de la
translittération.

Notre programme de numérisation des collections
patrimoniales du fonds d’ouvrages anciens de notre labo-
ratoire en étant encore a la premicre phase expérimen-
tale, il nous est a ce jour difficile de détailler les résultats
auxquels nous sommes déja parvenus sur échantillons mo-
destes dans le cadre de ce vaste chantier, mais la numéri-
sation d’un premier corpus de 10 000 images d’un grand
dictionnaire du xv111° siécle est en cours et nous en envi-
sageons pour I'été avenir les premiers traitements selon les
principes que nous avons énoncés, ce qui devrait nous au-
toriser a présenter un ensemble de réalisations concretes
lors d’un prochain colloque.

Références

[1] I. LEroy-Turcan et T. R. WooLprIDGE, «Une
autre identité de la premicre édition du Diction-
naire de ' Académie Frangaise : quelques exemples
des acquis de la base informatisée de la pre-
miére édition du Dictionnaire de [ académie francaise
(1694)», conférence donnée a Québec et Montréal
(édition électronique sur le site Académie a To-
ronto).

«L'informatisation des premiers dictionnaires

de langue frangaise : les difficultés propres a la pre-
miere édition du Dictionnaire de I Académie fran-
¢aise», Les Dictionnaires de Langue frangaise et lin-
Jformatigue, Actes du Colloque international sur les
«Dictionnaires de langue frangaise et informatique
», La Fournée des Dictionnaires 1995, revue Centre
de recherche texte|Histoire, Actes publiés par J. Pru-
vost, Université de Cergy-Pontoise, Juin 1997, p.
69—-86 (Rédaction I. Leroy-Turcan a partir de don-
nées informatisées fournies par T. R. Wooldridge ;
éd. parallele sur le site Académie a Toronto).

[3] L Turcan, «Modalités de mise en ceuvre de l'in-
formatisation de la premiére édition du Diction-
naire de I Académie frangoise (1694 )», in Actes du
colloque international de Clermont-Ferrand sur
Les dictionnaires électroniques du frangais des xvi‘ et
xviI® siecles, 14—15 juin 1996 : Actes édités par
T. R. Wooldridge (SIEHLDA) sur Internet (sites de
Toronto, Lyon et Clermont-Ferrand).

(4]

«Linformatisation de la pré-édition du Dic-
tionnaire de I Académie frangoise (1687) est-elle a
Iordre du jour ?», in Actes du colloque internatio-
nal de Clermont-Ferrand sur Les dictionnaires élec-
tronigues du frangais des xviI° et XxvII siécles, 14—15§
juin 1996 (texte publié sur Internet).

«Intérét d’une base informatisée pour le
DEOLF de Gilles Ménage : les modalités de mise
en ceuvre.», in Actes du colloque international de
Clermont-Ferrand sur Les Zictionnaires électroniques
du frangais des xvI° et xvII® siécles, 14-1§ juin
1996 (texte publié sur Internet).

(5]

«Modalités de création d’une base informati-
/.« : : SR PR )
sée “vocabulaire de la marine au xv11°siecle” : pro-

(6]

blemes relatifs aux corpus de référence et aux docu-
ments permettant de vérifier la vitalité des termes
enregistrés par les dictionnaires», in Actes du col-
loque international de Terminologie Maritime :
traduire et communiquer, organisé par I'Institut su-
périeur de traducteurs et interprétes de Bruxelles,
Editions du Hasard, Bruxelles, décembre 1999, p.
70-92.

«Balisage formel ou balisage fin pour les dic-
tionnaires anciens informatisés : objectifs et im-
plications méthodologiques. L'exemple du Diction-
naire de I Académie Frangaise (1694) et des bases
échantillons des dictionnaires de Gilles Ménage
(1694) et de Thomas Corneille (1694)», in Actes

du colloque international sur les problémes de bali-

(7]

sage de dictionnaires électroniques, Limoges, 19—
/ ./ / .
20 novembre 19938, éditeés sous forme électronique

en janvier 1999 par T. R. Wooldridge.

«Conflits de génération et usages littéraires

(8]

concurrents dans la premiere édition du Diction-
naire de I'’Académie frangaise, Paris, Coignard,
1694.», Conférence publique donnée a I'Université
de Toronto, Trinity College, le 29 février 1996,
édition électronique sur le site Académie de To-
ronto.

(9]

«Variantes graphiques et norme orthogra-
phique dans la premiére édition du Dictionnaire de
P Académie Frangoise (1694)», Journée internatio-
nale des Dictionnaires de Cergy le 17 mars 1999
(article paru sur Internet avant la publication papier

des Actes).

TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003 363



Isabelle Turcan et Viviane Berthelier

[1o]

(r1]

[12]

[13]

[14]

[15]

[16]

364

«Modalités de repérage des informations pa-
radoxales présentes dans le Dictionnaire de I Acadé-
mie frangaise (1694) tiraillé entre synchronie et dia-
chronie», édition électronique sur le site Académie

de Toronto en 1997.

«Linformatisation de la pré-édition du Dic-
tionnaire de [ Académie frangaise (1687) est-elle a
Pordre du jour »», édition électronique sur le site
Académie de Toronto en 1998.

«La construction de la base informatisée des
huit éditions du Dictionnaire de I Académie fran-
gaise, 1694—-1935», in Actes du colloque interna-
tional sur Construction et utilisation de grands cor-
pus. Les grands corpus diachronigues, organisé par H.
Huot, a Paris VII, 2427 sept. 1997, Revue fran-
gaise de linguistique appliguée, vol. IV, 1 Grands cor-
pus : diversité des objectifs, variété des approches, juin
1999, p- 47-55-

«Les acquis des premiers travaux effectués
concernant les différentes formes d’édition élec-
tronique des dictionnaires anciens et les projets en
cours.», in Actes du colloque NTIC-SHS organisé a
Lyon, le 277 mars 2001 sur Les nouvelles technologies
de Pinformation et de la communication et les sciences
humaines, Liyon, Service commun de la Recherche,

2002, p. 25-36.

«Lexicographie et métalexicographie, lexico-
logie et métalexicologie : la métalexicologie, une
discipline née des réflexions métalexicographiques
sur corpus électroniques», colloque international de
Potsdam «Histoire de la linguistique en textes et
concepts», 15—17 novembre 2001 (texte a paraitre
dans les Actes).

——  «Numérisation et édition électronique
des dictionnaires ethique et pra-
tiques pour le respect des livres et de leurs
consultants» actes du Colloque organisé sur le
théme Kthigue Numérigue, par le Centre de
Recherche en Information et Communication
de Tuniversité de Toulon, Saint-Cyr sur Mer,
12—14 mai, publication électronique sur http:
//www.colloque-ethique-numerique. com.

anciens

I. Turcan et J. Ph. Saint-GEranp, «Lélectro-
nique et Internet au service de la diffusion des sa-
voirs et du rayonnement de la langue frangalse »
in Actes du colloque international Foire des Etudes
frangaises, Foire 2000, édition electromque double
sur le site de T. R. Wooldrldge a Toronto et sur le
cédérom Foire des Etudes frangaises, Toronto, mai
2000.

[17]

(18]

[19]

[20]

[21]

«Une bonne version électronique de diction-
naires anciens ? Définitions, objectifs et risques :
manifeste pour LE respect des consultants», texte
publié sur «Le Net des Etudes frangaises : ACRE»
(Toronto) et en annexe au texte donné au colloque
NTIC-SHS organisé a Lyon, en mars 2001 sur Les
nouwvelles technologies de linformation et de la commu-
nication ...

L. Turcax et J.-M. PierreL, «Analyse d’expé-
riences de numérisation et projet d’avenir en ré-
edition electronique de textes et de dictionnaires»,
a paraltre en septembre 2003, dans le numéro thé-
matique de la revue Document Numérigue consacré
au theme «Valorisation du patrimoine littéraire et
linguistique».

2000 : Publication du cédérom Le Dictionnaire de
P Académie frangaise. Les huit éditions complétes
depuis 1694, consultables sur un méme écran et
réunies dans un cédérom unique, avec possibilités
multiples d’affichages, de requétes et de récupéra-
tion des résultats. réalisé sous la direction scienti-
fique d’I. Turcan, avec une presentation hlstorlque
et critique. Editions Redon (le texte de présenta-
tion du cédérom est également publié sur le site
http://www.dictionnaires-france.com).

2001 : Publication du cédérom Le grand atelier
bistorigue de la langue frangaise, cédérom réunis-
sant les éditions électroniques des grands diction-
et x1x® siécles, avec en
particulier les ouvrages suivants : le Dictionnaire
Sfrangois de P. Richelet (1679-80), le Dictionnaire
etymologique ou Origines de la langue frangoise de
G. Meénage (1694), le Dictionnaire des arts et des
sciences de 'Th. Corneille (1694), le Dictionnaire
critigue et le Dictionnaire grammatical de J. F. Fé-
raud (1787-88) et le Dictionnaire Universel Fran-
gois €F Latin de Trévoux dans 'édition de 1743
avec le Supplément de 1752, Editions Redon, Mar-
sanne : réalisé sous la direction scientifique d’L. Tur-

naires des xvii€, xvii®

can, avec un texte de présentation (introduction
geénérale, méthodologique, historique et critique),
documents annexes et listes des auteurs sources
pour les dictionnaires de Furetiere, Ménage, Cor-
neille et Trévoux (le texte de présentation du cédé-
rom est également publié sur le site http://www.
dictionnaires-france.com).

2002 : Le Grand Dictionnaire Universel de Pierre
Larousse, cédérom associant le mode image et le
plein texte, réalisé sous la direction scientifique de
J. P. Saint-Gérand, Redon-Robert (deux versions
DVD / Cédérom) : texte de présentation et d’ana-
lyse de J. Ph. Saint-Gérand.

TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003



VA . o . . . . .
Ethique et édition scientifique d’ouvrages anciens sur support électronique

Fic. 1 : Exemplier Ia : repérage des champs dans une image.

Présentation des champs sous forme de tableau

Cote du fonds ancien de la biblio-
theque de Lyon

Début de Iintitule

Premiere partie de ex /ibris

Suite de l'intitulé

Seconde partie de Vex /ibris

Nom et fonction de 'auteur

Complément de Pintitulé

Tampon moderne de bibliothéque

Gravure indexée

Tampon ancien (= ex /ibris)

Adresse de I'edition

Date et privilege
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Fic. 2 : Exemplier 1b : repérage des champs dans une image

Présentation des champs de 'ensemble de Pillustration et choix de traitement

| Référence intratextuelle |

Légende en banderole Liste des termes
[saisie manuelle] correspondant aux
Rose des vents numéros figurant
[base OrTy] sur la gravure.

/ Cette liste fait
Pobjet d’un traitement
en OCR en prévision
de liens hypertexte
avec les vedettes et le

texte des définitions
du dictionnaire.

Gravure du navire [base OrTy]
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VA . o . . . . .
Ethique et édition scientifique d’ouvrages anciens sur support électronique

Fic. 3 : Exemplier 2 : traitement des champs dans une image

Présentation du traitement différencié selon les champs

Cote du fonds ancien de la biblio-
theque de Lyon

Début de intitulé (OCR)
Premiere partie de Pex /ibris (saisie | Suite de Pintitulé (OCR) Seconde partie de V'ex /ibris (saisie
manuelle) manuelle)

Nom et fonction de l'auteur (OCR)
Complément de Pintitulé (OCR)
Tampon moderne de bibliothéque | Gravure indexée (base OrTy) Tampon ancien (= ex /ibris) (saisie
manuelle)

Adresse de I'édition (OCR)
Date et privilege (saisie manuelle)
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F1c. 4 : Exemplier 4 : le traitement d’un fichier image en fichier texte

1. Premier passage d’OCR, sans apprentissage

2 AB

au vent lorfqu'il . fur fes Voiles, ou qu'il prefente trop 'Avant, au lieu d'ol1 vient le vent.
A BB A TRE. Se dit encore pour mettre un Vaiffeau fur le coté
travailler a la Carenne, ou a quelque endroit qui mrs de I'eau.
AB BAT. Lc Navire Abball. Se dit [0Tfu8 I'Antre a quitté le fond, & que @ Vai amve ,
ou obeit au vent.

LeNavire ABBAT. v(;. encore - que1'on parle pour dire que le Vaiffeau obeit au vent
pour arriver.

A BBORDA GE. Un Mggg, fe dit d'un M , qui expres , ou par accident en
approche un autre jufqu'a le toucher.

T'on veut

2. Fichier de balisage des entrées d’articles avec les vedettes reconnues par OCR

<VED>ABBATRE</VED>. <VED>ACCON</VED>.
<VED>ABBAT</VED>. <VED>ACORDE</VED>.

<SVED>Le Navire ABBAT</SVED> <VED>ACCORER</VED>
<VED>ABBORDAGE</VED>. <VED>ACCOSTER</VED>.

<SVED> <SVED>ACCOSTER les HUNIERS , ou
Aller a 1'ABORDAGE</SVED> les PERROQUETS</SVED>
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Abstract

Our main idea is to change the KTEX document preparation process by migrating to XML input
(with eventual IFTEX code insertions via XML processing instructions). To do this, we need a DTD
or an XML Schema which is very close to FTEX syntax, so that users do not need to learn keywords
anew. The keywords which used to be HTEX commands and environments now become elements,
attributes, namespaces (and eventually entities, as long as we still deal with DTDs). The advantage
of this method is that one can use XML tools to validate and process documents before typesetting.

Résumé

L’idée centrale de XI¥TEX est de changer le processus de préparation de document a la FTEX, en
migrant vers XML (avec toujours la possibilité d’inclure du code IFTEX dans le code XML en pas-
sant par des instructions de traitement). Pour ce faire, nous allons utiliser une DTD ou un schéma
XML, trés proches de la syntaxe de IFTEX, de maniére a ce que les utilisateurs de XITEX n’aient
pas a apprendre de nouveau les mots-clés. Ainsi, les mots-clés utilisés, jusqu’a maintenant, dans les
commandes et environnements TEX seront dorénavant des éléments, attributs et espaces de nom-
mage XML (ainsi qu’éventuellement des entités, tant que I'on utilise encore des DTD). L’avantage
de cette méthode est que I'on puisse utiliser toute la panoplie d’outils XML pour valider et traiter

de documents avant leur composition.

SGML and XML

The author (YH) first heard about SGML at the 1991
DANTE meeting in Vienna when a group of SGML evan-
gelists presented it to the TEX community. Klaus Thull,
sitting next to him, reacted by saying “what do we need
another markup system for? we already have ISTEX...”

KTEX is indeed a markup system, and one can even
say it is easy to parse: when writing \begin{center}
... \end{center} it is quite clear where the “centered”
block of text starts and where it ends — also it is quite
easy to extract the “tag name:” center, since this name
is made out of letters, delimited by braces.

But BTEX has a major drawback: it is based upon
TEX, and the latter is one of the hardest programming
languages to parse, especially when one is playing with
weird macro definitions, or with changing catcodes.

As with most “drawbacks”, there are always people
for whom they are advantages rather than drawbacks. In
some cases it is a quite interesting feature of IKTEX to be
able to go back to TEX for obtaining special effects, or for
doing things that occur only once “manually”. One can
hardly prevent people from using TEX code in a KTEX
document. In fact there is no way to tell if a ISTEX doc-
ument is a “good one” (in SGML jargon, a “valid one”),
other than compiling it and seeing if it produces errors
or warnings.

SGML has such a mechanism: there are programs
called “validators” which can assert weither a given doc-
ument is “valid” or not, for a given set of rules, called a
“document type definition” (DTD).

But SGML has other drawbacks: it uses escape
characters which can be different in each document (a
phenomenon similar to changing catcodes in TEX), and,
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worse, it uses “optional” tags: the DTD can declare that
the existence of a given tag can be deduced from its con-
text, and hence it does need to be explicitly written.
Both of these features make the presence of a DTD ab-
solutely necessary to be able to parse SGML documents
correctly (and not only for validating purposes). These
features make SGML documents hard to parse and hard
to process.

A solution to these problems came with XML (see
[7, 1]). It is easy to underestimate the difference be-
tween the two systems. Indeed, when comparing SGML
and XML documents, they seem quite alike. In fact the
philosophy is entirely different: in XML, no part of the
markup is ever hidden or ambiguous. Escape characters
are uniquely defined and no tags can ever be optional.
DTDs (and their successors: XML schemas) are not nec-
essary to parse an XML document, they are only needed
to validate it.

The principles of XEMEX

When using ISTEX for more than 15 years, like the au-
thors, command and environment names, as well as the
general syntax, become as automatic as driving a car,
putting clothes on, eating and drinking, etc. Braces and
backslashes are part of everyday life, and we can hardly
imagine it without them.

For the first author, living in France and using a
Macintosh, it is quite funny to note that none of these
symbols is available on his keyboard (or any of the Mac-
intosh keyboards he used in the last 20 years). The braces
are obtained by 2-keys combinations (alt 4 parentheses),
and the backslash by a 3-key combination (alt + shift +
slash).

The backslash is quite a strange symbol: in most lan-
guages it doesn’t even have a real name (in French it is
usually called “barre oblique inverse”, lately a name has
been invented for it: “contre-oblique”). Legend [3, p.
29] says it was introduced into ASCII only as a graphic
complement of “/” in order to obtain symbols A (= “/”
+ “\"Yand V (= “\” + “/”). Asall legends, se non é vero,
¢ ben trovato, since the author could not find any rational
use of the backslash symbol before the arrival of program-
ming language syntax (besides its use in set theory, which
is quite limited).

Is the TEX community a community of backslash
worshippers? Not necessarily, although a document full
of backslashes certainly feels “like home” for many of us.

Nevertheless TEXists are aware of the disadvantages
of TEX syntax. While it is a general rule that commands
start with a backslash, some commands (like ™) do not
have a backslash, and sometimes (as in \\) a backslash
is not used as an escape character. Command arguments
are generally delimited by braces, but sometimes also by
brackets — and sometimes commands have no arguments

at all and must be included into groups (as in the case of
\small). Some commands (like \verb) can even use any
character as argument delimiter (and when we say any,
we mean any; even in the case of paired delimiters, like
parentheses or braces, one must use the left one on the
left and the left one again on the right: \verb=bla= is
right, \verb{bla} is wrong, \verb{bla{ is right).
"This is the only the tip of the iceberg of TEX syntax
problems. On a more philosophical level, a big disadvan-
tage of STEX (considered as a markup language), is the
fact that there is no clear distinction between data and
markup. When writing \begin{center} is is clear that
center is part of the markup (the “tag name”), while in
\emph{hello}, hello is data. But what about:

\textcolor{red}{green}

Will this produce the word “green” in the color red,
or the word “red” in the color green? The author of
the color package has decided that the first argument
is markup and the second data, but there is no way for
parsing software to guess it. Not to mention the fact that
there are commands producing data (like \today) and
others changing the status of data (like the % character,
or the comment environment, or — in a more TEX-like
fashion — the \bdef and \edef commands which con-
vert a string into a command, or the \token command
which converts a command into a string...).

Using software like /Jatex2htm/ one realizes that
parsing TEX code is a perilous daredevil project. In fact
only TEX can parse TEX code well. This is quite fair ina
world where TEX files are written for the sole purpose of
being compiled, but in the current era of electronic doc-
uments this can hardly be the case anymore. Nowadays
documents are used in many different ways: they can be
parsed, transformed, translated, re-assembled, etc.

For this to happen, a stable and simple markup sys-
tem like XML is much more suitable than ETEX.

But shall IfTEXists learn an entirely new syntax?
Of course not. Only the basic syntactic rules should
change: “less than” and “greater than” instead of back-
slash and braces, “elements” and “attributes” instead of
“commands” and “environments”.

The XIXTEX proposal is the following: « set of XML
elements and attributes (= a DID or an XML schema), with
tag names as close as possible to ETEX command and environ-
ment names, easily convertible to ETEX syntax.

Tag names like document, maketitle, center,
quotation, itemize, enumerate, emph, footnote,
chapter, section, are used on a daily basis by all IKTEX
users. They remain unchanged for XISTEX. For exam-
ple, the ISTEX code:

\begin{quotation}
Life shall go on\footnote{Said
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\emph{he}.}.
\end{quotation}

becomes in XKTEX:

<quotation>

Life shall go on<footnote>Said
<emph>he</emph>.</footnote>.
</quotation>

Elements or attributes? An attribute has a tag name and
contents. It belongs to an element (and is actually writ-
ten inside the opening tag of the element). The order
of attributes is not relevant, but there cannot be two at-
tributes with the same name in the same element. The
contents of an attribute cannot include the character <,
and hence cannot include element tags.

Attributes are used for metadata, that is data which
can be considered as being either markup or contents.
For example, if <section> is the opening tag of a sec-
tion title which will be automatically numbered, then one
could imagine <section number="3"> as the opening
tag of a section numbered “3”. Is this number “3” part of
the contents of the document? The answer is not clear.

Attributes are very useful when we have variable
markup. The typical example is the format of a tabular
environment. This format is different for each table,
but it is nevertheless pure markup (nobody would like
lclclp{2cm}| to appear in her document). Here is
what an XIKTEX tabular environment/element looks:

<tabular format="|clc|p{2cm}|">
A<tab/>B<tab/>C<br/>
D<tab/>E<tab/>F<br/>

</tabular>

We notice two things: first of all, attributes have
names, so every IXTEX command argument becoming an
attribute needs a name. “Format” seems to be the natural
name for the format of a tabular environment. Secondly,
the special character & and the command \\ have been
replaced by elements: <tab/> and <br/>.

Sometimes the choice between element and at-
tribute is not clear. Let us take for example the optional
argument of the \section command (the version of a
title used in the table of contents). It seems natural to
write:
<section toc="Short version">Long version
</section>

But what happens when we need further markup in-
side such a title? If the long title contained, for example,
an <emph> element, then this element could not be used
in the short one, since an attribute may not contain tags.
There are two solutions, neither entirely satisfactory:

I. use an element instead of an attribute, for example:

<section>
<toc>Short <emph>version</emph></toc>
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Long <emph>version</emph>
</section>

2. use IfTEX commands instead of XML markup in the
attribute:

<section toc="Short \emph{version}">
Long <emph>version</emph>
</section>

How about TgX code? One may argue that by “writing
ITEX in XML”, one can only use pre-defined elements,
and hence one loses all the flexibility of TEX code. XML
provides a very simple and natural mechanism to switch
between syntaxes: processing instructions. In XIEIEX one
can switch to TEX code at any moment, via the tex pro-
cessing instruction:

<footnote>This symbol was
very <emph>scary</emph>
and looked like an

<?tex {\xx\char’124}7>.
</footnote>

Elegant XIATEX code would, of course, rather try
to avoid such processing instructions. As always in KTEX,
TEX code should be used only when unavoidable. But in
XITEX such code is clearly marked and will be avoided
by XML parsers. There is only one hitch: the string “?>”
should never appear inside the TEX code, since it is the
processing instruction escape sequence.

Other processing instructions used are math (for
math formulas), displaymath (for display mathemat-
ics), verb (for short verbatim, similar to the \verb com-
mand), verbatim (for long verbatim code), special
(similar to \special command).

Using processing instructions has the advantage that
one doesn’t need to care about protecting the characters
<, >, & (only the sequence 7> must be avoided). But it
also has a serious disadvantage: the data included in the
processing instruction is not considered as contents of the
document. In some cases this seems the right approach:
in ISTEX one would hardly put textual contents into a
\special command, although this is theoretically possi-
ble — thus, using processing instructions for specials will
most probably not “hide” any contents of the document.

This is less clear with, for example, verbatim code
or math formulas (although in the latter case one could as
well also use MathML as the proper way of writing math-
ematics with XML). For that reason XI£TEX also pro-
vides XML elements for math formulas, verbatim code
and specials. When using these elements, one must al-
ways protect characters <, >, &, by using the appropriate
entities (&1t;, &gt ;, &amp;). As an example, to obtain
the output:

<textbf>this is cute</textbf>

one can write either:
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<?verbatim
<textbf>this is cute</textbf>
?>

or:

<verbatim>
&1t ;textbf&gt;this is cute&lt;textbf&gt;
</verbatim>

The latter solution is “cleaner”, but the former is
more readable.

Other similar projects and bistory of XETEX In Novem-
ber 1998, Doug Lovell from IBM AlphaWorks released
a package called zexm/ to translate XML into TEX [5].
This package is described as a three-part solution that pro-
vides a path from XML into the TgX formatting language.
This project is described in a TUGboat article [6]. It
has been retired from IBM and appeared on Sourceforge
in 2004 [8] (developer: Oleg Paraschenko). In 199g,
Stefan Kraufd, from Stuttgart University, starts a similar
project called SESAMDoc [ 4).

Both TEXML and SESAMDoc use an approach quite
different from ours. Instead of defining elements with
names similar to those of TEX commands and environ-
ments, they define elements from commands and envi-
ronments, where the names appear in an attribute. For
instance, instead of writing

<emph>bingo!</emph>
as we are, SESAMDoc would write:

<cmd name="emph">
<param>bingo!</param>
</cmd>

(the TEXML code would be similar except for the spell-
ing parm instead of param).

TEXML and SESAMDoc are less suitable for manual
keyboarding and editing than XISTEX. By systematically
using param/parm elements, one loses the distinction be-
tween data and markup/metadata. In XIATEX it is possi-
ble to write arbitrary commands and environments that
way, but one can also use attributes for ISIEX arguments,
and mix the two approaches so that data gets into element
contents and metadata/markup into attributes.

Compare the XETEX approach:

<com name="textcolor" argl="red">
<arg2>This text is typeset in red.</arg2>
</com>

where argument 1 (whose value is metadata) is an at-
tribute while argument 2 (whose value is textual content)
is a sub-element, to the TEXML approach:

<cmd name="textcolor">

<argl>red</argl>

<arg2>This text is typeset in red.</arg2>
</cmd>

where there is no qualitative distinction between “red”
and “This text is typeset in red”.

The XITEX project began in late 2002 as a Dipl-
oma Project for Pawet Grams, at that time student of
ENST Bretagne. He presented his work at the 2003
GUST meeting in Bachotek [2].

In the following section we describe the XIETEX

(version I) syntax.

XETEX ©v. 0.9 syntax

Namespace 'The namespace of XIKIEX v. 0.9 is:
http://omega.enstb.org/2003/XLaTeX

Conwentions Ages before the arrival of Unicode, Knuth
introduced some easy ways to obtain characters not in
ASCII: ““ and >’ for the double quotes, ¢ and * for single
quotes, -- and --- for en-dash and em-dash, ‘7 and ¢!
for Spanish inverted punctuation. The most frequently
used of these is * which produces an “apostrophe” (a
raised comma) although the character used in the doc-
ument is an “ASCII apostrophe” (a small straight line).

Packages like dabe/ and Omega Translation Pro-
cesses have introduced new conventions: for example, in
French one leaves a blank space in front of double punc-
tuation, this space is converted into a non-breakable space
(in the case of colon) or into a thin space (in all other
cases).

Such conventions were invented almost a century
ago, when the typewriter began to be used. Going from
a full blank space to a thin space is the same as going from
the typewriter’s world (“dactylography”) to the printer’s
(“typography”).

One may argue whether these conventions should be
left in XISTEX or not. They are part of TEX and our fin-
gers are used to them, especially if we consider ourselves
as being dactylographers and TEX as the typographer-in-
the-box. On the other hand, XML and hence XIXTEX is
based on Unicode, and this encoding contains all of these
characters. The problem is not anymore to get the char-
acters in the document, but to configure our keyboard to
produce them easily. And the final argument is that even
in TEX these conventions were deactivated in some con-
texts, for example in verbatim environment or when us-
ing a typewriter font.

To give the future (that is: Unicode) a chance we
have chosen not to activate these conventions by de-
fault. They can be activated, though, using attribute
tex-conventions which can take values on and off.
The value of this attribute is inherited by children of a
node, like XSL-FO properties.

Encodings The default encoding of XML (and hence
of XIKTEX) is Unicode UTF-8. This encoding can be
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changed through the encoding pseudo-attribute of the
XML declaration, but we do not advise the user to do so.

Global document structure XML documents have a tree
structure: they need a sing/e top node. KEIEX docu-
ments have two parts: the preamble (which has no top
node) and the document body (which has the top node
document). To obtain a structure similar to ETEX, we
have to introduce an additional node above document.
It is only natural for us to call this node xlatex.

On the other hand, every ISTEX document has one
and only one \documentclass command. There are
two ways to translate this into XML: either as an element
under xlatex, or as an attribute of document (in the lat-
ter case, the value of this attribute is the name of the doc-
ument class, and a second attribute options includes the
eventual class options).

In a TEX preamble one finds a lot of code but
mostly \usepackage commands. These can be included
in an XIATEX document as usepackage elements (with
self-explanatory name and options attributes). These
elements can be used either under xlatex and before
document or directly under document.

Hence a typical KTEX document like:

\documentclass[11pt]{article}
\usepackage [francais] {babel}
\usepackage [dvips] {graphics}
\begin{document}

\end{document}
can become (for ISTEX purists):

<?xml version="1.0"7>

<xlatex version="0.9">

<documentclass name="article" options="11pt"/>
<usepackage name="babel" options="francais"/>
<usepackage name="graphics" options="dvips"/>
<document>

</document>
or (more in XML style):

<?xml version="1.0"7>

<xlatex version="0.9">

<document class="article" options="11pt">
<usepackage name="babel" options="francais"/>
<usepackage name="graphics" options="dvips"/>

</document>
In the latter case, the \usepackage instructions will be
placed at the beginning of the preamble before any code
included under xlatex and before document.

It becomes obvious from the example above that
XETEX to KTEX translation is not trivial and requires

more than one parsing run. In the next subsection this
will be even more clear.

XITEX, a DTD/Schema Which is Very Close to KTEX

Languages Using the babel package, languages are first
declared (as options of the \usepackage command)
and then activated through the \selectlanguage com-
mand. This approach is made possible in XETEX:

<?xml version="1.0"7>

<xlatex version="0.9">

<usepackage name="babel"
options="francais,english"/>

<document class="article"
options="11pt">

Are we writing in Shakespeare’s

language?

<selectlanguage name="french">

<emph>0u est-ce dans la langue

de Moliére ?7</emph>

</selectlanguage>

</document>

But there is also a different approach, more XML-
oriented. In XML, there is a standard way to specify the
language used in an element: the xml:lang attribute.
Values of this attribute are combinations of standard 2-
letter language names (ISO-639) and 2-letter country
names (ISO-3166), separated by a dash.

One can consider — although this is not stated in
the XML specifications — that the value of this attribute
is inherited by nodes underneath the element carrying it.

Every XIKIEX element can carry the xml:lang at-
tribute and there is no need to declare the babe/ package
with the appropriate language. The XETEX to IKTEX
parser will find all occurences of the attribute and load
the corresponding languages in the document preamble.
Hence the example above could also be written as:
<?xml version="1.0"7>
<xlatex version="0.9">
<document class="article"

options="11pt" xml:lang="en">
Are we writing in Shakespeare’s
language?
<emph xml:lang="fr">0u est-ce dans
la langue de Moliére 7</emph>
</document>

Correspondence between values of the xml:lang
attribute and babe/ language names is included in the
XITEX configuration file xlatex.conf.

Sections, text styles, footnotes, lists, tables 'The IKTEX com-
mands \section and the like become XI&ATEX elements,
containing section titles. Attribute short can contain a
shorter version of the title for table of contents and/or
headers (depending on the style file).

The KTEX commands changing text style (\emph,
\textbf, and the like) become XIATEX elements. There
is also a neutral element, used to carry attributes such as
xml : lang; it is called span (as in HTML).
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Footnotes are obtained with the footnote ele-
ment. As in KTEX there are also footnotenumber
and footnotetext elements, but they should not be
needed, as the XKTEX to IATEX translator should be
able to replace a <footnote> element in an inappro-
priate ISTEX environment (such as a table) by paired
<footnotenumber> and <footnotetext> elements.
In other words, the XISTEX to I&TEX translator should
be able to rectify some of ISTEX’s deficiencies (or at least
to act as if these deficiencies were not there).

Lists are obtained through itemize, enumerate
and description elements. Each list item is contained
in an item element. This element can carry a mark at-
tribute, containing the list item mark. If this mark con-
tains a closing bracket, then it will be automatically con-
verted into a \char"5D command (this is a well-known
IATEX problem coming from the fact that the mark is an
optional argument of the \item command and hence is
delimited by brackets instead of braces).

Tables are obtained through the tabular element,
which takes two attributes: format and pos. When the
format attribute contains values such as m or b then the
array package is automatically loaded. When it contains
the value X then the tabularX environment is automat-
ically loaded. Cells are separated by the tab element,
and ends of line are given by the br element. Horizontal
lines are included by the hline element.

Multicolumn cells are obtained by the element
multicolumn, which takes two attributes: num (the
number of columns) and format (the format of the cell).
The contents of the multicolumn element is the con-
tents of the cell. Partial horizontal lines are included by
the cline element which carries a num attribute.

Here is an example of a table with all the features

described:
One | Two ‘ Three

Four Five
Six | Seven | Eight

\begin{tabular}{|clclc|}\hline
One&Two&Three\\\hline
Four&\multicolumn{2}{c|}HFive}\\\cline{2-3}
Six&Seven&Eight\\\hline

\end{tabular}

<tabular format="|clc|c|"><hline/>
One<tab/>Two<tab/>Three<br/><hline/>
Four<tab/><multicolumn num="2"
format="c|">Five</multicolumn><br/>
<cline num="2-3"/>
Six<tab/>Seven<tab/>Eight<br/><hline/>
</tabular>

Cross references There are two approaches to cross refer-
ences: the ETEX way and the XML way. The former is

to use label, ref and pageref elements, carrying id
attributes. The latter is to use id attributes instead of
label elements. These attributes can be carried by any
XIATEX element.

Here is an example of these two approaches: a ref-
erence to a section title.

<section>Lyubov Bruk &amp; Mark Taimanov
<label id="bruk-taimanov"/></section>

is the “I£TEX way”, and:
<section id="bruk-taimanov">Lyubov Bruk
&amp; Mark Taimanov</section>

the “XML way”.

Mathematics, verbatim As already mentioned, mathe-
matics and verbatim code can be included in two ways:
either by XML processing instructions or by XIKTEX el-
ements math, displaymath, verb and verbatim:

To calculate <math>\sqrt{2}</math>
use function <verb>sqrt(2)</verb>.

or:
To calculate <?math \sqrt{2}7>
use function <?verb sqrt(2)7>.

to obtain:
To calculate v/2 use function sqrt(2).

In the case of XML elements, the characters <, > and
& must be entered as &1t;, &gt;, &amp;. In the case
of processing instructions the only constraint is that the
string 7> must not be included in the contents.

Let us emphasize that the XIfIEX to IKIEX trans-
lator does not produce \verb commands and verbatim
environments from verb and verbatim elements or Pls.
Instead it simply changes the font into a typewriter one
and translates characters, in other words: we obtain the
verbatim effect in a “manual way”. This has the enor-
mous advantage that verbatim code can be used every-
where, including in footnotes, tables, section titles and
other places where it is prohibited in normal ETEX.

Arbitrary commands and environments It may happen
that a user wants to use a given IXTEX command which
is not included in the XIXTEX DTD (or schema). In
that case one can either use the tex processing instruc-
tion (which switches immediately into TEX mode) or el-
ements com, env, argl, ...arg9 and optarg.

Here is an example: suppose that a user has defined
a IASTEX command called toto with one optional argu-
ment and two mandatory ones. She wants to use it as fol-
lows:

\toto[red] {2}{Some text.}

There are three ways to obtain this code. By a processing
instruction:

<?tex \totol[red]{2}{Some text.}?>
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in which case an XML parser would not be able to parse
the data properly, or by the com element and arg# at-
tributes:

<com name="toto"
argl="2"
arg2="Some text."
optarg="red"/>

or by com and arg* elements:

<com name="toto"><argl>2</argl>
<arg2>Some text.</arg2>
<optarg>red</optarg>

</com>

The two approaches can be mixed so that the author
of the document has full control of what is to be consid-
ered as markup/metadata, and what as data (textual con-
tent). In the case of our example, 2 and red are probably
metadata while Some text. is obviously text. Hence, it
would be more elegant to write:

<com name="toto" optarg="red"
argl="2"><arg2>Some text.</arg2>
</com>

To obtain an environment instead of a command,
one uses the env element. The contents of the element
is the contents of the environment.

The advantage of using elements instead of merely
switching to TEX mode via a PI is that XML parsers or
processors (like SAX/DOM or XSLT) can transform these
elements into other XML elements, as desired — while
this is hardly possible (or at least much more difficult) in-
side a processing instruction.

Graphics, figures, multiple columns, files The following

elements produce graphics package commands:

<includegraphics src="toto.eps"
bbox="50 70 327 655"/>
<scalebox amount="0.1"/>
<rotatebox amount="30"/>
<resizebox x="0.5" y="!"/>

Instead of using elements for scaling, rotating and resiz-
ing, one can also use attributes of the includegraphics
element:

<includegraphics src="toto.eps"
bbox="50 70 327 655"
scale="0.1"
rotate="30"
resizex="0.5" resizey="!"/>

In that case, operations are done in the following order:
first rotating, then resizing, and finally scaling.

Using either one of these elements automatically
loads the graphics package.

Floating figures and tables are obtained by elements
figure and table having a single argument pos. If an

XITEX, a DTD/Schema Which is Very Close to KTEX

H is included in the value of pos, the_flvar package is au-
tomatically loaded.

Captions are obtained by the caption element.

Multiple columns are obtained by the multicols
element, which takes one attribute: pos. The mul/ti-
col package is automatically loaded. One can also use
elements twocolumns and onecolumn as in standard
IATEX.

To include files one can use input, include and
includeonly elements (with src attribute, containing
the file name).

Miscellanea The TgX, KTEX, XIATEX, METAFONT,
etc. logos are obtained through the elements <TeX/>,
<LaTeX/>, <XLaTeX/>, <MF/>, and so on. The \today
command is obtained by the today element.

Bibliography, index Index entries are obtained by the
index element, which can be used in three different
ways:
1. empty, and with an id attribute:
<index id="horse'"/>horses isequivalent to:
\index{horse}thorses

2. non-empty without attribute:
<index>horse</index> is equivalent to:
\index{horse}horse

3. non-empty with an id attribute:
<index id="horse">horses</index>

is equivalent to:
\index{horsel}horses

The printindex command produces the index.
The makeidx package is automatically loaded, and the
\makeindex command automatically inserted. The
index and printindex elements can also carry another
attribute: name. In that case several indexes are built,
identified by their “names”. The multind package is au-
tomatically loaded.

Bibliographical references are obtained through the
cite element which takes two attributes: key and opt.
There is also a nocite element with key attribute. To
obtain the list of bibliographical references one can use
elements bibliographystyle (with attribute src)and
bibliography (with attribute src). Instead of the
bibliographystyle element, one can also use the at-
tribute style carried by the element bibliography:

<bibliography
style="plain"
width="666"

src="mybibliography"/>
The bibliography element can contain bibitem sub-
elements. In that case it is converted into a thebiblio-
graphy environment. bibitem elements contain key
and label attributes.
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Availability, further developments

XI4TEX is not yet stable, since we would like the TEX
community to provide us with feedback and thorough
testing before version 1.0 is released. Open questions re-
main, such as the additional packages that should be pro-
vided and automatically loaded as well as the exact fea-
tures of the XIXTEX to IZTEX translator.

The first real-world document written in XIATEX
was the first author’s book Fontes et codages, published by
O’Reilly France in April 2004.

The up-to-date Web page of XIATEX is http://
omega.enstb.org/xlatex. A prototype XKTEX to
ISTEX translator (written in Perl) can be found on this
page. All XISTEX development is publically available
(GNU copyleft license).

Once XKTEX is stable we are planning to write an
Omega input model (so that XIXTEX files can be read di-
rectly by Omega) as well as an XIXTEX mode for Emacs,
XSLT code for converting XIATEX into XHTML or XSL-
FO, etc.
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Abstract

In this paper we describe Tralics, a IFTEX to XML translator. A previous version of the software
(written in Perl) was used to obtain the pdf version of Inria’s “Rapport d’Activité” for year 2001.
The current version of the software (written in C++) is used for both the HTML and pdf version
for the year 2002. The XML generated by Tralics conforms to a local DTD, similar to the TEI;
it was converted to pdf using pdf TEX and the xmltex package, and the HTML was obtained via
an XSLT processor.

We explain here the philosophy of the software, its usage, limitations, and customization.

Résume

Dans cet article nous décrivons le logiciel Tralics, un traducteur de TEX vers XML. Une version
antérieure de ce logiciel, écrite en Perl, a été utilisée pour générer la version pdf du Rapport d’ac-
tivité de 'Inria en 2001. La version actuelle du logiciel, écrite en C++, a été utilisée pour obtenir
a la fois le HTML et le pdf de la version 2002 : nous avons utilisé une DTD locale, similaire 4 la
TEI, et pdfTEX plus xmltex pour obtenir le pdf.

Nous expliquons ici la philosophie de Tralics, son usage, ses limitations, et comment paramétrer

le logiciel.

Introduction

If you run Tralics on a document such as this article, you
will get as output an XML document that starts and ends
like this:

<?7xml version=’1.0’ encoding=’iso0-8859-1’7>
<!DOCTYPE eurotex SYSTEM ’tugboat.dtd’>

<!-- translated from latex by tralics 1.8a-->
<eurotex language=’english’>
<titlepage>

<ti>Tralics, a <LaTeX/> to XML translator</ti>
<NetA>Jose.Grimm@sophia.inria.fr</NetA>
<U>http://www-sop.inria.fr/miaou/Jose.Grimm</U>
<resume><p>

In this paper we describe Tralics,

<byear>1999</byear>
</citation>
</biblio></eurotex>

All that is needed for this example to work is to put,
in the configuration file read by Tralics, the following

lines:
BeginType eurotex

DocType = eurotex tugboat.dtd
BeginTitlePage

\maketitle <titlepage> "" ""
\title <ti> "No title"
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\netaddress <NetA> "No address"
\personalURL <U> "No url given"
\resume E<resume> "Pas de résumé"
\abstract E<abstract> "no abstract"
\author + <author> <auth> "No authors"
\address p<address>

End

End

"no address"

Once you have an XML version of the document,
you can use any tool you wish to process it (we used the
Gnome library, http://xmlsoft.org/), but some-
thing has to be done. There are typically two kinds of
applications. The first is that everybody publishing an In-
ria Technical Report has to give, together with the type-
set PostScript document, the start of the TEX source,
which is processed by an ad hoc tool that adds a new
item to the publication database. One could use Tral-
ics to convert the partial document, and an XSLT style
sheet to extract from the <titlepage> element all rel-
evant information: author, title, abstract, keywords, etc.
In such a situation, the presence of an unknown element
like <LaTeX/> or an unexpected math formula causes no
problem; the element can be replaced by its name, and a
math formula removed (the current process behaves this
way).

A second type of application is the following: for
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some reasons, the KTEX document needs to exist in both
PostScript and HTML form, and XML is used as an in-
termediate, common, format. In such a case there should
be little difference between the PostScript as seen by
the author (direct route) and the final version (the XML
route). As a result, the translation of \LaTeX must match
the IXTEX logo at best, and it is not possible to reject a
math formula under the pretext that it does not fit in the
MathML standard. As indicated on the figure on page
104 of [1], there are lots of possibilities, none of which
is very simple. In practice, even more tools are needed if
the objective is a complete web site.

This paper has two parts: we first explain the main
application of Tralics (why a new program, how it is used,
what is done with the resulting XML, etc.); after that, we
shall explain what Tralics does in the same order as the

ETgX Companion [3].
Why another EHEX to X translator?

Inria’s annual activity report has a long history, as long as
the history of Inria itself. In fact, each research team has
to report, each year, on its activity; this set of documents,
which we call the RA in what follows, is sometimes called
the scientific annexes to the annual report (which is a
bilingual document on glazed paper with lots of figures
and photographs, produced by a specialized company).

Since 1987, the RA has been typeset by IKTEX, us-
ing a specific document style (or document class), see
[7)- Since then, the number of pages has evolved from
one thousand to three thousand, and the document is
no longer printed on paper (a CD-ROM version has been
available since 1999). On the other hand, an HTML ver-
sion of the document has been available since 1994; it
was produced by latex2html (using SGML as an inter-
mediate language for the first year).

In the years 1997-98, some discussions showed
that it would be nice to redesign the RA, using XML as
the intermediate language. We contacted some compa-
nies, but got no good answer: nobody was able to trans-
late the ISTEX input into an XML output, no guarantee
was given about the quality of a printed version of the
XML, and mathematical support was very poor. These
three points will be discussed later on.

These discussions were not completely negative: a
new concept emerged, the “raweb”. Essentially, it is
formed of “modules” that can be read independently
(lots of nice properties of these modules are still to be im-
plemented; for instance, depending on the user profile,
these modules could be presented in different orders).
Each module is equivalent to a web page, and can be put
in a “classeur” (French equivalent of a loose-leaf file, it’s
like a caddy but elements are ordered; there is no offi-
cial English name for it). The objects in the caddy can
be re-ordered, and the caddy can be transformed into a

single HTML document (in 1999, the caddy contained
the IETEX version of the modules, hence was able to pro-
duce a PostScript document; we hope that next year it
will contain the XML version of the modules, but run-
ning pdf TEX on the web server is not an option).

Moreover, the notion of an RA-conforming doc-
ument was formalized (and this served as the basis of
the raweb DTD), and a syntax checker was written in
Perl. This checker has some intrinsic limitations: since
it was unaware of macro expansion and commands like
\csname, it was very easy to fool it.

Our new translator

In fall 2001, we decided to fabricate a translator and to
test it; the tool was based on 1tx2x (a translator by Peter
Wilson, available on CTAN) and €2 (a TEX extension that
can produce MathML as a byproduct, [ 5]), together with
a Perl script that was used as a syntax checker, a module
splitter, and a pre- and post-processor. A second version
of the tool, written entirely in Perl, was used for the pdf
version of the RAzoo01.

The description of the software can be found in[4],
together with lots of examples that could not be trans-
lated. For instance this one:

\catcode ‘$=\active %$emacs
\def$#1~{\catcode‘$=3 zut}
$\left[1=2\right)$ is a formula™!

In May 2002, we decided to completely rewrite the soft-
ware, and to call it tralics. The previous example
is understood correctly by Tralics, meaning that Tralics
groks catcodes, active characters, delimited arguments,
etc. More complicated is

{\catcode‘\_\active\global\let_X}
\begingroup\lccode ‘\7=¢\_
\catcode‘\"\active
\lowercase\relax{~\def~“{u}\endgroup ~a}~
\MakeUppercase{abAB\ae\i}

This shows that \lowercase is fully implemented, in-
cluding funny details, like the optional \relax before
the open brace. One objective was to fully implement the
TEX macro expansion mechanism, including conditionals
(and to translate most ETEX constructs). The following
example provokes an error:

\font\foo=cmr10 scaled 1023
\setbox0=\hbox to 10pt{\foo p\hss}
\ifdim\dp0>0pt 1\else 2\fi

Here, the first line defines a command \foo that selects
some font; since we do not want to parse font metric files,
all these fonts are equivalent and \foo is a no-op. The
second line constructs a horizontal box and puts its con-
tent into \box0; we shall explain later what Tralics does
with the box. One thing is clear: the objective of Tralics

378 TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003



is not to split a paragraph into lines, so there is no packag-
ing, no overfull hboxes, no underfull vboxes. In fact, the
box specifications and the \hss command are ignored,
the resulting box contains only the letter p. If you ask
for the depth of the box, Tralics signals an error (and re-
turns o).

Note that \ifvmode and \ifinner are part of
TEX’s macro expansion mechanism, but these commands
are not implemented, mostly because there is little re-
lationship between the modes of TEX and the modes of
Tralics. All you need to know is that the following lines
work as expected:

\ensuremath{\Omega}
\leavevmode
\mbox{\par}

The last line is silly: inside a box, \par cannot start a
new paragraph, and the resulting box is empty. For sim-
plicity, the \par token is allowed anywhere (as if every
command were prefixed with \1long). Why \mbox is de-
clared \1long in ISTEX is beyond me.

The target language

The main job of a translator like Tralics is to read and an-
alyze the input document, manage it (and simplify, com-
plete, re-order, etc.) and produce a new document. The
big question here is: what elements should be chosen? In
the case of latex2html, the choice is limited to HTML
version 2.0, 3.0, 3.2, and 4.0. In the case of Tralics,
there is no predefined set of elements. In the opening
example, we used <U> for the \personalURL command,
purely to avoid long lines; usually, more suggestive names
should be used.

The default behavior of Tralics is defined by its
main application, namely the raweb, with the following
constraints: the resulting XML has to be converted to a
set of HTML pages, one page for each module; it has
to be converted to PostScript or pdf, one document per
research team, without loss in typographic quality; and
finally, mathematics should not be forgotten. Two style
sheets were used, one to produce HTML, and another for
pdf. Formatting a document is not trivial, because some
objects have to be evaluated more than once, sometimes
depending on the context (this explains why some IXTEX
commands are fragile). In our case, the formatting was
done by TEX or pdfTEX, which was able to parse XML
files thanks to the xmltex package, see [1]. There is still
work to do, in particular concerning tables: the imple-
mentation of tables in fotex.sty is rather disturbing;
400 lines of TEX code were needed (for instance to patch
the behavior of <mfenced> and <mover>, and to get the
cover page right).

For the DTD, we first considered the Docbook
DTD, [10], and discarded it, because it was too com-
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plicated. We then considered the TEI DTD, and sim-
plified it drastically. Lots of interesting material can be
found on that web site (http://www.tei-c.org/), in-
cluding Passive TEX [ 8], a companion tool to xmltex, and
a model for the above-mentioned style sheets.

On the other hand, we added some features, in or-
der to implement figures, tables, math, etc. For obvious
reasons, we use the presentation elements of MathML
[2]. The design of the bibliography is not yet done (more
on this subject will follow).

There are nearly one hundred elements in this
DTD, 30 elements being specific to the raweb, 20 for the
bibliography; other elements are borrowed from TEIL
Via the configuration file, you can change the default
names (except those defined by MathML, and those spe-
cific to the raweb); using commands like \xmlelement,
you can generate additional elements. If you do so, you
can convince Tralics to use your own DTD.

The Tralics software, the documentation, and the
raweb DTD can be found at:

http://www-sop.inria.fr/apics/tralics/

Application to the raweb

The main application of Tralics can be found on Inria’s
web site:

http://www.inria.fr/rapportsactivite

For year 2002, 12§ teams have written their activity re-
port (in ETEX, with one exception) and the result is over
3000 pages of pdf (A4 format, 10 point font size), re-
sulting in 3890 HTML pages, that occupy 598.386 MB
of a CD-ROM. Translating these files took 100 seconds
(30 seconds if Tralics is compiled with the -02 switch,
this shows that the C++ optimizer does a good job). The
most time consuming operation was the conversion from
XML to pdf (the xmltex parser is very slow), and pro-
duction of images (conversion from PostScript to pdf via
the epstopdf Perl script; and to png, using tools bor-
rowed from latex2html).

Lots of people were involved in the process: first,
the raweb team, which contributed to the design of the
raweb (the web site, the paper version, the idea of us-
ing XML, the DTD), the authors of the texts, the people
who collected the texts and who corrected some typos,
and Marie-Pierre Durollet who deserves special thanks:
she wrote some shell scripts, Perl scripts, cgi scripts, part
of the style sheets, etc., in fact, all that is needed to make
the web site function. She was also the first real user of
Tralics, in that she translated all the files, on her Linux
box (other people tried Tralics on SunOS, MacOS, Win-
dows).

One non-trivial point is the question of mathemat-
ics: there are some browsers (Amaya, Mozilla, etc.), that
understand MathML, or claim to do so, together with
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plugins and other tools supposed to visualize MathML,
but we decided nevertheless to convert all the math. In
fact, Tralics comes with a Perl script (a bit over one thou-
sand lines), that reads an XML file, and converts math and
images.

Image post-processing Consider a simple, classical, exam-
ple:
\begin{figure}
\begin{center}
\includegraphics{miaou_transf.ps}
\end{center}
\caption{Modéle de transducteur.}
\label{trans}
\end{figure}
It is translated into
<figure file=’miaou_transf’ id=’uid30’>
<head>Modéle de transducteur.</head>
</figure>
As can be seen, the argument of the \1label command
was normalized from ‘trans’ to ‘uid30’ and became an at-
tribute of the figure element, the centering environment
was ignored, the underscore treated as a normal charac-
ter, the extension of the file name was removed, and the
file became an attribute of the figure element (see below
an example where more than one image appears in a fig-
ure environment). The post-processing script has the job
of making sure that the image exists in PostScript, pdf
and png formats. It also modifies the XML:
<figure aux=’image_1.png’
file=’miaou_transf’ id=’uid30°’>
<head>Modéle de transducteur.</head>
</figure>

and the HTML result will be:

<div align="center">
<a name="uid30"></a>
<table>
<caption align="bottom">
<strong>Figure 1. </strong>
Mod&#xe8;1le de transducteur.
</caption>
<tr><td><img alt="miaou_transf"
src="image_1.png"></td></tr>
</table>
</div>

A few remarks are needed: the initial KTEX environment
is a floating one, so that the result is outside a <p> ele-
ment, and using <div> for grouping is justified. The fig-
ure and its caption are centered. Note that the image isa
cell of a table, because this is the easiest way to associate
a caption to the table.

The ¢ character was transformed into &#xe8; by an
ad hoc program, because, for some unknown reasons, the

style sheet refused to use latin1 encoding, forcing UTF-8
instead, an encoding not understood by the program that
indexes Inria’s web site.

The figure was the first one in the file, so that the
style sheet numbered it as figure one (in the next ex-
ample, there is no \caption, hence the figure has an
empty <caption>, but nevertheless a unique number).
The HTML translation of \ref{trans} is something
like <a...>1</a>. The <a> element has a href attribute
whose value depends on the name of the label, and the
current web page, which was renamed from ‘resonn’, the
name given by the author, to ‘module”’, which has no
meaning (searching for ‘module 50’ on Inria’s web site re-
veals that three teams have written at least 50 modules).
The important point however is the content of the <a>
element: the value 1 is not computed by Tralics, but by
the style sheet.

Another example is the following.

\begin{figure} [htbp]

\begin{center}

\begin{tabular}{ccc}
\includegraphics [width=3.5cm] {imgl}&
\includegraphics [width=3.5cm] {imgcl}&
\includegraphics [width=3.5cm] {imgr}\\

cap l&cap c&cap r

\end{tabular}

\end{center}

\end{figure}

The same effect could be achieved with the subfigure en-
vironment, but we wanted to give an example of a table.
Note that, if more than one image is to be put in a figure,
we suggest using a table, since there are still unresolved
problems regarding spacing. The translation of the pre-
vious example is the following

<figure rend=’array’ id=’uid9’><p>
<table rend=’inline’> <row>
<cell><figure file=’imgl’/></cell>
<cell><figure file=’imgc’/></cell>
<cell><figure file=’imgr’/></cell>
</row><row>
<cell>cap 1</cell>
<cell>cap c</cell>
<cell>cap r</cell>
</row></table></p>
</figure>

In order to reduce the size, we did omit the halign =
center attributes for the six <cell> elements, and the
width=3.5cm, rend=inline attributes of the three non-
toplevel <figure> elements. The HTML translation is
a table in a table, the inner table has no caption, the outer
table has an empty caption. One of these two tables could
be removed.
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Math post-processing Note that a table or a figure is a float
(hence is numbered) if and only if its rend attribute is not
inline; on the other hand, math formulas never float, but
are numbered only if they are non-inline, and have a la-
bel. In what follows, we shall distinguish between the
math (defined by MathML) and the formula (something
we borrowed from the TEI DTD). It is the formula that
has a label (hence a number), and this explains why we
have some troubles translating environments like align
and commands like \tag. Nevertheless, the translation
of the simple formula K # I is
<formula type=’inline’><math><mrow>
<mi>K</mi><mo>&ne ; </mo><mi>&Gamma ;</mi>
</mrow></math></formula>
For completeness, we show here the XSL-FO output that
is used to convert the formula into pdf (complete code for
the example above, skeleton for a display-math formula,
numbered and unnumbered).
<m:math overflow="scroll"><m:mrow>
<m:mi>K</m:mi>
<m:mo>&#x2260 ;</m:mo>
<m:mi>&#x393;</m:mi>
</m:mrow></m:math>

<fotex:displaymath>
display-math stuff
</fotex:displaymath>

<fo:inline id="uidl1"><fotex:equation>
numbered math stuff

</fotex:equation></fo:inline>

In this case, the Perl script that handles images and
math formulas classifies the formula as a simple one,
formed of three tokens in a row, a Latin letter, a sym-
bol and a Greek letter. It replaces the formula by the
following XML code.
<span class=’math’><hi rend=’it’>K</hi>

<img src=’img_other_ne.png’ alt=’$\ne$’
width=’14> height=’26’ align=’middle’/>
<img src=’img_Gamma.png’ alt=’$\Gamma$’
width=’12’ height=’13’ align=’bottom’/>

</span>
Images for Greek letters and other symbols were pre-
computed (by latex2html). The dimensions given here
are nearly twice the size of a ten-point # and I', except
that the depth of the # should be 4, and there is no way
to indicate a depth in HTML. That’s the reason why we
indicate a total height plus depth of 26, together with an
‘align=middle’ attribute. The resulting HTML is ugly
(too much blank space with the line and the following
one), and uses a deprecated feature, but we do not know
how to do better. The resulting HTML is

<SPAN class="math">
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<SPAN class="it">K</SPAN>

<IMG width="14" height="26" align="middle"
border="0" alt="$\ne$"
src="../images/img_other_ne.png">

<IMG width="12" height="13" align="bottom"
border="0" alt="$\Gamma$"
src="../images/img_Gamma.png"></SPAN>

Let’s give another example: L? — L is translated
into MathML as

<math><mrow>
<msup><mi>L</mi><mn>2</mn> </msup>
<mo>&rightarrow;</mo>
<msup><mi>L</mi><mi>&infin;</mi></msup>
</mrow></math>

The result here is a single image:

<span class=’math’>
<img align = ’bottom’
width =’71’ height =13’
src="math_image_1.png’ border=’0’
alt="Iml ${L~2\rightarrow L~\infin }$’/>
</span>
A formula of the form a® or a; is considered simple
(and translates to <sup> or <sub>) in the case where b
is an HTML character. Here, one exponent is infinity,
hence an image is needed. Note how the alt field is con-
structed: we try to reconstruct the TEX formula from
the MathML element. The first token, the Iml, indi-
cates the image number, and is only useful for debugging.
Constructing the image is not so trivial. First, a file is cre-
ated that contains lines of the form

<formula id="1"><math><mrow>
<msup><mi>L</mi> <mn>2</mn></msup>
<mo>&#8594 ;</mo>
<msup><mi>L</mi><mi>&#8734;</mi></msup>

</mrow></math></formula>

In fact, the file contains all formulas that need to be con-
verted, with a unique id identifying the image. The xml-
lint processor is used to replace entity names by their
Unicode values. The resulting file is processed by IXTEX,
in the same fashion as the main document, in order to
get a DVI file. The interpretation of the <formula> el-
ement (which is absent from the XSL-FO file) uses code
borrowed from latex2html, which has two side effects.
First, the log file contains a line like

12hSize :1:8.14003pt::0.0pt: :48.73616pt.

and second, each page of the DVI file contains a single
math formula in its upper left corner. For each such page
a PostScript file is generated by dvips and then con-
verted to png via the pstoimg utilities, which use the
size information shown above. After a magnification fac-
tor of 40%, this gives a resulting image of 13 by 71 pixels,
and this information is pushed back in the XML file.
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The structure of a FHEX document

Tralics assumes that the document to be translated con-
forms to ISTEX standards: that there is a line with
\documentclass, followed by some lines containing
\usepackage commands, followed by a document en-
vironment. This is a very special environment, be-
cause its content is at brace level zero (as in standard
I4TEX), and the tokens read by \AtBeginDocument and
\AtEndDocument

are inserted at the right place, for instance

\documentclass{article}
\usepackage{calc}
\AtBeginDocument{start}
\AtEndDocument{end}
\newlength{\foo}
\AtEndDocument{\AtEndDocument{ realend}}
\begin{document}
\setlength{\foo}{lcm+3pt}
\the\foo

\end{document}

This line is not translated

would produce essentially the following

<p>start
31.45274pt
end realend</p>

There is a special hack here: a special \endinput token
is inserted, whose effect is to stop translation of the cur-
rent file (after the tokens remembered by the document
hook), but the job of the translator continues, because it is
at this moment that the bibliography is translated: Tral-
ics has the list of all \cite commands, so it can do the
equivalent of BisTEX. The resulting bibliography is in-
serted where the \bibliography command is located.
It is an error if a \cite command is seen after the end
of the document (i.e. comes from a BisTEX file).

Parameterization The first job of Tralics is to read the
source file and find a \documentclass command, in
order to apply document specific rules found in the
.tralics_rc file (the configuration file, it can be in the
current or home directory). In the case where the con-
figuration file contains

BeginType article
on package loaded calc CALC = "true"
on package loaded foo/bar FOO = "true"
End

then, whenever the document class is article (trailing
digits are ignored in the name) the two lines are exe-
cuted. It follows that the root element of the resulting
XML document will have the attribute CALC set to true,
in case the calc package isloaded, and FOO is set to true
in case the foo package is loaded with the bar option. By
default, the attribute language is set (to french or english)

when Tralics is able to determine the main language, ei-
ther because (as in this document), english is an option
to \documentclass, or because the babel package is
loaded with recognized parameters. Finally, the mean-
ing of \setlength depends on whether the calc pack-
age is loaded or not.

Sectioning commands 'The XML model of Tralics is based
on the notion of paragraph (\par command, <p> ele-
ment). This element can contain inline stuff (text, im-
ages, tables, math formulas); it is at the same level as non-
inline stufl' (images, tables, math, notes, bibliographic en-
tries), and can be contained in a sectioning command (for
instance the paragraph is in a subsection in a section in
a chapter in a part). These elements have in general a
number (computed by an external program rather than
defined by the user, never computed by Tralics), and can
be referenced. The translation of a sectioning command
isa<divi > element, where ¢ is an integer between o and
6. Example:

\section{x}A\label{a}
\subsection{y}
B\label{b}C\label{c}D
\paragraph{z}
\ref{at\ref{b}
\subsection{t}

gives

<div0 id=’uidl’><head>x</head>
<p>A</p>
<divl id=’uid2’><head>y</head>
<p>BCD</p>
<div3 id=’uid3’><head>z</head>
<p><ref target=’uidl’/>
<ref target=’uid2’/></p>
</div3>
</divi>
<divl id=’uid4’><head>t</head>...

By default, \section is the top-level division, but chap-
ters are allowed in a report, and parts in a book. The
‘.. .7 isnot part of the output, it just indicates the current
position in the XML tree. Note that Tralics is in outer
vertical mode, said otherwise, the occurrence of a char-
acter will imply the creation of a <p> element; in TEX,
the current mode would depend on the document class.
This is one reason why \ifvmode is not implemented.
The example shows a logical error: there is a <div3>
element in a <div1> element. It would be numbered
1.1.0.1 in IfTEX, and 1.1.1 (without the zeros) using an
XSLT processor.

Cross references Tralics implements \label and \ref
but not \pageref. The basic idea is to put a mark in the
XML document, and use references to this mark. The
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mark is an attribute of type ID, and there are some limi-
tations in XML that do not exist in ETEX (for instance no
element type may have more than one ID attribute spec-
ified, and an ID cannot start with a digit). In order to
remove these difficulties, Tralics uses its own list of IDs
(uidi, uid2, etc.). Associated with the mark is a value,
produced by \p@foo\thefoo. This mechanism is not
implemented in Tralics: the value associated to a label is
not in the XML document but must be computed by the
application (the style sheet for instance). In order to dis-
tinguish between Figure 4 or Table 5, the label must be
associated with a figure or a table (a footnote, an item ina
list, a formula, a division, that’s all). Hence the following
changes with IKTEX: inside a figure or table environment,
there must be at most one label, and it can be before or
after the caption. A math formula can have a label only
if it is a display math equation, and it is numbered only
if it has a label. See example above. There is no need to
call Tralics twice or more: a single pass is enough.
References to external documents are understood.
In the following example, we switch to French in order
to show the behavior of special characters (like colon and
underscore) with or without the \url command:
\language=1
\href{http://foo\_ba}{http://foo_bar}
\href{\url{http://foo_ba}}{http://foo_bar}

The translation is

<xref url=’http://foo_bar’>
http&nbsp;://foo_ba</xref>

<xref url=’http://foo_bar’>http://foo_ba

</xref>

Basic formatting tools

The following example is from page 218 of The TgXbook
[6], with an addition to verify that \trialdivision is
really called 132 times.

\tracingall
\countdef\td 4 \td=0
\newif\ifprime \newif\ifunknown
\newcount\n \newcount\p \newcount\d
\newcount\a
\def\primes#1{2,~3), assume that #1 >= 3
\n=#1 \advance\n by-2 % n more to go
\p=5 % odd primes starting with p
\loop\ifnum\n>0 \printifprime
\advance\p by2 \repeat}
\def\printp{, %
\ifnum\n=1 and™\fi %
\number\p \advance\n by -1 }
\def\printifprime{\testprimality
\ifprime\printp\fi}
\def\testprimality{{\d=3 \global\primetrue
\loop\trialdivision
\ifunknown\advance\d by2 \repeat}}
\def\trialdivision{\a=\p
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\global\advance\td by 1

\divide\a by\d

\ifnum\a>\d \unknowntrue\else\unknownfalse\fi

\multiply\a by\d

\ifnum\a=\p \globall\primefalse
\unknownfalse\fi}

The first thirty prime numbers are \primes{30}.

trialdivision macro was expanded \the\td\ times

This example works in ITEX and in Tralics. All TEX
primitives that start with ‘tracing’ are implemented, al-
though most of them refer to behavior that is not imple-
mented in Tralics. If you run Tralics on the previous ex-
ample, the log file will contain:

[706] \countdef\td 4 \td=0
{\countdef}

+scanint for \countdef->4
{\td}

+scanint for \td->0

[709] \newcount\a
{\countdef \a=1550}

You can see the input source line whenever it is read,
with its line number, and the commands that are evalu-
ated. On page 269 of The TgXbook, you can see the def-
inition of an integer. This is so complicated that Tralics
prints the value whenever scanned. The last line shows
that the \a command will access the internal tables at po-
sition 1550.

\iterate->\ifnum \n >0 \printifprime

\advance \p by2 \relax \expandafter
\iterate \fi
+\ifnum

+scanint for \ifnum->28
+scanint for \ifnum->0
+iftest true

Here we can see that the \loop macro is implemented
as in IfTEX and not as in plain TEX. The \iterate to-
ken is a private one, the \1oop macro does not kill your
command (but the loop inside the loop will modify it,
and this explains why extra braces are needed).

{begin group character}

+stack: level + 2

The first line indicates that Tralics has seen an open brace
(technically, a character of catcode one), and that it cre-
ates a new frame on the save stack (the outer level is num-
bered 1, as in TEX).

{end group character}

{Text:, 5}

+stack: restoring \ifunknown

+stack: restoring integer value 1550 O
+stack: restoring \iterate

+stack: restoring integer value 1549 0
+stack: level - 2
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And this is done when Tralics sees the closing brace. It
restores two commands and the two registers \a and \d
(the association between \d and the number 1549 can be
found in the log file). A side effect of seeing the closing
brace is to flush the XML buffer (what follows the “Text:’
on the second line), for the case where the current font
might change.

List structures Standard TEX lists are implemented, but
they are not customizable. The only non trivial part
is that the optional argument of the \item command
should be evaluated in a group. As an example:

\begin{itemize}
\item a
\item [\it b] c
\begin{enumerate}
\item d
\begin{description}
\item e
\end{description}
\end{enumerate}
\end{itemize}
This will translate to
<list type=’simple’>
<item id=’uid14’><p>a</p></item>
<label><hi rend=’it’>b</hi></label>
<item id=’uidi15°’>
<p>c</p>
<list type=’ordered’>
<item id=’uid16’><p>d</p>
<list type=’description’>
<item id=’uidl17’><p>e</p>
</item>
</list>
</item>
</list>
</item>
</list>

Here, in order to make the XML output more read-
able, we added and removed some space and newline to-
kens. The general rule for Tralics is to output one space
(or newline character), whenever TEX would output one
space character. In particular, the TEX scanner converts
two consecutive newline characters in a space character
and a \par token. This space character will be output
by Tralics as a newline character.

Footnotes The translation of

\footnote{a}
\footnote{Y \AddAttToLast{x}{y}b\par
\AddAttToCurrent*{place}{here}c}

is

<note id=’uid14’ place=’foot’>a</note>

<note place=’here’ id=’uidi15°’>

<p x=’y’>Y b</p>

<p>c</p>
</note>
Two remarks: each note has a uid, hence can be refer-
enced, but there is nothing special about it (no counter,
no mark, no restrictions).

On the other hand, the example shows how to add
an attribute to an XML element, either the element cre-
ated latest (here the <p> element that contains the text
of the footnote), or the current element (the footnote,
since the translation of \par does not create a new <p>
element, it is the translation of the character c that forces
a second <p> in the note). In the unlikely event that
the element already has an attribute of the same name
(for instance, a footnote has a default place attribute), the
command is ignored — unless you use its starred form to
overwrite.

New elements It is easy to use new elements, just say

\begin{xmlelement}{main-elt}
\begin{xmlelement}{sub-eltl}

textl

\end{xmlelement}
\begin{xmlelement}{sub-elt2}

text2

\end{xmlelement}
\AddAttToLast{sb2-att}{valuel}
\AddAttToCurrent{foo-att}{att-value’’}
\end{xmlelement}

and you will get

<main-elt foo-att=’att-value&apos;&apos;’>
<sub-eltl>

textl

</sub-elt1>

<sub-elt2 sb2-att=’valuel’>

text2

</sub-elt2>

</main-elt>

You can also try

\hbox{a\it b}
\vbox{c\it d}
\newcommand\AGtest{AG}
\setbox0=\xbox{myelt}

{\aftergroup\AGtest e\it f}
\copyO \copyO
This will work in Tralics, since either an \hbox or a
\vbox is just an unnamed \xbox. The braces serve for
grouping, and as argument delimiters. The result is
a<hi rend=’it’>b</hi>
c<hi rend=’it’>d</hi>
AG
<myelt>e<hi rend=’it’>f</hi></myelt>
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<myelt>e<hi rend=’it’>f</hi></myelt></p>

Note: when Tralics constructs an element, the equiva-
lent of a box in TEX, it is in a special mode that does not
match any of TEX’s modes.

Verbatim material A document like this one uses lots of
verbatim material. Tralics is familiar with standard ver-
batim environments, and some extensions. For instance,
the translation of

\DefineShortVerb{\ |}

you can say |\fool| or \verbx+foo bar+.
\begin{Verbatim}

verb linel

$<&\>

\end{Verbatim}

would be

you can say <hi rend=’tt’>\foo</hi>
or <hi rend=’tt’>foo&blank;bar</hi>.</p>
<p noindent=’true’><hi rend=’tt’>
verb&nbsp;linel</hi></p>
<p noindent=’true’><hi rend=’tt’>
$&1t ;&amp; \&gt ; </hi></p>
<p noindent=’true’>
Note here that the \end commands check whether the
environment is followed by an empty line. If it is not, a
\noindent token is inserted.

The layout of the page

The essential idea of Tralics is that the result of the trans-
lation is independent of the layout of the page.

But if you give 0.8\textwidth as the width of a
figure, Tralics will replace this by 12cm, because some-
thing has to be done. Optional arguments of sectioning
commands are ignored: in general one would use them
for marking the document. We have implemented the
TEX markup commands, but they do nothing; we think
of extending the functionalities of the title-page mecha-
nism of Tralics. In fact, if the title-page specifies some-
thing like (see opening example):

\address p<address> "no address"

then there is a command \address that takes one argu-
ment, whose translation is put in an <address> element,
and recorded. The ‘p’ marker says that paragraphs are
allowed, an ‘E” marker indicates that the command is an
environment, a ‘+’ that the command can be issued more
than once, etc. As you can see, there is still work to be
done.

Tabular material

There are essentially four points to be considered: ta-
bles in math mode (described later), standard ISTEX tab-

ular (see earlier example), the tabbing environment (not
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implemented, because it implies implementing all type-
setting algorithms), and the \halign primitive, which is
much too complicated to implement.

One problem is how to translate a table specification
such as r| | 1. Tralics understands that there are two col-
umns, right and left justified, with a rule on the right and
the left, but this is impossible to translate into HTML,
that knows only |r|1] or r1. The \hline and \cline
are implemented, but suffer from the same limitations.

Mastering floats

There is in general enough flexibility for adding or re-
moving one line on the current page, so that, for instance,
TEX is not faced with the dilemma of either putting a
section title at the bottom of a page, or generating a hor-
ribly underfull page. The situation is quite different for
tables or images, which can be much larger; this is the
reason why they can float (i.e. items are put in the output
in a different order). Handling of floats is non-trivial; in
some cases, the best thing to do is to resize (the image,
or even the text).

The philosophy of Tralics is the following: in the
case where the XML is translated into HTML, no object
has to float. On the other hand, since the author of the
document is not the person that does the final typeset-
ting, no fine tuning of floats can be achieved. As a result,
Tralics just ignores optional arguments of float environ-
ments, float parameters, and things like wrapfig envi-
ronments.

Font selection

The introductory example shows some features of Tral-
ics. For instance, the default input encoding of the doc-
ument is latin1, and this is the same as the output en-
coding: the translation of &\oe will be é&oelig;, you
can also say \’e\.E if you want éE; all Unicode charac-
ters with code less than x180 are recognized. If you need
other characters, you must use a construct like

Han Th\xmllatex{&\#x1lebf;}{\’{\~e}} Thanh

The command \xmllatex takes two arguments, the first
one is ignored by standard IXTEX, and the second one by
Tralics. Note how the sharp sign is protected. See the
Unicode manual [g] for the numeric value x1ebf. There
is no way to construct a logo, like the TEX logo, with
\kern or \lower, but instead, you could say

\newcommand\MyLogo{\xmlemptyelt{MyLogo}}
and define a <MyLogo/> element in your DTD. You
could also use a parameterized version of the logo, like
this

\newcommand\ParLogo [1] {\xmlelt{PLogo}{#1}}
\MyLogo

\ParLogo{2$\varepsilon$}
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The resulting XML document will contain
<MyLogo/>

<PLogo>2<formula type=’inline’><math>
<mi>&epsiv;</mi></math></formula></PLogo>

As explained above, Tralics knows of the \font
command, but this command should not be used. It is
much better to say something like

{\bfseries a\itshape b\small c\ttfamily d}
which translates into:

<hi rend=’bold’>a</hi>
<hi rend=’it’><hi rend=’bold’>b</hi></hi>
<hi rend=’small’><hi rend=’it’>

<hi rend=’bold’>c</hi></hi></hi>
<hi rend=’small’><hi rend=’it’>

<hi rend=’tt’><hi rend=’bold’>d</hi>
</hi></hi></hi>

As this example shows, a font is defined by a size, shape,
series and family, nothing more (is it possible to con-
vert to HTML a document written in Computer Mod-
ern Funny Roman using the U encoding?). Tralics un-
derstands all ten standard font sizes, but uses only three
(anormal size, a larger one, and a smaller one); there are
some bugs in the implementation. Inan example like this

{\it a\par b}

a new paragraph is created when the b character is
sensed, and a font element must be inserted in this para-
graph, since the current font is not the default one.
The commands \it, \textit, \itshape have the same
meaning as in STEX. The \em command also (but Tral-
ics does not know if the current font is slanted or not, and
may generate the wrong result).

Higher mathematics

TEX has a reputation of producing very high quality
mathematics, and people at the AMS have worked hard
to make it easy to use. As a result, trying to translate the
entire AMS functionality to MathML is nearly impossi-
ble (too many features have no equivalent). Even convert-
ing the MathML into pdf was a challenge (there are still
unresolved problem, like tables in tables, missing charac-
ters, etc.), and the rendering by tools like Amaya is a bit
strange.

The translation of [, F(x)? d is unsatisfactory to
us. In particular, Tralics fails to notice that the exponent
applies to the ‘F(z)’, and we wonder whether an expert
system should be used (consider the scope of the <mrow>
element in the translation below).
<math>

<mrow>
<msubsup><mo>&int ; </mo>
<mn>0</mn> <mi>&infin;</mi>
</msubsup>

<mrow><mi>&Fscr;</mi><mo>(</mo>
<mi>x</mi> </mrow>
<msup><mo>) </mo><mn>2</mn> </msup>
<mspace width=’3pt’/><mi> d </mi>
<mi>x</mi>

</mrow></math>

EIEX in a multilingual environment

Inria’s Rapport d’Activité is, by nature and law, a French
document. The RA, or the raweb, being just its scientific
annex, can be in English (with a French summary). It
was decided that starting in year 2003, the whole thing
(the source document, the web site, the logo, the these-
pages-in-French-only pointers) will be in English. Thus,
special attention was given to this problem in Tralics. For
instance, whether the title of the bibliography should be
“References” or “Références” does not depend on Tral-
ics, but on the style sheet (or the DTD). On the other
hand, one may imagine a document (like this one) that
has an abstract in two languages, and that the first ab-
stract should be in the main language. Using the title
page mechanism of Tralics will give you a fixed order for
the XML result, but as the introductory example shows,
the main language is an attribute of the root element (and
it is the \maketitle command that selects the current
language as main language).

In fact, TEX provides a \setlanguage command,
which is ignored by Tralics, and a \language command
that selects a language: Tralics assumes that English has
number zero, French has number one, and your favorite
language has number two (in fact, only two languages are
really supported). The BisTEX translator (see below)
uses the value of the current language for the interpre-
tation of strings like jan’. The following example shows
the differences between French and English:
\language =1
<<guill’’ ponctuation;

\verb+<<guill’’ ponctuation;+
a\xspace b\xspace !
\language=0

<<guill’’ ponctuation;
a\xspace b\xspace !

The translation is

«&nbsp;guill&nbsp;» ponctuation&nbsp;;
<hi rend=’tt’>&lt;&lt;guill
’&ZeroWidthSpace; ’&ZeroWidthSpace;&nbsp;
ponctuation;</hi>

a b&nbsp;!

«&nbsp;guill’’ ponctuation;

a b!

The important points are the following: a space is added
before some punctuation characters (colon, semi-colon,
guillemets, etc.), even when the xspace package (which
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is language independent) thinks it useless. Everything
that looks like opening or closing double quotes is con-
verted to French guillemets, with the proper spacing.
Note the translation of the \verb command: the two
single quotes are followed by a special (invisible) char-
acter, the purpose of which is to avoid ligatures in the
case where the XML is processed by TEX; the line breaks
were manually added in order to avoid overfull lines.

Portable graphics in FFEX

We tried to implement some commands, for instance

\setlength{\unitlength}{.0075\textwidth}
\begin{picture}(90,50)

\put (40,25) {\framebox (10,10) {$H(s) $}}
\put (19,30){\vector(1,0){9}}

\put (60, 15){\vector(-1,0){10}}
\put(17.75,0.5){\oval(1.5,1.5) [r]1}
\end{picture}

The result is given below. However, for the RA, we
copied the content of the picture environment in a file,
called BTEX on it, and replaced the picture by a refer-
ence to the PostScript file.
<picture width=’90.0pt’ height=’50.0pt’>
<put xpos=’40.0pt’ ypos=’25.0pt’>

<box width=’10.0pt’ height=’10.0pt’>
<formula type=’inline’><math>
<mrow><mi>H</mi><mo>(</mo><mi>s</mi>
<mo>) </mo></mrow></math>
</formula></box></put>
<put xpos=’19.0pt’ ypos=’30.0pt’>
<vector xdir=’1.0pt’ ydir=’0.0pt’
width=9.0pt’/></put>
<put xpos=’60.0pt’ ypos=’15.0pt’>
<vector xdir=’-1.0pt’ ydir=’0.0pt
width=10.0pt’/></put>
<put xpos=’17.75pt’ ypos=’0.5pt’>
<oval xpos=’1.5pt’ ypos=’1.5pt’
specs=’r’/></put>
</picture>

Using PostScript

Since our main application uses pdf in preference to Post-
Script, we will not speak about PostScript here (some
people use psfrags in order to replace PostScript fonts
in their figures by standard EETEX ones; this is strange).

Index generation

Tralics offers no specific tool.

Bibliography generation

The design of the bibliography of the raweb is still a
subject of research. We were faced with the following
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problems: first, the raweb uses three different BisTEX
files, and the translation of one of these files depends on
whether it was put on the web or printed on paper, and
the items in the main bibliography file are grouped in dif-
ferent categories, depending on their type; a total of four
bst files are used. One idea was to parse the bbl files (but,
if you look at the sources of the footbib package, you
can see how hard it is; by the way, bibliographic entries
are no longer footnotes). The second idea was to mod-
ify the bst file in order to generate an environment per
item, in order to simplify the parsing. The third idea was
to abandon Bis8TEX; since there is still no XML standard
for bibliographies, and no universal tools, we just wrote a
BisTEX to KTEX translator. For instance, the TEXbook
entry looks like this

\citation{Knu84}{cite:texbook}{year}{book}
\bauteurs{\bpers{D. E.}{}{Knuth}{}}
\cititem{btitle}{The \TeX book}
\cititem{bpublisher}{Addison Wesley}
\cititem{byear}{1984}

\endcitation

This part of the translator reads the BisTEX file, ex-
pands the Bi8TEX macros (predefined, or used defined),
removes useless stuff, sorts the entries, and returns the
ETEX equivalent (in fact, the stuff is written in a bbl file,
but only for you to see what happens in case of error).

The same entry processed by BrsTEX:

\bibitem[\protect\citeauthoryear{Knuth}
{Knuth}{1984}] {texbook}

Knuth, D.TE.

\newblock {\em The \TeX book}.
\newblock Addison Wesley, 1984
\UseExtraLabel{}.

A comparison shows that BieTEX adds some tokens that
would be very hard to remove: tilda, comma, period, to-
gether with some others (\em, \newblock) that can be
context sensitive. On the other hand, the IXTEX to XML
translator generates

<citation from=’year’ key=’Knu84’
id=’cite:texbook’ type=’book’>
<bauteurs>
<bpers prenom=’D. E.’ nom=’Knuth’/>
</bauteurs>
<btitle>The <TeX/>book</btitle>
<bpublisher>Addison Wesley</bpublisher>
<byear>1984</byear>
</citation>

so that it is up to the style sheet to do all the real work
(using \em for the title if it’s a book, use the plural of
‘editor’ if there is more than one, etc.). Each style has
its own peculiarities: the tugboat style generates a spe-
cial optional argument for \bibitem, but the raweb tools
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need the from and type attributes for sorting (problem
here: citations are already sorted).

Conclusion

We have shown in this paper that a ISETEX to XML transla-
tor can be very useful, when you have the tools to manage
the resulting XML. We hope that standardization will
continue, so that it will become easier to write such tools,
and adapt them. Putting high quality mathematics on the
web is still a challenge, and we hope that others will ap-
preciate our contribution.
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Abstract

Docbook In ConTgXt is a ConTEXt module that allows one to produce a typeset version of a Docbook
XML file, in dvi or pdf format. It takes a Docbook XML file as input for TEX. ConTEXt’s built-in
XML parser parses the file and maps opening and closing tags to the ConTEXt commands specified
in the Docbook In ConTgXt module.

The first part of this article describes how one can run ConTEXt on a Docbook XML file
using the Docbook In ConTgXt module. The second part deals with some aspects of programming
this module. It presents the general framework, discusses some of the problems encountered, and
highlights the programming of some noteworthy elements.

Résumé

Docbook In ConTgXt est un module ConTEXt qui permet la production d’une version composée d’un
fichier XML Docbook, aux formats DVI ou PDF. Il prend un fichier XML Docbook en entrée de
TEX. Le parseur XML interne de ConTEXt analyse le fichier et associe les balises ouvrantes et
fermantes aux commandes ConTEXt spécifiées dans le module Docbook In ConTgXt.

La premiere partie de cet article décrit comment on peut lancer ConTEXt sur un fichier XML
Docbook en utilisant le module Docbook In ConTgXt. La deuxieme partie traite de certains aspects
de programmation de ce module. Nous y présentons le cadre de travail général, nous discutons
certains problémes que nous avons rencontrés, et nous soulignons la programmation de certains élé-

ments dignes de considération.

What is Docbook In ConTpXt?

Docbook In ConTEXt combines two technologies that are
widely used by authors of technical literature: the Doc-
book DTD and the ConTEXt macro package for TEX.

It is a ConTEXt module that allows one to produce
a typeset version of a Docbook XML file, in dvi or pdf
format.

It takes a Docbook XML file as input for TEX. Con-
TEXt’s built-in XML parser parses the file and applies
ConTEXt commands when it reads opening and closing
tags. Which ConTEXt commands are applied, and there-
fore how the output is formatted, is determined by the
Docbook In ConTEXt module.

XML, Docbook and stylesheets Docbook documents are
XML articles. They contain XML tags, such as <title>
and the corresponding end tag </title>. These two
tags mark the enclosed text as the title of the document.
This is rather similar to ConTEXt’s \title command.
The difference is that XML more precisely prescribes
which information is tagged, and which names are used
for the tagging. This is defined in the DTD. For each
document an XML author is free to select a suitable DTD,
write a new DTD, or go the way of free structuring and
do without a DTD.

Docbook is a large DTD for technical literature,
books and articles. It defines the possible structure for
such documents. When an author chooses to structure his
document according to the Docbook DTD, it can be pro-
cessed with Docbook utilities. Examples are such utili-
ties as stylesheets like Docbook In ConTEXt, or applica-
tions which extract information from the document, like
the title and the author names.

The example document in fig. 1 shows the structure
of a small Docbook article. Everything is between the
article start and end tags, which indicates that it is an
article and not a book or even a set of books. The first
part is the articleinfo, with the metadata: title and
authors. One could add much more information, such
as afhiliations, revision history, abstract, copyright, etc.
Next comes the main text. It consists of sections with
titles, subsections and paragraphs. The text in the para-
graphs is less structured. It consists of unmarked text,
in which special parts are marked, e.g. literal texts, file
names, program listings. In XML jargon this is called
‘mixed content’. In Docbook one marks especially those
parts that are relevant in technical literature. In a history
book one would want to mark a different set of notions,
and one would therefore use a different DTD defining
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<?xml version="1.0" 7>

<IDOCTYPE article PUBLIC "-//0ASIS//DTD DocBook XML V4.1.2//EN"
"docbookx.dtd" []1>

<article>

<articleinfo>

<title>DocBook In ConTeXt, ConTeXt XML mapping for DocBook
documents</title>
<authorgroup>

<author>
<firstname>Simon</firstname>
<surname>Pepping</surname>
</author>

<author>
<firstname>Michael</firstname>
<surname>Wiedmann</surname>
</author>

</authorgroup>

</articleinfo>

<section>

<title>Installation</title>

<para role="first">Change directory to the top directory of one of the
<literal>texmf</literal> trees of your TeX installation,

e.g. <filename>/usr/share/texmf</filename>, and
<command>untar</command> the distribution file
<filename>DocbookInContext.tar.gz</filename>. Then run the command
<command>mktexlsr</command> for that tree, e.g. <command>mktexlsr
/usr/share/texmf</command>.</para>

</section>

<section>

<title>Usage</title>

<programlisting>

\input xtag-docbook
\setupheadertexts [section] [pagenumber]
\setupheader[leftwidth=.7\hsize,style=slanted]

% customizations

\setuphead[section] [style=bia,number=no,align=right]
\setupepigraph[narrower={1*right}, command=\bi]
\setupattribution[command=---]

\setupXMLDBlists [notoc]

\setupXMLDB [background=off]
\def\XMLDBarticleinfotitle#1Y%

{\startalignment [middle]\bib #1\stopalignment\blank[1*big]}
\defineXMLattributeaction[para] [role] [first]{\bf}
</programlisting>
</para>
</section>

</article>

Fic. 1: Example of a Docbook article.
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Installation 1

DocBook In ConTeXt

Simon Pepping
Michael Wiedmann

Contents
1 Installation 1
2 Usage 1

1 Installation

There was things which he stretched, but mainly he told the truth.

— Mark Twain, Huckleberry Finn (1884)

Change directory to the top directory of one of the texmf trees of your TeX

installation, e.g. /usr/share/texmf, and untar the distribution file DocbookIn-

Context.tar.gz. Then run the command mktexlsr for that tree, e.g. mktexlsr

/usr/share/texmf. Test the result by issuing the command kpsewhich xtag-

docbook.tex. The reply should be the path of one of the files just installed, e.g.
/usr /share /texmf/tex /context /DocbookInContext /xtag-docbook.tex.

2 Usage

Run context on a Docbook XML file using xtag-docbook. tex as the map file. Con-
text offers several possibilities to do this, see the context XML manual example . pdf.

One option is to construct a TeX file that inputs the mapping file xtag-docbook. tex,
and in the text block inputs the XML file with the command \processXMLfile-
grouped. For example:

\input xtag-docbook

\setupheadertexts[section] [pagenumber]

\setupheader [leftwidth=.7\hsize,style=slanted]
\setuppagenumbering[location=]
\setupitemize[each] [packed] [before=,after=,indentnext=no]

\starttext
\processXMLfilegrouped{\jobname.xml}
\stoptext

Fic. 2: The article of fig. 1 as formatted by ConTEXt with the Docbook In ConTEXt macros.

TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003 391



Simon Pepping

suitable tags. In the text one may also insert index terms.
At the end of the document one could add appendices,
bibliographies, etc.

It is the task of a stylesheet like Docbook In Con-
TEXt to pick up the tags and render their content with
appropriate formatting. Program listings are rendered
in a monospaced font, and the line layout is preserved.
Index terms are saved and used to construct the index.
When one looks at the articleinfo, one sees that the
XML document does not always contain punctuation and
spacing. There is no punctuation between the authors.
There may be white space between the first name and
surname, but it may also be absent. The stylesheet should
add punctuation and white space to the rendering as re-
quired. Fig. 2 shows how the small document in fig. 1 is
rendered by Docbook In ConTEXt.

The Docbook™ DTD has been available since the
early 199os. Over the years it has evolved into an
extensive DTD for all technical literature. Later in
the 19gos extensive, customizable stylesheets® became
available, written in DSSSL. The Jade program, the
JadeTEX macro package (and the numerous underlying
other IXTEX macro packages) and TEX made it possible
to format one’s Docbook document with the DSSSL style
sheets and obtain high-quality printed output. Armed
with these free tools one could author, format and print
Docbook documents at a time when SGML tools gen-
erally were scarce and expensive. With the advent of
XML and XSLT more free tools have become available.
The Docbook DTD is now available for XML, and the
stylesheets have been rewritten in XSLT.

These combined features have made the Docbook
DTD the DTD of choice for technical literature. The
Linux Documentation Project is one well-known project
that switched over from a private DTD to the Docbook
DTD. Due to this strong position, the toolset for work-
ing with Docbook documents is growing rapidly, see e.g.
http://www.miwie.org/docbookinfo.html.

How did it start and where is it now?

During EuroTEX 2001 in Kerkrade I had become in-
terested in using ConTEXt because of the beautiful pre-
sentation styles used by Hans Hagen and several other
speakers. While I was following the ConTEXt email list,
I also became interested in ConTEXt’s XML capabilities.
These seemed so wonderful to me, that I A4 to under-
stand how this could be done using TEX macro program-
ming. [ started asking questions. Sometimes Hans an-
swers such questions with the suggestion that one take up
some or other project. So he suggested that I start an
XML mapping for Docbook.

1. http://www.oasis-open.org/docbook/
2. http://sourceforge.net/projects/docbook

I really had other plans, but I was so intrigued with
ConTEXt’s XML capabilities that I could not resist and
gave itastart. Asanadded benefit, I would become more
familiar with the Docbook DTD. When [ started I cer-
tainly was aware that this would not be a small task. Doc-
book is such a large DTD, allowing its authors to use the
hundreds of elements in innumerable combinations. But
only while the project evolved did it become evident to
me how large it really is.

Michael Wiedmann, who is interested in all possi-
ble tools to render Docbook documents, heard about the
project soon after I started it. He made several contri-
butions. His support and interest helped me to continue
through the difficult phase when a project is no longer
new, but you do not yet have anything really usable and
you know all too well how much work still has to be done.

Now, a year later, I have some sort of an answer as to
how it is possible to program ConTEXt’s XML capabilities
in TEX macros: Theoretically TEX macro programming
is complete in the sense of having the expressive power
of a Turing machine. Hans Hagen is one of the few pro-
grammers who can turn this theory into practice.

I also have a working XML mapping for DocBook
documents in ConTEXt, which I call Docbook In Con-
TEXt (DIC). It contains good layout instructions for a
number of often-used elements in their more common
combinations.

Running Docbook In ConTpXt

Before one can typeset an XML file myfile.xml, one
should create a TEX driver file myfile.tex, which
should look something like this:

\input xtag-docbook

\starttext
\processXMLfilegrouped{\jobname.xml}
\stoptext

Then TEX is invoked as: texexec myfile.tex to
get a dvi file, or as texexec --pdf myfile.tex to get
a pdf file.

In the driver file xtag-docbook is the file name
of the module. The XML document is input with the
\processXMLfilegrouped command. The filename
\jobname .xml is always correct provided the driver file
and the XML file have the same base name.

Alternatively, one can always use the same driver
file, in which the name of the XML file is changed each
time.

The ConTEXt documentation indicates that one can
also run the XML file as

texexec --xmlfilter=docbook testxml.xml

This will not work because the name of the Docbook In
ConTEXt module does not conform to ConTEXt’s nam-
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ing conventions. It works if the module is renamed as
xtag-doc.tex.

Customizing Docbook In ConTpXt

A Docbook XML document is a normal ConTEXt doc-
ument. The commands that make up a ConTEXt docu-
ment are also at work when a Docbook XML document
is processed. They are just one layer away from what the
user sees. Therefore the output can be customized with
ConTEXt’s setup commands as for any ConTEXt docu-
ment. The setup commands should be given af?er the
Docbook In ConTEXt module has been read, so that they
override the default setup commands in the module. If
you do not give additional setup commands, ConTEXt’s
defaults are applied. This is an example of a driver file
with ConTEXt setup commands:

\input xtag-docbook
\setupindenting[medium]
\setupheadertexts[section] [pagenumber]
\setupheader[leftwidth=.7\hsize,
style=slanted]
\setuppagenumbering[location=]
\setupitemize [each] [packed]
[before=,after=,indentnext=no]

\starttext
\processXMLfilegrouped{\jobname.xml}
\stoptext

Docbook In ConTEXt also defines a number of setup
commands and other customizations of its own. We de-
scribe a few of them in the following subsections.

Section blocks ConTEXt always applies pagebreaks around
section blocks, and it treats the Table of Contents and the
Index as chapters. This behaviour can be changed with
the pagebreaks option of the \setupXMLDB command:

e \setupXMLDB[pagebreaks=all]:
Default ConTEXt behaviour.

e \setupXMLDB[pagebreaks=sectionblocks]:
ToC and Index do not start a new page, and they are
treated as sections. All other section blocks retain

their default ConTEXt behaviour.

e \setupXMLDB[pagebreaks=none]:
In addition to the sectionblocks option, body-
matter, appendices and backmatter do not start a
new page.

Titles Titles are formatted with a command of the
form \XMLDB e/ement title, where element should be re-
placed with the name of the element to which the title
belongs, e.g. \XMLDBarticletitle. These commands
can be redefined. They take one argument, the title. For
example, the article title could be redefined as:

\def\XMLDBarticletitle#1/,
{\startalignment [left]
\bfb #1
\stopalignment
\blank}

Note, however, that in Docbook documents the article
title is often placed in the articleinfo part. In that
case one should redefine \XMLDBarticleinfotitle.
Similarly for book and chapter titles. Section, subsec-
tion, etc., titles are mapped to ConTEXt’s \section,
\subsection, etc., commands. Therefore they can
be customized with ConTEXt’s usual \setuphead com-
mand.

blockquote, epigraph and attribution The Docbook ele-
ments epigraph and blockquote have their own setup
commands \setupepigraph and \setupblockquote,
which have the following options:

e narrower. Both epigraph and blockquote are
formatted using ConTEXt’s narrower environment.
The value of this option is a list of 1eft, right and
middle that is passed on to the \startnarrower
command. See the ConTEXt documentation for
\startnarrower for the effect of these settings.

e quote. The value is on or off. When on, quota-
tion marks are applied as with ConTEXt’s quotation
environment.

e command. The value is a command or set of
commands, which are applied at the start of the

narrower environment.

The element attribution is customized with the
command \setupattribution, which has one option:
command. The value is applied at the start of the attri-
bution.

More customizations Customization has only recently ob-
tained the attention it deserves. By now more setup com-
mands like those for blockquote and epigraph have
been added, and others will follow. The distribution
contains a document Customization.xml which will
contain an up-to-date description of the customization
options.

Example of customization Fig. 3 demonstrates the effect
of customization. It shows again the article of fig. 1, but
this time the driver file contains some extra customiza-
tion commands.

\setuphead [section]
[style=bia,number=no,align=left]
\setupepigraph
[narrower={1*right}, command=\bi]
\setupattribution[command=---]
\setupXMLDBlists[notoc]
\setupXMLDB [background=off]
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Installation 1

DocBook In ConTeXt

Simon Pepping
Michael Wiedmann

Installation

There was things which he stretched, but mainly he told the truth.
—Mark Twain, Huckleberry Finn (1884)
Change directory to the top directory of one of the texmf trees of your
TeX installation, e.g. /usr/share/texmf, and untar the distribution file
DocbookInContext.tar.gz. Then run the command mktexlsr for that tree,
e.g. mktexlsr /usr/share/texmf. Test the result by issuing the command
kpsewhich xtag-docbook.tex. The reply should be the path of one of the
files just installed, e.g. /usr/share/texmf/tex/context/DocbookInContext/xtag-
docbook.tex.

Usage

Run context on a Docbook XML file using xtag-docbook.tex as the map
file. Context offers several possibilities to do this, see the context XML
manual example.pdf.

One option is to construct a TeX file that inputs the mapping file xtag-docbook. tex,
and in the text block inputs the XML file with the command \processXMLfile-
grouped. For example:

\input xtag-docbook

\setupheadertexts[section] [pagenumber]

\setupheader [leftwidth=.7\hsize,style=slanted]
\setuppagenumbering[location=]

\setupitemize [each] [packed] [before=,after=,indentnext=no]

\starttext
\processXMLfilegrouped{\jobname.xml}
\stoptext

Fic. 3: The article of fig. 1 as formatted by ConTEXt with the Docbook In ConTEXt macros and the

customization commands discussed in the text on page 393.

\def\XMLDBarticleinfotitle#1 mal size, no number, and right-aligned.

{\startalignment [middlel% The second command moves the right margin of the
\bib #1% epigraph inward by 1 unit (the size of a unit is deter-

\stopalignment\blank [1*big]} mined by ConTEXt’s \setupnarrower command).
\defineXMLattributeaction The third line does #0¢ set the font for the attribu-
[paral [role] [first]{\bf} tion to italic, which Docbook In ConTEXt’s default set-

ting does.

The first command is a normal ConTEXt command, The fourth command switches the Table of Con-
changing the style of the section heads to bold italic, nor- tents off. The Lists of Figures and Tables are switched
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off by default.

The fifth command switches the background of pro-
gram listings off.

The sixth command redefines the layout of the ar-
ticle title. More precisely it redefines the title in the
articleinfo element, which is where the title usually
lives. There is no setup command for redefining titles. A
definition is required of a command that takes one argu-
ment, the text of the title.

The seventh command causes the first paragraph of
each section to be printed in bold. The command defines
an action when the role attribute of the para element
has the value first. The action is \bf. The stylesheet
takes care to put this action in a group. This action works
because #his XML document marks each first paragraph
with the value first for the role attribute (see fig. 1).

Other tools for the same task

Docbook In ConTEXt is not the only tool for typesetting
a Docbook document.

The Docbook XSLT stylesheets for printing The canonical
tool for typesetting any XML file is XSLT+FO. An XSLT
stylesheet is used to define the desired output in terms
of Formatting Objects (FO). The FO description can be
thought of as a formatter independent layout description.
Then an FO processor is used to produce actual printed
output, on paper or as an electronic document.

XSLT stylesheets for Docbook, written by Norman
Walsh, have been available for several years. They im-
plement a large part of the Docbook elements — imple-
menting all elements seems almost impossible. And they
are extensively parametrized, so that users can customize
many aspects without modifying the XSLT code.

The objective of XSLT+FO is: one stylesheet, many
processors. Several FO processors are available, among
which are two free tools: FOP and TEX. FOP is a ded-
icated FO processor that produces output in PDF and a
range of other formats. It is available from the Apache
web site.3

TEX can be used as an FO processor using David
Carlisle’s XML parser xmltex and Sebastian Rahtz’s
passivetex package. xmltex works in much the same
way as ConTEXt’s XML processor. It allows one to reg-
ister commands for an element, which will be applied
when that element is started or ended. It does not de-
pend on KTEX or ConTEXt.

passivetex does the same as Docbook In Con-
TEXt. It is a collection of commands to be called by
xmltex. But it does not register commands for the ele-
ments of a specific DTD. Its commands apply to Format-
ting Objects. This is possible because Formatting Ob-

3. http://xml.apache.org/fop

jects are written as elements in an XML file. In that way
passivetex turns TEX into an FO processor.

Unfortunately, neither FOP nor passivetex do
a good job with the Docbook XSLT stylesheets. The
stylesheets make use of features which are not imple-
mented in these FO processors.

The db2context project In March 20073 the first release
of the db2context* project was announced. It is a sis-
ter project to the dblatex project, and shares some code
with it.

The db2context project uses XSLT stylesheets not
to produce FO, nor HTML, but to produce a ConTEXt
file. This may at first seem an odd application of XSLT,
and it certainly is not as intended. But it is used quite
often by ISTEX and ConTEXt users, with success. XSLT
has good logic to deal with the problems of transforming
an XML file. Writing a good transformation in XSLT is
certainly easier than writing one in TEX macros.

Another advantage of this approach is that it allows
one to customize the resulting ConTEXt file. In that way,
what one cannot get out of the db2context style sheets,
one can achieve by editing the ConTEXt file. This pro-
cedure is a major sin against XSLT orthodoxy, because
all formatting should, and can, be specified in the XSLT
stylesheet. But it is a great advantage for those who know
how to achieve their desired style in ConTEXt and do not
know much XSLT. In such a situation, who is stopped by
orthodoxy?

I do not know the current state of the db2context
stylesheets.

Future plans

Currently, Docbook In ConTEXt is not completely in-
tegrated with the ConTEXt distribution. I have strictly
used the ConTEXt API wherever I could, and avoided
developing my own variants. But I have preferred to de-
velop this module in separation from the development of
ConTEXt itself. The time has now come to work on a
better integration. I hope this can be achieved over the
next year.

If good, customizable XSL stylesheets for Docbook
exist, and if ConTEXt could be an FO processor for
the resulting output, then why would it be a good idea
to spend so much effort on writing a special Docbook
stylesheet for ConTEXt?

In the ConTgXt community the idea of a spe-
cial Docbook stylesheet for ConTEXt has been greeted
with enthusiasm. Apparently, here the theory of one
stylesheet for many processors succumbs to the practice
that users prefer to work with their tools of choice. Fora
popular set of tools like Docbook and ConTEXt users af-
ford the effort of another style sheet. Such a style sheet

4. http://sourceforge.net/projects/dblatex
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is more manageable for them and running the required
tools is easler.

On the other hand, until now, I have spent most of
the required effort. And 7y answer tends to be: Maybe
it is zot the best way to support Docbook and XML in
ConTEXt. Maybe it would be more useful to work on
FO mappings in ConTEXt.

Over the past year I have set up this stylesheet.
I have investigated the main structure of Docbook and
come up with a way to map that to a ConTEXt document.
I have implemented a framework for the mapping. I have
enjoyed doing all that, and my insight and skills in TEX
macro programming have increased immensely. But the
time has come that others take this over, add mappings
for more elements, add customizations, add new ideas.
I plan to move forward to more generic work to support
formatting of XML documents using TEX as the typeset-
ting tool.

Availability

Currently, Docbook In ConTEXt is available separately
from the ConTgXt distribution, from my web site.5
Michael Wiedmann’s web page® with Docbook tools has
a link to the Docbook In ConTEXt files.

Programming Docbook In ConTpXt

ConTgXt and XML ConTEXt can take XML documents
as input. For that purpose it contains a non-validating
XML parser, which recognizes XML tags as markup in-
structions. And it has an API (Application Programmer’s
Interface) which allows one to define actions for those
tags. This is called mapping XML tags to ConTEXt. A
typical mapping instruction is
\defineXMLenvironment [element]

{start action}

{stop action}.

During the start and stop actions one has access to
the attribute values of the element. For example, this is
how one reads the align attribute of an entry element
(in a table) and issues the corresponding setup command
for ConTEXt’s TABLE environment:

\doifXMLvar{entry}{align}%
{\expanded{\setupTABLE [align=
\XMLvar{entry}{align}{}1}}

ConTEXt’s programming interface for XML map-
ping is robust. Rarely if ever does one get tangled in ex-
pansion problems. But, as is seen in the above example,
timing the expansion remains an issue: The command to
retrieve the attribute value,

\XMLvar{entry}t{align}{}

5. http://www.leverkruid.nl/context
6. http://wuw.miwie.org/db-context/index.html

must be expanded before the setup command can be read

by TEX. That is what \expanded does.

1t is easy, is it not? In principle, writing a mapping for an
XML document in ConTEXt is simple. You state which
ConTEXt commands you want to use for the start and
stop of each element, and ConTEXt takes care of the rest.
Practice is more complicated, certainly if you want to
write a useful, extensible and customizable mapping for
a complicated DTD. In the following sections I discuss a
number of noteworthy features of the Docbook In Con-

TEXt mapping.
Encoding and language

An XML document declares its encoding in the xml dec-
laration at the start of the document. ConTEXt supports
several encodings, among them the XML default encod-
ing utf-8. Correctly reading an encoding is one thing.
Making all characters available that can be addressed by
an encoding is quite another thing. Unicode and its utf-
8 encoding have brought all characters in the Unicode
range, currently more than 50,000, into scope within
a single document. At the moment many of these are
mapped to ‘unknown character’. Work is ongoing to bring
more characters within reach of ConTEXt in a single doc-
ument.

A Docbook document may declare its language in
the xml:lang attribute of the document element. The
Docbook in ConTEXt module contains at the moment
translated strings for four languages: English, German,
Dutch and Italian. These are used for automatically gen-
erated strings, such as the titles of the table of contents,
the abstract, and the index.

Features for each element

Context stack Because an XML document has a tree
structure, each element in the document has a list of
ancestors. I call that the context, or the context stack,
which contains the ancestors from the document root to
the current element.

An element may push itself onto the context stack
when it starts, and pop itself when it finishes. In prin-
ciple all elements should do so. In practice a number of
elements omit this because they or their children do not
use the context stack in their formatting.

During formatting, the context stack can be in-
spected with the following commands:

e \XMLDBcurrentelement: The current element’s
name.

e \XMLancestor#1: The name of the ancestor at
level #1. The current element is at level o.

e \XMLparent: The name of the current element’s
parent.
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e \the\XMLdepth: The depth of the context stack.

e \doifXMLdepth#1: Execute the following instruc-
tion if the context stack has a certain depth.

e \XMLDBprintcontext: Print the context stack in
the log file (mainly for debugging purposes).

ConTEXt also defines the context stack. I have rede-
fined it because ConTEXt’s implementation did not sat-
isfy my plans. Later I simplified my usage of the context
stack. ConTEXt’s implementation may now be perfectly
satisfactory, but I have not checked this.

ConTEXt itself defines \currentXMLelement to
hold the name of the current element. But it is only guar-
anteed to be valid while ConTEXt reads the XML tag. In-
deed, the mapping of some start tags in Docbook in Con-
TEXt emit an \egroup command, which invalidates the
value of \currentXMLelement.

Ignorable white space XML has the interesting feature of
ignorable white space. It can be used to give the raw
XML document a nice formatting and make it fairly read-
able. (It did not exist in SGML. Asa consequence, SGML
documents may be practically unreadable in an ASCII ed-
itor.) For applications that read the DTD, this feature
is rather clear: white space in elements whose content
may only consist of elements, is ignorable. For example,
when the content model of a section only contains para-
graphs, all white space that surrounds the paragraphs is
ignorable. Applications like ConTEXt that do not read
the DTD must resort to other means to find out whether
white space is ignorable or not.

I have introduced a feature that is similar to the
mechanism used in XSLT. One can declare that an el-
ement preserves white space with the command

\def ineXMLDBpreservespace#1
and that it ignores white space with the command
\defineXMLDBstripspace#1

For these declarations to work, the elements should be on
the context stack, and they and their children should use
the command \XMLDBdospaces as the last command in
their start and end tags. \XMLDBdospaces has the effect
of ignoring spaces following the XML tag if the current
element has been declared to ignore spaces.

In practice this is only used by elements that would
suffer if white space is not ignored. Note that TEX itself
already ignores a lot of white space, viz. all white space
that it reads in vertical mode. In the example of white
space surrounding paragraphs in a section, TEX would do
the right thing by itself.

The correct functioning of \XMLDBdospaces is
rather subtle. The following is a generic element map-
ping:

\defineXMLenvironment [xxx]
{\XMLDBpushelement{\currentXMLelement}

\XMLDBdospaces}
{\XMLDBpopelement \XMLDBdospaces}

The command \XMLDBdospaces in the start tag is
executed while xxx is the current element. So it ignores
white space if xxx has been declared to contain ignor-
able white space. But the same command in the end tag
is executed after xxx has popped itself from the context
stack. So its parent is the current element, and the com-
mand ignores white space if that parent has been declared
to ignore white space. That is indeed exactly what we
want, because the spaces following the end tag </xxx>
are in the parent’s content.

There is a class of ignorable white space that TEX
refuses to ignore: blank lines are converted to \par com-
mands by TEX’s input scanner, before we can tell TEX
whether white space is ignorable or not. Even this does
not always matter to TEX, because TEX discards empty
paragraphs or paragraphs that consist of white space only.
In the above example we could insert blank lines between
the paragraphs without ill effect. But a blank line be-
tween the start tag of a footnote and its first paragraph
has a notably bad effect: it introduces a \par command
between the footnote number and the start of the text,
so that the footnote number is in a paragraph by itself.

Such harmful blank lines can only be removed by
preprocessing of the XML document. I wrote a tool to
do that. It is a SAX document handler written in Java,
which removes all ignorable white space. I call it ‘Nor-
malizer’, and it is available on my web site.”

The output of this tool is not only good for the Con-
TEXt mapping. Looking over it is informative for authors
of XML documents. Every amount of white space that is
left by the tool, is regarded as meaningful white space by
XML parsers. Is that really what the author wants?

Every element In principle every element should contain
the following commands:

\defineXMLenvironment [xxx]
{\XMLDBpushelement\currentXMLelement
\XMLDBseparator \XMLDBdospaces}
{\XMLDBpopelement \XMLDBdospaces}

That is, it pushes itself onto the context stack. It
checks whether it should typeset a separator. And it
checks whether it should ignore following white space.
In its end tag, it pops itself from the context stack, and it
checks whether its parent should ignore following white
space.

The separator is used by such elements as author,
which may generate a comma or the word ‘and’ between
consecutive elements. By default it is set to \relax. A
parent element should give it a suitable definition to be

7. http://wuw.leverkruid.nl/context
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used by its children, and reset it to the default when it
finishes.

Which element is next?

ConTEXt’s XML parsing is event based. This means that
the parser generates events, such as the start or stop
of an element, and calls the associated actions. During
the actions one only sees the current event. One can-
not look back at past events, except for the data that
one saved. One can certainly not look forward to check
which elements follow. In contrast, XSLT is tree based.
That means that one can scan all elements, preceding and
following, in the formatting commands of an element.
Event-based parsing may present serious problems to the
programmer.

Is there a title? An abstract may but need not have a ti-
tle. When there is no title, I want to print the default
title ‘Abstract’. Because of the event-based nature of the
parse, one cannot at the start of the abstract look forward
to see if a title will follow. One can only try to find a fu-
ture event at which one may safely conclude that there is
no title if one has not yet seen a title.

In an abstract the optional title may be followed by
three element types: para, simpara and formalpara.
When any of these elements is started, one may safely
conclude that either the title has been seen or there is
no title.

One solution is to save the title, and to redefine the
mappings of each of these three elements, such that they
output the title or the default title if there was no title.
And then restore their default definitions for the follow-
ing elements.

Another way to tackle this problem is to save the
whole abstract and process it twice. In the first pass we
check whether there is a title. During this pass, all output
should be suppressed. In the second pass we first output
the title or the default title if no title was found in the
first pass, and then we output the content. Again this re-
quires a redefinition of the three possible elements that
may follow the title, so that they suppress their output at
the first pass.

The third option is provided by TEX itself, not by
the XML mapping. We redirect the typesetting of the
abstract into a vbox. At the same time we save the ti-
tle in the variable \XMLDBtitletext, which removes it
from the typeset content in the vbox. Then we output
the saved title or the default title if there is no saved ti-
tle, and next we output the vbox. This is the best option,
and I use it.

When I applied this method to other elements with
the same problem, e.g. note, I noted that the vbox dis-
turbs the line spacing. This lessened my satisfaction with
this solution.

Just before I finished this article, I realized that the
above solutions correspond to XML thinking, in terms
of nodes that have or have not yet been seen. A TEX
programmer, however, has another option. We can save
the content of the abstract, and then check whether the
markup string for the title, viz. <title, appears in it. I
have now implemented this solution. ConTEXt has good
string comparison macros. Nevertheless I have written
my own solution, because I wanted to be absolutely sure
that there is no expansion of the abstract text. I have had
my share of expansion problems with accented and other
non-ASCII characters.

In a section this solution would be a bit more prob-
lematic: we run the risk of saving a large chunk of text.
Working with options one or two would not be fun,
because there are more elements to be redefined. I
think the only viable alternative would be to work with
\everypar, because \everypar is TEX’s low-level sig-
nal that there is new text. Fortunately, in a section a title
is required, so I did not (yet) have to work out this prob-
lem.

This is an example of the problems that arise be-
cause In an event-based parse it is hard to determine if
an optional element is not present. The following section
presents an example of the problems that arise because in
an event-based parse it is equally hard to determine when
a certain group of elements is finished.

Sectioning Like many systems, ConTEXt partitions its
document in frontmatter, bodymatter, appendices and
backmatter (called section blocks). The section block
governs such properties as the numbering of the chapters
and sections. I use the end of the frontmatter to print the
table of contents.

Docbook does not have the equivalent of section
blocks. There is no single element that contains the
frontmatter, the bodymatter or the backmatter. There-
fore I analysed the top-level structure of a Docbook doc-
ument, and divided the elements that may occur as top-
level elements into frontmatter elements, bodymatter el-
ements and backmatter elements. When the first top-
level bodymatter element is seen, the frontmatter is com-
plete and the bodymatter starts. Similarly for the back-
matter.

For a book in Docbook the situation is rather clear:
The bodymatter starts with the first part, chapter,
article or reference. For an article the situation is
much fuzzier. While I counted only 6 top-level front-
matter elements, I identified §6 top-level bodymatter el-
ements.

The transitions between the other section blocks are
fortunately more clearly marked. The complete analysis
is contained in the documentation for the module itself.

The situation is programmed using the commands
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\XMLDBmayensurebodymatter
and
\XMLDBmayensurebackmatter

All top-level bodymatter and backmatter elements exe-
cute the appropriate command. These commands check
if the element is a direct child of the document ele-
ment, i.e. if the depth of the context stack equals 2,
and if the corresponding section block has not yet been
started. The current section block is kept in the variable
\XMLDBsectionblock.

Note that this means that TEX grouping runs across
the XML tree structure. The start of a node may close a
section block, 1.e., it closes a TEX group.

Specific elements

Tables Docbook uses the CALS table model. The Con-
TEXt format uses two different table models. One is
the tabulate environment, which is based upon TEX’s
\halign. It is quite sensitive to expansion timing er-
rors. The other is the TABLE environment, also called
natural tables. It is a very powerful and flexible en-
vironment, with many customization possibilities using
\setupTABLE commands. A special feature of this table
model is that rows, columns and cells can be configured
both before and after their content has been given, at any
time before the end-of-table (\eTABLE) command.
Because ConTEXt’s natural tables have many similar-
ities to CALS tables, the mapping is in principle very easy:
a row corresponds to TR, an entry to TD, colspec el-
ements can be mapped to \setupTABLE commands.
There are three main complications.

e The top, bottom, left and right frames of a CALS
table are determined by the frame attribute of the
table; the rowsep and colsep attributes of the cor-
responding rows and cells should be ignored.

e CALS tables can have multiple tgroup elements,
each with their own number of columns, and their
own alignment and frame settings (colspec ele-
ments).

e Each tgroup may have its own thead and tfoot
elements, which may contain their own colspec
elements.

These requirements have resulted in the following
model: The table element generates a ConTEXt table,
i.e. the table float, using the \placetable command.
Each tgroup element generates its own TABLE environ-
ment, i.e. the actual table.

The table is not opened by the start tag of the
table, because at that moment the title is not yet known.
Instead, it is opened by the start tag of the first tgroup
(command \XMLDBopentable, which contains the Con-
TEXt command \placetable). The start tag of each

following tgroup typesets the previous tgroup (com-
mand \XMLDBendTABLE). Before typesetting, the left
and right frames are set up. The start tag of the second
tgroup also sets up the top frame. The end tag of the
table does the same as the start tag of the next tgroup
would do. In addition it sets up the bottom frame of
the table, and closes the vbox of the \placetable com-
mand.

The rest is careful attribute processing, and issuing
the required \setupTABLE commands at the right time.
Attribute processing generates a lot of overhead, because
both the attribute names and their possible values have to
be translated from CALS to \setupTABLE. That makes
the code somewhat less readable, but the logic is quite
straightforward.

Issuing the required \setupTABLE commands is a
precise work.

o The start tag of the first tgroup applies the frame,
colsep and rowsep attributes of the Docbook ta-
ble (\XMLDBopentable), so that they apply to all
TABLEs in this CALS table. The start tag of each
tgroup applies its own align, colsep and rowsep
attributes, within its own TABLE environment.

e colspec elements of a tgroup apply their at-
tributes to the whole column of this TABLE. The
colspec elements in the thead and tfoot ele-
ments, on the other hand, must save their attributes
(\XMLDBsavecolspec); they will be applied per
entry in the thead and tfoot.

e row elements apply their attributes immediately to
the whole row.

e entry elements first check whether they are in
a thead or tfoot; if so, they apply the saved
colspec attributes. Then they apply their own at-
tributes. This order is important. ConTEXt gives
precedence to properties set up per cell over prop-
erties set up for the whole table or per row or col-
umn. But in this case we apply what was originally
a column specification per cell, so we must take care
of the precedence ourselves.

Revision history The revision history contains a number
of revisions. Each revision specifies one or more fields out
of five possible fields. I wanted to represent this in a ta-
ble which should only contain those columns for which at
least one revision specifies data. Programming this was
my first challenge in this project.

Hans Hagen suggested the solution. The revision
history is saved, and then processed twice.

For the first pass of the saved revision history, we
define the revision fields such that they register them-
selves when they occur, but suppress all output. We
also count the number of revisions, so that we will know
which row must contain the bottom rule of the table.
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Now we know which fields occur and we can set up the
table and output its header row.

For the second pass we define the revision element
such that it outputs the row with the fields. So that the
fields are output in the same order as in the header row,
regardless of their order in the XML document, we first
save the fields in a revision, and at the end tag of the re-
vision we output the whole row in the desired order.

I worked this out both in ConTEXt’s tabulate envi-
ronment and with its natural tables. I decided to keep
the solution with the natural tables, because natural ta-
bles are more flexible and less prone to expansion errors.

This procedure demonstrates a powerful feature of
ConTEXt’s XML processing: It is possible to save a node
of the XML document with its subtree; in other words,
the content of an element, complete with embedded el-
ements, is saved in a variable without parsing. Later one
can process the saved subtree as often as one likes. In be-
tween one is free to redefine the behaviour of the em-
bedded elements. In TEX’s macro language this is quite
normal behaviour:

\def\savevar#1{\def\var{#1}}
... % redefine \processvar
\processvar{\var}

... % redefine \processvar
\processvar{\var}

In other programming languages it is not nearly as
easy. Saving a node with its subtree in a SAX content han-
dler so that it can be processed later is not a trivial task.

It is a disadvantage of the above procedure that the
code is not easily read, certainly not if one is not used
to the procedure. Recently, I have discussed an alter-
native procedure using Giuseppe Bilotta’s xdesc mod-
ule. It would achieve the same result but make the pro-
gramming more transparent. Another advantage would
be that it is more easily customizable by the user.

Program listing and CDATA 1 have spent an enormous
amount of time on program listings. At first it seemed
easy: ConTEXt has a verbatim environment which suits
our purpose.

Then it was pointed out to me that some program
listings contain CDATA sections, which were not treated
well by my solution. I realized that a program listing is
not really a verbatim environment because it does not dis-
able XML tags. I dived deep into ConTEXt’s verbatim
environment and came up with a variant that supported
two types of verbatim: one real verbatim for CDATA sec-
tions and one that did only line oriented layout for pro-
gram listings. Moreover, it was nestable, so that it could
deal with CDATA sections within program listings.

But it remained problematic to get it quite right.
When the end of the CDATA section or of the program
listing element was followed by text on the same line, this

text was lost. And my white space tool did exactly that:
put the following text right behind the end of the pro-
gram listing element.

When I revisited the problem a few months later
it dawned on me that the whole verbatim approach was
wrong. Neither CDATA sections nor program listing envi-
ronments have anything to do with TEX’s notion of ver-
batim. CDATA sections just disable XML markup. They
may occur anywhere in an XML document, and have no
semantic meaning. Indeed, an XML parser does not even
report whether CDATA sections are used in an XML doc-
ument; it simply resolves them.

For the program listing I found a simple solution. It
avolds scanning a whole line at a time, therefore it avoids
scanning the text following the end of the program listing
with the wrong catcodes in place. It uses \obeylines
and \obeyspaces and it places struts at the start of a line
to prevent the leading spaces to be discarded by TEX’s
paragraph mechanism. That is all, and it does the job
well.

Hyperlinks, URLs and external documents Docbook docu-
ments mark hyperlinks with the ulink element; the url is
contained in its url attribute. If we were writing HTML
documents it would be easy:

<ulink url="URL">text</ulink>
would be translated to:
<a href="URL">text</href>

and the browser would do the rest.

But this does not suffice for PDF documents. Links
to PDF documents should be treated differently from
links to other documents, and relative links to non-PDF
documents are not allowed. Therefore, we have to anal-
yse the URL and complete it if necessary.

In ConTEXt strings can be split into parts with com-
mands like

\beforesplitstring
string\at substring\to\var

which splits string at substring and stores the first
part in \var. I use this and similar commands to check
whether the URL has an “authority” (this is the term
used by RFC2396, which specifies URIs; usually it is
called the protocol, e.g. http) and whether it is an abso-
lute or a relative URL. If a local file is specified, we also
check whether it has the extension pdf. Links to local
PDF documents are created using the ConTEXt command
\useexternaldocument, links to other documents use
the ConTEXt command \useURL.

URLs like slashdot.org pose a special problem.
Is it a web server, or a file in the current directory? Cf.
the URL myfile.html, which has exactly the same pat-
tern. After the terminology of RFC2396 I call these
abbreviated URLs. By default they are not recognized.
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Thus myfile.html is correctly linked to as a local doc-
ument, while slashdot.org is incorrectly linked sim-
ilarly. The user can switch recognition of abbreviated
URLs on by setting \XMLDBcheckabbrURItrue, and can
switch if off again with \XMLDBcheckabbrURIfalse.

Unfortunately, I do not know how to get the work-
ing directory in a ConTEXt run, so relative URLs are cur-
rently not properly completed.

Customization

For a long time I did not pay much attention to cus-
tomization. Recently, I received requests to make a
mapping for the blockquote and epigraph elements.
Together with that request a discussion arose on the
ConTEXt mailing list about customization. As a con-
sequence, these two elements and their child element
attribution have proper setup options, namely, the
commands \setupblockquote, \setupepigraph and
\setupattribution (discussed on page 393). Since
then several customization options have been added and
surely more will follow.

The same discussion on the ConTEXt mailing list
touched upon attributes whose range of values is not con-
strained. An example is the role attribute of any el-
ement. It is not possible to define actions for such at-
tributes in the stylesheet, because the possible values are
not known. The idea arose to put a hook in the stylesheet
for the user’s own formatting command, called attribute
action. The user can define such an action as follows:

\defineXMLattributeaction
[para] [role] [first]{\bf}

The stylesheet invokes the attribute action within a
group in order to limit the user’s actions, such as chang-
ing the font, to this element. Therefore ConTEXt cannot
invoke the attribute action automatically; it cannot know
where it should do so. For example, some mappings for
the opening tag invoke \egroups; if the attribute action
had been invoked automatically, its scope would be ended
immediately.

The author of a Docbook document may provide
a value for the role attribute for every element. But
I am wary of enabling an attribute action for every el-
ement. It would put every element in a group, and I
am not sure about the effects. For now attribute ac-
tion has experimentally been implemented for para and
programlisting.

I am not sure how far customization can go. En-
abling extreme customizability would come down to
defining a new language for describing the formatting of
a Docbook document. This would go too far. On the
other hand, customizability is a strong feature of Con-
TgEXt. It is not difficult to add customizability options

to the stylesheet; ConTEXt has some good commands for
that.

Docbook in zmltex

Would it have been possible to write these stylesheets for
Docbook based on xmltex? Of course.

Since xmltex is independent of KTEX or ConTEXt,
it would in principle even be possible to write Docbook in
ConTEXt in xmltex, that is, to use xmltex as the parser
and base the commands on ConTEXt. But, as expected,
there are conflicts when xmltex and ConTEXt are used
together.

xmltex and BTEX would have been a good basis for
a Docbook stylesheet. The approach would in principle
be the same as that used in the current project. Like the
ConTEXt XML parser, xmltex allows one to register ac-
tions for each element. The syntax regarding attribute
specifications is a little different. Both allow one to spec-
ify an action for the start and one for the end of an ele-
ment.

The major difference would be that between IXTEX
and ConTEXt, which is quite large. Three significant dif-

ferences may be mentioned.

e XML support in ConTEXt is actively maintained and
evolving. xmltex is not.

e Unicode and utf-8 support in IKTEX is extensive,
due to components of the passivetex package. In
ConTEXt many Unicode symbols are yet undefined
at the time of this writing. It would be an advantage
if passivetex’s Unicode support would be ported
to ConTEXt.

o ConTEXt has a strong integration of MetaPost and
PDF. I have not made much use of this feature.
For an example of what is possible, see the admo-
nition symbols in Docbook In ConTEXt produced
with MetaPost.
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Abstract

Visualizing the book of the future, one might consider multi-modal integrations, non-linear read-
ing strategies, Internet distribution, and customizable configurations to suit different user/reader
profiles. In the first part of this paper, we discuss such concepts critically. The second part deals
with a more profound aspect of electronic documents, one which could modify the very act of
reading: the ability to dynamically control intertextuality. The third part of the paper discusses
this last notion and its consequences for the future form of the book. We conclude with some brief
comments on alternative forms of typography necessary for such a book.

Résumé

En pensant au futur du livre, on met accent sur sa capacité d’intégrer la multi-modalité, les stra-
tégies de lecture non-linéaire qu’il permet, sa transmissibilité via le réseau, et sa configurabilité qui
rend possible son adaptation a différents profils d’utilisateur. Dans la premiére partie de Particle
nous discutons ces theses dans un objectif de réfutation. Dans la seconde partie de la contribu-
tion on est concerné par un élément plus profond du document électronique, puisque modifiant la
pratique méme de la lecture : sa capacité de gérer intertextualité de maniére dynamique. La troi-
sieme partie discute de Iintertextualité et de ses conséquences pour la forme future du livre. Nous
concluons avec quelques breves considérations sur une typographie alternative pour un tel livre.

Le livre électronigue : fantasme en voie de
réalisation ?

On parle beaucoup de nos jours du livre électronique.
Peut-étre méme Jes livres électroniques. Mais proba-
blement on fantasme plus encore. Comme dans toute
époque, le paradigme technologique dominant instru-
mentalise notre pensée, cadre nos catégories d’espoir en
matiere de développement scientifique, oriente nos ex-
pectatives, et exerce, par conséquent, des tensions sur
notre maniére d’appréhender une réalité — une chose,
une situation, un fait, et méme une pratique. C’est un
tel paradigme qui fonde, le plus souvent, nos projections
d’images de progres, que nous aimons périodiquement
déconstruire et reconstruire, en pronostiquant sur ou sim-
plement en préparant Iavenir.

Le concept du livre n’en ferait pas exception. D’au-
tant plus que sa place et sa fonction dans la constitution
des savoirs et la médiation culturelle semblent encore
importante et sa présence dans les événements culturels
récurrente et toujours reconnue. Il devient, par conse-
quent, un objet susceptible de faire Iécran de nos pro-
jections. Il est effectivement aisé de voir que la quasi-
totalité des conceptions sur le livre électronique d’au-
jourd’hui prennent non seulement pour modele techno-

logique, mais aussi reproduisent au fond, sciemment ou
non, un ordinateur. Tout en important, a c6té, les pra-
tiques et usages qui lui sont réservés. Le livre futur, dans
sa version électronique donc, serait ainsi une reprise par-
ticuliére, mais pas significative, du document électro-
nique, récemment domestiqué par les déja vieilles Nou-
velles Technologies d’Information et de Communication
(NTIC).

Chose étonnante, il n’y avait pas longtemps qu’on
prenait le méme modele pour penser le fonctionnement
du cerveau humain. La désillusion est acquise et capi-
talisée en ce qui concerne P'ordinateur en tant que mo-
dele du cerveau humain. Probablement, y en aura-t-il une
nouvelle, en ce qui concerne précisément le livre élec-
tronique. Du moins, en ce qui concerne les rapports in-
trinseques entre la conception traditionnelle du livre et
celle du livre électronique. Pour l'instant, et malgré un
début toujours a reprendre, et des échecs avoués de part
et d’autre de P'Atlantique, les temps portent toujours la
fiction, et continuent a alimenter les débats. Et les caisses
aussi. Au moins certaines. Le livre électronique continue
a intéresser et a nourrir les espoirs, de pouvoir écono-
mique a ne pas rater ou méme a usurper dans le secteur
de ’édition, prioritairement.
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Cependant, il n’y a pas seulement P'ordinateur et —
si I'on veut étre général et abstrait — I'apprivoisement du
calcul par les technologies de nos jours, derriére les spé-
culations dédiées a 'avenir du livre. Il y a aussi tout ce
qui est «autour» de l'ordinateur. Notamment, ’homme
et toute la problématique de interaction entre ’homme
et la machine. Et les services escomptés d’une telle in-
teraction, comme valeur ajoutée a la nouvelle forme du
livre. Et bien siir, incontournable, «#be Matrix»...Je vou-
lais dire, le réseau. Dit autrement, cette société faite d’or-
dinateurs, d’hommes et de services désormais possible
grice aux réseaux.

C’est dans ce cadre qu’on pense le renouveau oblige
du livre. Cependant, nos réflexions sont majoritairement
canalisées par les catégories technologiques. Le livre élec-
tronique sera bien sir fondé sur des matériaux modernes
qui écarteront le papier comme support (écran, sans
doute, mais aussi papier ou encre électronique, e#c.); il
n’aura pas nécessairement la forme d’un livre classique
(on pense déja a un «mutant» entre le livre traditionnel
et Pordinateur) ; il intégrera un ensemble d’éléments pro-
venant de cette pratique nouvelle qu’on a déja acquise en
interagissant avec un ordinateur, au moins, présentera-
t-il certaines facilités qu’on retrouve désormais de ma-
niere standard dans les logiciels de traitement de texte ;
il maniera la multimodalité; il pourra sans doute inte-
grer des fonctionnalités provenant du Traitement Auto-
matique des Langues (TAL) ; probablement méme sera-
t-il capable de «parler» (il sera, par exemple, capable de
transformer, a la demande, le texte en voix parlée); il
pourra contenir un nombre grandissime de pages; il ex-
hibera son contenu probablement libéré de la contrainte
de la page (et de tout ce que cette notion amene); et, ce
faisant, il offrira un ensemble de fonctionnalités nouvelles
en matiére de lecture au lecteur, qui se verra enfin débar-
rassé de la dictature, plusieurs fois seculaire, de la lecture
linéarité qu'impose la typographie classique sur papier’.
Et, bien entendu, il sera pertinemment connecté, via le
réseau précisément, a des bases de contenus (des textes,
prioritairement, mais aussi de toute forme de contenu
multimédia) ainsi qu’a d’autres lecteurs-utilisateurs, qui
peuvent transformer sa lecture individuelle en lecture
collective. De ce fait, le livre électronique finira par ré-
duire la distance entre le concept du livre et celui d’'une
bibliotheéque, et sa lecture se fera en élargissant les pra-
tiques traditionnelles de lecture, par l'intégration d’inter-
actions innovantes ainsi que de services de nature biblio-
thécaire.

Une telle perspective n’est pas nécessairement néga-
tive, elle est méme séduisante, méme si la «futurologie»
hors contexte et filiation épistémologique reste un jeu
gratuit. Il reste toutefois a évaluer si une telle vision, qui

1. Du moins, depuis qu’on est passé du rouleau a la page.

se trouve plus ou moins a la bouche de tout le monde, a
des chances de se voir réalisée, a court ou a moyen terme.
C’est-a-dire, si un tel «livre» incorporera des potentiali-
tés pour assurer le relais a la fois cognitif et culturel que
porte encore le livre sous sa forme traditionnelle. Cest
la question de fond. Nous pouvons la reformuler ainsi :
dans quelle mesure un tel livre peut-il assurer le role d’un
médiateur d’importance dans la transmission des connais-
sances et des cultures ? Gardera-t-il sa fonction sur le plan
des processus d’échanges sociaux ou bien mouvant de plus
en plus dans un terrain hybride, sera-t-il supplanté par
'avancement d’une culture de 'image qui augmente ses
pouvoirs et ses prétentions par la popularisation du mul-
timédia ?

§’1l est vrai que nous avons la sensation de vivre les
premieres années de I'ére «post-Gutenberg», notre im-
pression ne vient pas de la modification des objets mais
d’une mutation des pratiques, essentiellement celles qui
vont avec la lecture. Certes, le support peut parfois opé-
rationnaliser des catégories de pensée alternatives, voire
innovantes, et contribuer, a terme, au changement des
pratiques. Cependant, une telle affaire a généralement un
role relevant plutdt de l'incidence, et s’inscrit dans une
temporalité culturelle, dépassant celle d’une vie humaine.
Sa socialisation se fait précisément lentement. L'objet ne
s’approprie qu’a travers ses pratiques. Le nouvel objet ap-
pelle, donc, a de nouvelles pratiques.

D’ou vient cette mutation des pratiques ?

Par les «défauts» et les insuffisances de I’édition pa-
pier, dit-on habituellement. En effet, on a souvent consi-
déreé 'édition sur papier entachée d’un ensemble de «de-
fauts» ou de déficiences, que I'avenement du document
électronique révele mais aussi corrige. En réalité, si nous
imaginons le futur livre avec toutes ces fonctionnalités
dont nous parlions tout a Iheure, c’est parce que nous
connaissons, déjd, ce qu’est le document électronique.
Nous le «pratiquons» déja, tant comme producteurs que
comme consommateurs ¢.-4-4. tant comme auteurs que
lecteurs de documents «zéro-papier». On sait aujour-
d’hui qu’on peut lire ailleurs et autrement que sur du pa-
pier.

Jai expliqué ailleurs [6] que de telles accusations
du livre traditionnel (et plus généralement du document)
sont plutdt précipitées et injustes. I’édition sur papier
supporte largement plusieurs formes de multimodalité
(au moins en ce qui concerne un ensemble d’éléments
de type visuel pouvant accompagner le texte) et elle ne
comporte pas de prescription qui astreint a une lecture
linéaire?. Inversement, ’édition sur papier peut encore

2. Lit-on un journal ou une revue ou une encyclopédie du dé-
but a la fin, de maniére linéaire ? Méme un roman de facture clas-
sique ne contient rien qui nous contraint a une lecture linéaire,
cette derniére n’étant qu'une modalité de lecture, certes usuelle
et stéréotypée, peut-étre aussi une hypothese légitime au moment
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attester d’un ensemble d’éléments esthétiques et ergono-
miques que la publication électronique ignore toujours et,
souvent, est loin de pouvoir realiser, éléments qui sont
également signifiants pour certaines formes de lecture.
De Tautre c6té, on ne peut pas faire de la quantité et
les performances associés a un tel critére (en occurrence
le nombre des pages et leur gestion) un trait essentiel
de la différence entre ancien et nouveau livre3. Ni des
fonctionnalités associées, au risque de voir d’autres objets
(comme par exemple le film cinématographique voire la
télévision) revendiquer leurs dividendes des actions in-
vesties dans la bourse du nouveau livre. Ce sont la des cri-
téres du moyen non pas de la notion.

A mon avis, le livre électronique sera un point d’ar-
rét au sein d’un ensemble de nouvelles législations sur
la matiere publiée, traversant les frontiéres linguistiques
et spécificités culturelles, une mutation méta-stable* des
habitudes commerciales et de consommation en la ma-
tiere, de la technique et de la technologie a coté des stan-
dards imposés et plus ou moins pérennes, bien siir. Il sera
sans doute un nouvel objet, effectif et manipulable, mais
qui, rétrospectivement, confirme et renforce, une nou-
velle pratique. Une nouvelle pratique de lecture.

On sous-estime souvent cet élément. Probablement
parce que le concept de pratique convoque un cadre
conceptuel difficilement formalisable dans les normes
d’une science «authentique» — Clest-a-dire, «dure».
C’est un concept vague, non quantifiable, qui ameéne vite
nombre de thémes liés a Pempirisme et a la vie, indivi-
duelle et socialisée, et se configure par des notions qui
tournent autour du sens et de la sémantique — terrains
exclus de la bonne science, et accessoirement de I'infor-
matique, rappelons-le. Certes, «pratique» désigne, entre
autres, I'application des principes et des regles d’une
science ou d’une technique, mais surtout, dans notre cas,
une forme de connaissance acquise a travers I'expérience,
induisant des habitudes, probablement devenant un «ha-
bitus cognitifs. Elle fait appel a une activité humaine,
doublement subjective et intersubjective, historiquement
et culturellement déterminée, qui donne et qui récupere
du sens. En effet, tout rapport a un objet, pour étre signi-

de I’écriture, mais résolument une parmi d’autres. D’ailleurs, il ne
faut pas le réle du feuilletage, qui préfigure la lecture, s’il ne la re-
P »quip )
présente pas carrément en une temporalité réduite, et qui a tout
sauf la linéarité. Méme sur le plan micro- et méso-typographique,
les études en psychologie cognitive mettent en évidence des stra-
tégies de perception visuelle qui n’ont rien a faire avec la linéa-
g P P q
rité, qui reste encore un mythe logique. Non seulement la mise en
page, mais aussi la syntaxe et méme la sémantique, et les formes
de pré-compréhension qu’elle nécessite, concourent a des parcours

p p q > p
de lecture largement non-linéaires.

3. La performance des ordinateurs n’a pas altéré la conception
de base, toujours stable, toujours de type «von Neumann», tout
comme la contenance d’un support musical n’a pas altéré notre fa-
¢on d’écouter la musique.

. \ Py .

4. ILe. revenant toujours a des formes de stabilité renouvelées.

fiant, doit s’attester a travers une pratique. Une pratique
qui décline des genres pour répondre a des exigences de
spécificité, faisant ainsi de 'objet «distant» un objet «in-
time», parce que participant a un vécu orienté par un ob-
jectif. Parce que connu et reconnu, appréhendable et uti-
lisable, faisant partie de notre univers et de nos formes de
vie — et donc, nos catégories de pensée. Tout objet reste
abstrait, seulement théorique et logique s’il ne participe
pas a un commerce sémiotique, qui détermine sa valeur
et les besoins qui 'appellent. En pratiquant un objet, nous
le chargeons de sens, nous lui donnons place a notre vie, et
droit a notre compréhension. Hors de la pratique, objet
est seulement formel.

Dans notre cas toujours, cette pratique est la lecture.
En réalité, le livre n’est la forme instrumentale d’un be-
soin de lecture. Cest ce besoin qui le définit, et, deve-
nant objet socialisé, implique a notre fagon de lire des
déterminations particuliéres lui étant propres. Car nous
lisons toujours dans des catégories communes, partagées,
qui déploient et exploitent perpétuellement, suivant les
supports, la méme activité générique, celle de 'usage de
la langue. Lire ce n’est une modalité de consommation de
la langue. Corrélativement, nous écrivons en convoquant
les mémes catégories.

Il est a constater, non sans un certain regret, que
peu d’études sont menées sur le rapport entre la typogra-
phie et le contenu de la lecture. Peut-étre, ne sont-elles
pas toujours décisives ou clairement convaincantes dans
la mesure ou le terrain de la sémiotique, terrain oblige
dans de telles études, reste instable sinon encore indécis
(1,2, 4]

Quoi qu’il en soit, nous sous-estimons parfois, dans
notre soif de nouveauté, et méme encore dans notre tra-
ditionalisme typographique, qu’un livre sert (et méme
est), avant tout, un contenu. Notre constat est trivial : il
n’y a pas de livre sans contenu, et 'on n’écrit jamais un
livre sans vouloir transmettre un contenu, sans ’hypothese
qu’il va étre lu. Instrument fondamental dans la transmis-
sion des connaissances et plus généralement de la culture,
un livre est fait (par quelqu’un) pour étre lu (par quel-
qu'un d’autre). Cest cet objectif que, normalement, le
livre, traditionnel ou nouveau, et la typographie qu’il ap-
pelle, doit servir. Au mieux. Si la typographie — typo-
graphie papier ou électronique — n’arrive pas a aider a
mieux comprendre le contenu qu’il véhicule a toutes les
dimensions de sa signifiance, au moins, peut-elle se don-
ner comme objectif modeste de ne pas nuire sa compré-
hension, en nuisant précisément sa lecture. En d’autres
termes, le livre, par le biais de la typographie, cherche
au niveau de la présentation du contenu dans un espace
de pratiques partagées, a rendre une lecture maximale-
ment opérationnelle.
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Dans le travail que je citais plus haut5, javais argu-
menté sur un seul point qui me semblait essentiel dans les
tentatives de différenciation entre la forme connue et la
forme imaginée du livre, a savoir 'accessibilité a la société
des textes dans laquelle revendique une place un texte
pour étre mieux compris lors de sa lecture. Je me permets
de synthétiser cette réflexion pour mieux asseoir mon ar-
gument sur ses implications typographiques dans la suite.

Tout d’abord, il faut clarifier le terme mais aussi le
theme de la lecture.

Du livre en tant gu’obyet de lecture On doit comprendre
la lecture comme un ensemble de processus cognitifs (de
perception et de structuration prioritairement) orientés
par un objectif de compréhension. Ces processus ont pour
fonction de reconstruire le lisible, en lui donnant forme
interprétable. En le situant, tout d’abord, puis en I'iden-
tifiant comme objet a comprendre. Leur fonction est es-
sentiellement structurante voire restructurante. Ils cir-
conscrivent, tout d’abord, I'espace du lisible en définis-
sant le signifiable et sa place dans un environnement sé-
miotique. Puis ils opérent sur des éléments signifiants
des évaluations, des sélections, des pondérations, des fil-
trages ou des unifications, induisent des réorganisations,
générent nombreuses mises en rapport, produisent des
suppléances ou des accroissements des données lisibles,
tirent les traits vers des thématisations, des virtualisations
ou forcent des inhibitions, ezc. En deux mots, ils operent
des ré-élaborations de la matiére lue en construisant, a
divers régimes (thématique, tactique, dialogique, dialec-
tiquef’, et d partir d’éléments au moyen desquels se pré-
sente (mais aussi se représente) le contenu du livre, des
unités signifiantes intégrées, i.e. des unités de niveau su-
périeur 8, 13]. Il s’agit d’un processus complexe, a la fois
bottom-up et top-dowon, qui mobilise des facultés cogni-
tives tant générales (comme la reconnaissance des formes,
Pattention ou la mémoire, par exemple) que spécifiques
(organisation des découpages, intégration des unités gra-
phiques élémentaires a des unités plus étendues, ezc.),
dont I'entrée est la matiére qui a fait 'objet de préoccupa-
tions typographiques en amont, et la sortie une «image»
de celle-ci, une ré-élaboration sémantique du livre sui-
vant la forme, la qualité et Iobjectif de la lecture [11,
passim].

Une fois qu’on a un peu réfléchi sur le concept et le
role de la lecture, on peut mettre en perspective relative
'avenir du livre. Précisément, le nouveau livre existera
lorsqu’on pourra attester une authentiquement nouvelle
forme de lecture. De quoi sera-elle faite ?

Je reprends dans la suite cette question en la proje-
tant sur 'écran futuriste du livre électronique, et discer-

5.[6, p. 102 s5¢.]
6. Cf. [9, premiere partie], mais aussi, sur un plan plus sémio-
tique [ 10] voire rythmique ezc.

ner, accessoirement, quelques traits de son possible hori-
zon typographique.

Un livre, plusieurs livres. La lecture impossible
d’un seul livre

Cette idée simple et évidente (que le livre existe pour
opérationaliser une lecture) se double d’une autre, aussi
simple, aussi évidente, mais étonnamment moins cons-
ciente et réfléchie que la précédente : gu’il est impos-
sible de lire un livre seul [ 3]. Formulée positivement, elle
stipule que chaque fois qu’on lit un livre, on lit aussi
d’autres livres. Réelles ou seulement résidant dans notre
meémoire, effectives ou simplement reconstruites, ces lec-
tures mettent en place ce qu’on pourrait appeler de ma-
niére quelque peu métaphorique, /e contexte social Lune
lecture. Le principe épistémologique est plutét classique :
il n’y a jamais un seul homme mais des hommes qui font
société (et méme sociétés); on ne rencontre jamais une
seule vie mais des vies, organisées suivant des rapports
fonctionnels et téléologiques; il n’y a pas une idée sans
Pexistence d’autres idées...Il n’y a pas une lecture mais
des lectures. Mieux, toute lecture spécifique n’est que le
passage d’un faisceau de lectures qui la soutiennent et la
rendent opératoire. Tout simplement parce qu’il n’y a ja-
mais de compréhension qui tienne toute seule.

Contrairement a ce qu’on dit souvent et qu’une 4oz
dominante laisse croire, Gutenberg n’a pas inventé com-
ment faire ## livre. Mais comment faire es livres. Pas
un livre en plusieurs exemplaires. Mais plusieurs livres
en plusieurs exemplaires, candidats a une lecture par une
collectivité de lecteurs. Au fond, ce qui s’est produit avec
le livre imprimé est une société de livres. Qui dresse le
paralléle d’une société humaine en la projetant sur l'acte
de lire. Et dont I'effet marquant est celui de la producti-
vité de la lecture, et méme Jes lectures. On ne doit pas
s’en douter : méme dans la typographie classique la pra-
tique de lalecture, nécessairement plurielle, a institué un
ensemble de moyens pour faire référence a la société a la-
quelle appartient le livre, et plus généralement le docu-
ment, qu’on est en train de lire. Sur les figs. 1—4 on en
voit certaines, de maniére schématique.

La typographie servant les indications, les réfé-
rences, les commentaires, ¢fc., et plus clairement encore,
par la mise en page de fragments textes issus d’ailleurs,
sont autant de moyens d’explicitation du contexte social
de la lecture. Et autant de moyens pour cadrer les par-
cours qu’elle est susceptible de déclencher et donc, I'in-
terprétation escomptée du texte.

Dans le cadre d’un document électronique, on re-
trouve également sans difficulté ses repéres : A-t-on vrai-
ment innové ?

Sur la forme, sans doute non. On pourrait méme
penser le contraire. Les structures logiques et physiques
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du document électronique qui font référence aux rap-
ports «intertextuels» peuvent se montrer pratiquement
équivalentes de point de vue de leur effet sur la lecture.
Cependant, le document électronique se distancie sur les
aspects dynamiques de leur réalisation. En effet, le passage
au support électronique réduit la distance entre le texte
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sous lecture et les textes qui I'environnent rendant pos-
sible cette relation de I’égard par rapport a d’autres pro-
ductions textuelles (ou multimédia, plus généralement)
au sein de la méme séquence de travail. Cette réduction
de la distance entre un fexte et les textes, qui font avec
lui société, cette remise en scéne en temps présent, a I'in-
térieur méme de la lecture, de son propre environnement
documentaire, n’est pas un effet incident ou mineur, dans
la mesure ou il offre la possibilité de rendre explicite ce
qui était jusqu’alors implicite, et tend a substituer la vi-
sion atomiste et unitextuelle de la lecture par une autre,
plus juste, plus pertinente, plus globale, enfin clairement
située. Une lecture ordinaire se donne ainsi les moyens
d’une lecture confirmée ou experte, en internalisant les
voies d’explication de son héritage documentaire, et de
ses conditions, régimes, normes et limites d’intelligibi-
lité. Certes, une lecture experte éduquée et entrainée a
Pintertextualité n’y trouve pas grand bénéfice, sauf, peut-
étre, une économie d’effort. Mais pour une lecture non
experte, il y a occasion de transformation de genre. En
d’autres termes, le concept de lien intertextuel, comme
apport du document électronique, ouvre la lecture novice
vers les modalités d’une lecture expérimentée, peut-étre
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méme savante, et ceci a moindre colt’.

Ce dernier n’est bien sir possible qu’a travers le
concept-support de réseau. La seule différence fonda-
mentale donc entre lecture classique et lecture sous sup-
port électronique serait que Pexplicitation des apports
d’interprétance, qui retracent les dettes et les filiations in-
tellectuelles du document sous lecture par rapport a un
ensemble de sources externes, devient désormais d’indi-
recte directe, de médiate immédiate, et de statique dy-
namique. Ce n’est pas une invention, mais simplement un
changement de statut opératoire, donc d’utilisation qui,
trés vraisemblablement, induit des déterminations d’une
nouvelle pratique en instrumentalisant différemment I'ac-
tivité de lecture.

Dans tous les cas, la mise en rapport de lectures
au moyen d’une société de textes, que cette société soit
imaginée, reconstituée, suggérée ou méme réelle, est le
sine qua non d’'une pratique de lecture du point de vue
sémantique. C’est seulement elle qui coordonne, affine
et corrobore le projet de compréhension que nous asso-
cions a notre lecture. Au fond, on le disait tout a ’heure,
c’est pour cette raison essentiellement qu’on lit. Pour
apprendre, pour connaitre, pour vérifier ou affiner un
théme, pour trouver une solution 4 une question qu’on
se pose, parfois simplement pour avoir du plaisir ou du
réconfort, pour s’échapper aussi, voire méme pour s’ins-
pirer. Mais toutes ces activités sont coordonnées par une
autre, générique, celle de la compréhension. Qui sup-
pose, a son tour, la faculté d’interprétation. Cette der-
niére est précisément le résultat d’une stratégie de lecture

7. Bien sir, avec les risques connus, afférents a 'utilisation par
un novice d’une technique experte!
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appliquée sur le document (le livre en particulier), mais
aussi, en parallele, et de fagon aussi signifiante, sur la so-
ciété des documents (textes) dans laquelle il acquiert un
statut de document signifiable. La compréhension n’est
en réalité que P'aboutissement cognitif d’un parcours de
lecture, nécessairement pluriel : a travers le document
(livre) cible et a travers les documents qui le situent.

Typographie et intertextualité

Ces idées, qu’on pourrait sans honte qualifier «d’inspira-
tion interprétative», visent a remettre en place acteur
qu’on a précipité cependant dans la trappe dans le spec-
tacle typographique : le lecteur. Une «typographie in-
terprétative» serait alors plus qu'une tendance, un enga-
gement en faveur d’une reconsidération de 'objet typo-
graphique dans une perspective inversée, ou il n’est pas
pensé comme autonome, dissocié du sujet. Un recentrage
de I'argument typographique non pas sur une lecture tout
court, mais sur une lecture inscrite dans un projet d’in-
terprétation (et plus avant, de compréhension). Elle me
semble essentielle pour penser la typographie d’aujour-
d’hui, tiraillée entre le nomadisme pluri-culturel et les
pressions de la globalisation. Pour réfléchir aussi, plus
avant, sur le cours mais aussi sur P'orientation d’un mo-
dele pour le document électronique. En particulier, pour
le livre électronique.

La forme traditionnelle de la typographie, peut-
étre parce que fondamentalement liée au support qu’elle
utilise, s’approprie fatalement de maniére statique ce
rapport a une société des livres. De lautre coté, elle
est fonciérement une typographie «mono-document». Sa
conception fondatrice réside sur Phypothése d’un docu-
ment (un livre en particulier), un style typographique,
et un lecteur®. Elle est, en quelque sorte, «objectivante»
(au sens qu’elle définit ses objets indépendamment des su-
jets, et souvent loin des pratiques réelles), en un sens, il
s'agit d’'une typographie «monothéiste et abstraite». La
place du lecteur en tant qu’agent interprétatif opérant sur
de la matiere typographique est plutot sous-évaluée, le
plus souvent ramenée a des catégories générales, toutes
abstraites. Parfois méme, est-elle carrément supprimée.
L’hypothese récurrente est que le lecteur est en posses-
sion de pratiques conformes a une lecture standard (que
la typographie sert a travers les modeles qu’elle adopte).
Or, avec 'avéenement du document électronique et la gé-
néralisation des pratiques d’écriture et de lecture, désor-
mais a la possession de chacun, les normes d’écriture ont
basculé. De lecture aussi. De compréhension, par consé-
quent, dans la mesure ou les parcours sur lesquels la lec-
ture se fonde pour ériger une interprétation ne sont plus
les mémes.

8. Peut-étre pourrait-on aussi rajouter «une lecture».
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Sous I'idée qu’un document (un livre) subsume une
société de documents (livres), d’ot il hérite cohérence in-
terprétative et intelligibilité, il convient de s’interroger
sur les conséquences de sa version électronique. Car —
il n’est pas inutile de le répéter — cette «sociabilité do-
cumentaire» préfigure, précisément, un virage significatif
dans la conception du document puisqu’elle redéfinit ses
usages, suivant des pratiques de lecture modifiées. Et, fi-
nalement, les formes et les modes de son appropriation
sémantique, point convergent de toutes les préoccupa-
tions qui commencent par la conception du contenu jus-
qu’a la distribution du livre.

Le document (le livre en particulier) n’est plus le
méme. Non pas parce qu’il a changé en soi. Non pas
parce qu’il différe sur un ensemble d’aspects physiques
ou logiques. Mais parce que certaines de ses nouvelles
fonctionnalités appellent a une rupture par rapport aux
pratiques associées précédemment. Elles modifient, par
conséquent, son rapport au sujet qui l'utilise. Donc, sa na-
ture semiotique. Un document (livre) qu’on commencera
a lire différemment n’est plus le méme document (livre).
Car, lire différemment c’est conduire un autre projet
d’interprétation. Donc, comprendre difféeremment. Et les
choses (les documents et les livres en particulier) sont ce
quon comprend d’eux (et sur eux).

Aux antipodes d’une vision logiciste du document
(et du livre), qui font de lui un agrégat de traits structu-
rés extraits d’un langage de description formelle, le do-
cument (le livre) est ce qui reste invariant a travers un en-
semble de transformations d’usage?. Cet usage, du point
de vue de son utilisateur ultime et en quelque sorte son
«consommateur», est prioritairement fondé sur la lecture
que ce dernier peut réaliser. Le document (le livre) qui
ne reste pas invariant sous différentes lectures, i.e. sous
différentes formes d’appropriation sémantique, n’est pas
le méme document. En d’autres termes, le livre est ce qui
résulte d’un régime de lecture qui lui est adressé. A dif
férentes lectures, correspondent, par conséquent, diffé-
rentes conceptions du livre. La vraie, donc, et peut-étre
la seule question du document électronique est celle de
la modification des pratiques de lecture. Une conclusion
presque directe d’une conception «interprétative» de la
notion de document (et de livre), mais qui a 'avantage
de ne pas dissocier 'objet document (livre) de son rap-
port a 'homme et les pratiques qui lui sont réservées —
pratiques socialement stabilisées.

Précisément, l'incorporation des rapports intertex-
tuels suivant une telle conception semble une authentique
voie dans la mutation du concept de document. Et par-
tant, du livre.

9. Je reprends, relativisée, I'idée suivant laquelle un objet n’est
pas une construction logique, mais 'invariant d’un ensemble de
transformations : (15, 16, 17, 18].

Intertexte et typographie : ['dme méme du futur
livre

Discutons quelque peu, dans 'objectif de Taffiner, cette
notion d’intertextualité, du point de vue de ses effets sé-
mantiques. Autrement dit, du point de vue de ses apports
sur le plan de linterprétation. Et subséquemment, de la
production de sens. En s’¢loignant d’une aperception lo-
gique, qui consisterait tout simplement a envisager, a la
place d’un document ou d’un livre, une classe de docu-
ments ou des livres, ainsi qu’en discutant de ses raisons
et de ses incidences sur le plan des facultés du lecteur de
faire du sens, nous pourrons mieux comprendre la ten-
sion que cette notion décidément «extra-typographique»
exerce sur 'avenir du livre.

La notion de texte, matiére empiriquement pre-
miere de toute préoccupation typographique, semble ge-
néralement évidente. Il s’agit d’une sériation d’éléments
linguistiques issus de divers niveaux d’analyse morpho-
syntaxique, agrémentée par ailleurs d’un ensemble d’élé-
ments de type structural. Dit plus naivement, c’est des
lettres et des mots, a la rigueur des phrases, tous mis
cote a cOte, suivant un certain ordre. Cette fagon de voir,
qui admet sans doute des précisions et des affinements a
volonté, reste cependant compositionnelle, et définitive-
ment logique. Elle n’est assurément pas fausse. Mais elle
ne recouvre pas toute la vérité du texte, parce que li-
mitée a son extériorité. Aux antipodes, une vision #p-
dozwn, consisterait a voir le texte comme une sorte de sé-
dimentation typographique d’une attitude interprétative
globale. Cette vision, dont Ihistoire est a rechercher aux
techniques herméneutiques, rehausse cette autre nature
du texte, faite d’éléments signifiants. Pour une telle vi-
sion, le texte n’est pas fait d’éléments de rang linguistique
et formel inférieur, mais, précisément, de textes [8, 14].
Pour adhérer a une telle vision du texte, il est nécessaire
d’avoir signé sous au moins deux principes, tous deux fon-
damentaux [7, 12]:

1. Le premier vise a exprimer une opposition au mo-
deéle de la communication hérité de la théorie du si-
gnal. Volontairement quantitatif, ce modeéle suppose
T'unicité de sens et la possibilité d’une communica-
tion entre 'auteur et le lecteur qui se ferait par la
reconstruction du sens de l'auteur par le lecteur, au
travers de ses lectures, a I'identique. Une fois de-
vant le texte, I'acteur fondamental dans la génération
du sens est le lecteur, et dont le réle dans la facture
sémantique n’est plus passif. Ce principe cherche a
remettre en scéne le lecteur et a restaurer son role
et son importance dans la chaine de production du
sens. Il dévoile, par ailleurs, la raison du caractere
sémantiquement ouvert de tout texte.

2. Le deuxiéme prone linversion du rapport habituel,
entre constituant et constitué, en reprenant a son
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compte le théme herméneutique de la détermina-
tion du local par le global : le sens est toujours
contraint par une donnée sémantiquement globale.
Ce dernier concerne tous les niveaux de composi-
tion du texte'°.

Llintertexte est ce nécessaire premier et global,
voulu et créé par un lecteur en besogne sémantique lors
de sa lecture d’un texte, pour y induire précisément
un sens possible, peut-étre aussi, plausible (son propre
sens). Il s’agit d’une forme textuelle d’une fraction du
contexte'’ ou, mieux, une rationalisation sous forme tex-
tuelle de quelques aspects contextuels, somme toute ré-
glés par un dessein interprétatif. Ce n’est pas une encyclo-
pédie ni un thésaurus, méme si localement il peut présen-
ter des affinités opératoires. Il ne s’identifie pas non plus
completement a la notion de corpus, dont il reprend une
quotité pour supporter un faisceau de parcours de lec-
ture.

L’intertexte est, au fond, #ne gualité. Construire un
intertexte C’est, en réalité, (se) donner e matrice de com-
petence interprétative. Ainsi que le cadre de la validité
de son interprétation (donc, de sa compréhension). Clest
a lintertexte que I'on a recours pour légitimer le rap-
port entre sa compétence et sa performance interpréta-
tives. C’est, en quelque sorte, une tentative pour poser
les reperes et les conditions de fonctionnement d’un pro-
gramme d’interprétation. L’intertexte réalise et acheve
le texte tout comme le groupe compléte le contenu de
lindividu. Il montre que texte ne peut étre clos en lui-
méme, et que ce qui est autour de lui formant sa société,
est autant signifiant que ce qui est a Uintérieur de lui.
Seul, le texte, est en réalité sémantiquement indécidable.
Drautre part, le rapport entre texte et intertexte devient
aussi explicatif. En effet, en plongeant un texte dans son
intertexte, on lui intégre les principes de sa propre ex-
plication. I’intertexte devient, au fond, le support d’une
présomption sur auteur construite par le lecteur : en es-
sayant d’interpréter un texte au sein d’un intertexte que
nous construisons, nous sous-entendons que son auteur
évolue dans I'espace des idées que nous pensons retrou-
ver dans cet intertexte.

Rendre opératoire, donc, l'intertexte comme une
forme tangible de I'authentique nature du texte, i.e. du
texte du point de vue sémantique, c’est parler, déja,
d’un autre livre. Clest, aussi, opter déja pour d’autres
formes typographiques, puisqu’on passe d’une représen-
tation mono- a une représentation multi-livres. Clest

10. Il constitue, en un sens, la reprise interprétative d’un prin-
cipe cognitif général, suivant lequel il n’y a pas de détermination
et d’identification sans un acte préalable de localisation, de mise
en contexte, en quelque sorte.

11. Bien entendu, le contexte, généralement, ne se réduit pas
a la seule donnée d’un intertexte, qui ne fait qu'en énoncer une
part textuellement opératoire.

vraisemblablement ce dernier qui complétera le progres
de la page : non pas la sériation des pages, mais la consti-
tution d’un réseau de pages appartenant a des textes dif-
férents.

En deux mots, le livre a venir ne sera pas, a mon
sens, un amas de pages ou quelque chose qui matérialise
un écran a dérouler. Ce sera le correspondant d’un réseau,
de facture somme toute intertextuelle. La typographie
qui Paccompagnera le suivra aussi. Elle complétera ses ca-
tégories classiques avec des catégories proprement inter-
prétatives : intra-typographiques (explicitant les rapports
des parties du texte entre elles) et inter-typographiques
(faisant référence aux rapports entre les parties du texte
avec (des parties) d’autres textes).

Il n’y aura pas seulement dématérialisation du sup-
port et représentation dynamique de la page, mais aussi
de l'objet livre. Une dématérialisation qui s’annonce déja
par I'introduction de la valeur intertextuelle dans les liens
des documents électroniques. Non pas seulement un dé-
tachement du support papier, mais aussi de la vision
mono-documentaire et objectale, voici 'horizon d’un
livre au service de linterprétation. D’un livre enfin centré
au lecteur et ses besoins de lecture.

C’est, 4 mon sens, le schéma du livre qui frappe a la
porte des NTIC. Quelqu’un ira-t-il ouvrir ?

Petit épilogue

La représentation d’une nouveauté se fait généralement
avec la donation d’un nouvel objet, du mode de sa corres-
pondance avec I'ancien, souvent 'original, mais aussi de
la valorisation de sa lecture. Lorsque le nouvel objet est
seulement imaginé, les conditions de 'imagination 'em-
portent sur le mode la correspondance et de la lecture.
Aujourd’hui, ces conditions, parce que peut-étre plus li-
sibles, sont majoritairement portées par les aspects tech-
nologiques. Ainsi, le livre de demain continue a étre ma-
térialise de la méme maniére. La conception de sa typo-
graphie le suit avec des changements timides.

Si les logiciels nobles (dont le grand-pere TEX) am-
bitionnent de réhabiliter le sens de la typographie a une
époque ou la vulgarisation apparait comme la fille unique
de la mondialisation, si ces aristocrates d’antan et d’au-
jourd’hui souhaitent ne pas perdre le train du livre élec-
tronique, ils doivent sans doute aligner leurs prétentions
et leurs fantasmes. En admettant qu’ils le doivent, on
peut se demander §’ils le peuvent. Mon opinion person-
nelle est que la bataille finale devient d’un jour a l'autre
inégale. Pour des raisons de fondation et d’objectif, es-
sentiellement. La confrontation entre une vision mono-
livre et une vision multi-livres n’est pas une confron-
tation uniquement technique ou seulement quantitative.
Elle pointe vers une difféerence de nature. Mon opi-
nion personnelle est, donc, qu'a I'ére du livre électro-
nique, ces logiciels reculeront. Au moins fonctionnelle-
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ment. Sans doute, feront-ils toujours autorité sur un en-
semble de principes salubres concernant le traitement du
texte électroniquement, respectueux des traditions typo-
graphiques — principes qu’il ne faut pas délaisser. Mais
ils ne pourront, tels quels, répondre a 'exigence interpré-
tative, qui viendra se superposer sur eux.

Quel candidat pour leur suite, donc ? Peut-étre une
idée comme celle des vario-documents [ 5], concept en-
core embryonnaire mais intéressant, 4 mi-chemin entre
Pexigence du respect typographique et I'adaptation au
profil de Putilisateur. En supposant (en espérant plutét)
qu'ils arrivent a penser le livre comme intertexte et les
modes de réhabilitation non seulement typographique
mais aussi sémantique des préférences du lecteur. Ou,
peut-étre encore, une synthese de quelques méthodes ty-
pographiques standards dans un environnement de tra-
vail collaboratif. Car — je me permets de le répéter pour
conclure — la mutation des pratiques de lecture ne sera
pas seulement au niveau du symbolique et du typogra-
phique. Elle sera essentiellement située, toujours 4 mon
humble avis, sur le registre de la confection sémantique.
Méme avec un livre électronique a la main, on lira tou-
jours pour comprendre.
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Abstract

This paper examines the link between knowledge representation and new technologies, and the
integration of new signs into typography. Knowledge representation evolves with the evolution
of technology. Text manipulation strategies, multimedia, mobile telephones and SMS are not just
witnesses to this evolution; they also show the large number of users and the needs that they gen-
erate. With respect to typography, we cannot ignore the “new signs” that appear in our daily lives.
Each technological revolution provokes new behaviors. Just as printing influenced typographical
signs and reading, the new technologies provoke changes in the same field. These innovations have
given birth to new methods of knowledge representation. Moving from print to the cathode ray
tube (from paper to screen), from reading on paper to reading on screen — these have instilled a
need to create new signs or adapt existing ones.

Résumé

Dans la présente communication, je m’interroge sur la représentation des connaissances liée a I'ino-
vation et les nouvelles technologies et sur I'intégration dans le systéme typographique de nouveaux
signes. Concernant la typographie, nous ne pouvons pas ignorer ces «signes nouveaux» qui tendent
a ¢'inscrire dans un contexte quotidien. Chaque révolution technologique engendre de la sorte de
nouveaux comportements. Telle 'imprimerie et ses influences notamment sur les signes typogra-
phiques et la lecture, les nouvelles technologies entrainent, bien siir, des changements sur ces mémes
terrains. La description des signes dans cette perspective concerne 'index pointé et certains signes

de navigation hypetextuelle.

A tout probleme que pose la transcription de la
pensée, la typographie se doit dapporter au moins
une solution ; elle en offre plusieurs des gu’on la
sollicite de faire valoir des nuances ou des subtilités.
(Ch. Gourlov)

La main «pointant 'index» est utilisée métaphorique-
ment comme dans ce tableau' de Rapha&l (Platon et Aris-
tote).

Alors que Platon, qui a les traits de Léonard de
Vinci, tient son index pointé vers le ciel, son éléve, Aris-
tote, a la paume de la main tournée vers le sol. Cest ainsi
que Raphaél oppose les préoccupations métaphysiques de
Platon a la méthode scientifique pronée par Aristote.

Introduction

La représentation des connaissances est en évolution par
rapport a 'évolution technologique. Les techniques de
manipulation de textes, le multimédia, le téléphone por-
table et les SMS (Short Message Service), témoignent non

1. http://wuw.unesco.org/phiweb/fr/raphael/

seulement de ces évolutions mais également de l'utilisa-
tion d’un tres grand nombre d’utilisateurs et du besoin qui
peut étre provoqué chez eux.

Ces innovations ont donné naissance a de nouveaux
moyens de représentation des connaissances. Le passage
de P'imprimé au cathodique, du codex au volumen, de
la lecture sur papier a la lecture sur écran, etc. ont donc
entralné, notamment, le besoin de créer et d’adapter de
nouveaux signes.

En effet, C’est le cas des signes typographiques «vir-
tuels» qui sont pour certains une adaptation de signes ty-
pographiques déja existants. Exemples, 'usage massif de
signes de ponctuation dans 'écriture des e-mails exprime
des sentiments; 'index pointé qui, apres diverses évo-
lutions sur lesquelles nous allons revenir, signifie souvent
dans les imprimés modernes «tourner la page» a pris la
signification de «cliquer» ; le soulignement bleu et vio-
let constituent désormais des signes typographiques a part
entiere.

Parce que nous sommes dans le contexte des textes
électroniques, je voudrai illustrer les transformations
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Fic. 1

: Image de Platon et Aristote.

liées a la typographie. Evidemment, cette illustration
concerne seulement lindex pointé et les soulignements
graphiques de liens hypertexte, mais il existe beaucoup
d’autres questions liées aux représentations des connais-
sances et a leur traitement, tant du point de vue de la lec-
ture que de I'écriture.

Nous insistons sur le fait que ces signes relevent du
champ sémantico-énonciatif qu’il faut prendre en compte
lors de écriture et de la lecture. Ils définissent des re-
lations discursives de hiérarchisations et de structuration
du discours. Ces signes ouvrent une nouvelle réflexion sur
la description de la langue et de sa représentation, voire
de sa compréhension.

L’index pointé

Historigue Llindex pointé est un signe graphique, qui se-
lon Drillon aurait été utilisé par Dolet au xvi® siecle
(1540) pour désigner la partie d’un document. Cepen-
dant, dans son ouvrage «La signature entre la lettre et
'image», Fraenkel signale un usage plus ancien de ce signe
qui aurait été utilisé par des scribes pour corriger les
brouillons préparatoires de textes juridiques comme en
témoigne la figure 2 (empruntée a [§, p. 151]).

En effet, nous pouvons affirmer avec Fraenkel que ce
signe était déja employé comme un signe technique. Sa
présence dans un manuscrit servait a indiquer 'endroit
d’une erreur et la nécessité de la corriger. C’est donc un
signe qui fait référence. Dés cette époque il avait un ca-
ractére «conventionnel», car seule la communauté «scri-
bale» en connaissait la valeur. Ce signe pouvait également

“ T&‘t&»ﬁ %(i}‘ﬁpm .:rl ,_1,-{ e lysalver
7 & T f i eplSel | I,:im.. B 2 Aok onju.ﬁ,.
"f ’flt-l-l-pv-r *m[‘.[.,‘i‘;:- : eaﬁnn&......(;
PA&M 'ﬂtn %nwrmw.a-—-ﬂ-m': :
{1::* 11!4 -Tdk ds»-{:'tclﬁ.nf ‘Q\:f!‘-_w'.[

L -tt'l"'-'__

hpGhateo o Correction PrENes Sur w maniiseis farlelion

Fic. 2 : Annotation sur un manuscrit juridique.

étre «employé comme seing» et «est donc une sorte de
clin d’ceil a la caste des scribes».

Ainsi, nous pouvons nous demander si cette indica-
tion du doigt n’était pas finalement une forme de mise en
page utilisée pour montrer le paragraphe dans lequel le
scribe est intervenu !

Par ailleurs, ce méme signe aurait été utilisé dés le
x111° siécle par les notaires en tant qu’indicateur. Il faisait
référence selon Fraenkel a «celui qui I'a trace [...] Utilise
comme signature, il exprime lautorité de celui qui sait,
ou encore traduit la volonté de celui qui ordonne» [5].

Cependant nous pouvons avancer une autre inter-
prétation qui consisterait a dire que ce signe servait a de-
signer I'endroit ou I'on devait apposer sa signature. Quoi
qu’il en soit, 'index pointé a une «fonction monstrative».
La fig. 3 presente quelques exemples de signatures (em-

prunti a [5, p. 150]).

—

VAR

A, Fedreg e S Hsguios viy T (1250 #7. Srdrg of

D&
=

L ] ¥ .'.l"—.f e darthodormear (580 2
F1c. 3 : Différentes formes de signatures.

Ce signe du fait de sa fonction gestuelle® est devenu
le symbole indicateur par excellence. Il permet notam-
ment d’éveiller 'intérét. Ainsi, il sert a indiquer une di-
rection («par la»), il a le sens d’un impératif (comme dans

2. Dans certaines cultures on désigne sa propre personne en
pointant I'index sur le nez (Japon), dans d’autres sur le ceeur. En
langue des signes au Liban, 'index pointé sur la tempe, symbolise
la liberté (pour dire «je suis libre»).
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certaines cultures ou 'on «parle avec les mains»). Il ex-
prime une mise en garde, une menace ( «attention !»).
Dans ces cas c’est un signe gestuel qui peut accompagner
la parole.

Lindex pointé actuellement Actuellement, dans certains
types d’ouvrages imprimés on a recours a l'index pointé
(fig. 4) pour renvoyer par exemple a la page suivante, a
une autre page, a un paragraphe. Quelques fois ce signe
est accompagné de «fleche», «voir ici», «aller a», etc.
Cet index pointé est également utilisé dans les documents
électroniques ; il a les mémes significations que dans les
documents imprimés, il en a aussi la méme représenta-
tion. En effet, c’est une image fixe de I'index qui existe
sur I’écran et sur la page. Il peut étre accompagné d’un
hyperlien pour renvoyer a une autre page.

Fi1c. 4 : Index pointé 1.

L’index pointé de la fig. 4 a les mémes fonctions que le
premier. Mais a la différence de celui-ci, son image n’est
pas fixe, et il ne fait pas partie du corps de la page, ni de
son contenu. Ce n’est que 'image virtuelle de I'index3.

Fic. 5 : Image virtuelle.

Lindex pointé virtuel L'index pointé virtuel représente
'image de la main posée sur la souris. Il indique qu’on
doit cliquer, en nous montrant le geste.

Cet index pointé permet de faire le lien entre deux
messages linguistiques et est lui-méme un message lin-
guistique : «aller la», «tourner la page», «voir la bas»,
«cliquer ici», etc.

Ce signe est universel, c’est-a-dire que tout le monde
est capable de le comprendre sans connaitre la langue du
texte. Il est vrai que lorsque 'on effectue des recherches
sur I'Internet, il peut arriver que la langue des pages char-
gées soit inconnue. Le seul signe reconnaissable, identi-
fiable (s'il est présent) est alors 'index pointé sur lequel
on clique directement : en d’autres termes c’est un signe
de monstration.

3. Il existe plusieurs formes d’index pointés, mais nous nous in-
téressons seulement a celui de la fig. 4.

Cet index joue un role majeur pour la lecture hyper-
textuelle. C’est un marqueur de connexion entre les uni-
tés d’information, il unit sémantiquement deux segments
qui sont physiquement séparés.

Lindex pointé est un Signe L'index pointé est un signe
iconique, il possede toutes les caractéristiques du signe
chez Pierce. C’est un symbole : d’une maniere conven-
tionnelle, il symbolise 'acces au lieu et vers I'objet sur le-
quel il pointe (objet virtuel, mais qui existe réellement
en tant que code physique). Il peut étre vu comme une
icone : dans le sens ou il représente 'action CLIQUER;
et comme l'indice d’un changement d’une situation a une
autre. Le fait de cliquer va changer la représentation de
Iespace et du temps.

D’autres signes typographiques liés a I'bypertexte

Le blew Nous définissons dans cette catégorie le bleu et
le violet que nous considérons comme des signes typogra-
phiques liés aux nouvelles technologies.

Les marquages typographiques ou la mise en relief
de certains segments textuels mettent en évidence les ex-
pressions que l'on veut différencier des autres segments.
Un segment textuel souligné graphiquement en bleu est
un lien actif qui désigne que derriere cette couleur il y a
une autre information. Ce signe représente des marques
d’énonciation, autrement dit, un discours sur le discours.
Cest le signe par excellence de ’hypertextualité. Ainsi, la
couleur ne désigne plus la couleur en tant que telle, mais
un lien hypertexte. Aussi, Uobjet auquel il référe existe
réellement : c’est un code informatique.

C’est un signe selon la définition de signe de Pierce.
Ainsi comme nous le savons, le sens se définit par une rela-
tion triadique entre le signe, son objet et son interprétant.
Le bleu est un indice qui a une relation avec son objet :
qui est mis en relief (le segment bleu) : c’est un signe lin-
guistique ; il est lié a P'objet auquel il réfere ; c’est un signe
symbole.

Le violet Le violet est aussi un signe de lien hypertex-
tuel qui indique que le lien a déja été active. Lorsque le
pointeur (en général une fleche)* de la souris passe sur un
hyperlien (bleu), la fleche devient soudainement un in-
dex pointé (c’est-a-dire que l'adresse de la page est dis-
ponible); il suffit de mimer la forme de I'index pour que
Padresse soit activée et que la couleur du lien soit chan-
gée en violet. Le violet sert donc a indiquer que la page
a laquelle il se réfere a déja eté «visitéen.

4. Nous considérons aussi que la fleche «baladeuse» est un signe
de «ponctuation virtuel» qui a le role de pointeur et qui indique
la phase préparatoire de I’action «cliquer».
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Conclusion

Nous avons voulu montrer briévement que 'émergence
des nouvelles technologies a changé notre fagon de tra-
vailler et de nous exprimer. Elles ont donc une influence
sur notre fagon de représenter les connaissances et de les
traiter, notamment par le biais des nouveaux signes que
sont 'index pointé, le soulignement, le bleu et le violet.
Nous signalons que la plupart de ces signes ne sont pas
nouveaux mais sont plutdt une adaptation aux nouvelles
technologies. Par exemple, si les guillemets désignent la
présence d’un texte dans un autre texte, nous pouvons ac-
tuellement le présenter grace a un lien. Cette présenta-
tion nécessite de nouveaux signes comme ceux cités plus
haut. Ces signes doivent obéir, plus ou moins, pour leurs
manipulations, a des régles connues par tous. Le lecteur
peut voir un exemple sur la fig. 6.

Cest un lien hypetexte, achf

Curseur bal adeur

Iy

Curseur actif

Lien hypetexte deja active

Fic. 6 : Signes de navigation.

Ces regles sont parfois des processus comme le pro-
cessus de changement lié au langage iconique, dont la
compréhension nous conduit & prendre en compte la
représentation sensorielle, notamment visuelle (bleu —
fleche — index pointé — violet). Ce phénomene est en-
gendré par ces icones et entraine la production d’une ac-
tion. Ces signes représentent le champ sémantique lié aux
concepts «remarquer», «montrer», «indiquer et «déce-
ler».

Enfin nous insistons sur le fait que ce sont des signes
qui relevent du champ sémantico-énonciatif qu’il faut
prendre en compte lors de Pécriture. Ils définissent des
relations discursives de hiérarchisation et de structu-

ration du discours. Ces signes ouvrent une nouvelle ré-
flexion sur la ponctuation et sur la typographie ainsi que
sur la description de la langue et de sa représentation
voire de sa compréhension.

Ces formes ne sont pas rigides, mais elles constituent
une sorte de «norme» et sont actuellement utilisées par
défaut.
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Abstract

We are presenting the XEMTEX project which is funded by the French government under the
RNTL program (National Network on Software Technologies). The purpose of the project is to
provide a high-quality, user-friendly, free integrated typesetting platform to typeset scientific or

technical documents.

Résumé

Nous présentons ici le projet XEMTEX qui a été retenu pour étre financé par le gouvernement fran-
¢ais dans le cadre du Réseau National des Technologies Logicielles. Ce projet a pour objectif de
fournir une plateforme typographique intégrée, libre, facile d’acces et de haute qualité pour la mise

en page de documents scientifiques et techniques.

Why XEMTEX?
TEX has been available and used by many people for 2§

years by now, so it must have some strength and it must
outperform its competitors. But there are not so many
TEX vendors. It is not mainstream among desktop pub-
lishing software or text processing software for several
reasons:

e TEX is a programming language, which makes the
learning curve much steeper,

o 'TEX is useful for complex typesetting jobs, with lots
of mathematics, or complex typography, but many
people have jobs that do not require the complexity
of TEX,

e TEX source code is free since it has been given to the
community by its author, D.E. Knuth. There are
not so many commercial, supported versions of TEX;
it is essentially used in the academic community, in
its free form.

TEX distributions have been floating around for free
for a very long time. They used to be difficult to install
and to maintain. Much progress has been made in the
recent years.

One of the very first complete and well-designed
distributions of TEX was named em TEX (from its author,
Eberhard Mattes) and targeted MS-DOS. This distribu-
tion of TEX had the advantage of fitting on only a few

floppy disks. It was solid, well integrated with the envi-
ronment, and had a lot of success.

Then teTEX brought Unix users a complete and
sound set of programs and style files, much more exten-
sive than the set provided with emTEX. Since 1994,
Thomas Esser has done a great job in smoothing over the
installation of TEX, especially if we consider that in the
tradition of Unix programs, you get the sources and it is
up to you to compile and install everything." Thomas
Esser’s distribution is based on the Web2C sources of
TEX maintained by Karl Berry and now by Olaf Weber,
and it is completed by several scripts and programs help-
ing a lot with use, configuration and maintenance of TEX.

Windows users have different requirements than
Unix users. The level of technical knowledge is not gen-
erally the same. For example, Windows users do not
expect to interact with the computer through the com-
mand line — don’t even think of making them compile
their programs! Windows and MacOS advertise their
graphical user interface. Unlike MacOS (up to version g),
Windows has a builtin command interpreter, even quite
a fancy one under the N'T/2K/XP flavours of Windows,
but although it exists, only a few users know how to use
it. 'TEX being a compiler which is invoked through the

command line, Windows and MacOS users expect it to

1. Things have changed only recently with the advent of
Linux distributions and the availability of precompiled packages.
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be wrapped up in a GUI application. Dedicated text edi-
tors have been devised to this effect, other ones have been
adapted to it.

MiKTgX and fpIEX are the main free versions of
TEX for Windows. MiKTgX is an entirely new port of
TEX to Windows, whereas fpIEX is based on the very
same sources as te TEX and Web2C. These distributions
are now much larger than emtex: they do not fit on flop-
ples, but on CD-ROMs! In the meantime, the TEX com-
munity has developed lots of new tools and macro pack-
ages, which explains the inflation.

During all these years, another project was born to
deliver a full, ready-to-run version of TEX on CD-ROM:
the TEX Live project. This project aimed at being the
most complete set of TEX programs, macro packages and
style files, or related tools. But the novelty was that you
could run the tools from the CD-ROM without installing
anything. Moreover, almost all frequently used architec-
tures were available: several Unixes, Windows, MS-DOS
and Amiga up to some point, Mac OS X nowadays.

But all these distributions target only the TEX pro-
grams and related tools. They do not target the full en-
vironment needed to actually typeset documents. To
our knowledge, only the 4AII'TEX project had this am-
bition in the past. The 4AII'TEX CD-ROMs brought you
a complete environment under Windows to type in, com-
pile and print your documents. Everything was included,
from the editor to the printer drivers, and including tools
to handle images or to draw graphs, a spell checker, etc.
The wonderful idea was to write a set of wizards that
assisted you in your most common tasks. Everything was
configurable, so that you could choose your text editor or
your TEX engine and so on. The result was a nice envi-
ronment, really easy to work with. Unfortunately, this
project stopped circa 1999.

Having worked on the TEX Live project for many
years, trying to bring Windows users with a comprehen-
sive, up-to-date and sound TEX distribution, we won-
dered how to turn this distribution into something closer
to a Windows application than has been the case till now.
Windows users like Microsoft Word (or any other DTP
program) because when it is installed, there is only one
icon on the desktop to click, and all functionality is avail-
able from there. The application is compact and the in-
teraction is clear. Obviously, TEX being much older and
free software, it cannot compete with such a facility of
use. However, it seemed that it should be possible to re-
duce the gap between both kinds of programs.

There are free text editors that are both well inte-
grated with their environment and with cross-platform
availability. The most well-known freely available text
editor is probably GNU Emacs. But we would not qual-
ify it as well integrated with its environment. Using
GNU Emacs under Windows may seem a bit strange to

Windows users, mostly because it does not take advan-
tage of native controls (native toolbars or other common
controls). On the other hand, there is extensive support
for TEX documents inside Emacs. Fortunately, there is
an alternative to GNUEmacs: XEmacs is a forked project
from GNU Emacs 18 series. It started as Lucid Emacs,
and then became XEmacs. The difference between the
emacsen is mostly in the internals and the external as-
pects, but they share many features and a lot of the “feel”
part of the look-and-feel. The look part is much more in
keeping with the environment under XEmacs, especially
if we consider the Windows native version and the GTK
version.

So the big idea came that XEmacs could act as an
integrated environment for writing, compiling and print-
ing TEX documents. Well, this is not so big an idea for
experienced computer users, but the fundamental con-
cept is that this environment could be distributed to less
experienced computer users. Let’s reserve some of the
details for the moment. The main point is that the user
could access his typesetting environment just by clicking
on an icon on the desktop, as is the case for most DTP
programs, and that’s a big selling point in our opinion.
TEX and all the machinery would remain hidden behind

the scene.

Free software and funding
Not everyone is interested in TEX, and TEX is not the

right answer for everyone. However, for certain types
of jobs or types of documents, TEX has no competitors.
Education is a target for TEX, for several reasons:

e obviously for mathematics and science teachers, be-
cause of the high quality result in typesetting maths,

e stability and long lasting documents: TEX has been
available for 25 years and the input language does
not change with each version like most commercial
products,

e it is free and available on all platforms.

For a few years, there has been a growing de-
mand from teachers — especially from high-schools —
towards GUTenberg for hints on how to start with TEX.
Part of this demand is due to the growing popularity
of free operating systems like Linux. GUTenberg had
a project to build a dedicated CD-ROM and distribute
it through the national education system in every high-
school in France. However, this was a free project, and
like many free projects, it was to be developed in the free
time of people who were already busy, so it came to noth-
ing.

As we wanted to ground this project a bit more
than the average free software project, the question arose
about the viability of the project and how to fund it.
At the same time, the French government brought us an
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opportunity though the so-called National Network on
Software Technologies. In short, projects eligible to be
funded must involve at least one company and one aca-
demic institution. Projects can fall in one of several cat-
egories:

I. pre-competitive projects, which should lead to final
products at the end of the project,

2. research projects to develop new technologies or
new algorithms.

The XEMTEX project did not fall into either of these
categories in any obvious way. However, the RNTL al-
lowed for a third kind of projects to be presented: free
software projects. They even released an economic study
of the various business models for free software distribu-
tion with the clear intention to support some free soft-
ware projects.

So this was the opportunity we were looking for, and

partners to develop and submit the project were quickly
found:

e Fabrice Popineau teaches at Supelec (http://www.
supelec.fr), an academic institution in the field of
electrical engineering. He has been working on the
TEX Live project for several years,

e Marie-Louise Chaix is Project Leader at EDP Sci-
ences (http://www.edpsciences.org), a French
publisher specializing in scientific journals, books
and electronic publishing. In her company, many
people are potential professional users of the result-
ing product and will bring their desires and exper-
tise into its design.

We submitted the XEMTEX project with the following
arguments.

First of all, there are very few commercial DTP and
text processing programs that are very widely spread,
the most common being MSWord. So any new prod-
uct has little chance to gain an audience. But in the
particular domain of scientific and technical documents,
those widespread commercial programs have poor per-
formance. If you want high quality typesetting, then you
must resort to TEX. It will provide the required quality
in whatever notation system you need: maths, physics,
languages from all around the world, music, etc. Being
programmable, TEX has been able to adapt to new tech-
nologies like PDF and HTML.

When it comes to text editors, you can’t avoid speak-
ing about the Emacs family. The emacsen stability and
versatility is well-known. As they are programmable,
they can be tailored to anyobdy’s use. Even if the stan-
dard way to interact with an emacs is difficult to learn,
and maybe not that intuitive today (key sequences), it
is possible to reprogram this and turn it into something
more suited to our needs.

The XEMTEX Project

So all the pieces exist, free of proprietary rights, to
assemble a high quality typesetting platform that would
outperform many commercial programs for our kind of
documents — and that is the first goal of the project.

The second goal of the project is to widen the TEX
audience by providing people with an integrated plat-
form, easy to use even for novice users. As a matter of
fact, for many people, TEX is more difficult to install and
maintain than it is to use. Typing in some ETEX docu-
ment can be explained quite easily and it does not require
any system administrator skill. It is not the same when it
comes to actually putting the TEX software or any of the
related tools needed on the machine. Any TEX distri-
bution is made up of thousands of files, and conflicts can
arise easily. Many get frustrated when they fail to install
it at first try, and it gets even worse if they actually spend
time trying to fix problems, unless they manage to do it.
By using XEmacs as an integrator, we can isolate our TEX
system from the rest of the software installed on the ma-
chine, and the user will more likely get a working pro-
gram. So we claim that if TEX was as easy to install as
other programs are, TEX would have more users.

The project will rely on software components al-
ready available from the community and any new devel-
opments will be made available to the community free
of rights. In the end, the XEMTEX project will be inte-
grated to the TEX Live project. The XEMTEX CD-ROM
resulting from the project will be sent to all high-school
teachers (mathematics and science) by the GUTenberg
association.

The road to XEmMTEX

Framework All the needed tools to build a complete en-
vironment are freely available. TEX Live under Win-
dows used to try to help people with installing the most
frequently needed tools:

e atext editor to select among halfa dozen (WinShell,
WinEdt, etc.)

o the Ghostscript PostScript interpreter, either in its
free or non-free version,

e image files tools like NetPBM or ImageMagick,

o the ISpell spell-checker with dictionaries,

e Perl because many scripts use it and it is not available

by default under Windows.

But this list of supplementary programs was difficult
to maintain, mainly because these products were not
repackaged and their installation procedure kept chang-
ing. Also, they were not mandatory, and their installa-
tion was not delegated to the TEX Live system: they in-
stalled as standalone products, at the risk of conflicting
with other versions.

Anyway, the starting point of the project is a subset
of the TEX Live 7 CD-ROM, augmented with XEmacs
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and the packages relevant to TEX typesetting, and the
supplementary tools cited above. The goal of the project
is by no means to write lots of new programs, but rather
to put glue between existing programs and package the
result so that it is easy to use for anybody. Relying on
several large, complex products like TEX, XEmacs, ...,
we are forced to play safe with updates to these products.
That means we can’t patch them heavily to suit our needs,
except if we can make sure the patches will find their way
in the main distribution. That is why it is better to use
the glue strategy than the patch strategy.

For its TEX part, XEMTEX will be a proper sub-
set of TEX Live: only the most commonly used pack-
ages, as few binaries as possible, nothing related to bit-
map PK fonts. The other parts have already been named:
XEmacs for integrating everything, Ghostscript, Image-
Magick and NetPBM.

The project has been split into several tasks which
are described below. The goal is to get progressively
closer to the final XEMTEX product.

Installer Lots of work has already been done in the TEX
Live project regarding installation, especially about spec-
ification of packages and writing so-called TPM files.
XEMTEX should be very simple to install, hence should
offer as few options as possible to the user, contrary to
TEX Live, which offers lots of options to the user.

TEX Live installers for Windows and for Unix are
very different: it is an application with a graphical user
interface under Windows and a shell script running in
text mode under Unix. It has been unclear for a long
time if a portable installer was feasible and desirable.

Given that the XEMTEX installer should not offer
many options, we may think of something much simpler
for both cases. However, it appears that those platforms
are really different in several system aspects — file asso-
ciations, icons, menus and so on — so that it seems dif-
ficult to have only one installer. More precisely, each
platform offers services to install applications, and these
services are different. So the answer is that a native in-
staller should be built on each platform. Given our tar-
gets, that means a Debian package will be built under De-
bian Linux, and a MSI (Microsoft Installer) package will
be built under Windows.

Editing text The starting point here is XEmacs and the
AUC-TEX and Preview-KTEX packages. As powerful as
XEmacs may be, some aspects of the user interaction
may seem a bit strange or uneasy to novice users — think
about dialog through the minibuffer, or complex key se-
quences for example. This is partly due to the fact that
emacsen have been used mainly by programmers that
understand this way of thinking, and partly by the fact
emacsen can run in console mode, and no effort has been
made to build a simplified user interaction mode. Emac-

sen are complex tools for complex jobs. But it would be a
shame if the most powerful text editor could not be tai-
lored to suit the needs of less experienced people. So this
part of the project will tackle the problem of ergonomics
and definition of menus, toolbars and keymaps suitable
for our goal. Following the general philosophy, we won’t
rewrite big parts of existing stuff, but rather tailor and
wrap up the existing tools.

As an exception to this rule and as a specific sub-
part, an equation editor has been considered. Given our
targeted audience, it could be a fancy and useful tool to
provide people with. A first sketch has been written in
wxPython to be portable. If it appears that the result is
stable enough under both platforms, it will be integrated
into the XEMTEX product.

Apart from typing in TEX documents, the user will
have to handle other kinds of files: images and graphics.
The related tasks will also be identified, and the common
ones will be offered through menus and toolbars. For ex-
ample, MetaPost is a nice tool to draw graphics and sup-
port should be provided for it inside XEmacs.

Viewing documents "TEX is not a WYSIWYG tool, which is
a bit disturbing for people who don’t know it yet. Specific
attention will be paid to coupling the compiler and the
viewer. Up to now, DVI and PDF have been the output
formats considered. The DVI format has the advantage to
be fast to display on screen, but the drawback not to be
self-contained: fonts, images are stored externally. For
the PDF format, it is the opposite.

The status of viewers available on TEX Live is not
the same under Windows and under Unix. The XDvi
viewer for Unix is able to display Type 1 fonts and to
use source specials to map a location in the viewer to the
same place in the source file. Windvi available for Win-
dows does not yet have those features.> However, we can
wonder if the DVI format should be advertised as the for-
mat of choice for new users, especially if it were possible
to view with the PDF format and the same source specials
mechanism feature. Heiko Oberdiek has implemented
such a mechanism in his vpe package. What needs to be
investigated is: can it be reasonably used? Is it fast, is it
convenient? If yes, no doubt the PDF format should be
advertised over the DVI format.

What we want to avoid at any price is the use of
bitmap font files. The mechanism to build these fonts is
too complex, too error prone. Nowadays, with scalable
fonts, we can completely avoid using bitmap fonts, and
thus avoid installing METAFONTand all the programs
calling it, like mktexpk. In any case, the Windvi viewer
will eventually be brought up to the same level of features
as the XDvi viewer.

2. The source special mechanism is available, but not docu-
mented.
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Documentation Documentation is the weak point about
TEX: there is too much of it, and it is difficult for a new
user to get started. So a specific effort will be devoted
to write a clear set of documentation to bring people in
the game. We won’t rewrite a TEX or ITEX primer, but
namely:

I. an installation guide which will describe precisely
the installation, the removal and the maintenance of
the product on each platform;

2. a quick starting guide which will describe how to
typeset a document as quickly as possible;

3. a user manual which will describe in details what is
possible at each step of the creation of a document,

and the technical aspects of XEmMTEX.

Current status of the project

The project has officially started November 2002 for 18
months. We did not require a lot of manpower and it is a
small project among the RNTL funded projects. To make
progress, we are adopting an iterative process: rather
than tackle the whole problem at once at the risk of end-
ing nowhere, we prefer to finalise small parts and release
often.

The XEMTEX Project

Hopefully, the first 0.1 release of XEMTEX will be
available for the 2003 EuroTEX conference!3 Once the
initial framework is set up, we will build much more eas-
ily on top of it.

Conclusion

We think that TEX deserves to get a much broader audi-
ence than is the case now. The price to pay to get high
quality typesetting is not that expensive. It may even be
cheaper than the price to pay for using some commercial
products which are less reliable. The national funding
we have got enables us to make a further step in simpli-
fying the access to TEX for many people through the use
of free software. We hope that the TEX community will
stand together and require bigger funding to revive the
TEX ideas into much more modern programs that could
find their way in the mainstream of DTP programs.

3. Updated since; you can download the current version from
http://www.fptex.org/xemtex/.
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Abstract

At the end of year 2000, Apple released the first public beta of its new generation operating system
named Mac OS X, based on former NeXT technologies. More than just a new release, it opened
the world of the Unix tools to the Mac community. Very early, a port of the standard Unix teTEX
distribution to the Mac OS X platform was available, made by Gerben Wierda, and the first open
source Mac OS X front-end dedicated to TEX, named TEXShop, by Richard Koch. Last year, the
first public release of iTEXMac came out when it became clear that TEXShop’s developer policy
was to keep it basic software. The purpose of this article is to present iTEXMac, an integrated TEX
environment, as part of a wider open source project which aims to make all our powerful TEX tools
easier to use, with as Mac-like a look and feel as possible.

Résumé

A la fin de Pannée 2000, Apple a rendu publique la premiere version de son systéme d’exploi-
tation de nouvelle génération appelé Mac OS X, basé sur des technologies NeXT. Plus qu’une
simple nouvelle version, cela ouvrit les portes du monde des utilitaires Unix a la communauté Mac.
Tres tot furent disponible une version de la distribution Unix standard te TEX adaptée a la plate-
forme Mac OS X par Gerben Wierda, et la premiere fagade dédiée a TEX sur Mac OS X appelée
TEXShop distribuée sous licence open source par Richard Koch. L’année derniére, la premiere
version public de iTEXMac est sortie quand il est clairement apparu que TEXShop allait rester un
logiciel d’utilisation basique. Le but de cet article est de présenter iTEXMac, un Environnement
TEX Intégré, comme partie d’un projet plus général distribué en open source, dont le but est de
rendre plus accessibles tous ces puissants outils TEX en gardant autant que faire ce peu la patte

Mac.

Presentation

ITEXMac is an integrated suite of software including a
text editor, a PDF viewer, a project manager and a front-
end to the tools and engines available in a te TEX-like dis-
tribution. Each part of the suite will be discussed in more
detail in separate sections of the article; here we point
out what makes i'TEgXMac a unique product.

Regardless of the platform, different kinds of TEX-
oriented software are available to compose a document.
One can choose a completely WYSIWYG option using
TEXmacs, a WYSIWYM option using LyX, or the orig-
inal way of life with just a code editor, a set of macros
and a viewer. It seems that no solution can be fully sat-
isfying: on one hand a really nice user interface is con-
strained by a proprietary file format, on the other hand
using and configuring an emacs-like text editor presents
a challenge.

Among all the features one can expect from a good

product, conflicts exist between look and feel, power and
efficiency. Such problems are partially resolved by using
mutability, to adapt the software to the end user. Ex-
amples of flexible software are emacs and alpha, each
one using its underlying scripting language — Lisp and
Tcl, respectively. With them, the user can add new fea-
tures targeting specific tasks like TEX source editing, but
has only limited control over displaying. Moreover, these
programs serve the much more general purpose of code
editing, so that they are not very easy to use. From a TEX
point of view, they are extremely powerful, but some
features are useless, and others are lacking. So, the long
term aim of iI'TEXMac is to elaborate an all-in-one modu-
lar environment to edit, typeset, preview and print TEX-
related files. This software achitecture will also be in-
teresting if the different components are sufficiently tied
together to result in a better user experience.

All this is fully implemented in iTEXMac using
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Objective-C as an underlying scripting language and
Mac OSX Application Kit, because Apple’s implemen-
tation of this object oriented C variant is particularly
suitable. Since this application programming interface
named Cocoa evolved from NeXTSTEP and OPEN-
STEP, iTEXMac might be partly ported to other systems
using the free software GNUstep.

iTEXMac is provided with English, French and
German localizations, the latter by Keith J. Schultz.

Installing iTpXMac

teTgX-like distribution. As a graphical front-end, iTEX-
Mac needs a teTEX-like distribution to be fully func-
tional. For Mac OS X, three distributions are available.
Gerben Wierda maintains both an enhanced port of
teTEX, with additional packages and programs from TEX
Live:
http://www.rna.nl/tex.html

Another teTEX 2.0.2 port is available from fink, through
one of its graphical user interfaces, finkcommander.

http://finkcommander.sourceforge.net/

Once installed, the standard tools are available from
the command line interface of Mac OS X Terminal appli-
cation, but there is no need to fix any environment set-
tings, which hides the Unix layer in Mac OS X.

With the new operating system, Apple replaced its
old graphic format named PICT with PDF, such that
i'TEXMac is naturally oriented toward pdf TEX instead of
TEX. However, DVI and PostScript file formats are sup-
ported, provided a Ghostscript package is installed for
the latter. One is available from the previous url’s.

For those who are not familiar with the Unix side of
TEX (and Mac OS X), very important information about
Gerben Wierda’s te TEX distribution is available in the
local folder /Library/teTeX/:

e README. texmf .macosx
e README. texmf .howtexfindsfiles

iTEXMac package and goodies. While I TEXMac may be
available on CD, the latest version should be downloaded
from the official site hosted by the open source soft-
ware development website sourceforge at:
http://itexmac.sourceforge.net/

One can find in the download section the disk images for
the following products:
o iTEXMac, both stable and developer release
e an external editor for iTEXMac key binding
o Hypertext Help With ETEX, wrapped as a search-
able Mac OSX help file.
o the TEX Catalog Online, wrapped as a searchable
Mac OS X help file.
An updater allows checking easily for new versions. To
install iTEXMac, just download the disk image archive,
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double click then follow the instruction of the readme
file.

The built in text editor

| 4 EUROTEX-2003

@0

1 E oo
 Te! 2] ! i C

G

Spasst uaing politex
assfenglish] {feurotex2003}
| Susepackage[latin] | {inputenc}
\usepackage{url}
| \usepackage {mflogo}
“usepackage{graphicx}
Ndef\iTeXMac{i\TeX Mac}
Ntem \MPY documents
“item Con\TeX t documents
“end{itemize}
Users can customize their own projects through a built in editor, adding support for Music\TeX\ of for the
“name{French Pro} package from B. Gaulle for example (support for \verblfriex!, \verblfrpdfiex|,
Nverblfrlatex| and \verblfrpdlatex| is already provided).
\section{\teTeX\ front-end}
\subsection{Commands.}
Actually, \iTeXMac\ interface with its underlying \TeX% distribution is fairly basic. Five basic actions are
connected (o menu items, Wolbar buttons or command shorteuts which purpose are to

‘m.‘memn \hbox (12.19208pt too wide) in paragraph at lines 167--168 000/, [I/ectt1000friatex | =
Editor window with two views of the same text, a
main toolbar to switch to the terminal, the output or
log documents and launch the typesetting commands, a
small toolbar of menus to insert text templates, navi-
gate through the source and launch third party exten-
sions.

The text editor built into i TEXMac heavily relies on
the word processing facilities of the Mac OSX Appli-
cation Kit.
TEX coding by various means like enhanced text selec-
tion schemes, automatic ISTEX environment closing and
other tools detailed in following subsections. Moreover,
i'TEXMac allows the use of an external text editor if the
built in one does not suit.

However, editing has been enhanced for

Editing. Like many code editors, 1 TEXMac actually uses
text attributes to highlight syntax, changing possibly both
the color and shape of the fonts used. Text selection
knows about TEX groups, commands and ITEX environ-
ments. Balancing parentheses, brackets and braces are
highlighted according to user preference.

Character encoding. As an open platform, Mac OS X sup-
ports a huge set of character encodings (more than 8o,
including Unicode) and iTgXMac implements the user
interface to manage them. This allows editing files in dif-
ferent languages or from different platforms.

The main problem concerning character encoding
is transparency: except for Unicode, there is no rule to
automatically recognize the character encoding of a text
file. So, I'TEXMac has a customizable default encoding
used to read and write text files when no external infor-
mation is given. Moreover, i TEXMac parses the text files
for hints about the real character encoding, and when it
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finds in the file contents an explicit declaration of a char-
acter encoding it reads the file again with that encod-
ing. For this purpose, i TEXMac recognizes the following
kinds of hints:

I. an inline instruction at the very beginning of a
source file:

%'iTeXMac (charset) : character encoding

As a TEX comment, it is ignored by the various
typesetting engines. The character encoding is sim-
ply the name of the character encoding with a stan-
dard syntax (e.g. ISO Latin 1, code page 1251, Mac
OS Roman...)

2. the use of the IFTEX package inputenc.sty, pars-
ing the optional argument:

\usepackage [encoding] {inputenc}

3. the use of the ConTEXt \enableregime com-
mand, parsing the optional argument:

\enableregime [encoding]
4. emacs scheme on the first input line:
%h-*-coding: character encoding ; -*-
5. MacOSX hidden internals.

With this management one is able to split a source
document into many different files, each using its proper
character encoding. This is very similar to the way
emacs manages encoding with its -*-coding: name
-*- option, with the addition of inputenc.sty and
\enableregime related hints. Ina forthcoming version,
i'TEXMac is planned to also support one more hint: meta
data stored in an external project file.

Spell checking is known to be a hard problem when ap-
plied to TEX input due to the complex definition of
words and word delimiters. For Mac OSX, dedicated
software has been ported from previous products or
newly developed, namely Rick Zaccone’s Excalibur at

http://www.eg.bucknell.edu/ excalibr/

and Anton Leuski’s cocoAspell, a port of the free and
open source spell checker GNU aspell, at

http://www-ciir.cs.umass.edu/~leouski/cocoaspell

While both are TgX-aware, the former is based on
older Mac word services and will be used as a separate
application. The latter also knows about HTML code and
is automatically integrated to ' TfEXMac and virtually any
other application when properly installed. Moreover, it
is possible with cocoAspell to automatically check spell-
ing as you type, misspelled words being underlined in
red. But when used with another text editing applica-
tion (TextEdit, TEXShop, Mail), this continuous spelling
check feature will definitely mark all TEX commands as
misspelled, which is unwanted. In order to fix this very
annoying problem, iTEXMac code patches some deep

Mac OS X Application Kit internals: this is the only TEX
aware text editor with working automatic spell checking.
Although spell checkers are generally designed with
a default language, we can imagine that each text file
could contain informations about the dictionary and lan-
guage to be used for spell checking. This is planned for
a forthcoming version, in an implementation very similar
to the one for encoding. The ultimate feature should be
to switch the spelling language inside one input file ac-
cording to the context, but this needs a huge amount of
coding ... Splitting the sources according to their natural
languages and encodings should be more than sufficient.

Macros menus. The text editor window gives access to
five macros menus to help inserting TEX commands for
the document, text, math, graphics and everything else.
Those menus are configurable and their contents can
change on a per document basis. All the standard ETEX
commands are available through these menus, whereas
ConTEXt and METAPOST support is not complete (due
to a lack of knowledge of the author). However, users can
customize the interface according to their needs with the
aid of a dedicated graphical menu editor.

Navigation menus Three other menus facilitate naviga-
tion through source code. The text is parsed to rec-
ognize special tags. One menu is dedicated to IKTEX
or ConTEXt sectioning commands and also works for
METAPOST figure keywords, another menu is dedicated
to labels and references, allowing to easily insert \ref’s
and \egref’s. Finally, each line beginning with

%'iTeXMac (mark) : comment

gives an entry titled comment in a third menu, where one
is free to mark any part of the text.

Key binding. 'To speed up text entry, iTEXMac allows
customizing the system key mapping. It is possible to map
essentially any key combination to macro actions, includ-
ing scripting. There is an external editor to manage those
mappings in a flexible and friendly way.

Some Apple documentation leads people to be-
lieve that any text editor (e.g. TextEdit) written with
Mac OS X Application Kit naturally gets the benefit of
emacs-like key bindings. This is only the case for a very
limited set of shortcuts. iTEXMac expands this feature
significantly.

Toward W¥SIWYG. The built in text editor does not
provide any WYSIWYG support while editing, and is not
meant & priori to ever become completely WYSIWYG.
However, it can show a character palette with 42 menus
gathering text and mathematical symbols, as they would
appear in the output. It is a graphical front-end to the
standard ISTEX packages

e amsfonts.sty
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e amssymb.sty
e mathbb.sty
e mathrsfs.sty

® marvosym.sty

® wasysym.sty
which makes thousands of symbols available in one click.
Due to a lack of knowledge, there is no counterpart for
the ConTEXt world.

Some kind of assistant should also provide the user
with a list of standard equation and table templates with
both output and input forms. This kind of WYSIWYG
support would be a shortcut to the large number of dif-
ferent mathematical environments, very useful for begin-
ners. Itis planned for a further release, unless it becomes
available as an external plug-in.

Regular expressions. 'The built in text editor implements
Unicode aware regular expressions. A dedicated find/re-
place panel has an elaborate graphical user interface to
help the user construct, check and use regular expres-
sions. A limited set of built in regular expressions is pro-
vided (e.g. to change IKTEX environment names), and the
user can save frequently used regular expressions.
Despite the regular expressions used being advanced
ones, they are not Perl compatible. Once a library of Perl
compatible and Unicode-aware regular expressions be-
comes available, code will be added to support them.

C_} C Find RE in EURDTEX-2003
Find RE: TeX » RE X _Templa(es uvl
Atom [=] | Constraint [=] | Quantifier [+

Yibegindd{center )N #7)end NI m

.
¥

——————\ — —
( Check 1 [lignore Case options... T.
_ March: _ Where: ;
{ Find | O Next @ All Text |
® Al ) selection |

Matches: (Marked: C, not marked: 4t}

Fa L N 4 AT S —— =
(4= [ = ) [March:1 /4 ! Marked

Replace: { Tex»RE(X) ) | Reference [+

“begininewNatne 2 \end {newMarne b m

a
b

_ Replace mode

£ - kT e =
[__Replace ) i ! Current _ Marked
) & Next ® Al
4 matches. a
o

Advanced regular expressions panel with find and re-
place fields, and various controls to help in elaborat-
ing, checking and using the regular expression.
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Extensions. An AppleScript implementation and a plug-
in architecture are the two means provided to let the user
expand iTEXMac’s built in text editor.

AppleScript, which is Apple’s designated scripting
language, is fully supported. The basic features provided
by Mac OS X application kit are extended to fully support
undo management and string replacement. It is then pos-
sible to create high level editing scripts to expand ad in-
finitum 1'TEXMac functionality. However, those scripts
are of limited use in practice when they deal with very
heavy text editing tasks, due to performance reasons.

Plug-in architecture. While using the MacOSX
Objective-C application kit framework, I'TEXMac pro-
vides a very eflicient plug-in architecture. This was orig-
inally designed to expand the editor possibilities by us-
ing assistants. In fact, an array assistant is available which
helps in inserting array code for IKIEX. This is a very ba-
sic assistant written for demonstration purposes only. An
open source development kit is available but there are no
developers yet.

Here are some ideas for assistants that would be of
great help to new users or for experimentation:

e alayout helper via a geometry.sty front-end

a layout helper for list environments
a WYSIWYG helper for fonts

a helper for customizing the sectioning commands

The project manager

"The notion of project comes naturally when working on a
ConTgXt or ISTEX document because many files are cre-
ated as compilation side effects. So, project management
is a task assumed by one of the core components of I TEX-
Mac. Each document created should have an associated
project file (with extension pTeXMac) where meta data
should be stored. Due to historical reasons, the project
implementation has been partially hidden, so as to mimic
the user interface of former Mac OS TEX editors. This
leads to elaborating a small list of default projects that
would fit the widest range of situations, including for ex-
ample

o IATEX documents

o HKTEX documents with PDF engines
® books

e METAPOST documents

e ConTEXt documents

Users can customize their own projects through a built
in editor, adding support for MusicTEX or for the
French Pro package from B. Gaulle for example (frtex,
frlatex, frpdftexand frpdflatex support is already
provided).
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teTEX front-end

Commands. Actually, the I TEXMac interface with its un-
derlying TEX distribution is fairly simple. Five basic ac-
tions are connected to menu items, toolbar buttons or
command shortcuts which do the following:

e compile (e.g. running pdflatex)

o typeset (e.g. running pdflatex twice)

e make the bibliography (e.g. running bibtex)

o make the index (e.g. running makeindex)

o render graphics (e.g. running dvipdf)
The compile action should be used while writing a doc-
ument, the typeset action should concern the final stage
and may include an index or bibliography build phase.
By default, all these actions are themselves connected to
shell scripts stored on a per project basis. If necessary,
the end user can edit project files and customize the shell
script launched by iTEXMac. He also can alter the whole

action performed in one of two ways:
e customizing the project document
e inserting an in-line instruction at the very beginning
of a source file:

h'iTeXMac (compile) :one line shell script

As shown below, a graphical user interface is avail-
able that wraps the command line options of makeindex.
One is also available for bibtex, and others are planned
for the standard tools. Apple Events allow third party
applications like Alpha X to pilot iTEXMac.

‘866

7% pdflatex.pTeXMac

=10

an

‘e % rc

[ Makelndex | gibTex |

| Use Index Style

| Compress Blanks

"l German Ordering
T Letter Ordering
] No Implicit Page Range

Use Index Output

Start Index at

L T

Run Silently

P I P o T |

contigure: ( File ) ("Compile ) ( Typeset ) (" Render ) ers © ( Macros )

T

Project panel wrapping the makeindex command
line options.

Log files are a valuable source of information when a
problem arises, not only for beginners but for TEX gu-
rus too. 1TEXMac displays and parses both the output
of the typesetting action and the corresponding log file.
Warnings and errors are displayed with different colors
than the rest of the text to point out relevant informa-
tion, and the corresponding line numbers are displayed
as HTML links. They are linked to the line of the input

file where the error or warning occurred: clicking on that
link will open the file in the text editor, displaying a light
gray background at the given line. See below.

This procedure does not work in a very limited
number of situations, especially when the TEX source ex-
tract explaining the error interacts with the “normal” log
contents. At present, the --file-line-error-style
option of the typesetting engines is not supported, but it
is planned for a future version.

808
- H

7% pdflatex.pTeXMac

"

=78 (s % r €

(€] {]

(Previous ) [ Nexr

LaTeX Font Info! Try loading font information for U+loge on input line 118
(/usr/local/teTeX/share/texmf/tex/latex/mflogo/ulogo. fd

File: ulogo.fd 1999/03/10 v2.8 LaTeX font defs for Metafont and MetaPost logos
) [1863]

Overfull \hbox (7,3229pt too wide) in paragraph ot lines 159--16@
/ecrmi@B@/files are cre-ated as com-pi-la-tion side ef-fects. So, project|

O

Overfull \hbox (12.19208pt too wide) in paragraph ot lines 167--168
Jecrm1@06/(sup-port for [1/ectt1000/frtex/ecrn108/, []/ectt1000/frpdftex/ecrml
000/, [1/ecttl000/frlatex /ecrml@dd/and []/ecttleed/frpdlotex|

100841 <Viewer.pdf, id=64, 648.4225pt x 513.9Zpt>
File: Viewer.pdf Graphic file Ctype pdf)
<use Viewer.pdf> [10@5 <./Viewer.pdf>] [1086] [1007 ED

7 (./EUROTEX-2003. aux) )
Here is how much of TeX's memory you used:
2309 strinas out of 68917

Log file window outlining errors, warnings or page H
numbers and displaying navigation links.

A navigation facility from log file to output is also pro-
vided. When iTEXMac parses a string like [z num-
ber...1, a number is displayed as an HTML link. When
clicked, the window of the output file is brought to the
front and switched to the right page. Like the previous
feature, it is not completely reliable because of the lack
of log syntax rules, however, it works fairly well.

Parsing the log file in the background allows for in-
forming the user when some problem occurs while type-
setting, with an audio alert and an informational message
at the bottom of the text editing window. Despite this
not being absolutely reliable (see above), it can be of great
help.

This feature is resource consuming and can be
turned off in the preferences.

Documentation and help, provided with teTEX, is avail-
able though a menu. Moreover, Graham Williams’ TEX
Catalog Online and Sheldon Green’s HyperText Help
With IATEX are available as Mac OS X searchable help
books accessible from the built in Mac OS X Help Viewer.
The former lists about 1100 TEX, KIEX, and related
packages and tools.

As a side effect, iITEXMac can open PS, EPS and
DVI files with a double click, by converting them to PDF.
In a way, it therefore plays the role of a PostScript viewer.
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The built in PDF Viewer
‘86006 T EUROTEX-2003.pelf

.;J _ﬁ < Pagelsur? O,

2] 4% v

— 20

Viewer window in the facing pages mode, with a
main toolbar to switch to the terminal, the source
or log documents, navigate through the pages and
manage magnification.

A basic PDF viewer is provided in iTEXMac. Once
again, this is a wrapper of built in Mac OS X technolo-
gies that implements the basic features of a PDF viewer.
Unfortunately, Mac OS X support for this file format is
sometimes limited with the output of the pdftex com-
mand. Insuch a problematic situation where the PDF can
not be properly rendered by iTEXMac, an alternate so-
lution is offered by using an external PDF viewer. This
alternate solution can be permanent or temporary.

Using an external PDF viewer is also welcome be-
cause Mac OS X technologies do not support any link re-
lated or indexing features, thus ignoring the benefits of
the hyperref .sty package and ConTEXt facilities, for
example. Before these are implemented in iTEXMac’s
own code, or made public by Apple, a standalone pre-
viewer can be used.

Navigation between input and output is one of the
great features missing in 1'TEXMac. This “Synchronic-
ity” feature was first available in Textures, a Mac product
from Blue Sky Research. Then a less efficient implemen-
tation was provided for IXTEX users through the use of
srcltx.sty which added src: specials in the DVI files.
This task is now assumed by typesetting engines through
the command line option -src-specials.

But all this is useless since the preferred output file
format used by 1'TEXMac is PDF and all translators from
DVI to PDF filter out this information. In fact, there is
a real need for pdftex support of the -src-specials
option, not only from the Macintosh community but also
from gsview and xpdf users. It remains evident that
the implementation of such a feature must be revisited,
because PDF contents is not a stream. Nothing has been
done yet in this direction.

However, a poor man “Synchronicity” feature has
been implemented to help in switching from source to
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output. It is based on a tiny KTEX package written by
Pietro D’Ancona and provided with the iTEXMac dis-
tribution, which essentially contains

\newtoks\@tempoutput
\global\@tempoutput\expandafter
{\the\output\immediate\writelb
{[\thepage] \the\inputlineno}}
\global\output
{\expandafter\the\@tempoutput}
\AtBeginDocument
{\immediate\openout15=y
\jobname.pageLineIdx
\immediate\write15{[1]
\the\inputlineno}}
\AtEndDocument
{\immediate\writel15{[1]
\the\inputlineno}’
\immediate\closeout15}

This ETEX code must be inserted in each master IXTEX
document. It opens an auxiliary file in which are stored
some hints about the correspondence between input file
line numbers and output file page numbers. The PDF
viewer parses this auxiliary file and uses the hints to dis-
play the proper part of the document, either input or
output.

Future divections

In addition to the forthcoming improvements previously
mentioned, here we detail other features to come. Some
of them just reflect the natural development policy of
i'TEXMac, others come from user requests. This should
convince interested people to contribute to the i TEXMac
project.

Bibliography management. At present, i TEXMac is miss-
ing a built in support for such a feature. The bibliography
database management is now provided by Michael Mc-
Cracken’s BibDesk (beta version 0.8), another source-
forge project at

http://bibdesk.sourceforge.net/

This application also implements a MacOSX service
which allows any application to automatically insert or
complete bibliography references in the currently edited
text. There’s no way iTEXMac will offer in the near fu-
ture these features as built in, however, a better integra-
tion with a BibDesk-like data base application is planned.

This solution is useful for big bibliography data
bases but it does not manage small ones declared explic-
itly in thebibliography IXTEX environments. iTEX-
Mac should provide a feature devoted to this task. In or-
der to improve efficiency, this inline bibliography should
be declared in a standalone file called by the master TEX

document.
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TEX macros are of frequent use as soon as one becomes fa-
miliar with TEX. While standard macros are managed by
i'TEXMac, nothing is done for user defined TEX macros.
While parsing the whole source files for def’s and other
newcommand’s would certainly be rather difficult and
time-consuming, users should gather their macro decla-
rations in one file called by the master TEX document,
just like the inline bibliography above.

Completion is a standard feature of code editors but is
not built in to iITEXMac. However, one can install Text-
Extras from

http://www.lorax.com/FreeStuff/TextExtras.html

It is a tiny framework written by Mike Ferris, whose pur-
pose is to give all Cocoa applications useful features, in-
cluding code completion. It is done by using a dictionary
shared by all applications, declaring shortcuts to be com-
pleted, and expected output. It also scans the preceding
text for words with the same prefix but ignores the back-
slash introducing TEX macros.

The source code is available; it should be borrowed
and extended for iTEXMac’s purposes, mainly by consid-
ering TEX specifics.

Equation Service and WTEX Equation Editor The for-
mer s a very nice system service to typeset only parts of
a document. Its author Doug Rowland makes it available
at

http://www.esm.psu.edu/mac-tex/EquationService

When some text is highlighted in any Cocoa application,
Equation Service can typeset it as IFTEX commands and
either put the result on the clipboard or replace the orig-
inal text by the resulting PDF or TIFF output.

IATEX Equation Editor was written by J. McKenzie
Alexander to add an editor layer to the previous service.
This basic editor is downloadable from

http://evolve.lse.ac.uk/software/EquationEditor

While i TEXMac’s built-in text editor is not graphics
oriented, it does not support such a system service, and so
should implement a similar feature (from the client side).
Moreover, these three packages provide approximately
the same functionality, and 1 TEXMac will implement its
own equation service and equation editor functionality.

Technical enhancement. The next major release will ben-
efit from better internal code design. The core compo-
nents of i TEXMac — built-in editor, PDF viewer, te TEX
front end — will become code libraries (frameworks in
Mac OS X terminology), such that virtually all the fea-
tures will be accessible for third party coding. It will be
useful for ITEXMac plug-ins but other software will be
able to use them too, including the application described
above.

Conclusion

After more than one year, i TEXMac has proven to be an
interesting product, and the future promises to be even
more interesting. (Many significant improvements have
been made since this writing.)

Many people have contributed to the project, their
credits are found with their contribution in the i TEXMac
distribution.

iTEXMac logo:

426 TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003



Description of Knowledge of Mathematical Programs

with TEX and XML

Balazs Vecsei

BUTE Mathematical Institute,

5th year student

1111 Budapest, Egry Jozsef u. 1, Hungary
vecseib@math.bme.hu
http://www.math.bme.hu/ vecseib

Abstract

There are many free mathematical programs and databases on the Internet, but use of these pro-
grams can be difficult. In this paper I would like to show an XML-based mathematical knowledge
description language. In this language I will describe the ability of different kinds of mathematical
programs. In my opinion, XML is a useful base for this language, because it is well standardized,

and there are tools for handling it.

Résume

Il y a une multitude de programmes et bases de données mathématiques sur Internet, mais leur
utilisation peut étre difficile. Dans cet article nous présentons un langage de description de connais-
sance mathématiques basé sur XML. Dans ce langage nous décrivons les fonctionnalités de divers
programmes mathématiques. Nous pensons que XML est un fondement utile de ce langage, grace
a sa normalisation et a I'existence d’outils de traitement de celui-ci.

Introduction

I think we need a mechanism to describe the knowledge
about free mathematical programs, because more than 50
mathematical programs are on the Internet, under the
GPL or other free licenses.

The documentation of the free mathematical pro-
grams is often written in a TEX-based language, and we
can download it, along with the programs’ source.

I use this documentation to describe the programs.
I would like to write a more widely applicable program
recommendation system, connected with other projects
in this area. This recommendation system needs a ma-
chine readable description of free mathematical pro-
grams. Some general categories:

o activemath: The goal of the project’s research and
development is a web-based interactive learning sys-
tem (for mathematics). The project provides an
architecture, basic knowledge representation, and
techniques for new-generation on-line interactive
mathematics documents (textbooks, courses, tutori-
als) and e-learning [g].

o mathweb: This project supplies an infrastructure for
web-supported mathematics [6].

— a software system that connects a wide range
of mathematical services via a common math-
ematical software base.

— a set of mathematical services that support all
aspects of doing mathematics on the web.

— an interlingua for mathematical communica-
tion (OMDoc)

— a portal for potential users and a discusssion
forum for developers

o openmath: OpenMath is an emerging standard for
representing mathematical objects with their se-
mantics, allowing them to be exchanged between
computer programs, stored in databases, or pub-

lished on the web [11].

GAP (Groups, Algorithms and Programming) and
TPTP (Thousands of Problems for Theorem Provers)
provide a selection mechanism to choose the most use-
ful method or program.

TPTP system recommendations The TPTP Problem Li-
brary is a library of test problems for automated theo-
rem proving systems [15]. It can convert between a lot
of theorem provers:

Bliksem CoDe CLIN-S
Dedam DFG DIMACS
FINDER ILF KIF
leanTAP 3TAP METEOR
MGTP OSCAR OTTER
PROTEIN | PTTP Satchmo
SCOTT SEM SETHEO
SPRFN THINKER | Waldmeister

This table shows we need system recommendations
for theorem provers, and I think, not only in logic.
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GAP method selection GAP is a GPL-licensed computer
algebra system. Its main area is a discrete algebra, es-
pecially groups. GAP has a method selection algorithm,
and can select the optimal methods from among the ap-
plicable methods to given problems. They assert that a
specific method will be better than a general method [1].

Describing mathematical resources

We can use the program documentation to describe the
mathematical resources provided. There are a lot of dif-
ferent toc (table of contents) structures, so I think it is
helpful to convert the toc to an XML-based language,
because it is standardized.

The knowledge description file has two part, the
metadata and the toc. The metadata contains data
about the program or resource. The toc contains the con-
verted .toc file. I use Emacs Lisp programs to convert
the toc files to XML.

Metadata 1 use the Dublin Core Metadata standard
in our mathematical knowledge description (mkd) lan-
guage. I made it by hand with Emacs psgml, because I
think that is the simplest method [5].

<resource>

<metadata>

<title>gap</title>

<creator>gap group</creator>
<date>2002-12-04</date>
<type>software</type>

<description>

gap is a system for computational discrete
algebra ...

</description>

<format io="in">plain txt</format>

<format io="out">plain txt</format>
<source>http://www.gap-system.org</source>
<rights>GPL</rights>

</metadata>

TOC This part is automatically generated from
manual.toc. Details from manual.toc, the main
manual of gap:

\chapcontents {17}{Combinatorics}{141}
\seccontents{17.1}{Combinatorial Numbers}{143}

Details from description of gap:

<toc>

<from>doc/ref/manual.tex</from>

<chapter title= "Combinatorics"
chap= "17" page= "141">

<title chap = "17" sec = "1" page = "143">
Combinatorial Numbers

</title>

</chapter>
</toc>
</resource>

</mkd>

Document ‘]jype Definition 'The DTD file defines the syn-
tax of a particular XML language.

Details from mkd.dtd:
<1ELEMENT mkd (metadata, resource+)>
<IELEMENT resource (metadata, toc+)>
<!ELEMENT toc (from, chapter+, title+)>
<!ELEMENT chapter (title+)>

Generate the question

In this process I suppose the question is in MathML or
OMDoc format. But these formats are similar to assem-
bly code in programming. We can’t write or read the
MathML or OMDoc source directly, so we need author-
ing tools.

e omdoc: OpenMath is a standard for representing
mathematical data in as unambiguous a way as pos-
sible. It can be used to exchange mathematical ob-
jects between software packages, or via email, or as
a persistent data format in a database. It is tightly
focused on representing semantic information and is
not intended to be used directly for presentation, al-
though tools exist to facilitate this [7]. QMath is a
batch processor that produces an OMDoc file from a
plain Unicode text document [12].

o mathm/: MathML is an XML application for de-
scribing mathematical notation and capturing both
its structure and content.

The goal of MathML is to enable mathematics
to be served, received, and processed on the World
Wide Web [2].

There are a number of programs which can con-
vert KTEX to MathML, or can save in MathML for-
mat:

— OpenOftice

— Amaya, the W3C browser

- EBTEX2HTML, with MathML package
— Maple

— Mathematica

— TEX4ht, a general TEX to SGML/XML
translator

— TtM, a TEX to MathML translator

— WeM, an MathML editor that converts a sub-
set of TEX to MathML.

Tools

In this section I enumerate some useful tools for handling
XML files. All of them are free. The Emacs Lisp pro-
grams are at www.emacswiki.org/cgi-bin/wiki.pl.

o ¢macs and Emacs Lisp [ 8].
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o psgm/[13], an Emacs major mode for editing SGML
and XML documents.

o xml.el, a full XML parser, parses a file and returns a
list; it is now part of GNU Emacs.
— (car (xml-parse-file "gap.mkd"))
— (xml-node-name node)
— (xml-node-attributes node)
— (xml-node-children node)
® dom.el, generates a document object model tree
from an XML data structure.
— (dom-make-document-from-xml
(car (xml-parse-file "gap.mkd")))

— (setq oms (car
(dom-document-get-elements-
-by-tag-name docl ’0MS)))
— (mapcar ’dom-attr-value

(xpath-attribute-axis oms))

o xpath.el, xpath-parser.el, handles XPath expres-
sions. They are based on an Emacs Lisp implemen-
tation of a semantic parser (similar to yacc or bison).

e rxp, XML parser and validator, Debian package,
Windows.

e xsv, XML schema validator, Red Hat package,
Windows.

o xsltproc, XSLT transformer, Debian package, Win-
dows.

Summary

In this paper I have presented a possible description of
mathematical programs, as a main part of a program rec-
ommendation system. The program recommendation
procedure is based on the following steps.

1. describe the mathematical resources;

2. generate an OMDoc and/or MathML question;

3. select the relevant data from descriptions and ques-

tions;
. select a program;

write or convert the code;

RS

6. select a service where we can run our code, or
download the program.

Description of Knowledge of Mathematical Programs
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Abstract

This paper describes an auto-hinting algorithm to grid fit glyph outlines. Instead of generating
new hints for font files or font editors, the computations are done in real-time while rendering the

glyph, posing strong efficiency constraints.

A freely available implementation can be found in the FreeType font rendering library.

Résume

Cet article décrit un algorithme d’auto-Ainting pour des contours de glyphes définis sur une grille.
Au lieu de générer des nouveaux Aints pour des fichiers de fonte ou des éditeurs de fonte, les calculs

sont effectués a la volée au moment de P'affichage du glyphe, ce qui pose des sérieuses contraintes

d’efficacité.

On trouvera une implémentation librement disponible de cet algorithme dans la bibliothéque

de sous-routines d’affichage de fonte FreeType.

Owverview

The auto-hinting algorithm is roughly divided into two
distinct parts.

o A feature analysis phase to study each glyph outline
in order to detect interesting ‘features’ in them.

o A grid fitting phase to adjust the position of such fea-
tures to the device pixel grid, and to align the out-
line points to these.

In the following we directly reference files and
structures of the auto-hinter in the FreeType library,
version 2.1.4. This should help in understanding how
the algorithm is implemented.

Feature Analysis

To produce well-hinted glyphs it is not sufficient to im-
prove the shape of a glyph as much as possible. It is also
necessary to find font-wide parameters.

Global Analysis The first step is to find global metrics. In
the following it is assumed that the font is Latin-based.
Font specific details regarding how to map an input char-
acter to an output glyph are omitted for simplicity.

e Compute the standard stem widths and heights of
the glyphs. This is done by loading the letter ‘o’ and
running the feature analysis on it to get the sizes of
its ‘stems’.

Fic. 1: The stem widths and heights of the glyph ‘o0’.

o Compute the b/ue zones. Outlines of certain charac-
ters such as ‘Z’, ‘C’, etc., are loaded, comparing the
top-most and bottom-most coordinates to find the
small horizontal zones which envelop them.

All of this is done in the C source file ahglobals. c.
These global parameters are computed only once per
font, then stored for later use during the grid fitting pro-
cess.

Glyph Analysis An outline is the ordered set of all points
defining a glyph. It consists of one or more contours. A
contour is a closed curve; points can be control points or
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Fic. 2: Two blue zones relevant to the glyph ‘a’.
Vertical point coordinates of 2// glyphs within these
zones are aligned.

on the contour. For example, the outline of glyph ‘@’ in
figure 2 consists of two contours.
Each outline is decomposed into an AH_Point ar-

ray.

struct AH_Point

{
AH_Flags flags;
FT_Pos 0X, Oy;
FT_Pos fx, fy;
FT_Pos X, ¥;
FT_Pos u, V;
AH_Direction in_dir;
AH_Direction out_dir;
AH_Point next;
AH_Point prev;

}

The field £1ags specifies the type of the current point: a
point on the contour, a conic control point for a quadratic
Bézier curve as used in TrueType fonts, or a cubic con-
trol point for third-order Bézier curves as used in Type 1
fonts. ox and oy are the original scaled coordinates, £x
and fy the coordinates in font units, and x and y hold the
hinted coordinates (which we are really interested in).

in_dir and out_dir give the direction of the vec-
tors from the previous and to the next point in the current
contour. Finally, it is easy to guess now that the fields
next and prev hold pointers to the previous and next
contour point.

Both the global and the feature analysis are per-
formed twice: first vertically (modifying y coordinates
and horizontal stems), then horizontally (modifying x co-
ordinates and vertical stems). The results are indepen-
dent: It is easy to disable hinting in one dimension with-
out impacting the results of the other dimension.

Note that the AH_Point structure holds two fields,
uand v, which are used to store coordinates whose mean-
ing changes depending on the context. See the function

Real-Time Grid Fitting of Typographic Outlines

P1

b2

Fic. 3: A cubic Bézier curve with two control
points. The ‘out’ direction of p; is AH_DIR_LEFT; all
other directions are of type AH_DIR_NONE.

ah_set_uv in file ahglyph. ¢ for details. The following

‘modes’ are supported:

AH_UV_FXY: (u,v) contains the original (z,y) point co-
ordinates expressed in font units.

AH_UV_FYX: Same as above, except that ‘rotated’ coor-
dinates (y, x) are used instead.

AH_UV_OXY: The pair (u,v) contains linearly scaled
(ox, 0y) point coordinates in 26.6 fixed-point for-
mat — not modified by grid fitting. ‘26.6’ means
that of a 32-bit integer, 26 bits are used for the inte-
ger part and 6 bits for the fractional part, providing
a granularity of 6%1 units.

AH_UV_OYX: Same as above, with ‘rotated’ (oy, ox) lin-
ear coordinates.

AH_UV_DX: A special case used during grid fitting. u cor-
responds to hinted coordinates x, and v to linear
ones ox. This is used to perform light interpolation
in the horizontal dimension.

AH_UV_0Y: Same as above, but uses y and oy instead.

AH_UV_XY: (u,v) contains the scaled and hinted point
coordinates (,y). This is currently unused.

AH_UV_YX: Same as above, with ‘rotated’ (y, z) coordi-
nates (also currently unused).

Directions are identified by with the following con-
stants.

#define AH_DIR_NONE 4

#define AH_DIR_RIGHT 1

#define AH_DIR_LEFT -1

#define AH_DIR_UP 2

#define AH_DIR_DOWN -2
These values are carefully chosen so that diry + diry =
0 only if dir; and diry correspond to opposite direc-
tions. This is useful in speeding up certain compar-
isons. In any case, these values should not be changed,
since other sub-algorithms depend on them (for ex-
ample, ah_outline_compute_segments assumes that
AH_DIR_RIGHT is positive).

More details on the glyph analysis, like weak point

flags, and major and minor directions will be explained
later.
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Fic. 4: A serif. Contour and control points are
represented by squares and circles, respectively.

The bottom ‘line’ DE' is approximately aligned

along the horizontal axis, thus it forms a segment of
7 points. Two other horizontal segments are BC' and

F@G, while AB, CD, EF, and GH form vertical

segments.

Fic. 5: The three segments marked with thick lines
form an edge.

Segments ah_outline_compute_segments isthe func-
tion used to find segments in an outline. A segment is a se-
ries of consecutive points that are approximately aligned
along a coordinate axis. The allowed maximum devia-
tion from a straight line is arctan ;> ~ 4.7° (this is a
heuristic value).

A segment must have at least two points, except in
the case of ‘fake’ segments that are generated to hint met-
rics appropriately, and which consist of a single point.

Each segment has a coordinate in the dimension’s
‘main’ direction (field pos in the AH_Segment structure)
and coordinates in the ‘other’ dimension which specifies
its extrema (fields min_coord and max_coord).

As soon as segments are defined, the auto-hinter
groups them into edges (figure §). An edge corresponds
to a single position on the main dimension that collects
one or more segments (allowing for a small threshold).

The auto-hinter first tries to grid fit edges, then to
align segments on the edges unless it detects that they
form a serif (see figure 4).

Segments need to be ‘linked’ to other ones in order
to detect stems. A stem is made of two segments that
face each other in opposite directions and that are suf-
ficiently close to each other. Using vocabulary from the
TrueType specification, stem segments form a black dis-

Fic. 6: The outline orientation of a glyph in a
Type 1 font. TrueType fonts use the opposite

direction.

tance. For vertical stems we have the following two cases
(horizontal stems use the ¥ axis instead for hinting):

o In TrueType fonts, the leftmost segment points up-
wards, and the rightmost points downwards.

e InType 1 fonts, the reverse convention is used, i.e.,
the leftmost segment points downwards, and the
rightmost points upwards.

Unfortunately, some fonts do not respect the fill
convention of their own format, and others even contain
a mixture of both conventions. To know precisely how to
form black distances we thus need to analyze the glyphs,
via the auxiliary function ah_get_orientation. It
tries to guess the correct convention using the orientation
of the points that make the glyph outline’s bounding box.

This function is called from another function, ah_
outline_load, which also sets two fields in the AH_
Outline structure, namely vert_major_dir and horz_
major_dir. They correspond to the direction of the
leftmost or bottommost stem segments along the vertical
and horizontal axis, respectively.

The algorithm to link segments is ‘greedy’ (that is,
it will link as many segments as possible) and tries to find
the ‘closest’ segment in the opposite direction for each
candidate. Here, ‘closest’ means that the segments are
sufficiently aligned in the ‘other’ dimension, and close in
the ‘main’ one. The current code to determine this is as
follows.

FT_Pos min = segl->min_coord;
FT_Pos max = segl->max_coord;
FT_Pos 1len, dist, score;

if ( min < seg2->min_coord )
min = seg2->min_coord;

if ( max > seg2->max_coord )
max = seg2->max_coord;

len = max - min;
if ( len >= 8 )
{

dist = seg2->pos - segl->pos;
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if ( dist < 0 )
dist = -dist;

score = dist + 3000 / len;

if ( score < best_score )

{

best_score = score;
best_segment = seg2;

}

}

Each segment has at most one ‘best’ candidate to
form a black distance, or no candidate at all. Notice
that two distinct segments can have the same candidate,
which frequently means a serif, as in figure 4. The best
candidate for both AB and CD is GH, while the best
candidate for GH is AB. Similarly, the best candidate
for EF and GH is AB, while the best candidate for AB
is GH.

A stem is recognized by the following condition:
segmentyy. = segments A

segmentay.,; = segmenty
On the other hand, a serif has

segmentyy.s; = segmenta A

segmentay, ., 7 segment;
where segment; corresponds to the serif segment (C'D
and E'F in figure 4).

Stem segments store their best candidate in the
link field of the structure AH_Segment, while serif seg-
ments use the field serif (their 1ink field is set to zero).

Segments are also 7ound or flat, depending on the se-
ries of points that define them. A segment is round if the
next and previous point of an extremum (which can be ei-
ther a single point or sequence of points) are both (conic
or cubic) control points. Otherwise, a segment with an
extremum is flat. In figure 4, the segment DFE is flat be-
cause the previous point C and the next point F' are both
on the contour (and thus they aren’t control points). In
figures 1 and 2, the top segments are round.

Round and flat segments are collected for selected
glyphs, then the average is taken to define blue zones and
overshoot values (see figure 7).

Edges As mentioned earlier, edges are used to col-
lect segments along coordinates in the ‘main’ dimension.
There are three types of edges.

o Free edges which are not linked to other ones.

o Stem edges which contain at least one stem segment.

o Serif edges, which only contain one or more serif
segments.

Edges can be flat (if they contain at least one flat seg-
ment) or round (if they contain only round segments).

Finally, edges can be linked to blue zones, depend-
ing on their position and the orientation of the segments
they contain.

Real-Time Grid Fitting of Typographic Outlines

Fic. 7: The difference between the height

of a glyph with a flat top segment and a glyph

with a round top segment is called top ozershoot.
Analogously, the difference in depth is called bottom
overshoot. Glyphs from the string ‘xzroesc’ are used
compute the blue zone and overshoot value of the top
and bottom of lowercase letters.

Grid Fitting

The collected data so far is now used to move the glyph’s
outline points to positions which improve the overall
shape for a specific output device resolution. This com-
plex process can be divided into the following steps.

Globals Each time the x or y scale changes, the globals
are rescaled and fitted globally. This allows us to deac-
tivate certain blue zones when they become too small or
too big.

Edge Grid Fitting First of all, the edges are fitted to the
pixel grid, in the following order.

1. In the vertical dimension, all edges linked to blue
zones are aligned to the zone’s position (we call
them blue edges). 'This assures consistent glyph
heights.

2. Stem edges are fitted to the pixel grid. The stem
width and position are computed more or less inde-
pendently.

If a stem edge is linked to a blue edge, its position
is directly computed. Otherwise, subtle alignments
may occur, beyond our scope here.

3. Finally, serif edges are aligned.

The function ah_hinter_hint_edges_3 in the
file ahhint. c should be consulted for more details.

Computing the position and size of stems is very
sensitive to tuning, containing a lot of heuristic constants.
Most of the patches to the auto-hinter were refinements
to the involved routines.

Segment Grid Fitting After aligning all edges the corre-
sponding segments are fitted to the same position. This
forces all points on these segments to adopt the edge’s
position. The auxiliary function ah_hinter_align_
edge_points has more details.

Each point has a flag AH_FLAG_DONE which is set
when it is aligned to a specific location. This is used for
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Fic. 8: An angle point (left) and an inflection point
(right).

the two distinct interpolation algorithms described be-
low.

Strong Points Experience has shown that points which
are not part of an edge need to be interpolated linearly
between their two closest edges, even if these are not
part of the contour of those particular points. Typical
candidates for this are

o angle points (i.e., points where the ‘in’ and ‘out’ di-
rection differ greatly);

o inflection points (i.e., where the ‘in” and ‘out’ angles
are the same, but the curvature changes sign).
ah_hinter_align_strong_points is the func-

tion which takes care of such situations; it is equivalent
to the TrueType ‘IP’ hinting instruction.

Weak Points Other points in the outline must be in-
terpolated using the coordinates of their previous and
next unfitted contour neighbours. These are called weak
points and are touched by the function ah_hinter_
align_weak_points, equivalent to the TrueType ‘IUP’
hinting instruction. Typical candidates are control points
and points on the contour without a major direction.

The major effect is to reduce possible distortion
caused by alignment of edges and strong points, thus weak
points are processed after strong points.

Hinting Metrics To properly hint the advance widths of
glyphs, ah_outline_compute_segments creates two
‘fake’ segments corresponding to the position of the left-
most and rightmost points in the outline (for the horizon-
tal position only).

These segments are grid fitted, and the resulting
distance between them is used to correct the scaled ad-
vance width.

See file ahhint.c for details; the code looks like
this:

FT_Pos old_advance, old_rsb, old_1lsb,
new_1lsb;

/* leftmost edge */

AH_Edge edgel =

outline->vert_edges;
/* rightmost edge */
AH_Edge edge2 =
edgel + outline->num_vedges - 1;

old_advance = hinter->pp2.x;

old_rsb = old_advance - edge2->opos;
old_1sb = edgel->opos;
new_1sb = edgel->pos;

/* round result to the
nearest integer pixel */

hinter->ppl.x =
( ( new_lsb

hinter->pp2.x =
( ( edge2->pos + old_rsb ) + 32 ) & -64;

- 0old_1sb ) + 32 ) & -64;

where rsb and [sb represent the right and left side bear-
ing, respectively. pp; and ppy are the auxiliary points
which control the advance width. All computing is done
with 26.6 fixed-point numbers.

Conclusion

The general design of FreeType’s auto-hinter has been
proven to be very stable; as mentioned above, only small
changes have been applied, most of them to refine the
computations of the position and width of stems, not the
basic segment linking architecture.

In the future, we will implement additional con-
straints to compute more sophisticated global parameters.
Here is a list of improvements which we will likely im-
plement in the near future.

e Use more glyphs than the letter ‘o’ to find default
stem widths and heights. This is a script dependent
feature.

o Assure that the advance widths of normal digits
have the same value.

o Extend blue zones to cover non-Latin languages such
as Arabic. This is, select character groups for this
feature dependent on the script.

o Autohinting of CJK characters needs additional anal-
ysis steps to assure constant whitespace between
multiple parallel stems. Currently, only stems in
‘m’-like glyphs are handled this way.
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Abstract

This paper presents the Mauro-'TEX system, developed and used in the Maurolico Project, which
aims to prepare critical edition of Francesco Maurolico’s (1494—1575) scientific works. It is in-
tended to help an editor through all phases of creating a critical edition (transcription, collation,
editing, etc.).

Mauro-TEX allows the editors of large and complex projects, such as the Maurolico, to pro-
duce consistent source files, print high-quality hardcopy, and export the sources into the common
electronic formats (PDF, HTML, RTF, etc.).

Mauro-TEX generates a complete mark-up of the edited texts, which makes it possible to
exploit them, using a varity of software tools, to analyze and extract data: pulling out the text of a
specific version from a group of versions, analyzing the error concordances between versions, doing
stemma analysis, etc.

Résumé

Nous présentons dans cette communication le systeme Mauro-TEX, développé et utilisé pour le
Projet Maurolico, dont le but est édition critique des ceuvres scientifiques de Francesco Maurolico
(1494-1575). Il est congu pour assister un éditeur durant toutes les phases de I'élaboration d’une
edition critique (transcription, collation, édition, etc.).

Le Mauro-'TEX permet aux éditeurs de projets importants et complexes comme le Projet Mau-
rolico, de produire des travaux homogenes, d’obtenir une version imprimée de haute qualité et
d’exporter les sources vers les formats électroniques les plus courants (PDF, HTML, RTF, etc.).

Le Mauro-'TgX produit un mark-up complet des textes édités permettant Putilisation (et le déve-
loppement) d’outils d’analyses (semi-)automatiques et I'extraction d’informations : extracteur d’un
témoin parmi un groupe, analyse des concordances d’erreurs entre témoins, analyse du stemma, etc.

Introduction

Il y a cing ans environ, commengait un projet d’édition
des ceuvres scientifiques de Francesco Maurolico, un im-
portant mathématicien italien de la Renaissance (1494~
1575). L’édition, a son terme, fera I'objet de 10 vo-
lumes pour environ 5000 pages. Elle réunira environ
250 textes, allant de simples fragments d’une demi-page
a une ceuvre entiere divisée en plusieurs livres. La pro-
duction de I'auteur couvre 60 années de travail et tout le
champ de la mathématique de I'époque : mathématique
proprement dite, mais aussi optique, astronomie, méca-
nique, gnomonique, etc. Il refonde, quelques fois a partir
de quelques bribes, de nouvelles éditions des auteurs an-
ciens : Euclide, Archimede, Apollonius, Théeodose, Mé-
nélaiis, etc., qu'il complete de travaux personnels particu-
lierement originaux. Peu publiés de son vivant, ils exer-
ceront une influence certaine sur les mathématiciens de
la fin du xv1® siecle et du siecle suivant, en Italie via le

milieu mathématique jésuite, mais aussi dans toute 'Eu-
rope.

L’edition réunit les compétences de vingt cinq per-
sonnes environ, principalement des historiens des mathe-
matiques. Ils habitent différents pays, ont des qualifica-
tion différentes, travaillent sur des machines, des sys-
temes d’exploitation, des logiciels différents. Le néces-
saire travail d’équipe a poussé a I'exploration et exploi-
tation des moyens informatiques disponibles aujourd’hui,
mettant en place une procédure permettant a tous les
chercheurs engagés de travailler de maniére uniforme.
Au démarrage de ce projet, différents choix étaient pos-
sibles, mais 1) les membres du projet Maurolico ne les
connaissalent pas a I'époque ; 2) ils sont tres difféerents de
ce qui a éte développé dans le cadre de ce projet. edmac
est un ensemble de macros ISTEX aidant a la mise en page
d’une édition critique’ ; fustep, de Puniversité de Tiibin-

I. http://wuw.ucl.ac.uk/ ucgadkw/edmac/index.html
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gen, est un systéme professionnel pour produire des édi-
tions critiques. Il est complet mais relativement complexe
et demande un apprentissage certain? ; ¢ze est un systéme
wysiwwyg autrichien de composition et de visualisation des
éditions critiques pour Microsoft Windows3.

Le projet ayant commencé dans un Département
de Mathématiques (celui de I'Université de Pise), il
était somme toute naturel que 'on considére TEX. Le
Mauro-TEX est un systeme d’édition critique des textes.
C’est a la base un ensemble de macros ETEX permet-
tant d’élaborer un balisage, un mark-up des textes édi-
tés. IATEX et les macros «philologiques» construites per-
mettent ensuite de construire automatiquement le texte
critique et son apparat.

Texte critique et apparats

Comment nous parviennent les textes des auteurs ? Les si-
tuations sont tres diverses. Le seul manuscrit autographe
de Pauteur peut nous étre parvenu, a Iinverse le texte
peut avoir eu une tres large diffusion. Il a pu étre co-
pié, quelquefois a des centaines d’exemplaires et il a pu
se constituer une fradition textuelle. A partir de la fin du
xv©siecle, il a pu étre imprimé. Tous les exemplaires par-
venus entre les mains de I'éditeur d’aujourd’hui consti-
tuent les ##moins du texte.

Les témoins sont généralement loin d’étre tous iden-
tiques. L’auteur lui-méme a pu écrire différentes versions
de son texte. Il a pu chercher a 'améliorer. Si le texte a
€té copié, le copiste a pu faire des erreurs. Et expérience
montre que le nombre d’erreurs des copistes est toujours
tres important. Il oublie des mots, saute des lignes ou des
folios et peut modifier ainsi profondément un texte, quel-
quefois jusqu’a le rendre incompréhensible. Au moyen
age, le copiste est typiquement un moine qui sait a peine
lire et écrire. Les copistes se sont aussi trouvées devant des
situations qu’ils ont gérées de maniere tres diverses. Par
exemple, s’ils copiaient un texte ayant des notes margi-
nales, écrites quelquefois par d’autres auteurs, beaucoup
choisissaient d’intégrer sans avertissement les notes mar-
ginales au texte. Il faut encore tenir compte de difficultés
plus matérielles, des ravages du temps, des trous dans le
papier, de folios ou pages perdus, de I'encre qui s’efface,
de taches d’humidité rendant illisible le texte, etc. Enfin,
le nombre d’erreurs est évidemment multiplié exponen-
tiellement selon le nombre de témoins existants.

L’editeur a en charge de fournir au lecteur, a partir
de tous les témoins, un fexte critigue, c’est-a-dire un texte
qui représente les différents témoins et ce qu’il pense étre
la volonté de l'auteur. Le texte critique est accompagné
d’un @pparat critigue qui doit donner au lecteur la possibi-
lité de reconstruire : 1) le chemin parcouru par I'éditeur

2. http://www.uni-tuebingen.de/zdv/tustep_eng.html
3. http://www.oeaw.ac.at/kvk/cte

pour construire le texte critique a partir des témoins; 2)
le contenu de chacun des témoins. Il doit signaler en pre-
mier lieu dans P'apparat toutes les zariantes entre les te-
moins : mots, phrases différentes, dispositions différentes
du texte, notes marginales, ajouts en interligne, dans la
marge, lacunes, etc. Il doit encore signaler ses propres in-
terventions suppléant a des carences de tous les témoins,
les mots, les phrases qu'il a dus éventuellement suppri-
mer, ajouter ou corriger pour garder un sens au texte cri-
tique. Il doit enfin distinguer les mains qui ont écrit le
manuscrit, c’est-a-dire signaler les changements d’écri-
ture et d’encre qui montreraient qu’il y a eu plusieurs per-
sonnes, ou une méme personne a des temps différents, in-
tervenant sur la composition du manuscrit.

Dans le cadre d’une édition avec une tradition tres
riche, c’est-a-dire avec de nombreux témoins, dont les
dates de composition peuvent étre tres étalées dans le
temps, I'editeur essaie de donner les liens de filiation qui
existent entre les témoins, le stemma codicum. Ce travail
peut d’ailleurs participer a la phase d’édition. Si’on peut
par exemple montrer de fagon certaine qu’un des témoins
est affilié directement a un autre, c’est-a-dire qu’il en est
assurément une copie sans qu’il ait de rapport avec au-
cun autre témoin, il est courant que I'éditeur décide de
ne plus en tenir en compte dans la fabrication de son texte
critique, ce qui, dans le cas d’une tradition riche, peut
simplifier de maniére considérable son travail.

Les éditions scientifiques présentent des particulari-
tés par rapport aux éditions classiques. Les textes scien-
tifiques ont souvent une forte structuration dont 'éditeur
doit rendre compte. Les textes anciens font appels a de
nombreuses références internes et externes. Les centaines
de propositions des Eléments Euclide, par exemple, la
bible des mathématiques et leur référence premiere du-
rant vingt siécles, sont constamment citées, uniquement
par un numéro, dans tous les travaux mathématiques jus-
qu’a l'avénement des mathématiques modernes. Ces ré-
férences constantes sont évidemment extrémement im-
portantes pour lhistorien des mathématiques et I'edi-
teur peut les répertorier, les classer et donner en exten-
sion ces citations. Ensuite, la quantité de figures et de
nombres est importante dans les textes scientifiques et
elles sont d’ailleurs deux sources d’erreurs supplémen-
taires et importantes pour les copistes. La question d’une
edition critique des figures des textes scientifiques n’a ja-
mais d’ailleurs €té posée a notre connaissance. Enfin, les
formules, le symbolisme pour des mathématiques plus
modernes que celles du xvi© siecle, sont une difficulté
supplémentaire.

Le Mauro-7TgX

Principes Le Mauro-"TEX est un langage de balises, de
mark-up permettant de construire pas a pas une édition
critique. L'utilisateur transcrit les textes des différents te-

436 TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003



L'utilisation du Mauro-TEX pour I'edition critique de Francesco Maurolico

moins en les réunissant dans un unique fichier IKTEX. Le
langage permet de traiter tous les cas habituels rencontrés
dans une édition comprenant un ou plusieurs témoins.
Pour chaque situation donnant lieu a une ou des variantes
dans les témoins, il signale consécutivement leur contenu
dans les différents champs d’une macro dédice (\VV{}).
Quelques exemples suffisent pour en assimiler les prin-
cipes. Soient trois témoins 4, B et C ayant comme legons
respectives :

A : Sit data gratia, sit datus cubus ...
B : Sit data latio, sit datus cubus ...
C : Sit data ratio, sit datus cubus ...

La transcription est faite de la facon suivante :

Sit data \VV{{A :gratia}{B :latio}
{C :ratio}}, sit datus cubus

La sortie papier a alors la forme :

Sit data gratia“, sit datus cubus ...
a. gratia A latio B ratio C

Le premier champ de la macro \VV{} est par
convention celul qui est retenu pour le texte critique;
les autres sont destinés a remplir 'apparat. Une simple
permutation des champs permet de modifier le texte cri-
tique et I'apparat en conséquence. Ces informations suf-
fisent a séparer le texte critique de 'apparat.

Pour traiter les différentes situations courantes ren-
contrées dans les textes, Putilisateur dispose d’un certain
nombre de raccourcis permettant de remplir automati-
quement l'apparat critique avec les abréviations et argu-
ments standards de la philologie. Supposons que dans le
temoin C, le mot gratia barré vienne apres le mot ratio.
Le transcripteur utilise une macro prédéfinie \POSTDEL
et écrit :

Sit data \VV{{C :\POSTDEL{gratia} :ratio}

{A :gratia}{B :latiol}}, sit datus cubus

Et il est imprime :
Sit data ratio”, sit datus cubus ...
a. post ratio del. gratia C gratia A latio B
Si le mot 7atio apparait comme un ajout en interligne :

Sit data \VV{{C :\INTERL :ratio}
{A :gratia}{B :latiol}}, sit datus cubus

Le texte imprimé est :
Sit data ratio”, sit datus cubus ...
a. ratio in interl. C gratia A latio B

Il est bien entendu possible de remplir 'apparat cri-
tique avec ce que I'éditeur désire, surtout dans les cas
moins courants qui n’ont pas été expressement prévus par
le langage. Par exemple, ¢'il souhaite indiquer que le mot

ratio est écrit a encre rouge dans le témoin C; il fait ap-
pel a une macro \DES{} dont 'argument est libre :

Sit data \VV{{C :\DES{in rubro
atramento} :ratio}{A :gratia}
{B :latio}},sit datus cubus

Le texte imprimé sera :
Sit data ratio”, sit datus cubus ...
a. ratio in rubro atramento C gratia A latio B

Tous les cas courants possédent une macro rac-
courci : omissions, lacunes, mots non lus, répétitions,
transpositions, intégrations interlinéaires et marginales,
corrections du copiste, conjectures et corrections de I'édi-
teur etc. Une codification des noms des témoins a été pre-
vue pour décrire les différents mains ayant travaillé sur le
manuscrit. Dans le cas de variantes longues, ne pouvant
apparaitre pour des raisons esthétiques iz extenso dans
apparat sans lourdeur, un mécanisme a été prévu per-
mettant a P'utilisateur d’indiquer ou se trouvent le début
et la fin du texte donnant lieu a une variante, auxquels
le logiciel se réeferera automatiquement. Enfin, il est pos-
sible de demander a ce que ne soient pas traitées cer-
taines variantes banales. C'est le cas en particulier pour les
fautes d’orthographe et les coquilles rencontrées : I'usage
veut qu’on les signale dans I'introduction a I'edition mais
qu’elles soient absentes de I'apparat pour ne pas I'alour-
dir inutilement. Le mark-up est identique a ce qui a été
expliqué précédemment, sauf que la macro utilisée est
\VB{} ala place de \VV{}. Il s’agit donc d’un moyen tres
simple pour choisir si la variante est significative ou banale
et modifier automatiquement l'apparat en conséquence.

Le mark-up semble suffisamment complet pour réa-
liser une véritable classification des variantes utiles a 'édi-
teur et a I'historien et d’autres balises permettent de dé-
crire formellement les témoins. Des macros plus élémen-
taires sont ainsi prévues pour insérer les changements de
folios, marquer les dates, les titres, les citations et refé-
rences, énoncés de propositions, etc.

Conséquences Un des axes de développement du langage
est qu’il doit permettre de récupérer le contenu de cha-
cun des témoins afin de parvenir a une présentation met-
tant en vis-a-vis deux ou plusieurs témoins ou le texte
critique. LVintérét pour le lecteur ou Phistorien est im-
meédiat : il peut ainsi visualiser facilement les différences
et les correspondances des témoins comparés (ce procédé
n’a pas encore été exploité dans le cas de 'edition Mau-
rolico).

La procédure de mark-up présentée plus haut est
adaptée aux évolutions des connaissances sur la tradition
du texte édité. Il est aisé d’y intégrer un nouveau témoin,
par exemple si un nouvel exemplaire inconnu venait a
étre trouvé. Sil'on a déja fait I'édition de n témoins, un
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(n+1)° témoin est facilement intégré et 'édition est au-
tomatiquement mise a jour par le déplacement éventuel
des champs de la macro \VV{}.

L’edition Maurolico est particuliere car la tradi-
tion des textes qui la composent est relativement pauvre.
Les textes sont souvent autographes, souvent des unicum
et quelques textes ont deux ou trois témoins et un seul
quatre. Cette relative pauvreté présente l'avantage que
transcription et édition peuvent étre faites facilement en
travaillant sur un unique fichier. De fait, l'utilisateur du
Mauro-'TEX collationne les textes I'un apres autre, ajou-
tant aux balises \VV{} du fichier précédent un nouvel ar-
gument. Une tradition avec beaucoup de témoins rend
la procédure bien plus délicate. Avec quatre témoins, le
fichier devientpresque illisible. Quelques essais ont éte
faits pour modifier la procédure dans le cas d’une tra-
dition avec beaucoup de témoins. Ils sappuient sur un
nouveau programme, un «mélangeur», que l'on fait agir
apres la collation des témoins 'un apres l'autre a un texte
de référence. Le mélangeur construit alors le fichier final
contenant tous les témoins. La procédure simule de fait
celle qu’emploie un philologue dans le cas d’une tradition
tres riche. Il commence par choisir et transcrire un texte
de référence : un des témoins ou une édition déja exis-
tante, selon ce qu’il juge le plus adéquat. II collationne
un premier témoin avec ce texte de réféerence. Il reprend
le fichier contenant uniquement le texte de référence et
recommence une collation avec un deuxi¢me témoin. Et
ainsi de suite. Chaque fichier a donc un mark-up lisible
puisqu’il n’inclut que le texte de référence et un seul té-
moin. Apres avoir fait la collation de tous les témoins, le
«mélangeur» réunit tous les fichiers produits et construit
automatiquement le fichier final qui contient le mark-up
de tous les témoins.

D’un point de vue pratique, la procédure d’utilisa-
tion du Mauro-"TEX peut étre résumée ainsi : I'utilisateur
transcrit et collationne les différents témoins. On traite
ce fichier avec un programme, m2/7, servant de prépro-
cesseur, qui permet d’obtenir un fichier ISTEX intermeé-
diaire qui soit compilable a 'aide des macros d’un fichier
mauro.sty (FiG. 1).

On obtient finalement un résultat visualisable en 473,
PostScript, pdf et imprimable (F1c. 2).

Un deuxieme programme 72 Az permet de traduire
le fichier source en fichier(s) HTML exploitable(s) sur
Iinternet (F1c. 3).

Le site http://www.maurolico.unipi.it de
lédition des ceuvres mathématiques de Francesco Mau-
rolico permet a tous de lire toutes les ceuvres qui ont
été transcrites a ce jour avec le Mauro-TEX. Celles-ci
sont accompagnées de nombreuses pages d’introductions
et d’autres utiles a 'évaluation des travaux et du person-
nage : catalogues des manuscrits, des imprimés, icono-
graphie, etc. Le site internet permet d’accroitre la visi-
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F1c. 3 : Une page HTML issue du systeme Mauro-TEX

bilité internationale du projet et de montrer I'évolution
en temps réel d’une édition; la durée habituelle pour
une telle quantité d’ceuvres d’une édition peut étre de
quelques dizaines d’années. Enfin, il essaie d’exploiter au
mieux les possibilités que fournissent les liens hypertextes
pour naviguer entre les différentes ceuvres.

Le langage et les outils informatiques construits au-
tour peuvent aussi étre considérés comme une aide a I’édi-
tion et un outil d’analyse. Pendant la phase de trans-
cription, I'éditeur est guidé par le langage des macros-
raccourcis. La classification des variantes induite qu’il
suppose est aussi une aide a 'analyse des textes. Il est, de
par la conception méme du langage, facile de rechercher
et de classer les variantes selon leur genre. Le cas le plus
typique est la recherche des variantes qui décrivent les
omissions. Leur analyse fournit en général la possibilite
de construire le stemma codicum. 11 est par exemple pos-
sible de visualiser dans des frames html a 'aide du pro-
gramme 72 Av toutes les omissions d’un témoins par rap-
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centra scalae et portionum, quae sunt partes solidum integrantes. 70 Quod
est absurdum, per tertiam | praemissarum propositionum. Non igitur cadet

centrum solidi infra punctum k. //

k
1

a d C

71 Cadat, si possibile est, supra punctum k utpote in punctum p. 72 Atque
punctum [ ponatur centrum scalae cylindricae. Deinde dividatur axis toties,
ut dictum est, constructis cylindris; ut cylindrica figura ad relictas portiones
maiorem habeat proportionem, quam linea bp — linea pl utpote eam propor-
tionem, quam habet linea mp — lineam pl. Hoc?® enim possibile est per 11.am.
73 Cumque p sit centrum totius solidi: | vero centrum unius partium, scilicet
scalae cylindricae: iam per 4.2™ praemissarum m erit centrum reliquae partis,
scilicet relictarum portionum. 74 Quod per quintam praemissarum est impos-
sibile. Quandoquidem centrum extra rei gravis ambitum cadere absurdum est.
75 Non igitur cadet solidi centrum?® supra punctum k. Sed neque infra illud
cadere posse ostensum est. Omnino igitur ipsum & punctum erit solidi centrum.
76 Quod demonstrandum proponebatur.

* Corollaria

77 <1.""™> Et quoniam per 12.*™ centrum scalae est per sextantem unius
axium particularium inferius puncto k£ quod centrum esse totius nunc ostensum
est. Sequitur ut centrum relictarum portionum per sextantem totalis axis sit
superius centro scalae: sicut in triangulo fiebat. Propter proportionalitatem
partium et totius in triangulo et solido sumptarum.

78 <2."™> Sequitur etiam, tam in triangulo, quam in solido parabolico, ut
sextans totalis axis ad sextantem unius axium partialium in ea sit proportione,
in qua totale triangulum ad relictas portiones sive totale solidum ad relictas
portiones. Quod per quartam propositionem et coniunctam proportionalitatem
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F1c. 2 : Une page PostScript issue du systeme Mauro-'TEX

port aux autres, ou toutes les omissions communes a plu-
sieurs témoins. A I'aide d’un systéme de va-et-vient entre
les références des omissions et les textes des témoins, il
est possible d’analyser e visu 'omission et de vérifier la
pertinence d’un lien entre les témoins. I’éditeur dispose
ainsi d’un systéme semi-automatique d’aide a la constitu-
tion du stemma codicum.

Au début de notre travail, les macros KTEX du
mauro.sty sufisaient a construire I'edition sans le prépro-
cesseur m2/v. Au fur et a mesure du développement du
projet sont apparus des besoins qui ont modifié la pro-
cédure. Le projet avait aussi pour but de construire un
site internet contenant I’édition : il a donc été construit
un parser bison pouvant interpréter la grammaire Mauro-
TEX et un programme en C++, m2 Az, pouvant la trans-
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former en html. Les outils d’analyse des textes imaginés
ont ensuite naturellement utilisé ce parser. Les fonctions
d’editions que I'on ajoutait au langage devenaient de plus
en plus difficiles a programmer dans le langage propre aux
macros ISTEX, alors qu’elles devenaient faciles a insérer
dans un ou des programmes en C++ utilisant le parser.
Ainsi le mauro.sty a-t-il été supplanté par un autre pro-
gramme, 72/, et Cest aujourd’hui ce dernier qui est de-
veloppé en priorité. A terme, le mauro.sty pourrait dis-
paraitre.

/
Evolutions

Le Mauro-TEX actuel est le résultat de cing ans d’évo-
lutions et d’adaptations aux besoins de I'édition Mau-
rolico, et il commence a s’'adapter a des situations pré-
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sentant des caractéristiques philologiques différentes. Il
est aujourd’hui a écoute des besoins des philologues qui
voudraient lutiliser et collaborer a son amélioration. Le
Mauro-TEX et les programmes développés autour sont
d’ailleurs sous licence libre GPL dans le but de partager
et faciliter sa diffusion. Plusieurs évolutions ont déja été
expérimentées.

L’apparat est pour l'instant géré grace a des appels de
notes : un mot du texte critique pour lequel une variante
existe dans un témoin ,est suivi d’un appel de note en ex-
posant, et apparat a la forme d’une succession de notes.
Cette solution est due au fait que le projet s’est pour le
moment surtout concentré sur la sortie internet. Pour la
sortie imprimeée, la meilleure présentation pour une édi-
tion critique est sans doute celle qui consiste a référencer
dans P'apparat les variantes par numeéro de ligne ou par
paragraphe. Le projet Maurolico a commencé a dévelop-
per une gestion par paragraphe pour la sortie imprimée
comme pour l'internet.

Les textes scientifiques présentent, comme cela a
déja été mentionné, la particularité d’avoir de nom-
breuses références internes et externes, la plupart du
temps dans les démonstrations faisant appels a d’autres
propositions déja démontrées. Expliciter ces références
dans un apparat différent de I'apparat critique fait par-
tie des évolutions futures du Mauro-TEX pour 'édition
Maurolico. Ainsi chaque référence a, par exemple, per
5% 27 donnera lieu a un apparat fournissant iz extenso
'énonce de cette proposition d’Euclide. Cette fonction
demande bien slir que tous les appels de citation solent
marqués dans le texte et la constitution d’une base de
données des citations des auteurs les plus cités par Mau-
rolico. Le mark-up a déja eté realisé pour tous les textes
transcrits jusqu’a présent et la constitution de la base des
références est en cours. On pensera ensuite a construire
des outils d’analyse des citations ; ne serait-ce que la pos-
sibilité de faire le lien inverse, c’est-a-dire étant donnée
une citation quelconque, d’Euclide par exemple, trouver
tous les endroits de toutes les ceuvres de Maurolico dans
lesquels cette proposition est utilisée, serait extrémement
utile aux historiens des sciences.

Les moyens électroniques et Iinternet permettent
maintenant de fournir plusieurs niveaux de lecture des
textes. Le site internet de I'édition Maurolico permet
pour le moment d’avoir deux niveaux : le premier est une
lecture du texte critique seul, le deuxiéme présente le
texte critique avec son apparat et les notes de I'editeur.
Plusieurs autres niveaux seront proposés dans le futur et,
a terme, on pourra avoir les choix suivants :

I. texte critique seul;

2. texte critique avec apparat critique géré par para-
graphe ;

3. texte critique avec apparat critique, notes édito-

riales, apparat des citations, le tout géré par para-
graphe ;

4. idem mais géré avec des appels de notes en exposant
afin de faciliter les recherches et le va-et-vient entre
texte critique et apparats;

5. textes de témoins mis en confrontation les uns a coté
des autres.

En complément, un systéme de visualisation et mise
en correspondance des textes édités et des images des ma-
nuscrits a été expérimenté. Ce systéme, basé sur les liens
hypertextes du langage html et dont le résultat est vi-
sualisé avec un simple navigateur internet, peut ainsi étre
considéré comme une aide a I'édition, puisque 'éditeur
peut vérifier immédiatement et facilement ses choix. On
se heurte cependant pour la diffusion aux cofits particu-
lierement dissuasifs des droits de reproduction demandés
par les bibliotheques qui conservent les manuscrits.

Mais la plus grande mutation envisagée est I’'abandon
de TEX en tant que langage de mark-up, ce pourquoi
il n’est pas vraiment fait d’ailleurs. Il a semblé plus lo-
gique de muter le Mauro-"TEX vers un langage du type
xml. STEX ne deviendrait plus qu’un intermédiaire per-
mettant la production de fichier PostScript et pdf et 'im-
pression sur support papier.

Conclusion

L’avantage premier du langage et du systeme Mauro-TEX
est une certaine simplicité, et 'on retrouve sans surprise
les arguments qui ont fait le succes de ISTEX : un simple
editeur de texte est suffisant pour travailler ; il est exten-
sible a l'infini ; lapprentissage en est facile (le fait a pu
étre veérifié de nombreuses fois dans le cadre du projet
Maurolico); il répond assez bien a la régle des 80/20 :
seulement 20% des commandes sont utiles pour 80% du
travail. Le Mauro-'TEX semble de ce point de vue un lan-
gage sain, dans le sens ou sa complexité d’utilisation est
directement proportionnelle a la complexité de la situa-
tion : il est simple a utiliser dans des situations simples,
plus complexes dans des situations plus complexes.

Le souhait du projet Maurolico est aujourd’hui d’en
faire un outil universel de développement, d’analyse et
d’édition des textes critiques. Pour qu’il réponde a tous
les besoins des éditeurs, il faudra qu’il améliore I'aspect
graphique de ses sorties papier, qu’il puisse travailler dans
plusieurs langues, quelque soit leur sens d’écriture, avec
tout type de document, classique ou scientifique et tout
type de tradition. Un éditeur graphique et un navigateur
dédiés pourront aider a sa diffusion dans le milieu savant.
Une intégration avec les programmes et les machines uti-
lisés pour 'impression pourront aider a sa diffusion dans
I'imprimerie. $’il conserve une licence libre, il pourrait
alors devenir dans quelques années un standard de I'édi-
tion critique.
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Abstract

This paper describes GraphicP, a new, unified ITEX and plain TEX package that provides a fast
and reliable method for including external images into TEX documents. The \includegraphics
macro of GraphicP is a drop-in replacement of the same command of ITEX graphics.sty and
graphicx.sty, but with many enhancements. Drivers for xdvi, dvips, pdftex and dvipdfm are in-
cluded. Useful tips are given for converting vector and bitmap images into a format usable for
inclusion (typically EPS or single-page PDF).

Résume

Cet article présente GraphicP, un nouveau paquettage IXTEX/p/aiz pour insérer de maniere rapide
et efficace des images externes dans des documents TEX. La macro \includegraphics de Gra-
phicP, remplace au pied levé la commande homonyme de graphics et graphicx, avec un grand
nombre de nouvelles fonctionnalités. Des pilotes pour #4vi, dvips, pdftex et dvipdfm sont également
prévus. Nous donnons un certain nombre de conseils autour de la conversion d’images vectorielles
et bitmap vers un format de fichier utilisable pour I'insertion d’images (typiquement EPS ou PDF

mono-page).

Overview of image inclusion

There are many different technologies to embed exter-
nal images, such as photos, figures, function plots and di-
agrams into TEX documents. Most methods involve the
following steps:

I. designing (drawing) the image in an external pro-
gram;

2. converting it to a file format recognised by TEX;

3. loading an embedder (a TEX package that can em-
bed images);

4. placing inclusion commands at places of the .tex
document where the image should appear;

There are additional, less common steps:

5. providing feedback to the image drawing program
about the final image size and position;

6. replacing fonts and glyph sizes in the image to match
the main text font, compensating for the effect of
scaling and allowing TEX math formulas;

7. changing line widths to compensate for scaling.

In some technologies, these steps are integrated,
so the non-WYSIWYG image code can be typed di-
rectly into the .tex document. Examples are the
ISTEX portable picture environment and its variants;
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epic, eepic, gastex, Xy-pic, MFpic, ConTEXt’s inline
METAPOST environment. This paper discusses only the
generic process of embedding external images, not these
integrated, specific solutions.

In WYSIWYG word processors, images are usually
inserted by opening them in their appropriate applica-
tion, and using the clipboard to copy them to the docu-
ment inside the word processor. Scale, rotate, move and
resize operations are performed with the mouse, provid-
ing instant feedback to the author about the final appear-
ance of the image and how it affects text flowing around
it. Compared to this, the steps above seem to be over-
complicated, and a real pain to the author. This is partly
because easy handling of images needs a WYSIWYG envi-
ronment with instant feedback while editing. TEX — by
design — lacks both of them. So inserting images to TEX
documents is expected to be a tedious process, no matter
how sophisticated the tools that are used. Nevertheless,
it is worth improving the tools, so TEX can compete with
other document preparation methods. Emphasis should
be put on quality, stability, compatiblity and output size,
not on ease of use.

This paper describes steps 2—4 in detail, using
tools traditional for years, including Ghostscript, dvips,
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dvipdfm, pdftex, METAPOST, the convert utility of
ImageMagick, The GIMP, as well as replacement tools
from the new GraphicP package, available from CTAN.
The a2ping.pl utility replaces epstopdf and others,
img__bbox.pl replaces ebb from dvipdfm, pdfboxes.pl
improves PDF files, graphicp.sty replaces traditional
HTEX graphics.sty and plain TEX epsf.tex. These new
tools work together with the sam2p [ 1] raster image con-
verter, which replaces tiff2ps and the EPS and PDF ex-
port filters of other image processing software such as
convert. This paper compares the new and the replace-
ment tools in detail, and proposes a more reliable and
accurate general image embedding technology for both
ISTEX and plain TEX, using the proper combination of

these programs.

The embedder. TEX doesn’t understand image files. In
particular, TEX cannot extract an individual pixel, line
or label from an image. The only reason why the em-
bedder macros running in TEX read the image file is that
they need the bounding box for proper scaling. The
bounding box (or dbox) is a rectangular area of the im-
age file that contains all visible parts of it. The bbox is
of the form (llx) (lly) (urx) (ury), in which the point
at ((llx), (lly)) is the lower-left corner of the image, and
the point at ({urx), (ury)) is the upper-right corner. It
is a common tradition to have (llx) = 0, (lly) = 0,
(urx) = image width, (ury) = image height. Once the
bounding box has been extracted, and the desired width
of the included image is known, the embedder can calcu-
late the actual height and leave empty space for the image
on the paper.

The embedder inserts the image file name, the
computed horizontal and vertical scale factors into the
DVI file as a \special. The printer driver is responsi-
ble for loading the image file and sending it to the printer
properly scaled and rotated. The image file format must
be compatible with the printer driver. For example, the
popular printer driver dvips requires all images to be in
the Encapsulated PostScript (EPS) format. pdftex accepts
PDF, PNG, JPEG and TIFF images. dvipdfm accepts
PDF, PNG, JPEG and METAPQOST EPS images. Usually
the author of the image prefers a different file format for
development, so conversion is necessary. Some convert-
ers are safe, efficient and faithful in the sense that they
create valid and small output without information loss,
but others have to be used with great care.

The most important requirements for an embedder
are:

1. ability to specify the image size and/or scaling
2. ability to specify rotation angle and mirroring
3. ability to clip unnecessary parts (crop)
4

. extracting the bounding box properly from all file
formats

full compatibility with dvips, pdfTeX, dvipdfm
compatibility with other printer drivers

7. reuse of the same image object if embedded multi-
ple times

QN

8. running text around the image
9. support for floating figures

Requirement g has been well supported for a long
time in IXTEX, by the table and figure environments.
However, requirement 8 is solved only, and with limi-
tations, in floatflt.sty. The other requirements are cor-
related more strongly, they are implemented in the de
facto standard for an embedder of KTEX: graphics.sty
(includes both graphics.sty and graphicx.sty). It
is well-documented, and it provides a convenient syntax
and unified (printer driver and file format-independent)
interface for including any kind of rectangular image into
ISTEX documents. Using it is rather easy:

\usepackage [dvips]{graphicx}
... \begin{document} ...
\begin{figure}
\includegraphics[width=0.9\textwidth]l,
{footown.eps}
\caption{The map of Footown}
\end{figure}
... \end{document}
graphics.sty is not available for plain TEX, but there
is a similar but less powerful package (specific to EPS im-
ages), epsf.tex. An example:

\input epsf 7% in plain \TeX

\epsfxsize=0.9\hsize \epsfbox{footown.eps}

Why GraphicP? graphics.sty contains several inconsis-
tencies and weaknesses, which document authors must
care for when embedding images. Some of these prob-
lems are just annoying quirks, others affect the image
placement and scaling, visible to the reader. GraphicP
intends to be a stable and accurate replacement for graph-
ics.sty, fixing many problems, but without changing the
syntax of the \includegraphics command substan-
tially. It doesn’t contain fundamental additions, only
small fixes and additions, and increased consistency and
portability.

As GraphicP evolved, it has been extended with
Perl scripts, for example a2ping.pl and other standalone
programs in addition to the TEX macros in graphicp.sty.
These external programs are optional, because a Unix
system is needed by some of them.

graphics.sty implements a framework, separating
the general high-level functionality from the printer-
driver specific low-level one. For example, the command
\usepackage [pdftex] {graphicx} loads the graph-
icx.sty user interface with the pdftex.def driver. (The
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other interface, graphics.sty, differs in the syntax of the
\includegraphics command.)

This separation is a good design choice in general,
but it makes it more difficult to do fundamental changes.
Another drawback of graphics.sty is that it is tightly
integrated into IXTEX, so it would be quite difficult to
add plain TEX compatibility. GraphicP has been im-
plemented from scratch. The name of its embedder,
pgraphicp.sty, suggests that it can be used as a replace-
ment of graphics.sty. For example, the IFTEX ‘Footown’
example above works by replacing the first line with
\usepackage [dvips]{graphicp}.

Preparing the image for inclusion

PostScript is a two dimensional page description language
that can fully describe the visual appearance of printed
material. A PostScript document is composed of straight
lines, curves, filled regions delimited by these, text, bit-
map images and others. PDF is a portable document
format mainly for distributing two dimensional, mainly
static material in electronic form. The same graphics
model is used in PostScript and PDF, so — in the ideal
case — there is no loss of information or precision when
converting between PostScript and PDF.

Other important differences, such as sheet trim-
ming, colors, slide shows and web hyperlinking are not
considered in this document.

Any image (bitmap, vector and combined) can be
faithfully represented in PostScript and PDF. The EPS
(Encapsulated PostScript) file format is a single-page
PostScript document with some other minor restrictions,
so it 1s perfectly suitable for representing inline images
in a document. There is no restriction in PDF; any one-
page PDF can be treated as an image. Most TEX printer
drivers accept the images in either EPS or PDF, so the
goal of this section is to convert any image to both of these
formats. Note that TEX and dvips cannot embed nor-
mal (non-encapsulated) PostScript documents, because
the bbox is missing, and PostScript documents may con-
tain device dependent or global state changing operators.
Use a2ping.pl to convert PS to EPS.

Most Windows users working with a word proces-
sor haven’t heard of PostScript, and have never used PDF
for embedding. The Windows clipboard and OLE hide
the file format; as long as the image can be copy-pasted,
its format doesn’t matter. 'This user-friendly approach is
not available in TEX, beacause it is technically impossible
to copy-paste binary image data into the human-readable
.tex source. Thus each image has to be saved into a
separate file, and the .tex file contains only references
to these files in the form of \includegraphics com-
mands. The file format depends on the printer driver; it
should be — in general — EPS for TEX combined with
dvips, and PDF for pdftex and dvipdfm.

Inserting External Figures with GraphicP

Conwersion to EPS or PDF. EPS and PDF files are not eas-
ily editable, so they should be converted or exported by
the preferred image drawing appliaction of the author.
Most modern vector graphics editing programs, includ-
ing Illustrator, CorelDRAW, Visio, Acrobat, InDesign
and QuarkXPress have a direct EPS export feature; some
of them can export PDF.

One has to consider the quality, the compatibility
and the size of the exported image. Some programs build
up circles using a constant number of straight lines or can-
not emit glyphs in vector format (= low quality), some
images contain proprietary or legacy junk, or they need
new features of PostScript LanguageLevel 2 or 3 not sup-
ported by old printers (= low compatibility), some pro-
grams emit 100 kB of procedure sets that are not used
anyway, or they represent objects inefliciently (= big
size). Thus it is worth knowing more than one way to
do the same file format conversion. Unfortunately, there
is no golden rule: the best EPS and PDF output can be
found only by experimenting.

If the original image is in raster format, the sam2p
command-line utility can be used to create a small and
compatible PDF or EPS file. sam2p — with the help
of tif22pnm, png22pnm and djpeg — can read today’s
most popular raster image formats. The author should
save the image in an intermediate format (recommended:
PNG or TGA), and feed that to sam2p.

The first page of a normal PostScript document
can be converted to EPS or PDF with a2ping.pl, part of
GraphicP, for example: a2ping.pl in.ps out.eps.
For the PS—PDF conversion, a2ping.pl calls Ghostscript
with the device pdfwrite. Ghostscript 7.00 or later is
recommended to avoid missing objects and low-quality
glyphs. The PDF output is quite small. As an alterna-
tive, Acrobat Distiller can be used for converting PS to
PDF, but it is not free, and the settings should be speci-
fied properly to create a small and compatible PDF.

There is a general EPS export method for any Win-
dows and Macintosh application that is able to print. It
needs the PostScript printer driver freely available from
Adobe [10]. The PostScript printer description should
be adist4.ppd [11]. Select the following features dur-
ing installation: adist4.ppd, print to file, optimize for
compatibility (ADSC), PS LanguageLevel 2, embed all
the Type 1 (vector) and TrueType fonts as Type 1 fonts,
embed even the standard fonts. One may choose between
PS (DSC) or EPS output to avoid rotation. Scaling is not
important, because the TEX embedder is able to re-scale
images. Translation can be compensated by editing the
bounding box comment by hand. After setting it up, any
document can be printed from any application to a Post-
Script file — it works similarly to normal printing, but a
file will be created on disk. The bounding box can then
be modified by hand, and a2ping.pl may be applied if
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necessary. If the application can create EPS files itself, it
should be compared to the printer-driver-based generic
method.

Adobe distributes a utility named PDFWriter that
can be used from any Windows application to print to a
PDF file. Using it is not recommended, because it com-
pletely confuses accented glyphs, and even other glyphs
in some fonts.

PostScript has been the traditional page description
language on Unix systems for a long time, so most Unix
utilities have PostScript output. The most important of
these are:

e Acrobat Reader can print to PostScript, so it can be
used as a PDF to PS converter. In the File/Print dia-
log, select File and Level 2 Only, uncheck Fit to Page
and Download Far East fonts, check Download Fonts
Once and Use Printer’s Halftone Screen.

As an alternative, invoke:
acroread -toPostScript -level2 ...
from the command line.

o Ghostscript can convert PostScript to PDF. The
epstopdf utility by Thomas Esser makes this easier,
but a2ping.pl is a better replacement.

e dvips -E creates EPS files, but it sometimes com-
putes the bounding box wrong, so a combination of
dvips and a2ping.pl is necessary.

o Figures created by XFig can be converted to EPS
with a command like fig2dev -L eps in.fig >
out.eps. Also XFig can create EPS files, and newer
versions can even make TEX typeset some of the la-
bels: The Special Flag should be set to Special in the
Text Edit panel, and the file exported as Combined
PS/EEX, with name out.eps. Then \input
out.eps_t should be called. Unfortunately it is
impossible to post-scale the image this way.

e Both Netscape Navigator and Mozilla can print to
PostScript, but their output is rather ugly. (The
printed output of Internet Explorer is not so ugly,
but tables are often cropped at right.)

e The GIMP can print to both PostScript and EPS, but
sam2p is usually a better solution.

e pdftops from xpdf can convert PDF to PS and EPS.
Unfortunately it doesn’t work with weird fonts or
encodings well, and older versions simply discard
PK fonts embedded by pdftex.

The output of METAPOST doesn’t need conver-
sion, because it’s already EPS, and the PDF-specific
drivers in GraphicP can embed it in a PDF document
without external converters. It is possible to embed TEX
output into TEX: the PDF files created by pdftex can be
included directly, and the PostScript output should be
run through a2ping.pl to create EPS.

Sometimes a multi-step conversion produces the
best results. For example, the author of this article of-
ten uses the pipeline of PostScript printer driver, Acro-
bat Distiller, Acrobat (cropping and EPS output), Acro-
bat Distiller, pdftops to create a small and portable EPS
file that can be embedded.

Content management. Additional information has to be
remembered for each image: proposed image title (cap-
tion), the documents or floating figures containing the
image, the file name, the editable source file of the im-
age, how it was converted from its source, is it available
in another format (e.g. both EPS and PDF), the \label
the figure will have, etc.

Keeping this meta information up to date is im-
portant if either the images or the document containing
them are planned to be reused in the far future. The au-
thor of the document should decide how to face this or-
ganization task. Only some hints are provided here.

On Unix systems it is traditional to write a Make-
file for compilation, even document compilation. The
enough _tex.pl script is provided in the GraphicP dis-
tribution for convenience: it runs TEX enough times
to resolve all references and indices. It can be in-
serted into a Makefile instead of bare latex invoca-
tions. Makefiles may also automate image conversion,
creating EPS and/or PDF from the source images before
compiling the document.

It is wise to retain an EPS, PDF, PNG or JPEG copy
of each image, so they can be opened decades later, be-
cause tools that can open these formats with the same se-
mantics as today are expected to be available for a long
time. On the other hand, proprietary and closed file for-
mats should only be used for temporary storage — if the
company stops supporting the file format, it will be im-
possible to open such images later.

The same is true for TEX texts: one should make
a backup of all classes, styles and auxiliary macro files,
including those that were used to create the format file,
plus all source and image files belonging to the specific
document. A full backup eliminates the risk that a .tex
source doesn’t compile anymore, or it compiles with dif-
ferent line breaks. The Linux strace utility can list all
files opened by latex and other programs.

Features of GraphicP

Runs on both plain TgX and ETEX. It contains a compat-
ibility layer (laemu.sty) in plain TEX that provides the
ISTEX package loading, error and warning indication, and
some other simple common macros. Care has been taken
to use plain TEX constructs whenever possible, e.g. \def
instead of \newcommand. During development and test-
ing, I have been using plain TEX, because porting it to
ISTEX is almost trivial compared to the other direction.
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More accurate calculations. Knuth has designed TEX not
to use floating point numbers. This is an important porta-
bility advantage, because different rounding implemen-
tations of different CPUs don’t affect the positions of line
and page breaks calculated by TEX. It would be a painful
headache, for example, if the same TEX document com-
piled differently on the author’s Linux system and the
publisher’s Solaris system.

Real numbers in TEX are represented in 15.16
signed fixed point notation. That is, 1§ bits are reserved
for the integer part and the sign, and the precision is
2716, 50 a rounding of up to 2717 pt may occur after each
operation. Fixed point arithmetic has the important ad-
vantage that additions and subtractions are always accu-
rate.

But what about multiplication and division? When
scaling an image of size wd X ht to the desired width
dwd, the actual height is calculated as ht-dwd/wd. Mul-
tiplication and division are equally important operations
in image scaling, and often the result of the multiplication
exceeds the maximum TEX dimension of about 16000 pt.

TEX provides real number multiplication with the
following trick:

\dimen0=42pt
\dimen1=0.333333333\dimen0
\showthe\dimen1

The calculated result (13.99979pt) is not accurate. An-
other weakness of the built-in multiplication is that it in-
troduces errors larger than the minimum 2717 pt. For
example 0.00001in = 0.0011pt, but 0.000005in =
0.0 pt.

The TEX primitives are not suitable for scaling; be-
cause multiplication is not accurate enough, it results in
overflow, and there is no built-in real number division at
all. So a high precision, non-overflowable scaling oper-
ation has been implemented from scratch in div16b.sty.
Its internal number representation is 30.32 signed fixed
point, and it stores a number in two TEX \count regis-
ters. Input and output values are still 15.16 real num-
bers. Due to the increased precision, overflow can never
occur, and the multiplication is always accurate, even
1sp - 1sp isn’t truncated. The division routine does re-
peated subtraction, possibly doubling or halving the divi-
sor after each subtraction. Halving may introduce small
internal rounding errors, but fortunately no error occurs
when the scaling ratio is a-2°, where a and b are integers.

Empirically, the error of the scaling algorithm in
practical image sizes (100 .. 3000 pt) is 0 .. 2 sp, while the
result of \Gscale@div in graphics.sty deviates some-
times as much as 1pt, which is noticeable. Another
drawback of graphics.sty is that it calculates different
widths inside normal latex and pdflatex.

Inserting External Figures with GraphicP

Enforced dimensions. When the user specifies [width=
or [height=, these will be enforced (using \hss), ir-
respective of what the driver generates. graphics.sty
doesn’t have this feature, and considering the less accu-
rate image scaling, differences up to a few pt can occur,
which can seriously affect further line and page breaks in
the document.

Gives bbox hints. It is possible to convert a TEX page to
EPS with dvips -E. dvips calculates the bounding box
of the page automatically, taking into account the glyphs
and rules on the page. Unfortunately, version 5.86e still
detects the image bounding box wrong, especially with
images descending below the baseline. GraphicP works
around the problem by forcing dvips to exclude the im-
age from the calculation, and adds two small invisible
(white) rules at the corners. This feature can be disabled.
A similar problem occurs in xdvi, which sometimes
crops too much from the edges of the image. This is
solved by forcing it not to crop at all. Cropping can
be controlled from \special{PSfile=...}, but printer
drivers interpret it differently, so the specification emit-
ted by graphicp.sty disables cropping completely. This
also solves a similar problem with dvipdfm, which would
otherwise crop EPS images below the baseline.

File format detection. As opposed to graphics.sty, Gra-
phicP doesn’t rely on the the file name to determine
the file format. Files with bogus or invalid extensions
are treated properly, and EPS files created by META-
POST (img. 1, img.2 etc.) are also embedded correctly.
The annoying bug of graphics.sty of failing to recognise
an.image.pdf as .pdf is also eliminated.

File format decisions (implemented in pts_bbox
.sty) are based on the first four bytes read from the file.
GraphicP can distinguish between PNG, TIFF, JPEG,
MPS (EPS created by METAPOST), EPS, DOS EPSF and
PDF properly.

External bbox parsing. graphics.sty can read tiny .bbx
files that contain only a %%BoundingBox comment. This
is faster and more accurate than full image parsing, be-
cause .bbx files have extremely simple syntax. Gra-
phicP accepts \graphicPmeta commands instead of
.bbx files. Each of these commands describes a single
image file, for example:

\graphicPmeta{i.1}{EPS.MPS}{0}{0}{99}{534}
\graphicPmeta{i.2}{EPS.MPS}{8}{9}{10}{76}

A list of these lines can be inserted right into the .tex
document before typesetting the images, or it can be
\input from a separate file (proposed extension: .gpm).

A Perl script called img_bbox.pl is included in
GraphicP to generate these lines. For example, use
the command img_bbox.pl -tex *.eps *.pdf *.
jpg *.tiff *.png >all.gpm. The script supports
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more than 42 image formats, included all formats em-
beddable by graphicp.sty. File names may contain TEX
control characters; they are properly escaped.

Getting the bbox of a PDF (the /MediaBox) is
rather complicated, because it is deeply hidden some-
where in the page tree of the binary PDF file. Nei-
ther GraphicP, nor graphics.sty can do this reliably when
running inside tex; both of them expect the /MediaBox
to be in a line on its own, and they can be confused when
there are multiple such lines. The solution is to run Gra-
phicP inside pdftex, or — to get all four bbox coordi-
nates — to use img__bbox.pl, which can navigate the PDF
page tree properly.

As an alternative, GraphicP contains another Perl
script, pdfboxes.pl, which modifies an existing PDF file
so that the bounding box will be available right in the
beginning. This is essentially a proof-of-concept imple-
mentation: it proves that it is possible to insert a new
object into a PDF file and modify all offset references to
other objects, without the need to parse and regenerate
the full PDF. sam2p 0.43 and above emits the bounding
box early enough, so pdfboxes.pl is not needed.

a2ping.pl can detect all three bounding box types,
the setpagedevice and other PostScript operators.

Internal bbox parsing. The bbox extraction capability of
graphicp.sty is limited by the fact that TEX reads files
line-by-line, thus it is hardly possible to parse a binary file
properly. \catcodes are used extensively to ignore most
of the binary “junk”, so the dimensions of PNG, TIFF and
JPEG files cannot be extracted, and PDF parsing is very
limited. Fortunately, pdftex provides primitives to ex-
tract the bounding boxes of these binary files, and dvips
doesn’t support these file formats anyway.

All three types of EPS bounding boxes are sup-
ported; the user can choose between the exact and the
rounded bbox, if both of them are present. The default
is to choose Exact, then Hires, then normal (rounded
to integer) bounding box. This can be overridden by
[hiresbb] and [exactbbl.

Nonzero depth. Images can be lowered below the base-
line, for example:
\includegraphics[lower=20]{t.eps}

moves the image down by 20bp. Also GraphicP can
recognise negative lower-left in the bbox, and move
the image below the baseline automatically (only with
[below]). Horizontal movement is not possible, but the
user can insert the appropriate \kern commands before
and after the image.

Raster images are always aligned onto the baseline,
so an explicit [1ower=] or [raise=] should be used in-
stead of [below] to move them vertically. Alternatively,
sam2p has the -m:lower: (dimen) option that creates a
pre-lowered EPS or PDF from the raster image.

a2ping.pl automatically raises images up to the base-
line, unless the --below option is given.

Awoids duplication. dvipdfm and newer versions of pdf-
tex both support Form XObjects, a means for reusing ma-
terial already typeset. GraphicP uses Form XObjects to
embed an image file only once, no matter how many times
it appears in the document. This optimization is im-
possible in PostScript documents, because they are read
sequentially, and caching images already read imposes a
high risk of memory shortage.

METAPOST with all drivers. Although METAPOST
generates EPS, these text files follow such a simple struc-
ture that they can be converted to PDF drawing op-
erators (\pdfliteral) within TEX, as done in Con-
TEXt’s supp-pdf.tex, written by Hans Hagen. Gra-
phicP loads this routine in case such an MPS image is to
be loaded. However, these macros consume a lot of TEX
memory, so they can be disabled by saying

\usepackage [nopdftexmpost] {graphicp}

In fact, METAPOST output is the only image for-
mat that is supported by all drivers of GraphicP. It is
recognised by an ADSC comment in the EPS header; the
file name doesn’t matter — it can be t.1, t.eps, t.ps
or anything else.

METAPOST doesn’t emit a high resolution bbox by
default, but context/mp-tool.mp adds the appropri-
ate code to extra_endfig. Alternatively, one can type
this into the beginning to the .mp file:

extra_endfig := extra_endfig & "special ("
& ditto & " /HiResBoundingBox: " & ditto
&"&decimal xpart llcormer currentpicture&"

& ditto & " " & ditto
&"&decimal ypart llcorner currentpicture&"

& ditto & " " & ditto
&"&decimal xpart urcorner currentpicture&"

& ditto & " " & ditto
&"&decimal ypart urcorner currentpicture"
& Il) ; n ;

METRAPOST creates EPS files with the wrong exten-
sion. When reading ajob.mp, the figure under the scope
of beginfig(42) will have the file named ajob.42.
Passing a negative number of beginfig will create
ajob.ps. These settings are hard-wired into META-
POST, thus the files have to be renamed before inclusion
with graphics.sty. GraphicP doesn’t have this limitation.

Better Babel compatibility. Many Babel languages make
the characters " and ¢ active. This conflicts with the
METAPOST loader and other PDF-specific code graph-
ics.sty borrows from ConTEXt, so

\usepackage [pdftex]{graphicx}
\usepackage [magyar] {babel}
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is the correct loading order. Users of GraphicP don’t
have to care, because it uses external code only for
METAPOST EPS to PDF conversion, wrapped by proper
\catcode resets, so no error occurs.

Backward compatibility. Although the TEX and KTEX
interfaces used haven’t changed much in the last few
years, pdftex is under development. GraphicP adjusts
itself to the version of pdftex running it. GraphicP has
been tested with pdftex 0.12r (Debian Slink), 0.14 and
1.00a (Debian Woody).

graphics.sty is not Unix-specific; it should work in
any architecture or OS to which TEX has been ported,
but the Perl scripts provided in the GraphicP distribution
currently require a Unix system. They can be ported to
other platforms easily if there is considerable interest.

For educational purposes, graphicp.sty (which pro-
vides \includegraphicP)and graphicx.sty (which pro-
vides \includegraphics) can be loaded in this order.

Draft support. It is often desirable to omit images
from the document, especially in the development phase
where fast compile—redisplay cycles are of primary im-
portance. Of course, the space for the images still has
to be reserved. Contrary to graphics.sty, GraphicP sup-
ports this kind of draft mode by specifying the appropri-
ate driver, e.g.:

\usepackage [driver=invisible] {graphicp}

The supported draft drivers are:

invisible a transparent rectangle is displayed without the
image

blackbox a solid black box is displayed, showing the
bounding box — wastes a lot of ink

frame ablack rectangular frame shows the bounding box

namedframe the image file name is displayed in the black
rectangular frame. Uses \textan (in asciiall.sty) if
available to display weird characters in file names.
The real drivers are:

pdftex the default driver when pdfITEX is detected.
Cannot display EPS images.

dvi a common subset of dvips and dzipdfm. This is the
default when running under normal (non-pdf-)TEX.
Can display EPS and MPS only.

dvips cannot display PDF and raster images.

dvipdfm calls Ghostscript to convert EPS to PDF auto-
matically.

The file texmf/dvipdfm/config should be up-
dated to improve bounding box calculation and others
during EPS to PDF conversion (don’t forget to enter the
actual path to a2ping.pl):

D "zcat -f %i | ./a2ping.pl --below - %o"

Inserting External Figures with GraphicP

EPS fixups. a2ping.pl detects and emits all three bbox
types with proper rounding, removes DOS EPSF binary
junk, removes HP UEL header, adds some ADSC com-
ments, can read and write from a pipe, converts PS to
EPS, calls sam2p to convert raster images to EPS, removes
form feed from end of EPS.

For the PDF—EPS direction, a2ping.pl invokes
pdftops. a2ping.pl can output multiple-page PS, PDF
and HP PCL5 documents, with corrected paper size
(forced), resolution, duplex and tumble settings. The
ouput of Ghostscript is post-processed if necessary.

a2ping.pl can shift images, so the lower-left corner
is in the origin, but it can also retain the original bbox.
This works for both EPS and PDF.

a2ping.pl is not only a converter, but it contains
many fixup routines, so it can be used to fix EPS files from
a source incompatible with dvips.

Work pending

cropping Now \includegraphics always embeds the
whole image. It should have a c1ip= option, just as
in graphics.sty.

transformations all 8 combinations of flipping and rota-
tion by 90° should be added.

imtrix a unified way for replacing labels in EPS and PDF
images by those generated by TEX. Would be sim-
ilar to psfrag.sty.

compatible options  \includegraphics should have
the following options, with the same meanings as in
graphics.sty: bb=, totalheight=, keepaspect
ratio=, type=, ext=, read=, viewport=.

optional bbox dots the 1 sp wide white dots that forcibly
mark the bounding box of the image should be made
optional.

arithmetic more complex arithmetic expressions than
width=0.9\textwidth should be allowed in the
width= and similar options.

testing with images originating from various programs.

Conclusion

The most important benefit of TEX is that it helps au-
thors and typesetters to produce beautiful printed doc-
uments. Although inserting figures in TEX documents
isn’t easy, TEX helps us to make the images consistent and
pretty. There are serious quirks and limitations during
production, conversion and inclusion, but once the im-
age has been included properly, it remains there without
accident: it won’t overlap the bottom margin (unless ex-
plicitly requested), it will be numbered and floated prop-
erly, it will never be torn from its caption, etc. The to-
tal size of the images doesn’t affect TEX: it runs happily
(albeit slowly) on a book with thousands of large images,
and never crashes. Beyond creativity, the authors must
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have the technical knowledge to create documents with
images, but they can also enjoy many benefits unique in
computer typography.

The author uses several tools when dealing with im-
ages: image editors, converters, the embedder and the
printer driver. It is essential that these tools work prop-
erly and they can communicate with each other. Gra-
phicP provides an embedder implemented from scratch
that gives more flexibility to the author and instructs the
printer drivers in a more compatible way than the tra-
ditional ISTEX embedder, graphics.sty. GraphicP also
contains many converters that fill the gap between the
various output file formats of the powerful image editors
and the formats the printer drivers work well with. The
converters do not enhance the visual appearance of the
image, but they ensure that bounding box and orientation
information is emitted properly, and they also do some
syntactical changes. They try to work smartly, without
image-specific instructions from the caller.

Existing printer drivers are fairly good, provided
that the embedder gives them specific and correct in-
structions what to do. However, existing WYSIWYG im-
age editors cannot cooperate well with TEX. Their out-
put often has to be adjusted by hand, or by using specific
converters.

The aim of graphicp.sty is not to compete with or
replace graphics.sty, but to provide a proof-of-concept
alternative showing that some of its functionality can be
implemented better. The key, unmatched benefits of
graphics.sty are the framework approach, support for
many printer drivers, and the extent of testing. Extend-
ing graphics.sty with the features of GraphicP while re-
taining these benefits would be a glorious, but enormous,
work.

The scripts and other programs of GraphicP are, as
far as its author knows, unique. They can be used to-
gether with both graphics.sty and graphicx.sty, and even
for generic image processing purposes unrelated to TEX.
GraphicP is hoped to increase the efficiency of everyday
image processing tasks done by TEX authors and publish-

€rs.
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Abstract

Recently METAPOST has been preferred to METAFONT, although this need not be the general
case. Each can be used, with its own specific advantages, and readable source text can be written
for both great compilers! We provide some advice on how to do it in such a way that practically no
change in incorporating corresponding figures into a document is necessary. This includes typeset-
ting labels using Alan Hoenig’s labtex macros, which can be done independently even if graphics
produced by METAPOST instead of METAFONT are then used in the document. Some examples
of geometric diversions are given.

Résumé

Ce dernier temps METAPOST est de plus en plus utilisé, vis-a-vis de METAFONT, ce qui n’est
pas indispensable. En effet, on peut utiliser chacun des deux dans des cas spécifiques et profiter de
leurs avantages respectifs ; d’autre part, on peut écrire du code lisible par les deux compilateurs !
Nous proposons un certain nombre de conseils pour ce faire, de maniére a ne pas changer la maniére
dont une figure est insérée dans un document. Cela comprend également la composition de 1égendes
aux figures en utilisant les macros labtex d’Alan Hoenig, ce qui peut étre fait indépendamment du
fait si les graphiques ont été produits par METAPOST au lieu de METAFONT. Nous proposons
également un certain nombre de divertissements géométriques.

Introduction

There are many ways to assign labels to selected points
of a picture. One easy example is given in the TgXbook
(p- 389), which introduces the macro \point. Using
variable \unit (or possibly \xunit and \yunit, why
not?) one can label any inserted graphics and change the
position of its labels dynamically, should the picture be
rescaled, by changing \unit. But if we are concerned
with pictures prepared by METAFONT or METAPOST,
there are more convenient possibilities as well.

A better way is to use communication between
METAFONT and TEX via a #fm file. There are two ba-
sic possibilities on how to store coordinates of selected
points: via fontdimens or via kerning. Both of these ideas
belong, as far as I know, to Alan Hoenig (see [2,3]).

The first way has one important drawback: the
number of fontdimens is very limited. The other way
(labtex.mf and labtex.tex macros) gives the user
much more freedom to store coordinates. This very
short macro file uses for that task kerning with the first
three characters (it can be easily modified to use more if
necessary, as METAFONT’s limit on the number of kern-
ing pairs is now more than 32,000).

Inspired by [ 3], Alan Jeffrey proposed in[ 5] another

way to manipulate labels of METAFONT diagrams. Be-
cause of deficiencies in the file-handling capabilities of
METAFONT he used the /og file for communicating be-
tween METAFONT and TEX, extracting the desired in-
formation with the grep utility.

Clearly, METAPOST can solve all these problems
easily and smoothly, as it has own labelling mechanism
which uses TEX for typesetting labels, which are then
converted into low-level METAPOST commands. Does
this mean that we should rewrite all our old programs
written for METAFONT, as we did when we changed
from the old METAFONT 78 to the new one? Not at
alll’ John Hobby, author of METAPOST, has arranged
for all METAFONT sources (with some exceptions) to
compile with METAPOST using a special format file
mfplain.mp.

While there are many good reasons to prefer META-
POST to METAFONT (use of colour, no problems with
higher resolution, etc.), I am still preparing many black
and white documents with geometric pictures printed
in normal resolution and I am accustomed to use both:
METAFONT, when proofing, and only then (if necessary)
METAPOST for the final compilation. For such a rea-
son I rather often prefer to use labtex (after ten years of
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excellent experience) for labels as it works in both cases
without any substantial change. The aim of this short
contribution is to stress that labtex can also be used with
METAPOST without any serious problem.

It could be done directly: METAPOST stores the
metric information into a tfm file exactly as METAFONT
does; the only drawback is then the great number of triv-
ial files generated. So it seems better to produce pictures
by METAPOST without labtex, while the appropriate
metric file with related kerning information given by lab-
tex’s pointing commands will be regenerated by META-
FONT without any garbage later. As we want to use the
same source file twice, we presuppose using mfplain.mp
as the format. It can be done by the following fork (test-
ing 1f colour red is known):

mode_setup;
u#:=1mm#;
define_pixels(u);
if known red:

% labtex information is not used
def labtex (text t)= enddef;
warningcheck:=0;
else:
input labtex
fi

A similar fork can be used for any case where
METAFONT and METAPOST behave differently (cull-
ing of some region could be alternatively changed to clip-

ping, etc.).

The pros and the cons

One big advantage was mentioned before: one can easily
change old sources from bitmap to outline without too
much work.

For me, another advantage of this attempt is that
I can easily preview typeset pictures (without possible
colours) with the emTEX previewer, while previewing
PostScript with Ghostscript is substantially slower (even
if much faster now than some years ago).

Another advantage of this concept is that one can
easily combine METAPOST output with other gps pic-
tures, a problem that was solved only by some special
tricks thanks to Bogustaw Jackowski and his colleagues.

One possible disadvantage (mentioned in[§]) is that
this concept does not involve communication from TEX
to METAFONT (e.g. size of the label to leave some void
space in colored region). Such a feature could of course
be added using ideas from [2], if one wished to typeset
many more such labels.

One of the advantages of METAPOST’s own la-
belling mechanism is that one can easily transform the la-
bels (rotate, scale, skew...), use color, erase appropriate
surrounding space of label, etc. These of course could

be done with labtex using TEX \special commands and
PostScript macros (PSTricks can do all of this).

Using labtex with METAPOST

What is the main difference between a character gener-
ated by METAFONT and the corresponding PostScript
picture produced by METAPOST (&mfplain)? Their di-
mensions are known to TEX! Dimensions (width, height,
and depth of each character are given by parameters of
beginchar in the METAFONT source file and one must
take some care to guess these dimensions as best as possi-
ble, or even better to construct the picture depending on
them (i.e. using variables #, 4, 4 for defining basic points
of any figure). On the other hand, dimensions in eps files
output by METAPOST are read by TEX from the cor-
responding bounding box, which is computed by META-
POST according to the real dimensions of the resulting
picture. For alternative use in TEX it is in most cases suf-
ficient to correctly position the reference point of the pic-
ture. So we must first change the lower left corner of the
bounding box to be at the origin.

The labtex macros are designed to typeset the pic-
ture first, then labels. This is even more important for
the PostScript variant of the \fig macro, as PostScript
draws the picture sequentially layer after layer, so la-
bels typeset in advance could disappear completely under
some coloured part of the picture.

The following adaptation of Hoenig’s \fig macro
can do the right job, changing the reference point of the
resulting picture.

\input labtex
\input epsf
\newcount\epsfurX \newcount\epsfurY
\def\MPfig#1{, usage:
%hhh\MPfig{figure number}{labels}
hhhh\endfig
\figcount=#1 \catcode‘\~"M=5
%hhhto be sure in obeylines
\setbox\figbox=
\hbox{\labtex\char\figcount }J
\global\figwd=\wd\figbox
\global\fight=\ht\figbox
\global\figdp=\dp\figbox
\setbox\figbox=
\hbox{\epsffile{\fontname\labtex.#1}}/
\epsfurX\epsfurx\epsfurY\epsfury
\setbox\figbox=
\hbox{\epsffile[0 O {\the\epsfurX} %
{\the\epsfurY}]{\fontname\labtex.#1}1}/
\zerobox\figbox,
\hbox\bgroup\box\figbox
%%h%kh now add \point’ing commands
%hhhth and labels
\vrule widthOpt height\fight depth\figdp}
\def\zerobox #1{\ht#1=0Opt \dp#1=Opt \wd#1=0Opt }
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Of course, one should never forget to compile the
source in the right order! Using labtex, the order of
labels is also important, as we have mentioned earlier
(i.e. we must typeset labels in the same order as the lab-
tex macro stores coordinates of their anchor points).

Once the picture is ready, one can easily correct
the labels only in the TEX file without recompiling the
METAFONT source.

Examples and comments

Next you can see two identical trivial pictures of a square
with its vertices labeled by 1, 2, 3, and 4. The first is
typeset with a bitmap font, the other with an eps file pro-
duced with METAPOST from the same source.

4 3 4 3

I 2 I 2

Another example shows an illustration from [6] us-
ing two instances of a scanned picture converted to eps:

)
X X'

When testing figures using Alan’s original macros, I
rediscovered (after some delay, of course) a somewhat
strange feature: figures must be numbered sequentially
starting from zero, which actually I am not accustomed
to. A small change in the original code removes this ne-
cessity. Instead of

if not known chars[i]:
beginchar(i,0,0,0); endchar;
if not known fpf: fpf=i; fi
fi

one can find the number of the last known figure without
any such assumption:
if not known chars[i]:
beginchar(i,0,0,0); endchar;
else: fpf:=i; 7% last known figure
fi

On the other hand, if I am preparing pictures for
anybody who or does not use TEX at all, or does not want
to manipulate METAFONT sources, the most secure way
is to prepare pictures, typeset them and then convert to
EPS using another useful utility of Gdansk provenance
(the ps_conv package of P. Pianowski & B. Jackowski).

"To my own sorrow I have not succeeded in learning
more about ConTEXt and its way of manipulating META-
POST graphics. Then I could probably forget about
PSTricks and others... Of course it surely cannot hap-
pen without making progress to use a real operating sys-
tem (here I do not think of Windows of any kind). I am
going to be twice as old as TEX is, perhaps this is the right
time to make substantial progress...

TEX and METAFONT are genuinely designed to co-
operate and there are many ways to enjoy it.

The last example (on the following page) is known
to all my friends who, for the last six years, have received
every New Year a calendar to be cut out and glued to-
gether to form a polytope.
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Abstract

Affordable digital cameras and photo inkjet printers make it possible to obtain digital prints with
a quality which is generally as good as, and often better than, a compact film camera and standard
processing. However, printing many photographs in various numbers of copies on standard-size
paper may be cumbersome. There are programs to build albums and print them, but they generally
force you to lay out photographs by hand on each page. The photoprint TEX document class is
an attempt to automate the printing of digital photographs on standard-size paper. It uses a list of
photographs tagged with the number of copies to print, divides the paper into “print slots”, and
takes care of rotating, cropping or scaling the photographs to make them fit into the slots. It can
also build an index of the photographs to help people choose the prints they want, add crop marks
to the printed pages to help cut the prints, or overprint the date on the prints.

Résume

Des appareils photographiques numériques et des imprimantes a jets d’encre de prix abordables
permettent aujourd’hui d’obtenir des tirages papier d’une qualité équivalente, sinon meilleure, a
celle obtenue avec un appareil argentique compact et un tirage standard. Toutefois, 'impression en
quantité de photographies en nombre de copies variable sur du papier de taille standard devient
rapidement malaisée. Il existe des programmes permettant de placer des photos dans un album
pour imprimer ensuite, mais ils exigent généralement un placement manuel de chaque photogra-
phie. La classe de documents ISTEX photoprint est une tentative d’automatisation de 'impression
de photographies sur du papier de taille standard. Elle s’appuie sur une liste de photographies as-
sociées au nombre de copies désirées et sur un découpage de chaque feuille en « emplacements
d’impression ». Elle gére la rotation, la mise a 'échelle et le rognage des photographies pour les
faire tenir au mieux dans les emplacements. Elle permet aussi d’obtenir un index des photogra-
phies qui facilite le choix des retirages, peut imprimer des marques repéres pour le découpage, et

afficher la date en surimpression.

Introduction

Printing photographs from a family wish list can keep you
busy for a whole weekend: you must find the photographs
to print, lay them out on pages, taking the total num-
ber of copies of each into account, rotate them if they do
not match the page orientation, resize and crop them so
they match the paper size, wait for the printer, and finally
cut the pages into prints. Of course, you can use special
photo-paper with pre-cut margins, but it is more expen-
sive than standard-size paper, yields not so clean edges,
works only for a given brand of printers because its mar-
gins are adapted to the print area of the printer, and lim-
its you to one print size.

Using standard-size paper (for instance A4 paper)
gives you more freedom since you can use it for prints
from 10 x 14 cm up to 20 x 28 cm. You can even use
smaller prints, for instance to make stamps printed on

self-adhesive paper. But this freedom comes at the cost
of doing the layout of the photographs on the paper.
Regular digital photographs have a % aspect ratio,

while A4 paper has a V2 aspect ratio. So, to use as much
as possible of the expensive sheets, the photos must be
cropped. Some photos are in portrait orientation (their
longer side is vertical), while others are in landscape ori-
entation (their longer side is horizontal), so the photos
which don’t have the same orientation as the paper must
be rotated.

The photoprint KTEX document class divides pages
into “print slots” and lays out photographs on these pages.
It reads the names of the photographs and the number
of copies of each from a file. This file can be written by
hand, created by a shell script, or generated by a helper
Java application which provides a contact-sheet-like view
of the photographs from which you can select pictures

TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003 453



Frédéric Boulanger

and choose the number of copies.

Since most digital cameras yield JPEG files, it is
much easier to use photoprint with pdflatex. How-
ever, nothing in photoprint is hardcoded for pdflatex,
so if you provide bounding box files for your JPEG pic-
tures so that graphicx can determine their size, you can
use photoprint with latex.

Basic setup

photoprint is a regular ISTEX document class, so you just
write:

\documentclass [a4paper,landscape] {photoprint}

to use it with A4 paper in landscape orientation. Then,
you have to specify the size of the printable area of your
printer. Since this does not depend on the orientation of
the paper, photoprint uses the top, left, bottom and right
margins from the edges of the paper in portrait orienta-
tion to describe the print area. The command used to set
the print area is:

\photopaper{(tp) H (left) H {bottom) M (right) }
For instance:
\photopaper{0.5cm}{0.5cm}{1cm}{0.5cm}

says that your printer can print as close as 0.5 cm from
the top edge, 0.5 cm from the left edge, 1 cm from the
bottom edge, and 0.5 cm from the right edge of a sheet
of paper. These are the default settings if you don’t use
the \photopaper command.

The bottom margin is generally larger than the
other margins because the printer must still be able to
hold the paper between its rolls while printing the bot-
tom of the page.

If you print in landscape orientation, the bottom
margin will be on the left of the printed page. You can
consider that \photopaper takes a physical description
of the print area in which top is the side which comes out
of the printer first, bottom is the side which comes out
last, and left and right are defined relative to top and bot-
tom, without consideration of the printing orientation.

Next, you have to decide how you want to divide
the sheet of paper. For this, you give the number of print
slots per line (so it is the number of columns), and the
number of print slots per column (the number of lines).
You set the number of photographs on a line with the:

\photosperline{(number)}

command, and the number of photographs in a column
with the:

\photospercol{(number)}
command. For instance:

\photosperline{2}

\photospercol{2}

sets four print slots. This is the default setting which
yields about 10 x 14 cm prints on A4 paper.

To print a contact sheet, in landscape orientation,
you could use:
\photosperline{5}
\photospercol{4}

which makes for 4 rows of 5 pictures on each page. How-
ever, since printing contact sheets is a common operation,
photoprint has a command for this which does more than
printing the pictures.

Last, in the body of your document, you will lay out
the pictures, using as many pages as necessary, with the
command:

\printphotos [(flename)]

(filename) is the name of the file which contains the list
and number of copies of the pictures to print. It defaults
to photoprint. job. To use the list photosfordad.
job, write:

\printphotos [photosfordad. job]

The format of the photoprint.job file is very
simple: each line contains the name of a picture file, op-
tionally followed by a * and the number of copies to
print. For instance, the following asks for one copy of
001-23-IMG_0375. jpg, two copies of 004-20-IMG_
0949. jpg, one copy of 006-22-IMG_1126. jpg, and no
copy of the other pictures:

001-23-IMG_0375. jpg*1
002-28-IMG_0425. jpg*0
003-27-IMG_0707 . jpg*0
004-20-IMG_0949.. jpg*2
005-20-IMG_1091. jpg*0
006-22-IMG_1126. jpg*1
007-25-IMG_1313.JPG*0
008-05-IMG_1549. jpg*0

If you want contact sheets, use \contactsheet in-
stead of \printphotos. \contactsheet will ignore
any \photosperline and \photospercol settings and
print four rows of § pictures per page, with a header,
and the name and index of each photo printed below it.
You may obtain strange results if you don’t use landscape
orientation when printing contact sheets. When printing
contact sheets, photoprint ignores the number of copies
requested for each photo, and puts each photo once on
the contact sheet.

Convenience files

Some settings are so common that two files are defined
to allow printing photos without writing any IXI'EX com-
mands at all. The file photos.tex prints four pictures
per page in landscape orientation:

\documentclass[’
adpaper,
landscape,
cropmarks

1{photoprint}
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\photosperline{2}
\photospercol{2}
\begin{document}
\printphotos,[name-of-photo-list]
\end{document}
With the contents of the photoprint. job file as
shown above, running

pdflatex photos.tex

yields the result shown in figure 1.
The file 1argephotos. tex prints two pictures per
page and yields 14 x 20 cm prints on A4 paper:

\documentclass[%
adpaper,
landscape,
cropmarks
1{photoprint}
\photosperline{2}
\photospercol{1}
\begin{document}
\printphotos,[name-of-photo-list]
\end{document}
With the contents of the photoprint. job file as
shown above, running

pdflatex largephotos.tex

yields the result shown in figure 2.

The file contactsheet.tex prints contact sheets
for the pictures listed in photoprint.job. It ignores
the number of copies requested and makes each photo ap-
pear once on the contact sheet. With the contents of the
photoprint. job file as shown above, running

pdflatex contactsheet.tex

yields the result shown in figure 3.

For Unix systems (Linux, MacOSX, and others),
photoprint is distributed with two shell scripts. The
mkphoto script builds a photoprint. job file containing
the list of all JPEG files in the current directory, with the
number of copies set to 0. This script considers files to be
JPEG if their extension is . jpg, in either lower or upper
case. The mkcs script builds a contact sheet from the
photoprint. job file in the current directory. It uses
the name of the current directory as the title of the con-
stact sheet.

When installing photoprint, since docstrip adds a
dot at the end of the name of both scripts when they
are extracted, you should rename these scripts and make
them executable with the chmod Unix command. For
instance chmod a+x mkcs will make mkcs executable
by any user.

Options

In the examples of the previous section, you can see black
lines in the margins of the pages. This is the effect of the
cropmarks option. These marks help adjust the position

Printing Digital Photographs with IXTEX

of the page on the paper cutter. The default is not to
print crop marks.

If you want white margins around your prints, use
the whitemargins option. The length of the smallest
margin of the printable area is used as the white mar-
gin, making for an even white border around the prints
when they are cut. Figure 4 illustrates the effect of the
whitemargins option.

Some photographs may contain important details
even at their edges, and cropping them to adapt their as-
pect ratio may lead to bad results, with important details
removed. The fullpictures option prevents photo-
print from cropping pictures. This makesless optimal use
of the paper since the aspect ratio of the pictures can no
longer be adapted to the print slots, as shown in figure 5.

The landscape option makes photoprint use the
paper in landscape orientation (largest edge is horizon-
tal). It should always be used for contact sheets. When
printing photographs, the landscape option does not
change the aspect of the prints. It only changes the way
they are laid out on the pages.

The showdate option prints the date in the lower
right corner of the pictures, which may be useful later to
remember on which occasion a picture was taken. The
date is read from a file which should be named !Name_
Map.can or !Name_Map.mav and contains information
about the photographs. The name and format of this
file are set for historical reasons from the tools I use to
manage my digital photographs. Each line of the file de-
scribes a photograph with four items delimited by braces:

1. The number of seconds since January 1, 1904 (the
epoch on the Macintosh). This item is not used
by photoprint and may be left empty (but must be
present).

2. The file name of the photograph.

3. The file name of the original picture as taken by the
camera. This item is not used by photoprint and
may also be left empty.

4. The date and time when the photograph was taken,
in ISO format:
YYYY-MM-DDThh :mm: ssZ
where YYYY is the year, MM the month (01 for Jan-
uary, 12 for December), DD the day of month, T the
separator between date and time in the ISO format,
hh the hour (00-23), mm the minutes (00-59), ss
the seconds (00-59), and Z the time zone. The let-
ter Z indicates UTC time. It may be replaced by
the signed offset of the time with regard to Univer-
sal Time (for instance +01:00 is the offset of French
local time in winter). Everything after the T is ig-
nored by photoprint.
For instance, the file used to store information about the
example pictures has the following contents (because of
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F1c. 2: Result (first page only) of pdflatex largephotos.tex
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Photolndex 1-18

003-27-IMG_0707.jpg 3  2002-01-20  004-20-IMG_0949.jpg 4 2002-02-20  005-20-IMG_1091.jpg

#3 ~
2002-02-22  006-22-IMG_1126jpg 6 2002-07-25 007-25-IMG_1313.JPG 7  2003-01-05

008-05-IMG_1549.jpg 8

Fi1c. 3: Result of pdflatex contactsheet.tex

Fic. 4: Effect of whitemargins option

TUGboat, Volume 24 (2003), No. 3 — Proceedings of EuroTEX 2003

457



Frédéric Boulanger

narrow width of this column, we have broken lines with

a\):

{3078749666} {001-23-IMG_0375.jpg} {} \
{2001-07-23T16:14:26+01:00}
{3079183448} {002-28-IMG_0425.jpg} {} \
{2001-07-28T16:44:08+01:00}
{3081773514} {003-27-IMG_0707.jpg} {3} \
{2001-08-27T16:11:54+01:00}
{3094393350} {004-20-IMG_0949.jpg} {} \
{2002-01-20T17:42:30+01:00}
{3097077318} {005-20-IMG_1091.jpg} {3} \
{2002-02-20T19:15:18+01:00}
{3097226436} {006-22-IMG_1126.jpg} {3} \
{2002-02-22T12:40:36+01:00}
{3110471962} {007-25-IMG_1313.JPG} {} \
{2002-07-25T19:59:22+01:00}
{3124602926} {008-05-IMG_1549.jpg} {} \
{2003-01-05T09:15:26+01:00}

The effect of the showdate option is shown in
figure 6 where unusual settings have been chosen to
make the date very visible (\datecolor{red} and
\datestyle{\Huge \sffamily\bfseries}).

Other options (for instance adpaper) are passed to
the article document class.

Finer tuning

Several commands allow for changing the default behav-
ior of photoprint:

\datecolor{(color)} sets the color used to print the
date on pictures when the showdate option is ac-
tive. The default is black.

\datestyle{(style)} sets the text style used to print
the date on pictures when the showdate option is
active. (style) should be a series of text style decla-
rations. The default is \sffamily\small.

\infostyle{(style)} sets the text style used to print
the information about the pictures on contact sheets
(date and name). (style) should be a series of text
style declarations. The default is:

\sffamily\footnotesize

\cstitle If this command is defined, its value will
be used as the title of the contact sheet by the
\contactsheet command. For instance:

\newcommand{\cstitle}{Summer 2002}
\contactsheet
will produce a contact sheet with the title “Summer
2002”.

\photohmargin{(length)} sets the amount of horizon-
tal white space left around pictures. Consecutive
pictures will be separated horizontally by twice this
length. The default value is O pt (or the smallest
margin of the print area when the whitemargins
option is active).

\photovmargin{(length)} sets the amount of verti-
cal white space left around pictures. Consecutive
pictures will be separated vertically by twice this
length. The default value is O pt (or the smallest
margin of the print area when the whitemargins
option is active).

\photomargins{(length)} sets the amount of white
space left around pictures, both vertically and hor-
izontally. Consecutive pictures will be separated
by twice this length. The default value is Opt
(or the smallest margin of the print area when the
whitemargins option is active).

Reguirements

The photoprint document class relies on the standard
HTEX document class article, on the standard IXTEX
packages calc, ifthen, graphicx, color and fontenc. It also
needs the geometry package.

Although photoprint does not make any assumption
on the TEX engine used, and uses the graphicx package to
include pictures, it is much easier to use with pdflatex
since digital photographs are generally in JPEG format.

The tasks of photoprint

photoprint performs several tasks to prepare pages of
prints from the list of photographs and selected layout:

1. From the dimensions of the print area, the orien-
tation of the paper, and the number of photographs
to print per page, photoprint computes the size and
position of the “print slots” (the areas where pic-
tures will be placed).

2. From the list of photographs and number of copies
to print, photoprint builds a list of pictures to lay
out.

3. For each picture in this list, photoprint compares
the orientation of the picture and the orientation of
the current print slot. If they differ, the picture is
rotated by go°.

. The picture is then scaled to fit into the print slot.

. When the last print slot on a page has been used, a
new page s started.

VNN

Determining print slots photoprint considers only the
print area of a page, and divides it according to the re-
quired numbers of photos per line and per column. The
horizontal and vertical margins around prints are also
taken into account to determine the size of the print slots.
Figure 7 shows how print slots are determined in land-
scape orientation, with two photos per line and per col-
umn.

Reading the list of photos The default name for the file
which contains the list of photographs is photoprint.
job. In this file, each line should be formatted as:
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Fic. 6: Effect (exaggerated) of the showdate option
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top

2x photovmargin

right

2 x photohmargin

left

bottom

Fic. 7: Dividing the print area

Print slot is too narrow

Print slot is too shallow

Fic. 8: Fitting a picture into a print slot

(filename)* (num)
or as:
(filename)

where (fi/ename) is the name of a picture file, and (num)
is the requested number of copies for this photograph. If
the “*(num)” part is omitted, a value of one is assumed.

photoprint stops reading the file as soon as it reads
an empty string, so the file should not contain empty lines

except at its end. There is no special character to mark
a line as a comment.

Putting the photosin the print slots The print slots are used
starting from the upper left, and ending with the lower
right, from top to bottom and from left to right. Each
picture is put in the first unused slot on the page.

For each picture, photoprint compares the orienta-
tion (landscape or portrait) of the print slot and the ori-
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entation of the picture. If they differ, the picture is ro-
tated by 9o” counter-clockwise.

Then, photoprint computes the width the picture
would have if it was scaled by a factor sy, so that its height
were exactly the height of the print slot. This width is
called the scaled width of the picture. photoprint also
computes the height the picture would have if it was
scaled by a factor s,, so that its width becomes exactly the
width of the print slot. This height is called the scaled
height of the picture.

If the scaled width of the picture is larger than the
width of the print slot, photoprint scales the picture by
sp, and trims its left and right edges by half the difference
between the scaled width and the width of the slot.

If the scaled height of the picture is larger than the
height of the print slot, photoprint scales the picture by
Sy and trims its top and bottom edges by half the dif-
ference between the scaled height and the height of the
slot.

In both cases, the picture fills the print slot, but it
is cropped, as shown in figure 8.

However, when the fullpictures option is on,
photoprint uses the smaller of s, and s,, so that the
picture fits entirely inside the print slot, between equal
white bands to fill the slot.

Printing Digital Photographs with IXTEX

Contact sheets Contact sheets are a special case in which
photoprint reserves space at the top of the page to dis-
play the title of the contact sheet and the picture range
(there are 20 pictures on each page of a contact sheet). It
also reserves space between the rows of pictures to dis-
play their names, indices and date if available.

Related software

Photoprint started as a Java application, but I never man-
aged to make it print my pictures the right way. This is
why I started writing the photoprint document class (ev-
erybody knows that it is much easier to develop in ISTEX
than in Java ...)

However, the Java Photoprint application is still
here and allows choosing pictures to print and to set the
number of copies of each. So I added a menu item to
save the current selection of pictures to a file whose de-
fault name is ... photoprint. job.

"This Java application has never been released, but I
plan to make it available as a helper to photoprint. It may
even launch pdflatex and open the result in Acrobat so
that people who don’t like command-line tools feel more
at ease. Keep an eye on

http://wwwsi.supelec.fr/fb/Development.html

for a release.
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Abstract

ETEX’s output routine is designed with fixed layout and functionality in mind. This is even true for
the current state of the new output routine work by the IfTEX3 team. When typesetting things
like critical editions, one may have to cater for multiple levels of marginal notes (like verse/line
numbers and additional cross references), multiple and nested levels of footnotes, footnotes also
carrying marginal notes, multicolumn material with synchronized page breaks and so forth and so
on. It is not feasible to anticipate every possible perversion of typesetting tasks in advance.

For this reason, flexible methods of allocating the various special penalties for communicat-
ing the relevant information for such material, and for interpreting, collecting and assembling the
relevant material within the context of the output routine and minipage-like environments are re-
quired. The implementor of such contorted layouts should then have the possibility to allocate the
required levels and layers of specialities and plug them together in comparative ease.

A suitably generic core could be employed by vastly different and far more diverse typesetting
tasks than just the IfTEX base classes. With suitable generality, it might even become feasible to
root different systems with different user interfaces (like ConTEXt) on common core mechanisms,
making it easier to cross-port functionality over the various systems.

Résumé

La routine de sortie de IFTEX a été congue en vue d’une utilisation avec des mises en page et des
fonctionnalités fixes. Ceci sapplique aussi a 'état actuel de la nouvelle routine de sortie développée
par 'équipe IEX 3. Quand on compose des documents tels que des éditions critiques, on nécessite
parfois plusieurs niveaux de notes marginales, plusieurs niveaux de notes de bas de page, des notes
de bas de page munies de notes marginales, du multicolonnage avec fins de page synchronisées,
etc. Il est impossible de prévoir toutes les perversions typographiques possibles et imaginables, a
lavance.

Pour cette raison, on nécessite des méthodes flexibles, pour allouer les pénalités spéciales, pour
communiquer Pinformation a4 Aoc, pour interpréter, collectionner et assembler le matériel dans le
contexte de la routine de sortie et des environnements de mini-page. L'implémentateur d’une telle
mise en page doit étre capable d’allouer les niveaux et couches requis nécessaires et des les joindre
au logiciel relativement facilement.

Un noyau raisonnablement générique peut étre utilisé par un grand nombre de tiches de compo-
sition diverses et variées, bien au-dela des classes FTEX de base. En gardant un niveau de généralité
assez haut, on pourrait méme tenter d’utiliser des interfaces différentes (comme ConTEXt) et ob-
tenir ainsi une compatibilité inter-systémes.

Introduction to output routines

The output routine is one of the more mysterious pieces
of TEX. The chapter of the TEXbook discussing output
routines claims that designing output routines makes one
achieve the level of a “TEX Grandmaster”.

As 1s so often the case, mastery of the concept of an
output routine in plain TEX will only barely prepare you
for the complexities awaiting you with IXTEX’s variant of
an output routine.

Basic operation So what is an output routine? When TEX

is typesetting pages of continuous text, it will gather ma-
terial until it can find a least-cost page break intended to
make the gathered material fit the \pagegoal size. The
gathered material will then be placed into \box255 and
the output routine stored in the token register \output
will be processed in a group of its own. Usually it will
arrange the gathered material in some way, add headers,
footlines and page numbers, and ship the gathered re-
sults out in typeset form with the \shipout command.
At the time of the \shipout command all \open and
\write commands stored in the box shipped out are ex-
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panded and written out. This is what makes it possi-
ble to have page labels corresponding to the actual page
numbers at the time of shipout: the corresponding info
is written to the .aux file at that time.

The output routine may decide to place material
back on the main vertical list instead of shipping it out.

Marks One feature connected to the output routine is
marks: marks can contain arbitrary tokens and are placed
in the vertical list with \mark commands. The first and
last mark on any page can be accessed as \firstmark and
\botmark, respectively, when the output routine gets
called. e-TEX provides for more than one mark at a time
if necessary. Marks can be used to gather information
about what range of material has made it to the page.

Special penalties and ‘here points Penalties govern how in-
feasible to consider a page break. Negative penalties in-
dicate good break points. Penalties of —10000 and below
force an immediate page break. Those penalties don’t oc-
cur naturally, so one can use various values for signalling
conditions to the output routine in so-called ‘here’ points.
One possibility is to use TEX’s \vadjust command to
insert such a special penalty right after the current line.
The page will then be broken at that point and the output
routine called. The output routine will then notice that
it was invoked by a special penalty and will cause a cor-
responding special action, like placing a figure or margin
note, or adjusting to a grid, or placing a line number (for
that purpose, the normal interline penalty would be set to
an appropriate special penalty) or a number of other pos-
sible actions. Typically, \box255 will be just contributed
back to the current vertical list in the output routine after
the necessary special action has been called.

Insertions 'TEX has the concept of insertions that are used
for floating material and things like footnotes. An inser-
tion is a mechanism by which material associated with the
main vertical list, such as footnotes or floating figures, is
collected.

Insertions consist of the following items:

A box register is where the collected insertions appear
when the output routine is called. Insertions may
be split or float completely to the next page. In that
case the remaining material is not in the box but will
be inserted for the main vertical list immediately e-
fore any material contributed from the output rou-
tine.

A skip register specifies how much vertical space on the
main page is consumed if at least one item from the
insertion appears.

A count register is a scale factor telling TEX how much
space in the main vertical list gets eaten up by ma-
terial in the insertion. For example, single col-
umn footnotes below double column text might take

twice the vertical space from the galley, margin
notes might take up no space at all, and so on.

A dimension register can be set to the maximum amount
of material that can be permitted from insertions of
that type on a single page.

There are also parameters recorded with every single in-

sertion, like its floating penalty (how bad is it if the in-

sertion material does not at least start on the same page
where it is referenced).

Insertions like footnotes may be split across pages,
in which case the material before the split appears in the
corresponding box register while the material following
the split is placed into an insertion before the material
that the output routine may recontribute to the main ver-
tical list.

Examples for output routine requirements

We start off with two rather innocuous extracts from a
two-language version of the Iliad (figure 1). Such two-
language versions of a text will usually be set in two sepa-
rate passes where each pass concerns itself with typeset-
ting one language and after completing both passes, the
results get joined into one common document by alter-
nating the produced pages. This particular variant looks
like one of the easiest ones: since we have an original text
organized by verse lines, and a translation organized sim-
ilarly, synchronization happens automatically.

Almost: what if we have overlong lines and need to
wrap them? There are two approaches: the first one is
to just put the line end somewhere else, usually in the
line below. The version in figure 1(a) has to use the line
above because of a verse number, so the placement also
depends on the contents of the following lines. How-
ever, it can also depend on the position of page breaks:
if the following line happens to be on the next page, we
get more space for tacking on some line stubs and may
not need to move stuff around too much. There are ad-
vantages to trying to fix stuff such things, as well as line
numbers, within the scope of the output routine, but in
this case it would probably be overkill.

The second approach is to synchronize the extraline
needed with the translation, as seen in figure 1(b). Of
course, this synchronization needs to be established in a
multipass scheme: the blank lines can only be inserted
after the other language has had its page set. It would
actually be more convenient to have two copies of TEX
running in lockstep, each reading from its own input file.
Then we could save ourselves the trouble of a multipass
algorithm.

Unigue arrangements of standard elements The next inter-
esting example is an excerpt (figure 2) from James Joyce’s
“Finnegans Wake”. We notice a few difficulties with re-
gard to ISTEX’s usual operations: the footnote area has
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Aber keiner ermiBt die Wonne des seligen Jiinglings, [Hause!
Der dich gewinnt mit den reichsten Geschenken und fiihre dich nach
Denn ich sah noch nie solch einen sterblichen Menschen, 160
Weder Mann noch Weib! Mit Staunen erfiillt mich der Anblick!

' —1 PR

(a) Synchronicity by arrangement

ExBeol’, dAN £11 mob i EnéoceTan 85 xev Exyot
Borparda 0’ Ofepepéa xal dmdmpob miovag dypode. «
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7 & OBpmvapévn, wabBupd ypot efpa
elg Umepd’ dvéfatve obv dugurdrotst yuvekiv, 760

Ganz verhaBt; cs bleibt ihm noch ciner, daB er beherrsche
Dieses hohe Haus und dic weiten gesegneten Felder.
Also sprach sie und stillt’ ihr den Gram und hemmte die
Tranen.
Und sic badete sich und legt’ cin reines Gewand an,
Ging hinauf in den Séller, von ihren Migden begleitet, 760

(b) Synchronicity by spacing

Fic. 1: Two excerpts from the Iliad

As we there are where are we are we there UNDE ET UBL.
from tomtittot to teetootomtotalitarian, Tea
tea too oo.
Wik his broad Whom will comes over. Who to caps ever.  sic.
and hairy face,  And howelse do we hook our hike to find that
“;_ Ireland a pint of porter place? Am shot, says the big-
isgrace. guard.1
Whence. Quick lunch by our left, wheel, 1MAGINABLE
Menly about to where. Long Livius Lane, mid Mezzofanti ITINERARY
peebles. Mall, diagonising Lavatery Square, up Tycho THROUGH
Brache Crescent,? shouldering Berkeley Alley, :f:TICULAR
Dont retch meat  querfixing Gainsborough Carfax, under Guido UNIVERSAL.
fat salt lard d’Arezzo’s Gadeway, by New Livius Lane till
‘i"t/;-‘ down (and  where we whiled while we whithered. Old
out).

Vico Roundpoint. But fahr, be fear! And
natural, simple, slavish, filial. The marriage of
Montan wetting his moll we know, like any
enthewsyass cuckling a hoyden® in her rougey

1 Rawmeash, quoshe with her girlic teangue. If old Herod with the Corm-
well’s eczema was to go for me like he does Snuffler whatever about his blue
canaries I'd do nine months for his beaver beard.

* Mater Mary Mercerycordial of the Dripping Nipples, milk’s a queer

arrangement.

3 Real life behind the floodlights as shown by the best exponents of a royal

divorce.

260

Fic. 2: An excerpt from “Finnegans Wake”

a different text width from the main text, and we have
margin notes on both borders of the text. IXTEX’s mar-
gin notes are a pain to switch between the margins (using
\reversemarginpar), and it happens that we only have
the possibility to specify outer and inner margin notes,
whereas this chapter of “Finnegans Wake” would rather
require left and right notes since the notes do not switch
sides on opposing pages. This kind of layout should be
easier to achieve than it is currently with IKTEX 2¢. In
addition, we find that in “Finnegans Wake” several chap-
ters have separate layouts, so it would be desirable to be
able to switch between layouts from chapter to chapter,
changing page formats and general layouts on the fly in
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the middle of a document.

Critical edition In figure 3, we have an example for a crit-
ical edition. We happen to have three footnote appara-
tus here. The first one is from the original commenta-
tor. The second one gives text variants of the original
commentary. The third apparatus gives comments of the
current editor. The interesting thing is that footnote an-
chors of the lower footnote apparatus can occur anywhere
in the material on the page before. Note that the or-
der of footnote numbers depends on the page breaks: ifa
footnote is continued to the next page, and a lower level
footnote is anchored within the part broken to the next
page, the number and position of the lower level footnote
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und miissen sie einerseits gegen die Kultutkrankheiten der Skepsis und der
Anarchie sowie des naturalistischen Atheismus verteidigen, andererseits sie

in die neuen intellektuellen Hortizonte cinstellen, den jeweils neuen ethisch-
sozialen Aufgaben anpassen®?. |

 Zu solchen Betrachtungen leitet uns der Befund der Historie. Sie sind 878
freilich Geschichtsphilosophie und insofern keine strenge Wissenschaft.

Aber die Wissenschaft ist nicht blof exakte Wissenschaft, sonst miifite sie

auf Mathematik und Naturwissenschaft®<, erwa auch eine streng motiva-

1) Hiermit sind nur meine fritheren Ausfihrungen dber ,Die Selbseindigheit der Reli-
gion®* und ,,Metaphysik u. Geschichte® (Z. £. Th. u. K. VI1l 1897) forrgetithrt und teil-
weise genauer bestimme, insofera mit dem ldeal eines Begriffes der Religion noch seirker
gebrochen ist, als es dort bereits der Fall war. Im fibrigen darf ich auf das neue Buch
Euckens verweisen ,,Der Wahrheitsgehalt der Religion™ Leipzig 1901, das meinen An-
schauungen iiberaus nahe steht. Nur® erledigt auch Eucken “m. E. zu° rasch das Absolut-

AT, BT

a In A, folgts auf Anthropologie u Psychologie

b - Nur iiber die Begriffe der ,,universalen™ und der ,charakteristischen Religion®,
namentlich iiber das Verhiltnis beider wiirde ich cine erwas andere Darstellung
wiinschen. Dic ,universale® Religion dhnelt zu stark dem alten Wesen und Begriff
der Religion und dic ,.charakteristische™ zu stark der Realisation des Begriffes der
Religion.® Eben damit

c—c¢ A ziemlich

148 Religion muBl nach Fucken cinen ,,univcrsa]én Charakter tragen. Rudolf Eucken:
Der Wahrhcitsgchalt der Ré]igi(m (1901), 8. 209: Sic sci Laus dem Ganzen des -
bens* erwachsen, ,.es handelt sich bei ihr um den Gewinn ciner neuen Welr, der
Welt selbstindigen, sowohl der Natur als dem menschlichen Getriche {iberlegenenen
Geisteslebens™ (8. 209). Religion sei damit ,.der Hohepunkt, an dem sich ¢ine Um-
wandiung des ganzen Lebens vollzieht; sie sei die ,Konzentration des Ganzen®
{S. 210). Innerhalb der universalen Religion habe sich zwar cine ,weltlibetlegene
Innerlichkeit® (& 331) angekiindigt, da aber das ,,Gottliche™ sich | einstweilen nur

ale £wa . P PR 2N PP
als Gesetz und Gericht® J\S. 303) erschlossen habe, sei g'.cmhzemg i e:gﬂ: Erha-

benheit und unsere Nlclmgke:r zu stitkster Empfindung” (5. 303) gekommen: ,,So
droht die ganze uncrmefliche Lebensflut ins Leere zu verrinnen™ (5. 303). Eine
Rettung komme aus der ,Kraft gottlichen Lebens®, aus einer ,,weitere[n] Erschlie-

- Bung weltiiberlegener Vernunft®, wie diese ,,Wendung" in den ,sog historischen
oder positiven Religionen uns entgegengetreten sei (S. 303). Dic universale Religion
entwickelt sich zur charakteristischen. Eucken setzt hei dieser eine »Thathandlung
der Gottheit selbst™ an, ,in der [...] eine neue Art der Gemeinschaft, ein neuer
chcnskms, cine neue Wirklichkeit gebildet wird™ (5. 332). ,,Dafi cine solche nieue
Welt in unser, Dasein hincinwirkt, daB ihm cin iiberweltliches Leben gegenwirtig -
ist, das bildet die Votausserzung einer neuen Gestalt der Religion, die uns die

Fic. 3: Critical Edition with multiple footnotes

will be afzer a same level footnote anchored into the main notes that are used for indicating the original pagination.

text.

The footnote number reordering can be solved by
using a \1label-like mechanism that will get the numbers
right in a multiple pass method, so we won’t delve deeper
here.

What is more interesting here is that we have margin

Margin notes like that can occur in the main text, but
they can also occur in the footnotes. Here the standard
mechanisms of ISTEX break down: as insertions, KTEX
treats margin notes only in the main text. So what do we
have to do in order to get the same treatment in the foot-
notes also?
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There are several possibilities. One is to use
\vsplit in order to achieve similar functionality to the
output routine, in figuring out ‘here’ points placed into
the footnote. So it is apparent that we would really want
to have the sort of ‘here’ point processing from the output
routine available also as a separate operation.

Another possibility would be to place insertion ma-
terial into the footnote boxes, then rerun the output
routine with the material that has been inserted from
within the footnotes. This could make for some prob-
lems in a case where we have to deal with multiple col-
umns, though: if footnotes are to be attached to each col-
umn, the amount of material for a column might change
when insertions migrate out, leading to different column
breaks.

So no generally useful strategy appears to suggest it-
self, making it obvious that any particular format should
be as free as possible to choose its own order of trying to
deal with that problem.

Of course, this does not address the main problem:
we have here several layers of page breaking decisions,
and complicated rules about just when something might
be carried over or placed on the next page. There are
some easily understandable rules: a footnote must begin
on the same page as its reference point, all footnotes in a
block must be numbered consecutively in order of verti-
cal appearance of their reference points on the page, re-
gardless of the logical order, and only the last footnote on
one footnote block may be broken over to the next page.
If a footnote is broken over to the next page, the part
carried over must constitute the top part of the footnote
block on the next page, even if footnotes in a level ordi-
narily placed before it (such as footnotes from the main
text) appear in the same block.

If we have a footnote to a footnote that gets split
across a page, then its top part must come at the bottom
of its footnote block, whereas its bottom part must con-
tinue on the top of the footnote block of the next page.
This means that subordinate footnotes must be

e kept in separate insertions from other footnotes in

the block

e kept in separate insertions even from other footnotes
of the same level, since their reference might fall on
a different page, making other footnotes from, say,
the main matter intercede.

Why do we need insertions at all, rather than handling
this just with a queue of boxes, like IXTEX’s usual floats
do? Because then ISTEX will not attempt to split foot-
notes. ..

The details are pretty messy. Let it suffice to say
that we have a complicated mess of decisions to make.
It turns out that we can do this reasonably only with a
multipass approach again where footnotes get shortened
systematically until the material fits the page.

It becomes apparent that we want a mechanism with
which we can easily specify that we want a particular box
treated for ‘here’ points both for subordinate footnotes as
well as margin notes, while we would not want to have to
code things like attachment of margin notes more than
once.

Another critical edition In figure 4, we have a typical pas-
sage from a biblical critical edition. We see footnotes
in run-in paragraph form, we have verse numbers (one
sort of margin notes), we have another level of margin
notes on the outside for cross references, we have mar-
gin notes for indexing purposes on the inner side. All in
all, three levels of margin notes, and we have different
languages on opposite pages that have synchronized page
breaks. Now the synchronization of page breaks is not
possible to achieve sensibly apart from typesetting even
and odd pages separately and writing information into ex-
ternal files for synchronization: TEX does not offer a way
for interchanging between alternating document sources.
One could possibly try to make the text of one language
insertions in a main text created by the other language,
but this would be pretty awkward and would certainly
require that the texts get interspersed. Since the texts
will usually be prepared by people proficient in different
languages, this would be distinctly impractical.

Synchronization, however, could be left to a sepa-
rate package. It is easy enough to achieve with inser-
tions: synchronization points could be implemented sim-
ply by creating an insertion with a fixed height. The out-
put routine can then measure the height of the respective
insertion box, corresponding to the number of synchro-
nization points, and write it out to an external file. The
number of synchronization points on a page can be strictly
limited by setting the \dimen register of the appropriate
insertion to a maximum height value.

A magazine Figure 5 provides us with a view to more
complicated figure placements. Placement requirements
like this are commonplace. Let us suffice here by say-
ing that current experimental output routine work from
BTEX3 can accommodate most of the difficulties of plac-
ing material like that, but the work is not yet complete,
and several restrictions exist that make working with this
cumbersome, and the interfaces are still in a state of flux.
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SANCTVM IESV CHRISTI

EVANGELIVM
SECVNDVM IOANNEM.

vt | IN principio erat verbum, et verbum erat §
rrv g2, 2 apud Deum, et Deus erat verbum.  Hoc erat
Kol 116,17, 3 in principio apudl Det}m. Omnia per ipstm
facta sunt: et sine ipso factum est nihil,
4 gquod factum est, ! in ipso vita erat, et vita
5 erat lux hommum et lux in tenehus Tucet,
gL 1georn. 6 et teneb‘rae eam non co_mprehenderunt Fmt—
“Mc1a. homo missus a Deo, cui nomen erat Ioannes,
L3s 7 [He venit in testimonium ut testimonium
perhiberet de lumine, ut omnes crederent
8 per illum. non erat ille lux, sed ut testimo-
9 nium perhiberet de lumine.  Erat lux vera,?
quae illuminat omnem hominem venientem in
2510 hunc mundum. in mundo erat, et mundus
uat.  per ipsum factus est, et mundus eum non
me 21,38 11 cognovit. In propria venit, et sui eum nonj
6 3.2 12 receperunt. quotquot autem receperunt eum,
dedit eis potestatem filios Dei fieri, his,
85613 qui credunt in nomine eius: qui- non ex
— sanguinibus, neque ex voluntate carnis, neque
2p 1,007 14 ex voluntate viri, sed ex Deo nati sunt. Et}
e ows verbum caro factum est, et habitavit in ne-
Ap 2.8 bis: et vidimus gloriam eius, gloriam quasi
unigeniti a patre plenum gratiae, et veri-
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Conclusions

It is immediately apparent from a cursory scan of a typ-
ical bookcase that a variety of requirements for the ar-
rangement of graphical elements on a page exist that are
not catered for by KTEX’s standard classes and type-
setting mechanisms. Separate tasks provide for separate
challenges, and rather than trying to cater for all of them
with an overly generic format, it will be necessary to pro-
vide convenient access to standard graphical and algorith-
mic elements, by the use of templates and generic defi-
nitions.

Currently, document design necessitates output rou-
tine programming and a vast amount of wizardry. But
most tasks could be accomplished by rather working from
standard building blocks like insertion lists, here points,
default mechanisms for margin notes and so on. This
would facilitate a considerably larger variety of serious
document design tasks with tolerable effort and could
help to spread the use of TEX in publishing houses.
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Abstract

In this paper Bibulus will be introduced. Bibulus is a very flexible, multilingual system for for-
matting bibliographies in several formats, including IFTEX. Bibliographies are stored in XML, but
Bibulus includes a program to convert old BisTEX databases.

Bibulus is being developed as open-source software at http://savannah.nongnu.org/
projects/bibulus/.

This paper will first summarise the current BiBTEX situation. Then, the main features of
Bibulus will be introduced, followed by a guide to switching to Bibulus from BrsTEX.

Résume

Dans cet article nous présentons Bibulus, un systéme multilingue et trés flexible pour composer
des bibliographies dans plusieurs formats, y compris ISTEX. Les bibliographies sont stockées en
XML, mais Bibulus propose également un programme pour convertir des vieilles banques de don-
nées BisTEX.

Bibulus est développé comme logiciel Open Source dans http://savannah.nongnu.org/
projects/bibulus/.

Dans la premiere partie de article nous présentons I'existant. Puis, les caractéristiques princi-

pales de Bibulus seront présentées, suivies d’un guide du passage de BigTEX a Bibulus.

Background

BigTEX is a great tool — something which is demon-
strated by the fact that it is still being used today, almost
twenty years after it was created — but it has some prob-
lems. Some of these have been solved by additional pack-
ages:

Natbib and other ISTEX packages add real support for

author—date citations.

Custom-bib makes it possible for ordinary human beings
to construct .bst files according to their needs.

Jurabib and other packages add support for citations in
footnotes and for use of ibid. citations.

Chapterbib and bibunits allow the use of multiple bibli-

ographies in a single document.

amsrefs among other things allows the definition of bib-
liographies within the ETEX file and adds many
more entry types.

However, to the best of my knowledge, there are
still problems which are not satisfactorily handled by any
existing programs:

e Sorting can be very difficult for non-English bibli-
ographies.

468

e Sharing a single bibliography file between docu-
ments in several languages is very difficult, because
notes, dates and types are stored as ordinary text in

the bibliography file.

o Creating bibliographies in multiple writing systems
is not handled at all (except for solutions that allow
just one additional alphabet, such as hellas.bst
for Greek).

o Interacting with programs other than ETEX is prob-
lematic, because many features are hard-coded in

BisTEX.

e Although it is not too difficult to define a .bst file
thanks to Custom-bib, it would be nice to be able
to define the appearance of the bibliography within
the ETEX file.!

o Like TEX, BisTEX is compiled with a certain mem-
ory limit, which means that an expanded version
is sometimes needed, something which is likely to
cause a newcomer immense problems.

1. To be fair, this is handled by amsrefs, but this is not a part
of BisTgX.
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Enter Bibulus

Bibulus is an attempt to address the problems listed
above. In the following some of its main features will be
introduced.

XML Bibulus requires its databases to be in Bibulus
XML (specified in a DTD? bundled with Bibulus). This
is not as problematic as it sounds for two reasons.

First, Bibulus comes with a program which will con-
vert old BisTEX databases to XML.

Second, data in XML is generally very easy to con-
vert to another kind of XML, for instance by means of
an XSLT script. Although no such scripts are included
in the Bibulus module at the moment, it could easily be
done if there was a need for them, for instance in order
to use XML bibliographies conforming to other biblio-
graphic DTDs with Bibulus.

Unicode Bibulus is truly multilingual. It uses Unicode
internally, but it can both read and write other charac-
ter sets.

Per/ Bibulus is written in pure Perl. This means it is very
portable, as Perl is available on most platforms.

Not just ETgX 'To Bibulus, ISTEX is just yet another in-
put/output format. If you want, you can also get your bib-
liography in pure ASCII or in HTML, and other formats
are easily added.3

Specifying the style in your document Bibliography styles
can be defined in the IKTEX file. While definitions via
\bibliographystyle are still supported, one can also
use this new format:

\bibulus{citationstyle=numerical,
surname=comes-first,
givennames=initials,
blockpunctuation=.}

Of course, many more options are possible.

Entries can also be specified or modified within the
ISTEX document. For instance, the following command
will add a note with the text “Great!” to the entry called
sample.

\bibulusadd{sample}{note}{Great!}

Open Source Bibulus is released under the GNU Public
Licence which among other things means you get the
source code and are free to make any changes you want.
Bibulus is very much work in progress, both in the sense
that many features have not been implemented yet and
that there is a good chance your requests will be imple-
mented.

2. The Bibulus DTD has been inspired by the one described in
The LATEX Web Companion [1] and by various bibliographic DTDs
that can be found on the Internet.

3. For instance, as suggested by a reviewer, it would be easy to
make Bibulus output BisTEX databases.

Bibulus — a Perl/XML replacement for BisTEX

Name “Bibulus” means fond of drink, thirsty in Latin.
Furthermore, M. Calpurnius Bibulus was consul in Rome
together with C. Iulius Casar in the year 59 BC.

The name was given in the hope that the program
will be fond of “drinking” many books, and that it will
rule together with the best typesetting systems.*

Tour of Bibulus

In the following we shall have a closer look at various as-
pects of Bibulus.

Converting BisTgX databases Bibulus comes with a con-
version program called bib2xml which will convert a
B1sTEX database to Bibulus XML. As an example, let us
convert the file xampl.bib which comes with BisTEX.
> bib2xml xampl

This is BibTeX, Version 0.99c (Web2C 7.3.1)

The top-level auxiliary file: tmp6600.aux

The style file: bib2xml.bst

Database file #1: xampl.bib

0dd edition number: Silver

It should be clear from the above that bib2xml calls
BisTEX to do its job, thus ensuring it can parse all docu-
ments that BIgTEX can. It produced one warning, since
Bibulus assumes that editions can only be numbers, but
xampl.bib contains a “silver edition”.

The result of this is a file, xampl .xm1, which con-
forms to the Bibulus DTD.

For instance, in the original file there is an entry
which looks like this:

@PHDTHESIS{phdthesis-full,
author = "F. Phidias Phony-Baloney",
title = "Fighting Fire with Fire:
Festooning {F}rench Phrases",

school = "Fanstord University",
type = "{PhD} Dissertation",
address = "Department of French",
month = jun # "-" # aug,

year = 1988,

note = "This is a full PHDTHESIS entry",

In Bibulus XML, this has become:

<thesis id="phdthesis-full" type="phd">
<author>
<name gender="unknown"
nametype="familylast">
<given>F. Phidias</given>
<family>Phony-Baloney</family>
</name>
</author>
<title>Fighting fire with fire:
Festooning French
phrases</title>
<institution>Fanstord
University</institution>

4. Hopefully more happily than its ancient namesake.
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<place>Department of French</place>
<year month="8">1988</year>
<note>This is a full
PHDTHESIS entry</note>
</thesis>
Some notes:

e The BisTEX entry types @MASTERSTHESIS and
@PHDTHESIS have been unified.

e The type field is gone; instead, there is a type at-
tribute which can contain certain predefined types.
(Allowing free-form text makes it impossible to out-
put the entry in another language.)

e The month field has become an attribute to year;
furthermore, it now only allows a single month, not
a range of months.

o The title has been down-cased. The BisTEX prac-
tice of down-casing on the fly is problematic, not
least because it requires an escape mechanism for
words that should remain in upper case. Instead,
Bibulus follows amsrefs in storing the lower-case
version in the file and up-casing on the fly instead
(this applies only to English, of course).

e Two attributes to name have been added. The first,
nametype, allows the handling of names in Chinese
and other languages where the family names comes
before the given name, even when used in Western
languages (e. g., “Deng Xiaopeng” would normally
be written in this way, not as “Deng, Xiaopeng”
or “X. Deng”).5 The second attribute, gender, is
necessary to certain languages where other words in
the sentence inflect according to the gender of the
author of a reference.

Let us regard a further example from the same file.

Q@ARTICLE{article-full,
author = {L[eslie] A. Aamport},
title = {The Gnats and Gnus Document
Preparation System},
journal = {\mbox{G-Animal’s} Journall,
year = 1986,
volume = 41,
number = 7,
pages = "73+",
month = jul,
note = "This is a full ARTICLE entry",

This is transformed by bib2xml to the following:

<article id="article-full">
<crossref id="article-full-PART2"/>
<author>
<name gender="unknown"

5. It is thus not to be used for, e.g., Hungarian names that
behave as other Western names when used in English.

nametype="familylast">
<given>L[eslie] A.</given>
<family>Aamport</family>
</name>
</author>
<title>The gnats and gnus document
preparation system</title>
<pages>73+</pages>
<note>This is a full ARTICLE
entry</note>
</article>
<magazine id="article-full-PART2">
<journal>G-Animal’s Journal</journal>
<volume>41</volume>

<number>7</number>
<year month="7">1986</year>
</magazine>

Most of this is hardly surprising by now, except for
the fact that the entry has been split into two. This does
not affect the output since Bibulus (like BisTEX) will in-
line cross-references that are only used a limited number
of times (specified by the user). This allows for a signif-
icant simplification of the DTD.

Editing There is no Bibulus editor (for the time being),
but there exist many XML editors, all of which ought to
work well with Bibulus XML. However, Bibulus XML is
really not any more complicated than BisTEX databases,
so it is also quite feasible to edit the files in a plain text
editor.

The same situation holds for validation, 1. e., check-
ing that an XML file conforms to the definitions in the
DTD: There is no Bibulus validator, but many standard
tools can be used, and it is highly recommended to val-
idate Bibulus bibliographic databases in this way instead
of relying on built-in error handling.

Notes and annotations in the text BisTEX requires us to
write notes and annotations in the bibliographic database,
but there are problems with this approach. Annotations
are typically unique to each bibliography (this is often
true for notes, too). The bibliographic database is there-
fore the wrong place to specify them — it should be done
in the main text instead. Furthermore, these fields re-
quire translation when the document is translated, some-
thing which is much easier if they are kept together with
the main text. Bibulus allows both for backwards com-
patibility.

Transliterations and translations One of the most impor-
tant raisons &'étre for a bibliography formatting system is
to make it possible to define an entry once and then ex-
tract it in many different formats. To achieve this, Bibu-
lus is able to transliterate names and titles automatically,
and it is possible to add translations of titles, either in the
XML database or in the I&TEX source.
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Migrating to Bibulus

In the following we shall see how a IKTEX user can move
from BigTEX to Bibulus.

Getting started 'The very first step is to convert the
BisTEX databases to Bibulus XML, as described on
page 469.

Without making any changes to the ETEX docu-
ment, one can then start to use bibulustex instead of
bibtex. If a standard bibliography style is used (e.g.,
plain), this should produce equivalent output.

However, only a few bibliography styles are defined,
so this is likely to be less than needed.

Farewell to \bibliographystyle The second step is
to use the \bibulus command in ETEX to define the
style of the bibliography.

The default is a style close to BisTEX plain, so
only options that differ need to be defined. For instance,
if one wants alpha labels (first letters of the last name +
last two digits of the year) instead of numerical labels and
furthermore wants author names to be written in small
caps, one can just write the following in the ISTEX doc-
ument:

\bibulus{citationstyle=alpha,
namefont=sc}

More Bibulus commands in ETgX The next step is to start
to use the IKTEX commands for manipulating the bibliog-
raphy, e. g., by adding notes, annotations or translations of
titles.

It is also possible to create an alias for a title if one is
not happy with its label in the XML file. For instance, if
The TgXbook is stored with the ID knuth86, one might
want to issue the following command:

\bibalias{knuth86}{texbook}

After this, citing knuth86 and texbook will be fully
equivalent.

Goodbye to bibulustex All that bibulustex really
does is to get the filename from the command line and
then do the following:

my $bib = new Bibulus::LaTeX;
$bib->procaux ($filename) ;
open (BBL, ">$filename.bbl")
or die "Could not write $filename.bbl.\n";
print BBL $bib->getbib;
close BBL;

If more functionality is needed, one can thus make
a personalised version of bibulustex with extra func-
tionality.

For instance, to output all years @b urbe condita (after
the founding of Rome), add the following code after the
first line:

Bibulus — a Perl/XML replacement for BisTEX

$bib->whenparsing(’year’,
sub {
return $_[0] + 754;
b
Most of this is just Per] code. What matters is the
following: The code within the sub is executed when a
<year> is encountered; the contents of this XML chunk
is passed to the sub in $_[0]; and, whatever the sub re-
turns replaces the old contents of the chunk.
"This is a very simple and silly example, but the pos-
sibilities are endless, especially as the full power of Perl
is available.

Extending Bibulus 1f the built-in extension hooks do not
provide enough freedom, one can extend Bibulus quite
easily.

Create a file called, say, myBibulus.pm and put the
following into it:
package myBibulus;
use Bibulus::LaTeX;
our QISA = qw(Bibulus::LaTeX);

sub newblock {
return "\\par

}

n.
>

Now replace the line
my $bib = new Bibulus::LaTeX;
with
my $bib = new myBibulus;
in your personalised version of bibulustex, and the bib-
liographies produced will now have the blocks separated
by \par instead of \newblock.
Any internal Bibulus function can be overridden in
this way.

Final words

"This has been a brief introduction to the main features
of Bibulus. As the program is being developed continu-
ously, there may be features available now that have not
been described in this paper, and the syntax of certain
commands might have changed slightly.

For more information, please visit the project’s
website, http://savannah.nongnu.org/projects/
bibulus/. There are also two mailing lists, one for de-
velopers and one for users — please consider joining one
of them.

Bibulus still has a some way to go, but with the help
of the user community, we can do it!
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Abstract

In the TEX world, BisTEX is a very widely used tool dealing with bibliographies. Unfortunately,
this tool has not evolved for the last 10 years and even if a few other bibliographical tools exist, it
seems interesting to develop a new tool with new features using modern programming standards.

The BisTEX++ project began in 1999 and is written in Java for the portability and object ori-
ented aspects and offers new functionalities: for the expressiveness, the security model and native
Unicode character set support, BIBTEX++ styles are directly Java classes; for compatibility, it uses
advanced compiler techniques to translate plain old BisTEX styles to new Java styles. Such a trans-
lated style can even set the development basis of a new native BisTEX++ style to ease the style pro-
grammer’s life. The architecture is designed for extensibility and split into different components:
core, parsers (to be compatible with other bibliographical styles, sources or encoding schemes),
pretty printers (to generate bibliographies for other tools than IfTEX), plugins. The plugin con-
cept is used to dynamically extend BrsTEX++ functionalities. For example, since (meta-)plugins
can load new plugins, new styles can be directly downloaded from the Internet.

Résumé

Dans le monde ITEX, BisTEX est un outil répandu pour gérer les notices bibliographiques. Mal-
heureusement, cet outil n’a pas évolué ces dix dernieres années. Méme si d’autres outils bibliogra-
phiques existent, il semble intéressant de développer un nouvel outil, offrant de nouvelles fonction-
nalités et utilisant de nouveaux standards de programmation.

Le projet BisTEX ++ a démarré en 199q et il est écrit en Java pour des raisons de portabilité
et de fonctionnalités accrues dues aux aspects de programmation orientée objet. Il offre de nou-
velles fonctionnalités : BiBTEX ++ est une classe Java, pour son expressivité, le modeéle de sécurité
et le support natif d’Unicode ; il contient un compilateur pour traduire les anciens styles BisTEX
en Java, et ce code Java peut étre a la base d’un style bibliographique BisTEX ++ natif de ma-
niere a faciliter la vie du programmeur ; larchitecture a été congue en vue de extensibilité : le
noyau, les parseurs (pour étre compatible avec d’autres styles bibliographiques, d’autres sources ou
codages), les enjoliveurs de code (pour générer des bibliographies pour d’autres outils que ITEX),
les plug-ins; le concept de plug-in est utilisé pour étendre BisTEX ++ de maniere dynamique.
Ainsi, puisque les (meta-)plug-ins peut a leur tour charger d’autres plug-ins, des nouveaux styles
peuvent étre téléchargés sur Internet.

Introduction (by literal quotation) or indirectly (through paraphrase),
or where you have used information or reproduced ma-

A bibliography or list of references is a listing of all terial. These references are used to:

sources from which you have taken information directly
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e clearly identify each document. So it provides some
identification elements to allow the reader to look
for these documents in library catalogues or any-
where else. In most cases, these identification el-
ements are normalized [ 17] (we often use the name
of the book, the author, the editor, ...), but be-
cause of the digital revolution, there are more and
more document types (web pages for example) and
identification elements (e-mail, urL, ...). So the
management of the references has become more and
more difficult;

e enable the reader to consult the sources you have
used with a minimum of effort. Thus we have to
indicate precisely where (on which page, the elec-
tronic location) or under which circumstances (per-
sonal interview, e-mail) you obtained the informa-
tion.

Unfortunately, creating a bibliography has always
been a headache for typographers: if the article talks
about “Larousse (2002)” as a book introducing meta-
middleware [20] and in the bibliography “Larousse
2002” 1s described instead as a French cookbook, there
has clearly been a problem somewhere. Another prob-
lem is that each journal has its own bibliography style,
so bibliographical management software has to allow the
user to create his own style and send it to other people.

Fortunately, BI8TEX [23] is a popular tool used by
the KTEX [21] community to generate bibliographical
notices in publications. If there are also many other tools
available [g], this one suits very well the ISTEX philos-
ophy and is well integrated with it: the user describes
what she wants with a mark-up language without having
to dive into the deep layout details: the IKTEX infrastruc-
ture will use some styles to typeset the presentation from
the high level content description.

The citation matter is stored in a database (a file
witha .bib extension) and BisTEX picks from the .aux
file the needed information according to the citation
marks placed in the IKTEX document (. tex file) by the
author. A typeset version of the bibliography is made by
B1gTEX to the .bbl file by using a .bst bibliography
style file. The work-flow is summed up in figure 1 [13].

There are a lot of bibliographical styles available
for BisTEX targeted at many different scientific journals,
book styles, etc. The user needs only to select the de-
sired style and the bibliography notice is generated from
her common bibliographical reference database. There
are also a lot of such bibliographical reference databases
available on the Internet that can be used directly, such
as[22].

There are many tools targeted at easing the man-
agement of all these BisTEX files: database tools, edi-
tors, ... For example to write this article we used the
grand Emacs multi-platform text editor that has various

BisTEX++: Toward Higher-order BigTEXing

v =m »

LaTeX —ﬂ—b Bi bTeX LaTeX
Fic. 1: BigTEX work flow.

modes to deal with a IfTEX document in various cod-
ing systems: the great aucTEX mode [1] to deal with
many things in the IETEX source file, ref TEX [7] to deal
with citations and cross-referencing, such as a bibliogra-
phy browse-and-pick mode, and some B1gTEX editing
modes.

A lot of BisTEX record databases are also widely
available on the Internet through bibliographical servers
such as CiteSeer [22] and it is often easy to get some
B18TEX records from few keywords.

Even though there is so much material available for
B1sTEX, BisTEX is old, does not evolve anymore and has
many shortcomings according to modern tool standards:
the character encoding is constrained to an 8-bit ascir
variant, it is difficult to mix different languages on the
database side or on the document side, memory usage is
selected at compile time, style programming is done in
a language that is rather optimized for the implementa-
tion efficiency and not for the style programmer’s brain.
The tool lacks extensibility and such modern features as
network awareness.

This is why we began the BisTEX++ project in
1999 as a way to extend the BisTEX functionalities
without throwing away the BisTEX compatibility, data-
bases and styles.

In this article we present first the basic functional-
ities in BisTEX++ (§ ‘BisTEX++ functionalities’), then
the software architecture in § ‘Software architecture of
B1sTEX++ with some emphasis on our BisTro compiler
(§ ‘Software architecture of the BisTro BsT to Java com-
piler’) and the plugin architecture (§ ‘Plugins and meta-

plugins’).
BreTpX++ functionalities

The BisTEX++ name has been chosen to assert a BisTEX
compatibility with an improvement comparable to the
object-oriented add-on from the C to C++ languages.
The ordinary BisTEX++ user does not have to embrace
the object oriented architecture of BisTEX++, but this
is not the case for the style programmer (and of course
the BisTEX++ programmers).
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BisTgX compatibility Since BisTEX is a very widely
used tool, compatibility with the old BisTEX is a re-
quirement.

B1eTEX usage is simple; the first thing to do is to
create the database file (a file with a .bib extension) or
better to use an old one with at least the bibliographi-
cal references that are used in the article being produced
with ETEX. Each reference record has a type chosen
from the 13 possible default types (article, book, con-
ference, thesis, ...) and is composed from various fields
such as its key (used to cite this reference from the IXTEX
file), its title, its author(s), the publication year and so on
such as:

©@BOOK{LaTeX:companion,
Author = {Michel Goossens
and Frank Mittelbach
and Alexander Samarin},
Publisher = {Addison-Wesley},
Title = {The \LaTeX{} Companion},
Year = 1994
}

This reference describes a book and can be cited with
the key LaTeX: companion. If there are several authors,
they are separated by an and. Plain IfTEX can often be
put in most of the fields such as the \LaTeX{} in the pre-
vious Title. There are numerous kinds of fields (23)
available to be used to define a reference. According to
the reference type, a field can be mandatory or optional.
Other fields can be used for extensions or information
since they will be ignored by BisTEX itself.

Once the reference file is created, the reference
must be inserted in the ISTEX document. For this pur-
pose a \cite{(4ey)} command is put where a reference
to (key) is to be cited. Thus with the previous example
inserting in the text “\cite{LaTeX:companion}” will
appear as “[13]”.

One instructs ISTEX to use a bibliography (sty/e)
with \bibliographystyle{(sty/e)} and to insert the
bibliography somewhere in the document from the data-
base (bib-base) .bib with a \bibliography{(bis-base)}

When run, BigTEX picks in the (document).aux
file the needed information given by the citation marks
placed in the IXTEX document ({document) . tex file) by
the author. A ready-to-typeset version of the bibliogra-
phy is made by B18TEX to the (document) .bbl file by us-
ing a (s#yle) . bst bibliography style file and the citation
matter found in the .bib file(s). Error and information
output goes to the (document) .blg file. The work-flow
is summed up in figure 1 [13].

B1gTEX comes with some predefined styles but it
is also possible to program other styles, for example to
accept a url field to cite Internet information. All these

styles are defined in .bst files that are used by BisTEX

FUNCTION {sort.format.names}
{ s :=
#1 ’nameptr :=
S num.names$ ’numnames :=
numnames ’namesleft :=
{ namesleft #0 > }
{ nameptr #1 >
{" "}
’skip$
if$
s
nameptr
“{vv{ } H11{ 3H{ =££{ I}
format.name$ ’t :=
nameptr numnames = t "others" = and
{ "et al" * }
{ t sortify * }
if$
nameptr #1 + ’nameptr :=
namesleft #1 - ’namesleft :=
}
while$
¥

ji{

Fic. 2: BsT sample code.

to generate the bibliography according to the work flow
described in figure 1.

From the user point of view, these concepts are also
used in BisTEX++ zeato with all the old BisTEX styles
available too.

The style files are written in the BsT language.’
This is indeed an awful stack-based language rooted in
the sixties that was chosen for an easy implementation of
B1sTEX concepts: it is simple to parse and to execute on
a computer. The dark side is that the programming bur-
den is put afterwards on the style programmer. BsT code
looks like that in figure 2 and there are 1258 such lines
in the classical alpha.bst...

It is clear that building a new style from scratch is
a tour de force and often basic programmers will change
only few details. Fortunately there are many styles avail-
able already that can fit most needs, and there are also
some custom style generators [ 5].

Extensions to BreTgX A basic extension is to be able to
deal with encodings other than plain ascir and more gen-
erally to be multilingual. Since BiTEX can sort the bib-
liography, alocalized sort according to the document lan-
guage is to be introduced.

1. According to its author, this language has no name in fact.
But for the clearness of this article we call it “BsT”.
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A tool designed today could hardly escape the net-
worked world, so BiIBTEX++ must have a way to access
world-wide on-line bibliographical databases through
the Internet.

The BsT language in BisTEX lacks some expres-
siveness and a new language should be designed instead
of trying to extend the old one. Some modern features
should be added to allow scalability and extensions, for
example by using an object oriented language. But we
also want compatibility with the old BisTEX styles that
are written in BsT, so this is rather tricky.

Besides, BisTEX targets only ISTEX; BisTEX++
could also target other typesetting tools or other bibli-
ographical database concepts.

But since BisTEX++ is still a work in progress as a
general bibliographical workbench, there are many new
functionalities that are not yet implemented or even not
envisioned yet.

Style programming in BreTgX++ If we have to define a
new language for BisTEX++ it should be a clearer lan-
guage than BsT.

A good candidate is to choose a domain specific lan-
guage (psL). From a programmer point of view it is
yet another (less) cryptic language to learn that is still
cumbersome. The expressiveness may not suit everyone’s
needs, and we may extend the language later to fit some
usages.

On the other side, if we want a language as expres-
sive as any another computer language, why not use such
a language? If we choose an object oriented language, all
the domain specific aspects could be seamlessly hidden in
objects dealing with all the bibliographical stuff.

Since in BisTEX++ there is no particular perfor-
mance requirement, this solution is acceptable.

The next question is to select an implementation
We want BisTEX++ to be portable, pro-
grammed in a clean language from a syntax and object
point of view that can deal with big programs. The lan-
guage should come with a lot of standard libraries to deal

language.

with all the modern programming ways (Unicode, Inter-
net, ...), and widespread enough to avoid the yet another
weird-language to learn syndrome.

Of course there is no one-stop answer and we cannot
escape some trade-offs. From our point of view, Java has
been considered as a good candidate.

The BisTEX++ core is thus directly written in Java
for expressiveness and simplicity. All the generic li-
brary functions and classes to deal with bibliographies in
BigTEX++ have been rewritten in Java too. BieTEX++
can run on every machine for which we have a run-time
and a compiler.

For internationalization, Unicode is natively ac-
cepted in Java, we inherit all the Java locale stuff and
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even specialized collators for international sorting so im-
portant in BisTEX.

Of course choosing a language different than the
original BsT language does not solve at all the BisTEX
compatibility issue. This one can be solved by im-
plementing BigTEX as an add-on in BisTEX++, which
would remove a lot of interest in BisTEX++, or add a
translation process from BsT to the new programming
style in BisTEX++.

"This last approach is more challenging but far more
interesting since the translated old BsT styles can be used
as the basis of new style developments. This translation
process is more deeply described in § ‘Software architec-
ture of the BisTro BsT to Java compiler’.

Extending BrsTgpX++ further: plug-ins and meta-plug-ins
Extensions in the old Bi8TEX to deal with new concepts
are quite difficult to develop since code must be added
directly in the BisTEX source.

In a modern tool, it is mandatory to use a more in-
cremental and tractable approach even for an inexperi-
enced user by allowing loadable add-ons or plugins in-
stead of needing to dig into the code to change its behav-
ior. A plugin is a piece of code (a module) that can be
added to BisBTEX++ to increase its functionality without
having to change the native BisTEX++ infrastructure.

Plugins should be able to modify any BisTEX++ be-
havior without corrupting the original design. Of course
there is compromise to be found between expressiveness
and complexity.

We present further the kind of extension one