May the God who watches over the right use of mathematical
symbols in manuscript, print, and on the blackboard, forgive
me this and my many other sins!
Hermann Weyl
The classical groups,
Princeton University Press, 1946,
p. 298n
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TUG Membership Dues and Privileges
Memberships and Subscriptions

1985 dues for individual members are as follows:
North America:
- New (first-time) members or subscribers: $20.
~ Membership and subscription renewals: $30,
reduced rate of $20 for renewals received before January 31, 1985.
Outside North America (includes air mail postage):
— New (first-time) members or subscribers: $25.
— Membership and subscription renewals: $35,
reduced rate of $20 for renewals received before January 31, 1985.
Membership privileges include all issues of TUGboat published during the
membership (calendar) year. Anyone inquiring about TUG will be sent a
complimentary copy of TUGboat Vol. 1 (1980), No. 1, along with a current copy
of the membership list and forms for acquiring TEX82, joining TUG and ordering
publications available from TUG.
Issues to domestic addresses are mailed third class bulk, which may take up
to six weeks to reach their destinations. If you have not received an issue to which
you are entitled, write to TUG at the address given below.

Institutional Membership

1985 Institutional Membership dues for educational organizations are $200; for
non-educational, $300. Membership privileges include: designating up to 5 persons
as individual members and special reduced rates for participation at TUG meetings
and TEX-related courses and for purchase or lease of videotapes. In addition,
institutional members are listed in each issue of TUGboat. For further information,
call Ray Goucher at (401) 272-9500, ext. 232.

Submitting Items for Publication in TUGboat

The deadline for submitting items jor Vol. 6 (1985), No. 1, will be February 1, 1985;
the mailing date will be March 14. Contributions on magnetic tape or in camera
copy form are encouraged; see “Submitting items to TUGboat”, page 78, this
issue. Editorial addresses are given on the inside front cover. For instructions on
preparing magnetic tapes or for transferring items directly to the AMS computer,
write or call Barbara Beeton at the address given, (401) 272-8500, ext. 299.

TUGDboat Advertising and Mailing Lists

For information about advertising rates or the purchase of TUG mailing lists,
write or call the TEX Users Group, Attention: Ray Goucher, P.O. Box 9506,
Providence, RI 02940, (401) 272-9500, ext. 232.
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General Delivery

From the President
Pierre MacKay

This will be a short message. A great many
questions arose during the meeting this summer and
we will have to chew them over rather thoroughly
before we can digest them. (The imagery of this
remark is familiar to any reader of the TEXbook.)
What made this summer’s meeting particularly
significant was the growing awareness that now that
TEX has come of age, the TEX Users Group must
grow with it. At earlier meetings, the question
of when and even whether the various flavors
of TEX could be adapted to various machines
occupied a good part of our interest. The effort
of implementation was the hottest topic on the
program, and legitimately so. But in the ten
months since the first distribution of TEX 1.0, the
WEB system has so thoroughly proved itself that, in
the case of larger systems, at least, here is little to
discuss except that it works. Those who, like Lance
Carnes, are trying to squeeze TEX onto ever smaller
machines are far from finished with implementation
problems, but the learning curve is going up steeply.
METAFONT will require another burst of effort once
it too comes of age, but most of the lessons learned
from TEX will be directly relevant to the various
implementations of METRAFONT.

With that understanding, the TUG steering
committee is looking very carefully at the restruc-
turing of the annual meeting. We must now study
how we can best serve a community which is able

TUGboat, Volume 5 (1984), No. 2

to assume that TEX is widely available and stable.
In short, we must become even more a Users group
than before. There is much to do. ‘As Richard
Southall forcefully pointed out this summer, lay-
out and formatting are very demanding work, and
require their own specific expertise. The IATEX
generic document formatter is almost complete,
and offers one example of what we can look for in
the future. AMS-TEX will provide a good deal of
the special polish needed for complex mathematical
typesetting. But we also need to take the kernel of
TEX and PLAIN.TEX, and build designer’s interfaces
around it, packages which work the way layout
designers work, and which allow the designer’s
mock-up to be interpreted directly and easily into
TEX commands. We need to offer much more of
this sort of thing at the annual meetings, and we
probably need to offer it at more than one level.

If we are going to get it right, we need help. We
learned a number of useful things from the members
who attended the summer meeting, and we are going
to put our knowledge to work in the coming year.
But we would also like to learn more from those
who were not there this summer. What can we
do to make the summer meetings more attractive?
What should we do more of, and what should we
do less of, both at the meetings and in TUGboat?
Where should the meetings be held? (Yes, we
are considering this very seriously, although we feel
that one more meeting at Stanford is appropriate
in honor of the expected release of METRFONT.)
How shall we set the balance between the needs
of the relatively new user and the problems of the
emerging macro wizard? Let us know, and we will
do our best to make the TEX Users Group serve the
Users even more effectively.

Ann Lasko-Harvill
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Report of the Publications Committee
Robert Welland

A Publications Committee was formed at the
summer TUG meeting. The temporary chairman of
the committee is Robert Welland from the Mathe-
matics Department at Northwestern University, and
the remaining members are

Malcolm Clark
Maureen Eppstein
Helmut Jirgensen

Imperial College, England
Stanford University, USA
University of Western Ontario,
Canada

Carnegie-Mellon, USA

TRW Los Angeles, USA

Roberto Minio
Michael Urban

The committee was asked to oversee publications
which support the TUG community. It is to identify
needs and encourage writers to fill them; and, when
it is suitable, to arrange with Ray Goucher to have
these works published by the AMS or some other
suitable publisher.

Also, Ray was asked by the Steering Com-
mittee to set up a facility for distributing such
materials. This will lead eventually to a central
TUG distribution center.

As a start on our publication endeavours, Ray
was asked to negotiate with Stanford University for
the rights to publish the Stanford reports which
pertain to TEX. He was also asked to lease from
Stanford the Metafont course video tapes and make
these tapes available to the TUG community at
reasonable rates.

Michael Urban has agreed to update his fine
TEX reference card and make it available to TUG.

Maureen Eppstein is going to act as a conduit
for articles about TEX applications for publication
in TUGboat. Her main goal will be the promotion
of good design. She will collect material on
format and layout and present to TUGboat some
exemplary layouts together with the TEX code for
their generation.

Helmut Jiirgensen is going to edit a column in
TUGboat devoted to TEX and Metafont software
with emphasis also on WEBware. ,

Roberto Minio has agreed to build an extensive
bibliography of TEX-related materials and of format
and design materials.

Malcolm Clark suggested that we collect a list
of books (and papers) which have been published
using TEX so that we will have a ready set of TEX-
produced examples to show other people. Please
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send any information on this matter to Malcolm so
that he can compile it for TUGboat.

It was suggested that a TEX command structure
dictionary be built (a task more easily conceived of
than executed). Alan Spragens at Stanford’s SLAC
Computing Services Center has made a step in this
direction and has offered to let us have the material
he has developed. If someone in TUG feels that he
or she has the language skills necessary to carry out
this extremely challenging job and would like to do
it, please get in touch with Bob Welland.

It was decided that we should increase to three
or four the number of issues of TUGboat produced
annually. The final decision on this matter is to be
left to Barbara Beeton, the TUGboat editor.

It is easy to form a committee and start some
projects, but to produce results this committee
needs the help of the beneficiaries. If you have any
suggestions or can help in any way, please give a

hand.

Report of the Special Projects Committee
Arthur Keller

The Special Projects Committee was formed at
the TEX Users Group meeting in August with the
charter of organizing courses (at the TUG meeting
and otherwise), and evaluating other activities for
TUG. Arthur Keller, Monte Nichols, and Craig
Platt have agreed to serve on this committee. The
1985 TUG meeting will be a week-long course
followed by a two-day short course and the three-
day meeting during the weeks of August 5-16, 1985.
We have decided to offer the week-long Intensive
Introduction to TEX again next year, and we are
making arrangements to obtain the same facilities,
as they worked well this year. The Annual Meeting
Program Committee will handle the schedule for
the three-day meeting. Suggestions should be sent
to Arlene Azzarello or Joey Tuttle.

We are considering several alternatives for a
two-day short course for the 85 meeting. We would
appreciate feedback indicating your preferences or
additional suggestions on courses and people to
teach them. Alternatives include: (1) writing
IATEX document styles/TATEX internals; (2) issues
in document design; (3) a course on publishing by
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a publisher; (4) how to edit your own copy; (5) an
introduction to the new Metafont; and (6) a course
on TEX macro wizardry.

We are also considering methods of cooperating
with the conference on TEX for Scientific Documen-
tation in Varenna, Italy (see page 147 for more
information on this conference).

Comments may be sent to Arthur Keller. (See
the inside front cover for the US mail address,
telephone number, and computer mail address.)

Submitting Items to TUGboat

Barbara Beeton

TUGboat, along with TUG, has been in existence
now for five years, and shows distinct signs of con-
tinued survival. The editorial board is growing, with
volunteers in charge of editing specialized columns
on various subjects; their names and addresses are
listed on the inside front cover.

Articles on all subjects related to TEX and TUG
are welcome. If an article falls into an area covered
by one of the editors, it should be submitted to the
appropriate editor. Articles of general interest, or
in areas not listed, should be sent to me. If you
feel that some important topic has been neglected,
and would like to become a columnist, please get in
touch with me. TUGboat will be only as healthy as
you make it.

Present plans call for three issues in 1985; this
assumes that all 1985 issues will be put together in
Providence. The deadline for receipt of material in
Providence for the first issue is February 1; articles
which are submitted through a subject editor should
be sent earlier —Helmut Jiirgensen (page 91) has
asked that submissions reach him at least two
weeks earlier, and the other editors would surely
appreciate the same consideration.

It was suggested at the August meeting that
one or more issues might be guest-edited, with only
the printing and mailing done by TUG. Such an
arrangement might result in an extra issue in 1985,
or might limit the content of a particular issue to a
particular subject. More concrete information will
be published when known. Suggestions for areas of
special interest for “topical” issues, and volunteers
to guest-edit such issues, are particularly welcome.
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Items are solicited in camera copy form, when-
ever possible. If copy has been prepared by TEX and
is legible, it will ordinarily be used as submitted,
reduced photographically if necessary (advisable
for copy prepared on an output device with 200
dot/inch or lower resolution), with running heads
applied. The following specs were followed in
preparing this issue of TUGboat:

text style
two-column pages:
\heize, \vsize

amrl0 on 12pt

18.75pc, 52pc

intercolumn gap 1.5pc
page width 39pc
one-column pages:
announcements page 75
\hsize 34pc
Southall article page 79
\hsize, \vsize 24.5pc, 54pc

text style amss10 on 12pt

Items are also welcome on magnetic tape (see
below), or as net mail to me on the ARPAnet
(bb@SU-ATI), or deposited directly onto the Math. So-
ciety computer. (Call me for details of how to log
in.) We are able to handle 800- and 1600-bpi tapes
in either ASCII or EBCDIC. Some manual trans-
lation may be necessary with EBCDIC, so include
a list of the special characters, with each charac-
ter followed by its name, to assist in deciphering.
Tapes in the following formats have been handled
successfully; please specify clearly the format and
density:

(a) labeled ANSI-standard format;

(b) blocked, fixed-length records (80 characters is
convenient)

(¢) the generic distribution format generated by
TPREAD.

Significant spaces and \_ at the ends of lines
are discouraged; such spaces tend to get lost and
must be re-inserted by hand, especially if a file is
transmitted on tape with fixed-length records.

A set of TEX82 macros for preparing TUGboat
material is now under construction. I am attempting
to follow the philosophies of IATEX and AMS-TEX,
but neither macro package will be required to use
the TUGboat macros, only PLAIN. As soon as it
is ready for general use (almost certainly before
the end of the year), a copy will be put on the
distribution tape, and a message will go out over
the TEXhax network; a suitable announcement will
also appear in TUGDboat.
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First principles of typographic design for document production
Richard Southall

1 Introduction

Leslie Lamport and | taught a two-day course on ‘First principles of
typographic design for document production’ as a preliminary to the
TUG meeting at Stanford University, August 13-14, 1984,

What follows is an expansion, somewhat revised and restructured, of
my lecture notes.

Objectives

| did not feel that it was possible in two days to teach anything
useful about typographic design on a “how to’ basis (even if the
problems of interpreting conventional typographic design practice

in terms of TEX macros had been solved). Nor would it have

been helpful to give preceptive solutions to a limited set of design
problems. On the old analogy, | did not wish to give away fish to the
course members, and | did not have time to teach them how to catch
fish for themselves. In such circumstances, the best thing to do is
to try to outline some productive ways of thinking about water and
fishing-tackle, so that basic errors of approach to the problems of
fish-catching can be avoided in the future. Thus | tried to work out,
and justify from first principles, a useful way of thinking about the
problems of document design: and to illustrate this way of thinking
by looking at the ways in which typographic designers working in
earlier technologies had tackied similar kinds of problem.

Subject area
The subject matter of my part of the course was written language.

Written fanguage has two levels of structure, which may be

called microstructure and macrostructure (Waller, 1980a). The
microstructure of written language has to do with details of the
sequence and arrangement of the characters that make up a written
text. It is governed by the rules contained in a ‘system of writing”:
the set of rules for writing a particular language with a particular
script in a particular technological environment. (| owe this useful
concept to John Mountford.) For most systems of writing. and
certainly for those in which the written text is produced by a
mechanical writing-system, these rules are reasonably well defined,
and descriptions of them are readily accessible (Chaundy et al., 1957;
"Chicago manual of style’, 1982; Dowding, 1966; Swanson, 1979;
Walker. 1979); though they differ to a surprising extent between
systems of writing, even in the same technological environment
(Desarmenien, 1984; Walker, 1983).

The macrostructure of written language has to do with its division
into semantic objects {which we can usually recognize, even

if we can't make very exact definitions of them — things like
chapters. subsections, paragraphs and list items) and their graphic
embodiment in a document. The rules governing the macrostructure
of written language are much less well defined than those governing
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its microstructure. Many typographic designers would deny that
there were any such rules at all (though Twyman, 1981, formulates
‘what many typographers would consider one of the few fundamental
“rules” of typography’), because there are so many equally effective
ways of designing a document. But if there are no rules (or almost
none) that designers would agree on, there are some principles for
effective design that they (or most of them) would agree with; and

it was these principles that were the subject area of my part of the
course.

Our discussions in the course were based on two postulates:

Documents have a conceptual structure
Graphic structures can be made that reflect conceptual
structures

one axiom:

The graphic structure of a document should reflect its
conceptual structure

and one desideratum:

The graphic structure of a document should be such that
the document is as easy as possible to use.

The problem of document design for computer-based systems

In the past, the design of documents was done a posteriori.

Books were written before they were designed: the conceptual
structure of the author’s thoughts was already in place, embodied

in some graphic form or other, and the designer’s task was to
render or re-render that embodiment in a semantically effective

and technically practicable way. (See Hewson, 1983, for a detailed
study of the evolution of the graphic embodiment of Wittgenstein's
‘Tractatus Logico-Philosophicus’ through successive renderings — in
manuscript. typescript and printed form — of the work.)

In the design of documents for computer-based document production
systems, the problem is the other way round. The document has

to be designed a priori, before the author’s thoughts are present

at all. The document designer’s task is to devise efficient graphic
embodiments for conceptual structures that are suitable to fit any
thoughts that any author using the system might have,

The document designer cannot tell (let alone dictate) what content
an author will put into each of the conceptual structures that the
document design provides for, or in what order the structures will
be used. It is not too hard to provide a graphic embodiment for
each structure, that will behave reasonably if it is not used in what
its designer would consider to be an unreasonable way; but what

is unreasonable to a document designer may not be at all so to a
mathematician or a philosopher.
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2 Typographic structures
Models of text and models of documents

There is a simple 'bottom-up” model of written text, that considers it
as a sequence of characters and spaces.

Sequences of characters make up words

words sentences
sentences paragraphs
paragraphs sections
sections chapters
chapters books (articles, reports, documents)

This model does not work very well, either as a way of representing
real text or real documents. At the lowest level, it ignores things like
changes in character style. At a slightly higher level, it doesn’t deal
at all tidily with quite important questions, like 'What is a sentence?’
(or, indeed, "What is a word?’). At a higher level still, it ignores
many of the important things that aren’t chapters (in particular, lists
and tables) that go to make up documents.

As a means of understanding the nature of written text, this model
is good for analysing the functions of non-alphabetic characters in
words and straightforward sentences; but otherwise it is too simple
to be useful with present-day technologies of mechanical writing. It
was well suited to the train-printer and daisy-wheel era of document
production.

A "top-down’ approach to the modelling of documents begins by
looking for recognizable graphic objects, and the semantic objects of
which they are embodiments, in a document.

This approach has been pioneered in the British Library research
project on the graphic translatability of text, with work by
P.E.Norrish in the Department of Typography & Graphic
Communication at the University of Reading. This work has
centred on the study of public information documents, which are
usually much more complex in both graphic and semantic terms than
the technical reports that designers for computer-based systems are
most often concerned with. Norrish and her collaborators have made
very detailed analyses of such documents, looking at the ‘access
structures’ of headings and paragraph markers that allow users to
find their way around a document, as well as the objects that occur
in it.

This work is relevant to the problems of designing computer-
produced documents in two ways. First, it points up the
considerable complexity, in semantic as well as graphic terms,

of real documents. It is all too easy to think that chapters, sections
and subsections are the only kinds of object that need to be
considered in designing the text of a document. Second. it draws
attention to the large number of alternative graphic forms in which
a particular semantic object can be embodied. Norrish has so far
identified no fewer than forty-seven different types of ‘graphic list’
(semantic list structures in which the list items are distinguished by
graphic means).
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Section structures

However inadequate the chapter/section/subsection model may be
as a way of representing the structure of real documents, it is very
often used to construct the body matter of technical reports. If we
look at some of the semantic properties of constructions of this
kind, we can get an idea of the properties their graphic embodiments
ought to have.

Three kinds of relationship exist between the elements of a
chapter/section/subsection construction. There are relationships of
hierarchy: chapters are higher-level elements than sections, which
are higher-level elements than subsections, and so on. There are
relationships of containment: higher-level elements contain lower-
level elements. And there are relationships of sequence: objects at
each level follow each other in the construction.

At all the levels of such a construction, the logical structure of the
elements is very similar. Each chapter. section, subsection and so
on contains a heading and a body: the heading relates to the body
that follows it. The body of the element may contain paragraphs of
text, or lower-level elements, or text followed by lower-level elements,
down to the lowest-level element. whose body (by definition) is all
text. Thus there may be 'descending’ sequences of headings at the
beginning of an element.

By our axiom, the graphic embodiment of a chapter/section/subsection
construction should reflect its semantic structure. Since the visual
appearance of the paragraphs of text within an element does not
usually alter with the position of the element in the hierarchy (except
perhaps at the very lowest levels), it is the task of the heading of

each element to show whereabouts in the structure its element is
located.

Thus, the hierarchical relationships between elements should be
clearly expressed in terms of the graphic relationships of their
headings; as should their relationships of containment and sequence.
The means that are available to designers for realizing the graphic
expression of such relationships are discussed next.

The typographer’s tools
Typeface terminology

The terms ‘typeface’ and ‘font’, which in earlier technologies had
separate and clearly-defined meanings, are now used more or

less interchangeably in discussions of computer-based document
production systems, to refer to fundamentally different entities.
Great confusion results. The following definitions are proposed, as
an aid to clear thinking:

Typeface: a set of distinctive, visually related shapes for some or
all of the characters of a script, intended for mechanical
reproduction

Style: a distinguishing visual characteristic of a typeface
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Family of typefaces: a set of visually related typefaces with differing
styles

Font: a set of renderings of some or all of the character shapes of
a typeface, intended for use in a restricted range of output
image sizes in a particular reproducing system

What happens in text?

Written language contains elements which are not alphabetic or
numeric characters: punctuation signs, and space. It also has
features which seem to operate at a higher level than the words

of the text: capitalization, changes in type style and size, and the
presence of vertical and horizontal space in varying amounts. These
elements and features evidently have some part to play in written
language, and some (but surprisingly few) attempts have been made
to identify their functions (Mountford, 1980: Walker, 1979). The
following list of ‘roles fulfilled by graphic and spatial features in the
articulation of verbal graphic language’ (whose incompleteness is
acknowledged by its author) is taken from Walker's paper:

1 Differentiation

1.1 Emphasis

1.2 Distinction/particularization
1.3 Quotation

1.4 Interpolation

2 Abbreviation

3 Introduction

4 Omission

5 Separation and connection
6 Presentation of numbers

The most significant of these functions seems to be that of
differentiation /emphasis.

Graphic conventions and graphic capability

Any mechanical writing-system makes available to its users a certain
graphic capability. This can be expressed in terms of the number of
characters, typefaces and type sizes, and the facilities for defining
amounts of horizontal and vertical space, that the system offers
{Southall, 1982). Until very recently, the graphic capability of the
writing-systems that were available to most computer users was
extremely limited. a single 96-character font of one single-width
typeface, with a single increment of horizontal space the same as the
characters’ width, and a single larger increment of vertical space.

Except for the lack of a "half-line” increment of vertical space, this
capability is roughly the same as that of an ordinary typewriter.
Thus when computer-based document production systems came to
be designed, there were a number of ready-made graphic conventions
for expressing semantic function already available in the rules for the
layout of typewritten documents. Almost all of these conventions
could be taken over unchanged into the layout of computer-produced
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documents, and there was no need for system designers to think
explicitly about the semantic functions that were being expressed by
particular graphic configurations.

Laser page-printers, and the first versions of TEX and Metafont,
made writing-systems with enormously increased graphic capability
available to part of the computing community. The designers of
document production systems did not always understand that
graphic conventions derived from typewriting practice were not
necessarily appropriate for systems with a graphic capability as good
as. or better than, that of conventional typesetting.

The typographer’s task

Looking at written language as being made up of semantically
functional graphic elements as well as the words and phrases of
the text, and bearing our axiom in mind, it becomes easy to define
the typographic designer’'s task. This is to devise effective graphic
means of expressing the different semantic functions that are
required to embody in a document the conceptual structure of its
author’s work.

The way we are accustomed to reading continuous text leads us

to recognize a paragraph as an area of text within which the space
between successive rows of characters does not vary. Because

of this, the graphic means that are available to the designer for
expressing the functions of emphasis and differentiation within a
paragraph are limited to those that do not change the space between
rows of characters: capitalization, and changes in type style without
changes in type size.

Outside the limitations of the paragraph, additional graphic means
of expressing semantic function are available. The most powerful
and flexible of these, and the least well understood by untrained
designers, is the use of space. Others are changes of type style, and
changes of type size.

Making text readable

Legibility research is an old subject (Tinker, 1963) and — as far as
investigations of the typographic requirements for readable text are
concerned — more or less a dead one (Spencer, 1969; Zachrisson,
1965). Current research in reading focusses much more on the
perceptual and mental processes involved (Pirozzolo and Wittrock,
1981; Tzeng and Singer, 1981). Perhaps it is what computer
scientists see as the excessive antiquity of the research on the layout
of readable text that has led it to be so consistently ignored by the
designers of computer-based document production systems. Its
findings. though. are none the less valid for being old, or for being
ignored, and they are as follows:

Lines of text should not be longer than 10-12 words (60-72
characters)

The appearing space between words in a line of text should
be substantially less than the appearing space between
successive lines of the text
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The appearing space between words should not vary
appreciably from line to line of the text.

These have been the canons of good typographic design for text for
a very long time (Morison, 1951).

5 Designing headings

The functions of headings were discussed in Section 2. Headings
mark the elements they belong to, and they show where those
elements belong in the logical structure of the document as a whole.
The latter function almost always means showing two things about
an element: its place in a hierarchy and its place in a sequence.

The graphic hierarchy of the headings in a document should express
the conceptual hierarchy of the elements the headings belong to.
Thus the headings of higher-order elements should be graphically
more prominent than the headings of lower-order elements. The
connection between a heading and its element should always be
explicit, so that in a sequence of ‘descending’ headings it is clear
which element a particular heading belongs to.

In principle, the designer has three means for expressing hierarchy
and connection in graphic terms: changes in type size, changes

in type style, and the use of space. Where sequence is expressed
explicitly, it is always by some sort of numbering system (Waller,
1980b).

In practice, the availability of graphic means to the designer of a
document depends on the graphic capability of the writing-system
the design is being made for. In a system with limited capability,
the graphic means for expressing hierarchy may be exhausted before
the bottom of the hierarchy has been reached. In such a case, the
designer may choose to use a more elaborate numbering system

for the headings in the document, so that the numbering expresses
hierarchy as well as sequence.

This sort of circumstance, in which the content (in terms of
characters and spaces) of a text is determined by the graphic
capability of the system with which the text is rendered, is an
instance of a major class of problems that have to be faced and
solved by a realistic methodology of generalized document design.

6 Laying out the page
Margins

While our mechanisms of reading have not changed in the last few
years, so that the rules for the layout of readable text can be carried
over unaltered from traditional practice, the same is not necessarily
true of the way we use documents.

The classical canons for the size of margins that are summarized by
Tschichold (1965) apply to reading situations which were usually
very different from the ones in which technical reports are used.
Classically, books are codices: they open to a pair of facing pages.
Books intended for continuous reading at normal reading distances
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are of such a size that this pair of pages forms a visual unit for the
reader. In these circumstances, a symmetrical layout for the pages
makes sense.

The letter-sized page which is by far the most common in technical
reports is much the same size and format as the quarto page of
traditional book design. Quarto formats were largely used in four
kinds of book: reference books; bibles, in which the main text was
broken up into verses, and the page often crowded with cross-
references and notes; service books, for use in bad light by people
who were very familiar with the text; and editions de luxe, where the
width of the margins was often an index of the cost of the book (and
hence the wealth of its owner).

Reference books and quarto bibles are meant for consultation rather
than continuous reading. Service books are intended to be read

at distances that are longer than normal. Editions de luxe are for
admiration rather than use. There is no particular justification

for taking over the convention of symmetrically laid-out pairs of
pages from such books into the design of technical reports, whose
letter-size pages are seen at normal reading distance (so that the
visual unit is a single page) and are as often as not photocopied and
put in a ring binder (which it is stretching traditional terminology
rather too far to describe as a codex).

Line length

The use of the letter-sized sheet in laser printers derives from its

use in the office, where conventional margins give a line length of six
and a half inches or so: with the character pitch and line spacing

of ordinary typewriters, a line of 65-75 characters and an easily
readable page. The same margins, with the 10 point type that is the
default size in many document preparation systems, give a line of
95-115 characters: far too many to be read effectively, even if the
space between the lines of text is increased (Tinker, 1963). It is true
that making a very long line means that many more characters fit

on the page, and fewer pages are needed for a document of a given
length. The consequent reductions in cost (which, as Leslie Lamport
pointed out during the course, may be more apparent than real) have
to be traded off against the reduced effectiveness of the document as
a means of communication.

in fact, the most efficient way of filling a page with characters is

to use double-column setting. Much narrower margins are tolerable
in double-column than in single-column setting, so that more of

the page area can be covered with type. However, the problems of
designing headings, and of integrating the non-text elements of the
document into the design of the page. tend to become more difficult.
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Other components of the page

Text is not the only thing that appears on the pages of technical
reports. There are footnotes, tables, figures and figure captions,

as well as page numbers and running headlines or footlines. All
these elements need to be distinguishable in visual terms: figure
captions should not disguise themselves as footnotes, or headlines
as part of the text. The designer needs to pay attention to unusual
circumstances — What happens if a figure falls at the foot of a
page? if a table whose column headings use the same style and size
of type as the headline comes at the head of a page? — rather than
laying out the page as if it was only to contain continuous text.

Conclusions

There is nothing in the foregoing that is not perfectly obvious as
soon as it is pointed out (except perhaps the requirements for
readable text, and they are in easily accessible research literature).
Equally, 1 had no difficulty, with little more than a couple of numbers
of TUGboat at.hand. in finding many pages whose layout made
them virtually impossible to read, and many instances in which the
conceptual structures of documents were being concealed. rather
than revealed, by their graphic embodiment.

Why is this? Why is the average computer-produced document

so hard to use (and such a miserable object, in conventional
graphic-design terms)? The reasons lie in a failure of communication
between computer scientists and graphic designers.

This failure has two main causes. The first is that the designers

of computer-based document production systems most often have
no conceptual apparatus with which to think about graphic design
problems. The thinking of traditionally-educated graphic designers
tends to be unarticulated. visual, and concrete, and their vocabulary
oriented towards particular graphic technologies; computer scientists’
thinking tends to be algorithmic, symbolic, and abstract, and

their vocabulary is that of mathematics. Ways of thinking about
document design that computer scientists might find congenial are
only beginning to be developed in the graphic design community.

as a response to the problems posed by new information-handling
technologies.

The second cause of failure is at the interface between graphic
designers and computer-based document production systems, and
has to do with the nature of the interface itself. Because graphic
designers think visually, they need visual objects to think with; if the
first task a designer has is to analyse the conceptual structure of a
document, the second is to sketch out possible graphic embodiments
for it. A skilled designer can get a long way by making drawings,

but sooner or later a design has to be tested by being produced: and
it is at this point, where the specifications on the drawing have to

be translated into instructions to the document production system,
that communication fails. The primitive concepts that are handled by
computer text formatting languages, the terms the languages use to
describe them, and the commands with which they are manipulated,
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are all completely alien to the experience of traditionally-educated
designers.

The result, in the present state of affairs, is that traditionally-
educated graphic designers cannot use computer-based document
production systems, however much they would like to do so. The
most urgent priority, for TEX and systems like it. is for interfaces to
be developed so that designers can bring their skills to bear in an
area where — to say the least — they are badly needed.
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Software

Editor’s Introduction

Helmut Jiirgensen

The Software Column of this TUGboat issue is a
call for help—your contributions or suggestions!

Some of the things we would like to receive are
outlined below. If you consider submitting material
which you feel would fit into the Software Column
but which is not covered by the list, please submit
it anyway—or contact me.

TEX has come of age now—everybody said so
at the TUG meeting. The main interest of TUG
members seems to shift away from “mere” imple-
mentation questions gradually, and towards “real”
typesetting problems. Nevertheless, it also seems
that there are still quite a few difficulties arising
when embedding the TEX and METAFONT systems
into different environments in a user-friendly fash-
ion. A lot of software has been and is being written
to handle the problems. In fact, judging from some
discussions I had at the TUG ’84 meeting, it is
written again and again and again. Therefore, I
think the TUGboat and this column could help in
distributing information and discussing ideas.

Please send descriptions of TEX and METR-
FONT-related software: They could be short, giving
only name, purpose, availability, and—enough—
important technical data. They could be long as
well, if of sufficiently general interest. In some
cases novel software methods may require a more
thorough treatment. WEB-related problems would
form another area of interest.

In general, information about software used in
the implementation of the TEX, METAFONT, and
WEB systems, in the adaptation to your environment
or your research work, about enhancements to these
systems, or software engineering comments related
to these systems are welcome.

I should also appreciate receiving suggestions
about the column in general, comments on articles,
hints about related publications elsewhere, etc.

Please send your contributions and ideas to
Helmut Jurgensen
Department of Computer Science
The University of Western Ontario
London, Ontario
Canada N6A 5B7
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You can also reach me by phone (519-679-3039) or

via usenet (deepthot!luwoluwo-hobbitljurgensen).
Please remember, I need your contributions—

otherwise the column will starve—and I must have

them no later than two weeks before the general
TUGboat deadline.

TEXtensions

How to Run TgX in a French Environment:
Hyphenation, Fonts, Typography

Jacques Désarménien

1. Introduction

One of the greatest achievements of text-processing
programs—especially TEX—is that they allow any-
body to produce beautiful, typeset-like documents
by merely typing a correctly prepared manuscript
on a terminal, using a keyboard very similar to that
of an ordinary typewriter.

As a consequence, before trying to train pro-
fessional typists in TEX, one must ensure that a
replica of the keyboard they are used to will appear
on the terminal. In our situation, this means that
some extra characters—é, &, ¢ among others—have
to be included where they usually appear on a
French keyboard. Some others must be displaced:
for example, a and q have to be permuted and the
digits retain their positions but must be typed by
using the SHIFT key. The solution to these specific
problems, and a certain number of improvements to
the input of TEX, have been given by D. Foata and
Y. Roy in Strasbourg [fr].

The main concern in processing French text is
hyphenation. The set of patterns that TEX uses to
hyphenate English works very poorly in French. The
procedures are fundamentally different, not only
because the etymology has much more importance
in English, but also because the syllabifications do
not obey the same rules in both languages. The
same word might not be hyphenated the same way
in French and in English: ma-gni-fi-cence wvs.
mag-nif-i-cence. We explain in another article

©Copyright 1984 by Jacques Désarménien
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[d] how we have produced a set of patterns suitable
for French. In section 3 below, we give a short
account of this process, and we discuss the technical
aspects of loading these patterns into TEX.

As we will see, in order to realize an acceptable
hyphenation of French using TEX, the fonts have
to be modified. This gives the opportunity to
improve the appearance of some of the accented
characters. Unfortunately, due to some restrictions
of both METAFONT and TgX, it was impossible to
fully achieve this last goal. We explain why, and
propose some remedies.

Finally, some typographical conventions are dif-
ferent: Spacings are different in French and the quo-
tation marks are replaced by so-called ‘guillemets’.
These characteristics have been included in our
‘French’ fonts and our ‘French PLAIN' format.

Even if the ideas we develop were specifically
oriented towards the purpose of using TEX to
typeset French, we are certain that most of them
are still valid for other languages.

2. French fonts

The necessity of having special fonts comes primar-
ily from the way TEX hyphenates [k]. Let us just
say that TEX attempts no hyphenation after the
third letter preceding a non-letter or ‘explicit kern’,
where TEX considers a letter to be a character with
category code 11 or 12, having a non-zero lower-case
code {(\1lccode).

PLAIN TEX produces the accented characters
by superposing an accent over a letter. This is
achieved by means of explicit kerns. It follows that
no hyphenation is possible in a word containing
accents, after the third letter preceding the first
accent. Unfortunately many French words contain
accented characters, the most frequent being the é:
out of the 49,962 entries of our on-line French
vocabulary [g], 15,970 contain at least one accented
letter and among them 13,477 contain at least one é.

Another problem arises when typesetting ac-
cented characters with TEX. Many times, the place-
ment of the accent is deficient. On low-resolution
printers, it can even be inconsistent. Even if the
rounding and conversion of the DVI units to the
raster units is improved—that eliminates the worst
defects and inconsistencies—some accents still have
to be adjusted. Over some lower-case letters, they
have to be slightly shifted, and they are too high
and too steep over the capitals. Of course, some
of these defects can be corrected by inserting extra
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kern, or even by rewriting the macros for the ac-
cents. Nevertheless, the best solution is to include
all the accented characters as entities in the font: It
gives the best positioning of the accents and enables
TEX to hyphenate.

French uses thirteen accented characters: &, 8,
i,6,14,6,2, 8,1, 8 1, and ¢, plus the ligature e.
Even if the corresponding upper-case characters are
missing from ‘French’ fonts as distributed by some
type foundries, at least the accented upper-case E’s
and the C cedilla cannot be dispensed with. In fact,
good typography requires all fourteen upper-case
special characters [frey].

TEX can handle ‘extended’ fonts of up to 256
characters, but only the first 128 are defined in the
fonts currently used, leaving a lot of room available
for extra characters. The solution seems obvious:
Place the extra characters in the second half, with
character codes from 128 to 257. Unfortunately,
this is unfeasible at the moment. The main
reason is that only characters with codes from 0 to
127 are allowed to have a nonzero \lccode. One
further restriction comes from the fact that the ‘old’
METRFONT cannot generate fonts of more than 128
characters. This last difficulty will be eliminated
when the ‘new’ METAFONT is fully operational.

Consequently, we tried to devise a temporary
solution, allowing us, at least, to build and try the
hyphenation patterns. This made it necessary to
include a minimal number of accented characters.

By comparing the Computer Modern font ta-
bles and the standard ASCII character codes, it
appears that only the codes from 0 to 32 and 127
are fully available. (Some others could be used,
except in the ‘typewriter’ fonts.) As it was im-
possible to move all these characters to positions
over 127, we had to get rid of a certain number of
them. The best—if not the only—candidates were
the unslanted Greek capitals, occupying positions
0-10. Not even the accents can be removed: The
acute is needed on any vowel if a quotation from
Spanish is to be typeset, and the same is true with
the grave accent in Italian, the umlaut accent in
German, and the circumflex in Esperanto.

Therefore, we had to abandon some of the
accented characters. The i is never used in modern
French, except in a few proper names. The 1 is used
in one word—od (where)—and a in a few words,
all of which are too short to be hyphenated. Each
of the others may occur in the middle of words
(though very seldom will & and i). We decided to
include them. They are the ten accented letters: &,
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e 1,08, 6 2, & iand¢. The ligatures @ and €
already appear in the ‘Computer Modern’ fonts.

As it is safer for a lower-case letter to be equal
to its \lccode—this last parameter is an essential
element of the \lowercase primitive—the code 0
cannot be used for a lower-case letter. It could
be possible to assign this code to the E, which
appears quite often at the beginning of a word.
But the lower-case & could not be converted to
the upper-case £ via \uppercase: a character with
0 as its \uccode remains unchanged. So we did
not retain this possibility, hoping that, very soon,
new fonts and/or a change to the restrictions about
the \lccode will allow more flexible capabilities of
adding extra letters.

We also removed the Spanish open question
and exclamation marks and replaced them by the
opening and closing guillemets, for which we wrote
some lines of (old) METAFONT code. Fortunately,
these guillemets now have the same character codes
as the ASCII characters ‘<’ and >’. Moreover, the
guillemets usually are not available in typewriter
style, and so do not conflict with the characters ‘<’
and >’ in the typewriter fonts.

The accented characters have been produced
by adding the METARFONT codes for the accent to
the code for the letter, and slightly adjusting the
horizontal positioning of the former.

Finally, we modified and increased the number
of kerning instructions in the METAFONT code so
that the spacing is consistent: the same implicit
kern is inserted between x and é as between x and
e, for example. We added the same kern before and
after @ as before o and after e, and did the same
for €. (In our opinion, this could be included in the
ordinary fonts.) We noticed that the spacing was
wrong between f and 1 in roman style, and inserted
the italic correction. For the same reason some kern
had to be specified between the apostrophe and the
accented 1. The result is acceptable. Unfortunately,
no satisfying result could be devised in the case of
the sans-serif fonts, especially in such a word as
£it (it exists!), where the rhythm of the strokes is
important. This confirms the point that the design
of the accented characters has to be part of the
work of the designer at a relatively early stage.
Let us end by mentioning that, for reasons to be
explained later, the ‘extra space’ parameter, known
by TEX as \fontdimen7, has been set to a very
small negative dimension.

A sample of one of our ‘French Computer
Modern’ fonts can be found in Appendix I.
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3. The hyphenation patterns

Let us just give a short account of the way we
constructed a set of patterns to be used when
typesetting French. This work is more extensively
described in another article [d].

Liang produced the set of patterns currently
used by TEX for hyphenating English by applying
his ‘PATGEN’ program to a slightly edited ver-
sion of the Webster’s Pocket Dictionary (see [1]).
The same approach was impossible in French: no
French dictionary indicates the feasible break posi-
tions. Actually, the rules are quite simple, mostly
based on the succession of vowels and consonants,
with some unbreakable groups (bl, br, ch, chr,
gn, ... ). These rules were translated without ma-
jor difficulties into a first set of 371 patterns, called
‘phonetic patterns’, from the fact that they were
obtained from the phonetic syllabification rules.
Unfortunately, in some instances the etymological
hyphenation is preferred: for compound words, ne-
ologisms and scientific terms. Such a division is
needed for about 3.5% of the words, and it appears
that most of them are obtained by adding a prefix
to an already existing term. The suitable ‘etymo-
logical patterns’ were found by scanning our on-line
French vocabulary [g], containing almost 50,000 en-
tries, and seaching for the occurrences of possible
patterns. The resulting second set of 403 pat-
terns ensures the right etymological hyphenations
where they are needed, and in most nonexistent but
possible cases (scientific terms, neologisms). The
resulting set of 774 patterns was finally tested by
checking once more the French vocabulary.

The conclusion is that 100% of the French
words are correctly hyphenated—in our opinion,
since no precise rule establishes when the etymolog-
ical hyphenation has to be preferred to the phonetic
one. No permissible hyphenations are missed, and
no impermissible ones are introduced. Some words
of foreign origin are specified in the \hyphenation
list. One of the advantages of the method used to
produce the patterns is that the meaning of each
of them is clear: They can be removed, modified,
and some more can be added. If enough care
is taken, the effect of such manipulations will be
perfectly predictible. Hence it is easy to adapt the
set of patterns to anyone's needs, and to correct the
possible errors.

In order to load the patterns, and to ensure a
proper hyphenation of the words containing extra
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characters, we must assign these characters lower-
case codes. These are obviously equal to the
character codes. To allow \uppercase to work
in an acceptable way, we assign to the accented
characters the upper-case codes of the corresponding
unaccented capitals. This does not apply to the
ligatures @ and € they just exchange their lower-
case and upper-case codes like ordinary letters.
Finally, the apostrophe is given a \lccode equal to
its character code, 39.

The only admissible characters in the patterns
are letters and digits, the latter, in our case,
serving as coefficients (see [k, 1]). In particular,
no control sequences are allowed in the list of
patterns. Consequently, the extra characters must
be specified through the ‘double hat’ notation, used
for specifying the ordinarily ‘inaccessible’ ASCII
characters. For example, the é is denoted by ~“F,
corresponding to the code 6. (This kind of obscure
encoding is used only when loading the patterns.)
In our case, all of the special characters, except &
and i, but including e and the apostrophe actually
appear in the patterns (*~A to ~~G, ~"I, "~ [ and ?).

Some of the codes used for accented charac-
ters have been assigned special category codes in
the PLAIN file: ~~A, the ASCII code 1 (on SAIL
the ‘downarrow’), can be used for subscripts {cat-
egory 8), and the ASCII tab, I, is synonymous
with the space (category 10). Just before load-
ing the patterns, these category codes have to be
changed to 12 (‘other character’). The initial val-
ues are restored just after loading. Obviously, no
‘tab’ (temporarily equivalent to &!) may appear in
between. For the same reasons, in case some other
ASCII characters are given a special meaning (due
to a peculiarity of the local system for example),
care must be taken to avoid any confusion with
special characters.

4. Modifications to the PLAIN format

In order to test our set of hyphenation patterns,
and to devise some simple ways of adapting TEX to
French typography, we had to make a new format
file. What we produced is only a modified version
of PLAIN as it is described in [k, Appendix B].
Obviously, a more specific use of TEX in French—as
is the case in English—will require its own format.
In this case, it would be preferable to make it
by incorporating the various French typographical
conventions from the beginning instead of adapting
an existing format.
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First of all, as the unslanted Greek capitals
are missing from the ‘French’ fonts, we decided to
keep all the original ones and add some ‘French’
fonts. Hence, we defined two more families of fonts,
the French roman and the French text italic, to
begin with, and we contemplate adding new ones if
needed (possibly French roman bold). Each of these
families consists of only the ten point font, but in
the near future, the same sizes will be available
for them as for the (ordinary) roman and text
italic. Corresponding to the macros \rm and \it we
introduced \frm and \fit. We could have redefined
\rm and \it, but, because of the lack of Greek
capitals, we would have had to modify some code
in the ‘math macros’ section. Furthermore, as long
as some sizes are missing in ‘French’ fonts, it would
have been necessary to let PLAIN switch, inside
the same family, between ‘ordinary’ and ‘French’
fonts. It seemed preferable to let the typist know
without ambiguity what kind of font he is currently
using. Of course, it is not difficult to include such
possibilities in PLAIN, and that will probably be the
case when more ‘French’ fonts are included. After
the French PLAIN format has been input, the default
font is French roman 10 pt.

A happy consequence of our decision to retain
all the fonts used in PLAIN is that no modification
is needed to the definition of the math macros.
The only modifications, apart from the font loading
and some minor change at the very end, appear in
the fifth section (‘macros for text’) of PLAIN. To
minimize the changes, we decided to keep all the
control sequences for the accents. To avoid the
insertion of spaces inside a word, we added only
the variants \5 for the cedilla and \e/ and \E/ for
the ligatures ® and @, ordinarily obtained by \c,
\oe and \OE respectively. For the same reason, we
decided that \"i and \"i could be used instead
of \"\i and \"\i. (We are almost certain that
nobody will ever need to accent a dotted i; in case
we are wrong, it is still possible to make one by
\"{\char‘i}.)

To make the same control sequence behave
in two different ways according to the nature of
the font—‘French’ or ‘standard’—a parameter has
to be introduced to test it. The ‘extra space’
(\fontdimen7) has been set to a very small negative
value for the ‘French’ fonts. This parameter is
used when \nonfrenchspacing provides extra space
after some punctuation marks. This is not the case
in a French context, and in case someone uses it, its
value is small enough to make sure that no spacing
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will be wrong. It is to be presumed that no font
ordinarily needs such a negative extra space.

In math mode, the accent macros will produce
the right accented characters, provided the ‘French’
fonts are used. But the same macros will result in
error messages when used for 3, 2 or any of the
accented capitals, or when the font is not a ‘French’
one. In any case, until new fonts containing all the
accented characters are available, the ‘French’ fonts
are intended for typesetting text only.

When fonts other than ‘French’ fonts are used,
or when accented capitals are typed, the French
hyphenation is still on, with the restriction we men-
tioned earlier: no hyphenation will be attempted
after the third letter preceding an accent character.
This implies that many legitimate breaking points
will be missed. This is not a major restriction,
since the fonts that do not have French versions
are mostly display fonts. And since when using the
ordinary \hsize with ten-point fonts, the relatively
small number of times that TEX has to hyphenate
makes it acceptable.

As we already said, the default font is French
roman: the command to set this default appears
in the last section (‘Hyphenation and everything
else’) of PLAIN. Thus, any addition to the explicit
\hyphenation list can be made at the very begin-
ning of the user’s file. Unlike the main pattern list,
it may include control sequences, but they must
expand into letters. Consequently, the current font
must be a French one to allow accented charac-
ters to appear in the words for which an explicit
hyphenation is given. (The use of the ‘double
hat’ notations would work in any case, but is not
recommended because some of the characters have
category codes other than 12.) For the same reason,
we had to modify the definition of \showhyphens.
Instead of testing the hyphenation of a word in
\tenrm, it is done in the current font, either French
or standard.

Another problem arises from the apostrophe.
For TgX, it is a letter. But the same character
happens to be used as a single close quote. When
it has the latter meaning, it might provoke some
bad hyphenations towards the end of the preceding
word (the worst examples being something like
co-gs’ or even co-¢”). Such a hyphenation is very
unlikely, both for statistical reasons and because
the English-style quotation marks are usually not
used in French typesetting since they are replaced
by the guillemets.
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The last set of macros we added deals with the
spacing around some punctuation marks. The semi-
colons, exclamation points, and question marks are
usually preceded by a thin space, which must not
shrink nor stretch. The colons should be preceded
by the inter-word space of the current line, which
may vary from one line to another. The ordinary
inter-word space follows any punctuation. Obvi-
ously, no line break is allowed before a punctuation
mark. Moreover, these four punctuation marks
usually are preceded and followed by a space when
typed on a keyboard by French typists. The solu-
tion we have adopted is to make these characters
active (category code 13). When they occur, they
first test the current mode. If in horizontal mode,
they remove the last glob of glue, if any (i.e., the
space before the punctuation is significant) and in
this case replace it with an explicit kern (for the
first three marks) or with unbreakable inter-word
glue (for the colon). The explicit kern is such that
its value is .4 times the inter-word space except
in typewriter style, in which case it is exactly the
inter-word space.

Finally, there exists a French typesetting con-
vention for which we were unable to devise the
correct macros: When a quotation is made inside
another quotation, it begins with the same mark
(i.e. opening guillemets). But, until the end of the
inner quotation, the opening guillemets are repeated
at the beginning of each line and are aligned with
the left margin. In a sense, the lengths of the lines
are shorter by the width of the opening guillemets
during the inner quotation. The difficulty comes
from the fact that it is impossible to modify the
lengths of the lines inside a paragraph, unless the
number of lines to be modified is known in advance.

The French quotes-in-quotes convention ap-
pears in the following paragraphs. They could
appear in a review of our article [d].

Les problémes posés par la division étymologique
sont ainsi résumés par J. Désarménien (cf. [d]) :

« Tout le monde s’accorde a trouver légitime la
division : extra-ordinaire. Le cas des mots com-
posés est le seul & rencontrer cette unanimité. Dans
les autres, les opinions sont trés partagées. Frey est
le plus catégorique : il n’admet de division selon la
formation que pour des mots de composition com-
pleétement frangaise, et la rejette sinon ... Le Code
typographique, tout en adoptant ce méme point de
vue « ... [reconnait] néanmoins que certains au-
« teurs de travaux scientifiques préférent la division
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« étymologique qui fait ressortir la racine grecque
« ou latine ». Quant & Gouriou, il écrit : « On pré-
« férera cependant garder la coupure étymologique
« chaque fois que les composants sont aisément re-
« connaissables. » (L'italique est de Gouriou.) Telle
est aussi 'opinion de Girodet. »

The solution we give essentially builds a first
list of lines, until reaching the inner quotation; then
it removes the last line from the list and appends
what remains to the page. Then, this last line is
used as the beginning of a second vertical box with
different indentation parameters. Once more, the
last line is removed and the rest is appended to the
page with opening guillemets at the beginning of
each line. Finally, this new last line is appended to
the page as a horizontal list, and it is followed by the
end of the current paragraph. A number of ‘dirty
tricks’ were used to avoid the use of arguments
inside the macros, to allow the right spacings and
penalties between lines, and to avoid having two
opening guillemets at the beginning of the first line
of the second section when the last line of the first
section is almost \hsize long.

5. Conclusions

Our main goal, when starting this work, was to build
a good set of patterns for French hyphenation. We
think that this has been achieved satisfactorily.
The other problems we had to face—except those
related to the spacing around punctuation marks—
were consequences of this one.

The main limitation arose from the difficulty
of adding characters to the standard fonts. There
are essentially two options for the future. The first
one is to modify the code of TEX itself to allow
characters with codes over 127 to be assigned lower-
and upper-case codes. We did not want to take the
responsibility of a change that could become more
extensive than expected.

The other possibility is to free the first 32
positions of the fonts. The characters currently
appearing in these positions could be moved to codes
over 128: They include Greek capitals, ligatures,
accents and special characters, none of them needing
an \lccode. The opportunity can be taken to
replace the Spanish open exclamation and question
marks by guillemets, which are used in a number
of languages, and it seems essential that they be
accessed directly. The special Spanish marks could
be in the second half of the font. It could also be
possible to design special accents for capitals. In

TUGboat, Volume 5 (1984), No. 2

this manner, a set of ‘basic’ fonts would be available.
They could be used for typesetting English, even if
some quotations from foreign languages had to be
made.

Then ‘local’ fonts could be obtained by assign-
ing the first 32 codes to what is needed: in French,
the 13 accented letters plus the ligature @, in lower
and upper cases, in Spanish the accented vowels, &
and i, and so on. In some cases, characters nor-
mally in the second half of the font would need to
be transferred to the first half, or they could simply
be duplicated: the ligatures & and @ in French, the
crossed ¢ and @ in Danish and the dotless 1 in
Turkish are examples.

One of these choices would make it possible to
limit the changes to the PLAIN format to a few,
well determined areas, such as accents and spacing.
There would be no need to add new fonts. It would
be sufficient to substitute ‘local’ fonts to the ‘basic’
ones. If some care is taken when writing a format,
it would even be possible to process any TEX source
with any local set of fonts, the best results being
obtained with the right set.

It seems to us that such an approach would
simultaneously facilitate the adaptation of TEX
to a language other than English, and keep its
universality.

There is one last problem one is faced with
when using TEX in a foreign language. It has
been mentioned in the introduction: The input
must fit the local typing habits. Unfortunately
the number of ASCII characters is too small to
allow a direct access to the extra characters. A
solution must involve modified or programmable
keyboards. Obviously, no rule can be established in
this domain. Nevertheless, it seems preferable that
such local systems be used to produce, in a handy
way, a universally understandable TEX file. Such a
system is currently working in Strasbourg.
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Appendix I

Text font ‘French roman’

0 1 2 3 4 5 6 7
’000 a é i 3] ! é ¢
010 é é i ff i i fh il
’020 1 ] ) v - - ’
030 R i & ® @ £ %)
'040 - ! K # $ % & ’
050 ( ) * + : - /
’060 0 1 2 3 4 5 6
070 8 9 ; « = » ?
100 Q@ A B C E F G
110 H I J K L M N )
120 P Q R S U Vv W
130 X Y Z [ “ ] )
140 ¢ a b c d e f g
150 h i j k 1 m n 0
160 p q r s t u v w
170 X y z - — ! "
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Text font ‘French roman’

0 1 2 3 4 5 6 7
'000 a é 1 0 il é g
010 é é i ff fi fl th fil
020 1 ] ) ’ v - - °
030 R B ® o 8 £ ]
’040 - ! 7 # $ % & ’
050 | ( ) - , - ;
’060 0 1 2 3 4 5 6 7
070 8 9 : « = » ?
100 @ A B C E F G
110 H I J K L M N 0]
120 P Q R S U A W
’130 X Y Z [ “ ] )
140 ‘ a b c d e f g
150 h i j k 1 m n 0
’160 p q r 8 t u v w
’170 X y z - — ” B




TUGboat, Volume 5 (1984}, No. 2

Now, the ‘built-in’ versions of the same accents. Note the tests for the undotted 1
hlthqﬂastFWb.
\def\FRENCHOAC#1{\if e#1\Qeacute\else
\@AC{#1}\fi} :
\def\FRENCHOGR#1{\if e#1\Qegrave\else
\QGR{#1}\fi}
\def\@dotlessi{\i}
\def\FRENCHQCIR#1{\def\@param{#1}\if e#1\Qecircon\else
\if a#1\@acircon\else
\if i#1\Q@icircon\else
\if o#1\@ocircon\else
\if u#1\Qucircon\else
\ifx \@dotlessi\@param\@icircon\else
\@CIR\@param\fi\fi\fi\fi\fi\fi}
\def\FRENCHQTR#1{\def\Qparam{#1}\if e#1\Qetrema\else
\if i#1\@itrema\else
\ifx \@dotlessi\@param\@itrema\else
\@TR\@param\fi\fi\fi}

The next one is for the cedilla. Unlike the other French accents, the original macro
\c is retained.

\def\FRENCH@CED#1{\if c#1\@ccedilla\else
\c{#13\fi} :

Then the final macros are defined, testing the positivity of the ‘extra space’
parameter of the current font. The control sequence \& produces the cedilla. The
\c still works, but it produces ¢ by superposing instead of by using the character
¢ cedilla, thus preventing hyphenation.

\def\"#1{\relax\ifdim\fontdimen7\font<\z@
\FRENCH@CIR{#1}\else\QCIR{#1}\fi}
\let\""D=\"
\def\’#1{\relax\ifdim\fontdimen7\font<\z@
\FRENCH@AC{#1}\else\QAC{#1}\fi}
\def\‘#1{\relax\ifdim\fontdimen7\font<\z@
\FRENCHQGR{#1}\else\QGR{#1}\fi}
\def\"#1{\relax\ifdim\fontdimen7\font<\z@
\FRENCHOTR{#1}\else\QTR{#1}\£fi}
\def\:{\relax\ifdim\fontdimen7\font<\z@
\@ccedilla\else \c c\fi}
\def\5#1{\relax\ifdim\fontdimen7\font<z@
\FRENCHGCED{#1}\else\c{#1}\fi}
\def\e/{\oe}
\def\E/{\OE}
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The following macros are added to the format. The first series is for the spacing
before some punctuations. The punctuations behave in a special way only if they
are used in horizontal mode and preceded by a nonnegative amount of glue (a
space, for example). Otherwise they append themselves, with category code 12, as
usual.

\frenchspacing

\catcode‘\;=\active

\catcode‘\:=\active

\catcode‘\!=\active

\catcode‘\?=\active

\def ; {\relax\ifhmode\ifdim\lastskip>\z@
\unskip\kern\fontdimen2\font \kern-1.2\fontdimen3\font
\fi\fi\string;}

\def : {\relax\ifhmode\ifdim\lastskip>\z@
\unskip\nobreak\ \fi\fi\string:}

\def ! {\relax\ifhmode\ifdim\lastskip>\z@
\unskip\kern\fontdimen2\font
\kern-1.2\fontdimen3\font\fi\fi\string!}

\def?{\relax\ifhmode\ifdim\lastskip>\z@
\unskip\kern\fontdimen2\font
\kern-1.2\fontdimen3\font\fi\fi\string?}

The second series deals with inner quotations. It is quite tricky. The macros are
used in the following way: The paragraph containing the inner quotation begins
with \gquotes; the guillemets opening the inner quotation are typed ‘s+<’, the
guillemets closing it are typed ‘>%’, then the paragraph ends normally. If there
are more than one inner quotation, the final ‘*’ of all but the last one must be
replaced by \finniveau2. The example on page 95has been typed:

\qquotes <Tout le monde s’accorde ...

. ce m\"eme point de vue *<\ldots [reconna\"it] n\’eanmoins .

. grecque ou latine>\finniveau2. Quant \‘a Gouriou, il \’ecrit :
*<On pr\’ef\’erera cependant ...
... {\fit ais\’ement} reconnaissables.>* (L’italique est ...

. 1’opinion de Girodet>\par

The opening ‘<’ is mandatory. The closing ‘>’ may be omitted. In that case, no
closing guillemets appear at the end of the double quotation. The text preceding
‘*<’ or following the second ‘*’ may be empty. This allows the double quotation
to run for more than one paragraph. The paragraphs in between begin with
opening guillemets, but end with no special mark, as is customary in French. More
precisely,

\qquotes (text 1) *<(text 2)#\par
\qquotes *<(text 3)>* (text 4)\par

produces a paragraph break in the middle of the double quotation consisting of
(text 2)(text 3). Because many groupings are involved in the following macros,
any change of parameters must be declared before \qquotes in order to be effective
inside. Finally the ‘x’ is given a special meaning between \qquotes and the end of
the double quotation. But its previous meaning is restored from this point, even if
it had been made active and given a special definition before \qquotes.















































































































































































































