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Nelson H. F. Beebe

Inc., Northlake Software, Northeastern Univer-
sity /Dedham Campus, Micro Programs, Inc., Kinch
Computer Company, K-Talk Communications, the
Hilton at Dedham Place, ETP Services Co., Blue
Sky Research, ArborText, Inc., the American Math-
ematical Society, and Addison-Wesley Publishing
Co. for their sponsorship of various activities.

The Program Coordinator, Christina Thiele,
and the Program Committee, consisting of Ron
Whitney, Mimi Lafrenz, Don Hosek, and Michael
Docb, deserve a big vote of thanks for their out-
standing job in bringing it all together. And of
course, we thank the panelists, speakers, and au-
thors of papers in these Proceedings for their wel-
come contributions.

New publications

A few weeks before the meeting, the first prototype
issue of TEX and TUG News arrived in our mail-
boxes. TUGboat volume 12 number 2 was available
at the meeting, together with a new publication,
the TUG Resource Directory. Response to both has
been very favorable. Details for the preparation of
future issues of TEX and TUG News are still being
worked out; volunteers are hereby solicited.

Springer-Verlag had a few copies of the new
book A Beginner’s Book of TgX by Raymond Seroul
and Silvio Levy [7]. This is an English translation,
and enhancement, of the former’s excellent Le Pe-
tit Livre de TEX published in 1989. I'm pleased to
see an English version of this book, and I certainly
enjoyed reading it from cover to cover.

A new book on I#TEX by Jane Hahn [4] has
just been published by Personal TEX. Michael Ur-
ban’s TEXniques publication [8] is now available
from GUTenberg in a French translation, Premiers
Pas en IATEX. Michael Doobls A Gentle Introduc-
tion to TEX has been republished in Czech.

TUG Board matters

The TUG Board spent two and a half long days in
meetings just before the conference, working on the
many changes that have been instituted in the last
year, the most important of which is probably the
new election procedures. An elected Board will take
office on January 1, 1992.

The Board felt that because of the significant
change in election procedures, it was imperative that
a new President be in place when my term of of-
fice as current President expires at the end of 1991.
With a new Board being elected, and possibly not
meeting until spring or summer of 1992, this would
be difficult to ensure with a Presidential election by

mail ballot this year. The Board therefore appointed
Malcolm Clark to serve as TUG President for the
year 1992. When ballots are sent out in the surn-
mer of 1992, the office of President will again be up
for election, and a two-year President will be chosen
by the membership. Board members will also serve
two-year terms, with half being elected every other
year.

The Board also chose to fill the vacancies in
the positions of Vice-President, Secretary, and Trea-
surer created by the resignations of those officers
(see TgX and TUG News). Christina Thiele now
occupies the chairs of Vice-President and Secretary,
and Allen Dyer fills the important position of Trea-
surer. These officers will serve until the new Board
convenes in 1992 and appoints three of its members
to these positions.

It is disappointing to report that the TUG fi-
nancial situation for 1991 again appears to be head-
ing for a significant deficit. The Board is considering
further cost-reduction measures at this time and we
expect to place TUG on a sound financial footing
for 1992.
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Abstract

The purpose of this talk is to give an overview of the four days
of the twelfth annual TUG meeting; it is an attempt to show
that the different streams in the programme of the meeting are
connected, that they are part of a whole.

Also, I make some comments and observations regarding the
current status and the future of TEX, and the future of publishing

in general.

Introduction

In his book Zen Buddhism {5}, Christmas Humph-
reys writes:

How then, does it work, this faculty of the
mind [the intellect] which men so highly prize
and far too lightly claim to be infallible? The
answer is, by the interaction of the opposites.

The purpose of this talk is to give an overview of
the four days of this conference, and I will use pairs
of opposites to guide me through it.

If you talk about pairs of opposites, you also
talk, implicitly, about a fence, a boundary between
the two opposites. And if you consider any of these
fences you can ask yourself: do we make an open-
ing in the fence, i.e. make a pragmatic decision in
order to bridge the gap, to integrate seemingly irrec-
oncilable views? Or will we remain passive, will we
stay ‘sitting on the fence’, i.e. not decide anything?
There is of course a third possibility, namely that
the fence is there for a real purpose.

I hope that this conference will result in gates
through the various fences I will discuss.

Dichotomies

The first pair of opposites came into my mind
very quickly: the TgX-using author vs. the TEX-
accepting publisher. From the TEX files we've re-
ceived so far at Elsevier Science Publishers I've got-
ten the impression that the average TEX-using au-
thor wants as much freedom as possible to type-
set the text, the tables, the math and the figures.

He/she wants to use TEX in any possible imaginable
way and, according to TEX experts at a few physics
institutes, spends sometimes up to 50% of the total
time for the article or book on its presentation.

Suppose he has to deal with publisher X, who
has a TgX macro package plus instructions to au-
thors. Then maybe the author isn’t very happy with
it, since it limits him in his creativity and further-
more, since he has to deal with many publishers, he
has to figure out a way of dealing with these differ-
ent macro packages and instructions. A very likely
solution is that he just ignores them all!

The publisher who accepts TEX has a slightly
different point of view. Of course, on the one hand,
a publisher wants to be as friendly as possible to

_an author and accept his compuscript. But, on the

other hand, a publisher wants to convert the TEX
compuscript into a printed book or journal paper in
the shortest time possible with a minimal amount of
effort.

There are several constraints to be met in this
publication process: the house-style for the particu-
lar journal or book series, the quality of the publica-
tion (language, layout), the time it takes to publish
the article or book, and the cost of all this. Most
publishers are commercial firms, not philanthropic
institutions, so cost efficiency is an important crite-
rion. In most cases, the publisher would really like
to see authors following the instructions.

How do you solve this dilemma? A compromise
might be to agree upon a certain standard or set of
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standards between various publishers. In our com-
pany, we think that we will not be able to handle
TEX compuscripts efficiently if we accept all vari-
eties of TEX, especially because the material ranges
from very simple to very complex with lots of math
and tables. Efficiency is particularly important for
journals, where you have a steady flow of material,
a fixed house-style and a routine way of working.
Our choice is: one variety of TEX, namely

IATEX. For book and proceedings projects this pref-
erence is somewhat less strong, although making a
book ready for publication, in a house-style or in
the style of a particular book series, complete with
a table of contents and an index, is easier if the
book was prepared with IATEX — and the author has
used IATEX welll — than if it was prepared with plain
TEX.
Besides the problems just mentioned, there are
several other matters you have to solve anyway, re-
gardless of whether you use plain TEX, I4TEX or,
say, ®TYTEX:

e complex tables

e page layout

e font selection (other fonts than Computer Mod-

ern)

e illustrations in PostScript or other format

So now I've come to my second pair of oppo-
sites, one that will be addressed by several speakers
this week: TEX versus IATEX.

The key concept of IATEX is, as you of course
know, the concept of logical design: an author writes
his text in terms of abstract building blocks, in terms
of the logical structure of the text. Content and
layout are decoupled as much as possible. The visual
structure is derived from the logical structure, and
is specified in the document style.

As I said earlier, some authors appear to spend
large amounts of time on the presentation of a pa-
per that is submitted for publication in a journal:
they write sets of macros ranging in size from one
screen to many hundreds of lines, use any font they
can find in all sorts of combinations, etcetera. This
strikes me as odd for two reasons: (i) an author’s
main concern should be the contents of the article
or book, and (ii) the presentation the author chooses
will almost always be changed by the publisher any-
way, whether he submits the material on paper, on
a diskette or via electronic mail.

We have found that the IATEX-way-of-working
is fine for both journals and books: document styles
have been written for about ten journals and several
books. The difference between conventionally type-
set material and material produced from author-

prepared IATEX files can ounly be seen by a well-
trained eye.

Now of course, there is much more to this type
of electronic publishing than just changing the docu-
ment style: a technical editor has to look at spelling,
punctuation, language in general, notation, the ap-
pearance of mathematical formulas in text and in
displays, the layout of tables, the page layout, spac-
ing, hyphenation, ... a lot of work, often difficult
work. The combination of usual copy-editing with
TEX requires skilled technical editors and a certain
routine way of handling TEX

But TEX is not the only document preparation
publishers have to deal with. And so now [ come to
my next pair of opposites: TEX vs. non-TEX, or TEX
versus the rest of the desktop-publishing world.

If we asked scientists who publish in one of our
more than 600 journals whether they use a com-
puter to write their articles and if so, what word
processor they use, we would find enormous variety
in their answers. In physics and mathematics, TEX
is used by the majority of authors, but even there
you find a significant number of authors who use
troff/eqn, ChiWriter, Word or various Macintosh
word processing programs.

In other scientific disciplines, TEX is used by
only a few people—if at alll What I personally
find most interesting is the many ways TEX is used,
not by mathematicians and physicists, but by people
working in, say, linguistics, humanities. My next
pair of opposites.

Often there is no alternative but TgX for pro-
ducing texts in languages that use non-Latin alpha-
bets or the Latin alphabet with diacritical marks.
With TEX you can produce remarkable, often beau-
tiful results, after you have solved dozens of prob-
lems that others, who use TEX for texts written in
English, with a lot of math and tables, have never
thought of. I am fascinated by the work on

e hyphenation of other languages than English
e right-to-left text with TEX: Hebrew and Arabic

e diacritical marks and other embellishments:
Hebrew, Vietnamese

e wonderful fonts: Greek, Hebrew, Arabic, Old
German, Ethiopic, Korean hangul, Japanese
kana, Chinese kanji or hanji, and the many lan-
guages of the Indian sub-continent

o vertical typesetting: Japanese and Chinese

and I hope to see a lot of these types of TEX ap-
plications during this conference. I think that, in

principle, TEX has great potential as a text compo-
sition system for authors in all scientific disciplines
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and in all languages. But, I said ‘in principle’ —1I
will come back to that later.

Coming back to the observation that TEX is not
the only software: when a publisher sees that he also
receives papers prepared in Word and ChiWriter,
what does he do with them? Does he handle them
in the old-fashioned way, that is re-type the whole
thing and introduce lots of typos, so that the au-
thor has to read the stuff for the umpteenth time?
Or should the publisher convert it to one of the pro-
fessional typesetting systems he uses? Or convert it
to TEX, since there are several of these conversions
available: WordPerfect to TEX, ChiWriter to TEX,

I think conversion will become important or is
already becoming more and more important. Con-
version of information from one format into another,
from an author’s word processor X to a publisher’s
typesetting system Y. Now suppose authors use M
different word processors and that publishers uses
N different typesetting systems: does this mean we
have to wait for the development of M - N different
conversions? This does not appear to be a feasible
solution. Conversion, or translation, via an inter-
mediate language, a standard exchange language for
text, would require only M+ N different conversions,
much less!

. As most of you know, such an intermediate lan-

guage already exists: SGML [6, 2, 4]. Aha, you
might think: the fourth pair of opposites. Well, yes
and no. Yes, in the sense that many people think
that TEX and SGML are two alternatives for one
and the same purpose. No, in the sense that I do
not agree with this: I do not believe that SGML
and TgX form a pair of opposites and I would like
to explain why I think this is the case.

SGML is not a typesetting language, but an ab-
stract language, or more precise: a meta-language.
Just as you can define the computer programming
languages Pascal and Modula-2 in BNF (Backus-
Naur form), another example of a meta-language,
you can define typesetting languages in SGML.

In SGML, there exists something that is called
the document type definition. A document type def-
inition (DTD) is a description of a class of docu-
ments. You describe a document instance, a docu-
ment that is representative for a certain class of doc-
uments, say book, as a hierarchy of building blocks.
To give an example:
book = front_matter body back_matter
body = chapter+
chapter = chapter_heading, paragraph?, section*

KEYNOTE ADDRESS:Two Sides of the Fence

all the way down to the basic building blocks: para-
graphs of text, mathematical formulas, ... This de-
fines the contents of the book in terms of logical
entities: you might call it ‘object-oriented writing
of a document’.

An alternative is to describe the visual struc-
ture of a document, which can also be regarded as
a hierarchy of building blocks.

book = pages+
page = header_block text_block footer_block
text-block =

These are sketches of two DTDs. A DTD de-
fines a set of tags, you could say typesetting instruc-
tions, and their hierarchy. The set of typesetting
instructions is in fact a typesetting language. So in
fact I've just given two typesetting languages. You
could also define the syntax of a language like TEX in
SGML. Mostly however, document type definitions
are written with the logical structure of a class of
documents in mind.

By the way: two parallel views of one piece
of text —view 1: logical structure, view 2: visual
structure — can be important or even essential in
pre-existing text, something that is pointed out in
the draft report of the Text Encoding Initiative {10],
on which Michael Sperberg-McQueen will speak [9].
For example: inscriptions found on historical sites or
texts in real manuscripts — you know: hand-written
books.

At present however, publishers do not receive a
great quantity of SGML-coded material —not yet!
There are not many SGML editors available and the
ones that are available are not or hardly ever used by
the authors one finds in normal textbook or journal
publishing. Furthermore, the word processors these
authors use do not have an SGML export facility.
So if a publisher wants to have material available
in some form of SGML, it means converting it from
whatever form the material is in when he receives
it — at least for many years to come.

Encoding a piece of text with SGML means

® separating form from content, presentation
from function

@ adding structure to a text, enriching the text

In particular, the last activity is a time-
consuming one, both for the author and the pub-
lisher, but it significantly increases the potential use-
fulness of the information. If a text is fully tagged,
as it is called in SGML, if pieces of text are iden-
tified by their function, all sorts of information can
be extracted, stored and re-used. For example: the
article opening and the lists of literature references.
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If you use the text as part of a hypertext, links to
figures, tables, references, footnotes and other parts
of the text can be derived automatically.

But I would like to stress that SGML has noth-
ing to do with getting a piece of text on paper or
on screen. For that, you always need a separate
program. So, ‘SGML or TEX’ is not a question at
all, since you can’t compare SGML and TgX. Valid
questions to be asked are:

e do you combine SGML and TgX, SGML and
Ventura, or SGML and you-name-it?

e how do you combine, let’s say, SGML and TEX?

Suppose you use TEX as a back-end to a
document-preparation system based upon SGML.
What sort of problems do you encounter then? If
you make a list of these problems and add ideas
from various other TEX experts, you get a very long
wish list indeed. What extensions do we need to
add to TEX? Are we going to change TEX or are we
going to build a completely new program?

Future of TEX

I'd like to spend a few minutes of my talk on this
subject, since I'm not really happy with the current
status of TEX. If you think the following is a bit
provocative, well ..., maybe it's intended that way.

To put it simply:. I think the program should
never have been frozen. Its author should either
have continued developing TEX or handed over this
work to a new implementor, or preferably a group of
implementors. If this happens with professional —
or, if you like, commercial — software, if you do not
listen to the users of your program, or if you freeze
a program, the software will be as good as obsolete
after a few years.

1 will not try to improve upon Frank Mittel-
bach’s excellent paper ‘E-TEX: Guidelines for Fu-
ture TEX Extensions’ [8], which he presented at last
year’s meeting in Texas. Rather, I will add a few of
my own comments, or observations.

A big deficiency in TEX is the page-breaking
algorithm and the tools TEX offers to program com-
plicated page layouts, for example two-column or
three-column with footnotes and floating bodies of
1 or more columns. If you use TEX as it now is as
the back-end to an SGML-based system, page lay-
out cannot be achieved fully automatically: manual
work is still required. And even though TEX is in-
tended to be used by a typist, not as a fully auto-
matic back-end system, the more work the computer
does without human intervention, the better. This
makes the SGML-TEX combination far from ideal.

A

The same problem occurs if you use IATEX,
which has a pretty complex output routine for sci-
entific journals with a two-column layout, with lots
of figures, tables and footnotes.

TEX users who have tried it know how diffi-
cult it is to let TEX typeset text—let’s assume or-
dinary left-to-right text—in a language with lots of
accented letters, ligatures and complicated hyphen-
ation. Why are there no under-accents, multiple
accents? Why is hyphenation of accented words or
compound words with hypehns such a problem? 1
will use a few technical phrases from my own back-
ground, nuclear physics, as examples to show that
the problem of hyphenating compound words, for
example, is not just a problem of, say, the German
or Dutch language.

Compound words are quite frequent in Dutch,
for example:

schillenmodel-berekening

(shell-model calculation). Most TEX users would
like to see TEX hyphenate this as ‘schil-len-model-
bere-ke-ning’, which TEX of course doesn’t do.

But compound words of this type also occur in
English:
formation of a compound nucleus

is hyphenated by TEX as ‘for-ma-tion of a com-
pound nu-cleus’, whereas

compound-nucleus formation

is hyphenated by TEX as ‘compound-nucleus for-ma-
tion’, instead of ‘com-pound-nu-cleus for-ma-tion’.

There should have been a switch for this in
TEX, but there isn’t! Why wasn’t the functional-
ity of TEX-XET and everything else I've mentioned
added to TEX 37

It is my opinion that TEX would have been a
better program if its creator had agreed to re-think
certain choices he had made years ago, especially
when users argued their case by showing what sorts
of problems TEX poses, as was done by several of
them in articles in TUGboat. Barbara Beeton ex-
plained to me some time ago that the decisions re-
garding TEX’s accent mechanism — \accent or lig-
ature, single or multiple accents, only above or also
below and to the side? —were Don Knuth'’s deci-
sions and his only; they were not based on discus-
sions with other experts, which I think is unfortu-
nate. I sometimes think —and this is not intended
as a bad joke! —that certain parts of TEX would
have looked different if Knuth had been German or
Greek, because English is such an easy language to
typeset, relative speaking!

And while TEX is superior in mathematical
typesetting, there is still a lot to criticize in that
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area as well. An example is the spacing between the
eight basic types of math atoms, which is hardwired
into the program as a sort of matrix, instead of be-
ing accesible via parameters. This results in a lot of
handwork if a particular house style deviates from
TEX's rules. Again, I would like to refer to Frank
Mittelbach’s article and the work on ApS-TEX by
Michael Spivak.

Another example: where’s the missing lower-
case Greek?

upright slanted
form form
lowercase letter ? T
uppercase letter II I

In other words: why was it arbitrarily decided
that there was no need for upright Greek lowercase
letters in the Computer Modern fonts?

A lot of work still needs to be done. Whoever is
going to do it, I think that the successor to TEX 3 —
the matter of the name, TgX 4 or E-TEX 1 or God-
knows-what, is unimportant, the important thing is
that there should be one successor, not several in-
compatible systems based on or derived from TEX —
should not be developed and maintained by

e one single person

e one or more persons all working in one field of
work, for example mathematics or physics

— otherwise the successor to the font set that
is now more or less standard, Computer
Modern plus .4p4S-Fonts, will contain ex-
otic symbols such as 3 and «, but not
basic ones like the male and female sym-
bols

e one or more persons all speaking the English
language
During this conference there will be a panel
‘The future of TEX’. An important subject, some-
thing the TUG board, TUG members and TEX users
in general should think about a lot. As I said earlier:
in principle, TEX has great potential for authors in
all scientific disciplines and all languages, but only
if the program is developed further.

Future of Publishing

The last topic I would like to talk about is the future
of publishing. I don’t think I am the right person to
make prophecies concerning the future of publishing.
Instead, I would like to present some ideas I have
found in recent science fiction stories and novels.
One of the most striking ideas I've come across
in the past couple of years is the idea of direct brain-
computer coupling, as used by the Canadian author

KEYNOTE ADDRESS: Two Sides of the Fence

William Gibson, who is called the founder of the
sub-genre ‘cyberpunk’, in his Neuromancer novels.
With the direct brain-computer coupling, you can
access any collection of data and it is as if you navi-
gate with a virtual body through the space of data,
which Gibson called ‘cyberspace’. It is not such a
weird idea at all, although an idea of the far future,
and it is related to what people call ‘virtual reality’,
a very popular phrase in some circles nowadays.
An idea that might become reality in the near
future can be found in a book by the American sci-
ence fiction writer, David Brin, in his latest novel
‘Barth’ [1]:
If only it were a modern document, with a
smart index and hyper links stretching all the
way to the world data net. It was terribly
frustrating having to flip back and forth be-
tween the pages and crude flat illustrations
that never even moved. Nor were there an-
imated arrows or zoom-ins. It completely
lacked a tap for sound ... in a normal text
you’d only have to touch an unfamiliar word
and the definition would pop up just below.
Not here though. The paper simply lay there,
inert and uncooperative.

To leave fiction and come back to the here-and-
now: according to the Faxon Planning Report 1992
[3], Faxon Press’? poll of 52 periodical publishers,
half of them commercial publishers, the other half
non-profit organizations, a small majority of these
publishers were quite worried about the future of
publishing as we know it. Almost all of them still
believe in the primacy of printed books and jour-
nals for decades to come. Is the vision David Brin
presents something of the very far or of the very near
future?

Just a few points to think about:

1. There are still librarians and scientists who see
nothing whatsoever in electronic journals and
books.

2. But the amount of information printed on paper
increases exponentially.
3. And finding the right information becomes in-
creasingly difficult.
4. Furthermore, increase of paper usage is also a
serious environmental problem.
Well, you can’t halt progress: electronic books
are here already and their number will grow. In the
transition period there is still another problem. An

L' A large, completely automated subscription
agent in the United States, involved in many
activities.
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electronic book has to be available in paper form as
well, since most readers still prefer a paper book.

Suppose you use TEX for the paper version,
what do you use for the electronic version? How
do you handle the two presentation styles? This is
something I hope John Lavagnino will address in his
talk on simultaneous electronic and paper publica-
tion of Thomas Middleton’s complete works.

Is DSSSL? the answer to these problems, or
FOSI3? What will the role of TEX be in non-paper
publishing? I really don’t know, but we should all
think about it.

TEX is superior compared to desktop-publish-
ing programs. It can handle mathematical formulas
and complex tables, and this is a capability that is
often lacking or poorly developed in desktop-pub-
lishing programs. Existing programs for the cre-
ation of electronic books also lack these capabili-
ties: they can handle only text and graphics. If you
want to include mathematical formulas or tables, the
most sophisticated you can do is prepare bitmaps of
these components — by means of scanning, or per-
haps TEX? —and put these in the electronic docu-
ment in the form of graphical objects.

Conclusion

This conference offers a great opportunity for dis-
cussions between TEX users and commercial profes-
sionals, since the programme contains a lot of talks
about many different current applications. There
are interesting panel discussions and hopefully there
will be plenty of time for discussions during the
breaks and in the evenings.

One of the goals of this conference is to try
and bridge the gap —apparent or real —between
the two poles of my first dichotomy: the author
who is a TEX user, and publishers or other commer-
cial professionals who want to accept TEX material.
Looking at and thinking about present applications
of TEX, as well as an historical perspective, can help
to bridge this gap.

This conference is also a good opportunity to
discuss the future of TEX, the future of publishing
and the future of TEX-in-publishing. And I hope
that it will be a success in all respects: that we will
be able to find solutions to the problems I mentioned

2 An ISO standard under development for the
specification of document processing, such as for-
matting and data management [7]. The acronym
stands for ‘Document Style Semantics and Specifi-
cation Language’.

3 See the paper by Andrew Dobrowolski in these
proceedings.
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and those that will be described in the next four
days —that we will be able to make gates in the
fences and not just sit on the fences.

I’d like to thank the organization for inviting
me to give this introductory talk. It was a pleasure
to prepare and give this talk, and I feel honoured
having been invited here.
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Abstract

Producing a textbook with TEX, as opposed to a traditional
typesetting system, requires different procedures to achieve a
similar final result. The publisher’s production staff takes on a
much different role and enters the publishing process at an earlier
stage when a book is produced with TEX. The most significant
issue Addison-Wesley faces when a book is typeset with TEX is
the availability of typesetting houses who can produce the book
at the level of typographic and page make-up quality we require.
When we use a traditional typesetter we may pay a higher price,
but we can count on meeting our publishing standards. The
most significant advantage in producing a book with TEX is the
accuracy of mathematical material, which then does not have
to be rekeyboarded, and with which we can easily produce a

subsequent edition or spinoffs.

Background

Addison-Wesley Publishing Company is primarily
an educational and technical publisher. The Higher
Education Division publishes approximately 100
titles per year in the following disciplines: computer
science, engineering, business, economics, physics,
and mathematics. The complexity of these 100 titles
varies greatly — from one-color, sparsely illustrated
books to four-color, heavily illustrated, and designed
books. Approximately twenty percent of these
books are produced with TEX or I&ATEX.

The publishing process begins when an acqui-
sitions editor signs a contract with an author. After
the manuscript is written and reviewed by the au-
thor’s peers, the project is officially turned over to
the production department. A production supervi-
sor is assigned to shepherd the manuscript through
the production process, with the end result being
final film that can be sent to a printer for printing
and binding. The production process consists of de-
signing, copyediting, preparing the manuscript for
typesetting, rendering the art, typesetting, proof-
reading, checking galleys and page proofs, and final
film.
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Like most other production departments within
large publishing houses, much of the hands-on por-
tion of the production process—the copyediting,
design, art rendering, and typesetting—is done by
outside vendors. The in-house staff consists of
generalists (production supervisors) who coordinate
the project from start to finish, and specialists who
arrange for purchasing technical art, typesetting,
and cover designs. Addison-Wesley has added a
special group to its in-house staff called electronic
production. This group (of which I am a member)
is responsible for all projects that are produced
in a nontraditional manner, which includes TEX.
Addison-Wesley is committed to staying on the cut-
ting edge of production technology and recognizes
the necessity of such a group to consult with authors
and the rest of the division.

To understand how TEX typesetting affects
the traditional publishing process I want to first
describe traditional procedures and then compare it
with the TEX publishing process.

The Traditional Production Cycle

The author’s role. The author creates the manu-
script, generally using a word processor, and is
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responsible for providing a doubled-spaced manu-
script to facilitate copyediting.  The author is
given guidelines for preparing the manuscript — this
includes preparing art sketches; following Addison-
Wesley editorial styles; placing of figure captions,
footnotes, and references; numbering of heads,
equations, figures, and tables; and, later in the
process, creating an index.

If the manuscript includes mathematical ex-
pressions, the author must either leave space on
the hard copy and insert the expressions by hand,
or use a technical word processing package that
can represent the expressions. Technical word pro-
cessing packages, however, are usually limited in
their choice of special characters and their ability
to represent complex built-up equations. Thus, an
author frequently has to insert some material by
hand each time the manuscript is printed out.

If the manuscript has been created with a
word processor, we make every effort to use the
word processed file rather than rekeyboard the
entire manuscript. ‘Traditional typesetting systems
can interface with a variety of word processing
packages, and some of them can preserve formatting,
such as boldface, italics, and tabs. Mathematical
expressions in a word processing file, however,
cannot be converted to a traditional typesetting
system. Math in a word processing program
or in TEX is coded differently from math in a
traditional typesetting system. Invariably, the
math expressions, as well as any computer program
listings and tabular material, must be rekeyboarded.

After the author has submitted the manuscript
to the publisher, his or her role consists of verifying
and checking proofs throughout the production
process. The author sees: the manuscript after
it has been copyedited; the art after it has been
rendered; and the galleys and/or page proofs after
the manuscript has been typeset. If the book
has mathematical expressions or computer program
listings, the author must pay particular attention to
proofreading this material since it is rekeyboarded
by the typesetter.

The publisher’s role. When a book is pro-
duced traditionally, the production department is
minimally involved until the manuscript is nearly
written. At that point, the acquisitions editor
holds a meeting with the production supervisor,
conveying the market needs for the book, the de-
sired budget and schedule, and any special quality
considerations. The production supervisor commis-
sions a design and lines up outside vendors such as
a copyeditor and a proofreader.

After the manuscript has been copyedited and
typemarked, it is sent to a professional typeset-
ting house for keyboarding and formatting. The
typesetter has already received the design specifi-
cations and has written a program to interpret the
designer’s specifications into their coding system. If
the book is relatively simple, the typesetter may
output the text directly to a final paged format.
If the book is complex (for example, if it has
a high frequency of illustrations or special design
elements), the typesetter will output galleys first.

Galleys are lengths of unpaged, but formatted
type. The galleys are proofread and then dummied
into pages. By this point the art has been rendered,
g0 the dummier can lay out the galleys on a page
grid and indicate where the illustrations should
fall. Dummying is an exacting and critical skill
that cannot be replicated by automatic pagination
programs. In determining where the illustrations
fall, the dummier evaluates each double-page spread
of the book, looking forward or backward through
as much as an entire chapter, to ensure that the
illustrations flow evenly and do not fall more than
one page past their reference.

The dummier must adhere to certain paging
standards. The most important of these standards
is that each double-page spread must align across
the bottom of the pages. To do this, the dummier
has the flexibility of manipulating the space above
or below design elements, such as heads, boxed
material, illustrations, and equations. However,
the dummier must ensure that the space around
these elements is consistent across the double-page
spread. The dummier must also make sure that
there are no widows, orphans, or pages ending with
hyphenated words, and that figures and tables are
not stacked.

Pages are made up from the dummy, either by
hand from corrected galleys or on the typesetter’s
paging system. The typesetter outputs page proofs
which are checked again by the publisher and
author. Once the pages are corrected, final film is
made, with the art film stripped into place.

The TEX Production Cycle

When TEX or IATEX is used, most of the above steps
of the traditional publishing process are altered.
(The issues discussed below refer to manuscripts
prepared with both TEX and I#TEX unless IATEX is
mentioned specifically.) TEX disturbs the linearity
of the traditional publishing process by forcing the
author and publisher to change their roles and by
changing the sequence of key events. These changes
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are not necessarily detrimental; rather, they make
it all the more important for the publisher to define
the author’s responsibilities and to determine a
production plan for each project early on.

The author’s role. The first change for the
author is being put in contact with the production
department during the contract signing process
instead of after the manuscript is written. The
choice of TEX as the typesetting system for a project
is usually driven by the author’s desire to use TEX
and his or her expertise. As consultants to authors
and acquisitions editors, the electronic production
group helps determine the level of involvement the
author will have in the production of his or her
book. An author is rarely encouraged to use TEX
unless the author has used TEX previously and is
comfortable with the coding process.

Secondly, an author plays a more significant
role in ensuring the accuracy of the material and
in controlling the schedule. Since the manuscript
is not going to be rekeyboarded by a traditional
typesetter, it is even more important that the
author’s initial keyboarding be free of errors. Once
the file has been paged, the cost of correcting errors
is greater.

Finally, the author gets involved in the type for-
matting process, which used to be the responsibility
solely of the traditional typesetter. This involve-
ment varies according to the production plan. In
some cases, the author may be respounsible for pro-
viding final camera-ready copy to the publisher.
More often the author does the initial formatting
using TEX macros, then turns the files over to the
publisher for final formatting and paging.

The publisher’s role. With the author taking
over more responsibility for the publishing process,
it becomes even more critical that the author’s
and publisher’s roles be defined during the contract
stage. In general, the publisher retains control over
the interior and cover design, the copyediting, the
quality of the page makeup, the artwork, and the
final filming. However, this is not always the case.
as an author may have been given the responsibility
for turning over completely camera-ready copy.
Assuming these responsibilities are still within the
control of the publisher, the TEX production process
departs from the traditional process in the following
ways.

First, the roles of the publisher’s production
staff are changed. To produce a TEX typeset
book the publisher needs typesetting specialists
who are familiar with both TEX and the book
publishing process. The traditional production
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route is well established and straightforward for
the typical production coordinator. However, the
influx of word processing files, from a variety of
programs, has led to a need for specialists within
the publishing house to help with the conversion
and smooth translation from electronic file to the
compositor or freelancer.

Secondly, TEX reverses the traditional order
of the publishing process.  Most notably, the
production department must start working on the
book design before the manuscript has been written,
whereas in the traditional model a design is usually
not done until a manuscript is nearly final. When
the design is done after some of the manuscript is
written, the designer has the advantage of looking
at the manuscript’s elements, making sure that
the design is appropriate for all situations. For
example, the designer will look at the shortest and
longest instances of a chapter title and design the
title accordingly.

When TgX is used, the designer does not have
this advantage and instead must approximate the
final manuscript. Invariably this means that some
follow-up design must be done, as new elements
are added to the manuscript or if the manuscript
structure does not fit the design.

The traditional order is also affected during
the copyediting and art rendering stages. On a
traditional manuscript the copyeditor not only edits
but marks up the manuscript for the typesetter by
indicating the various type elements. With TEX
this step of typemarking is incorporated into the
initial formatting the author does. As the author
chooses a particular macro for a text element, he
or she is essentially doing the copyeditor’s job of
typemarking. However, the copyeditor must check
to make sure the author has used the correct macros.

Art rendering is traditionally done while a
manuscript is being copyedited and set into galleys.
Since there isn’t a comparable galley stage in the
TEX production process, the art rendering stage is
on a tighter schedule.

Finally, TEX introduces new types of outside
resources to the publisher. After the TEX manu-
script has been copyedited, it is paged, with space
allowed for the art to be added or the art merged
electronically. This task is contracted out to a type-
setter who specializes in TEX or I&TEX composition.
There are not many of these typesetters to choose
from, especially ones who are experienced in our
exacting textbook standards and who can manip-
ulate TEX. Theoretically the final product should
look the same, no matter which production process
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is used, so it is important that the appropriate
typesetter be chosen.

Publisher-assisted formatting. To expedite the
TEX production process we find it advantageous
to supply our authors with comprehensive macro
packages as early in the manuscript writing stage
as possible. These macros follow one of several
book designs and have been thoroughly tested and
documented. The author is responsible for the
initial formatting of the manuscript with these
macros, but at some point we take over the follow-
up stages. We call this process publisher-assisted
formatting, and our goal in working this way is
to retain as much of the author’s formatting as
possible, while allowing the author to concentrate
on writing the manuscript.

Many authors, especially those who are using
TEX for the first time, tend to rely on plain TEX
commands instead of macros when they set up the
design parameters. For example, an author might
type out the command string

\bf, \medskip\item\vskip2in\hskipiem

each time an item in a numbered list is called
for, instead of incorporating the same string into
a macro. Whereas plain TEX commands get the
job done, design changes are difficult to implement
throughout the file. Using macros allows us to make
these design changes globally and, in general, allows
for smoother formatting when the files are sent
to a typesetter. Therefore, we ask all authors to
avoid using plain TEX, except within mathematical
expressions. Although there is always the danger
that any customization of the math spacing, using
plain TEX commands, will interfere if the final book
is reformatted in a different typeface or size.

When we give an author a macro package, we
include a set of instructions for using the macros,
as well as guidelines for paging the book. We
tell the author how to set up files in order to
avoid redundant effort —for example, an author
should not put in manual page breaks, because
the composition of the pages will change several
times before the book is complete. We also show
authors how to add any custom macros to the
macro file, and we stress that authors code their
files consistently.

Providing authors with professionally designed
macro packages and then contracting with a type-
setter to finish the formatting allows us to control
the quality of the finished product. However, there
are instances when an author has coutractually
agreed to provide camera-ready copy. In these
cases, we provide guidelines for paging the book to

our publishing standards and we follow the process
rigorously, acting as quality checks for the author
along the way. Most authors who are proficient
with TEX have used it to write class notes, papers,
or perhaps journal articles. They do not realize how
much more difficult and time-consuming it is to
make TEX conform to textbook standards. IATEX
is even more difficult to use because its sizing and
figure placement features must be overridden.

The macro package we give an author may
not necessarily reflect the final design, which can
change for a number of reasons. We may have
predetermined that the typeface will be changed
from Computer Modern and the author may not
have the new typeface available. Or the design may
not be determined, but we don’t want to delay the
author’s writing. In any event, the beauty of TEX
is that once the file is properly coded with macros,
another set of macros can be substituted.

Supplying macros to authors is an ongoing and
challenging task. Our authors work on a variety of
computer and printer platforms and the availability
of typefaces other than Computer Modern further
complicates matters. Macros that work well on
a test chapter may not work in an unforeseen
combination of text elements that an author sets
up. An author may want to add a new text
element or his manuscript might not fit the design.
All of these challenges mean that we must keep
a library of macro packages available and must
continually update and debug the packages as new
fonts or platforms are introduced. In spite of
these challenges, we feel that TEX gives us certain
advantages.

Advantages of Using TgX

Technical material. TEX is an easy and efficient
tool for representing mathematical equations. The
author writes and typesets concurrently, as opposed
to having to handwrite equations that cannot be
represented in many word processing programs.
Equations, computer program listings, and tabular
material do not have to be rekeyboarded by the
typesetter, whereas with other programs they do
have to be rekeyboarded. This type of material is
the most difficult to proofread, and authors want
to be assured that once they have verified the
accuracy of such material, it will not change. Of
course, there is the proviso that any time electronic
material is converted between different systems or
editing changes are added to a file, there is the
possibility of errors being introduced. Thus the
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importance of thorough proofreading by both the
author and publisher is not diminished.

When providing TEX files, however, it is even
more critical that the author be accurate in the
first place. Correcting mistakes that the author
made in the initial keyboarding may be charged to
the author or publisher if they were not the final
typesetter’s responsibility.

Split and revised editions. When we decide
to produce a book using TEX, we're also looking
down the road at future editions, spinoffs, or splits
(certain chapters of the book rearranged and/or
removed for different versions of the book). Using
TEX gives us a strategic advantage for this kind of
expanded publishing platform.

Producing split editions from a traditionally
typeset book often involves a painstaking update of
the references, the table of contents and the index.
There is a certain amount of page make-up that
has to be redone. With TEX, however, counters
and macros can be used to automate these changes.
TEX macros can regenerate the table of contents
and index files, and update the cross-referencing
of figures, equations, and tables. The file is just
reprocessed, then output again. No additional page
makeup is required.

Producing future editions from a traditionally
typeset book is often problematic. In general, a
traditional typesetter can download files from their
system back to an author’s word processing system.
However, if there is any math or tabular material,
this process will not work. The typesetter’s cod-
ing structure around this material cannot usually
be converted to the author’s system. Also, the
traditional typesetter must ensure that the final
version of the files have been updated, including
last minute or reprint corrections. Often this does
not happen —a traditional typesetter will set these
corrections as one-line patches, rather than update
and run out the entire chapter file.

This is where TEX shines. For future editions,
it is easy and economical to return TEX files to
an author, with the codes intact. The files are
accessible to the author for the revision and can be
uploaded back to the TEX typesetter. Even if we
do not know the final design of the book, we can
provide an author with a generic macro package
to produce a coded file. Later the design can be
completely modified, and the TEX typesetter merely
rewrites the definitions of the macros. If the original
macros were planned and used well, the final design
can be implemented with a minimum of additional
coding.

Comparing TEX and Traditional Typesetting

Cost and schedule advantages. In general, the
composition portion of books produced with TEX
are less expensive and take less time to produce
than traditionally typeset ones, but there are several
caveats here. If a TEX file is inconsistently coded
to begin with, it can cost us more to clean it
up than if the book were traditionally typeset.
Also, the author’s initial writing time may increase
substantially, even adding a year or more to the
schedule, if the author gets bogged down in the
formatting. These factors have to weighed in the
initial evaluation of each project.

Even so, when TEX works out, it allows us to
publish in limited markets we normally would not be
able to publish in. These markets, such as graduate
level courses, can only support small print runs of
a book, thereby decreasing the book’s profitability.
Using TEX, we can keep our production costs down.

Satisfied authors. An author who uses TEX
feels more assured knowing his or her keystrokes
will be used in typesetting the final book. TEX is
almost necessary when the author needs to represent
complex and frequent mathematical expressions.
Authors who want a lot of control over the layout
of the pages want to work with TEX to provide
final dvi files or camera-ready copy. The author
must trade off that satisfaction by spending a
considerable amount of time formatting his or her
manuscript.

Disadvantages of Using TEX

Steep learning curve. TEX is not easy to learn,
especially if an author has not had previous expe-
rience with the program or is not familiar with a
code-intensive computer language. Most authors
who have not used TEX before are familiar with
WYSIWIG (What You See Is What You Get) types
of word processing programs, which are generally
easier to use. Thus, trying to learn TEX while on
a fixed schedule to produce a manuscript can be
overwhelming. In general, IATEX is easier to learn
for the new user.

In spite of this challenge, some authors will
learn TEX for the first time because they want to
retain more control over their technical material
or because an acquisitions editor may require a
camera-ready manuscript. The danger here is that
the author can easily spend more time learning
how to format with TEX than actually writing the
manuscript.
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TEX paging problems. There are a number of
instances where TEX’s automatic paging can present
more difficulties than it solves.

1. When TgX pages, it does not recognize double-
page spreads —instead it processes one page
at a time. Aligning the bottoms of pages
across spreads is critical to textbook design. In
traditional typesetting the operator or dummier
can review several pages at a time, going
backwards and forwards through a group of
pages to allow for the best possible layout of
each page. TEX only considers the current
page, so we must manipulate TEX to give us
the required results.

2. TEX does not always pull out the most current
first-level head as the running head. The
number one head is usually pulled out by the
second occurrence.

3. Figures can occasionally appear out of order,
especially if the file has a lot of figures. IATEX
has a tendency to lump several of the figures
at the end of a chapter file or place them too
far away from their page reference. IATEX also
tends to add a lot of additional space below
figures, although this is adjustable manually.

4. Minor edits or revisions which should be con-
fined to the current page or paragraph some-
times affect subsequent pages or the spacing
around elements. Not only does the typesetter
have to reprocess the entire chapter, but the
production supervisor must thoroughly recheck
subsequent pages, rather than just the one line
where the change occurred. This creates a
great deal of additional and unnecessary work
for each proof stage of a book. Often we will
have to manipulate the TEX coding so that
the pages match the previous output. In a
traditionally typeset book, such changes are
always limited to the page on which the change
occurs.

This problem was compounded on a recently
reprinted two-color book. Many of the reprint
changes were simple typographical errors that
should have affected only one line in a paragraph. In
fact, the page breaks did not change on those pages
and the black text pages looked fine. However, the
spacing between all elements on the page changed
a small amount, which was not noticeable until the
film for the black text was no longer in register with
the film for the second color. We had to reshoot
and restrip all the second color film to make it align
with the revised black text page.

TEX math spacing. For the most part, the inter-
nal spacing around math characters in TEX poses
no problems. We have, however, uncovered two
instances where we feel the spacing is unacceptable.
These are: the spacing around extensible parenthe-
ses and the lack of kerning in sub- and superscripts.
Examples of these instances follow.

Notice in the following first equation where the
proper size parentheses are used, the space after
the open parenthesis is too large. In the second
equation where the normal size parentheses are
used, although incorrectly sized for the equation,
the spacing is correct.

$$u=\left (1-{u"2\overu+2}\right) $$

$$u=(1-{u~2\over u+2})$$

u
U+ 2)

Letter pairs are not automatically kerned when
used for sub- and superscripts. Notice the spaces
between the letters in the examples below.

$3v-{CE}$$

u=(1-

UCE
$$v-{VI}$$

UVJ
$3v {To}$$

UTO

As mentioned earlier, any spacing adjustments
to equations must be done in the correct type and
point sizes. Translation problems have occurred
when special math coding is done by an author
and then the macros are converted to a different
typesize and style.

TgEX is not always device-independent. When
using fonts other than Computer Modern, TEX is
not strictly device independent. Typefaces are de-
signed by different companies to run on different
output devices. The character widths in Compu-
graphic’s version of Times Roman differ from each
of Autologic’s and PostScript’s versions. Therefore,
a source file processed through one output device
will have different line breaks when run through
another output device.

This makes it difficult when authors format files
using their own computer system and laser printer,
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then give us the files to output through a high-
resolution typesetter. One solution is to provide
authors with tfm files that match the character
widths on the final output device. The author
can still use Computer Modern on his/her laser
printer, but each character will be the width of the
corresponding font on the high-resolution output
device. The disadvantage here is that proofreading
can be a challenge. The space between letters
on the laser proof will not be accurate —some
characters will appear kerned too tightly and others
too loosely, when they may in fact be correct —so
the proofreader must bear this in mind.

The implementation of PostScript on different
devices affects how TEX’s \special commands are
interpreted. Special PostScript effects, such as ro-
tated type, rules, and shadings, can change position
depending on the TEX printer driver implementa-
tion. Other problems can occur because TEX and
PostScript use a different measurement for points
to the inch. PostScript rounds to 72 points to the
inch, while TEX correctly uses 72.27 points to the
inch.

We were most disappointed when we ran out an
author’s dvi files, which were entirely in Computer
Modern, and found differences between his laser
proofs and the high-resolution output. The more
recent PostScript Computer Modern fonts have
been being calculated differently. We were told
that the Computer Modern font itself is not static
but is being revised constantly. This can create
major problems for publishers supporting authors
on different systems.

Issues to Consider When Choosing

TeX

In spite of the disadvantages just listed, more often
than not we choose to use TEX because the pros
still outweigh the cons. When we determine the
production plan for each TEX project, however,
there are certain issues we need to determine.

What is the author’s level of production
involvement? We must first define the author’s
role in the production process, because from that
definition comes clarification of the publisher’s and
typesetter’s - responsibilities.  Some authors will
contract to provide camera-ready copy, including
rendering the art, while others will do the initial
formatting only. No matter which route the author
takes, the publisher is ultimately responsible for
the overall quality of the book, so it is up to
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the publisher to ensure that the production plan
includes the necessary checks and balances.

Defining roles is also important when it comes
to the cost of making the book. For example, if the
author is responsible for inserting the copyedits into
the source files, then there are repercussions later on
when changes are made during the page formatting
stage. Who is responsible for the changes and, more
importantly, who pays the typesetter to make the
changes?

‘Who controls the schedule. Ensuring a book’s
schedule is one of our major responsibilities as
publishers and when TEX is involved there is a
great danger of schedule slippage. When the author
takes a more active role in the production process,
the publisher loses control over that part of the
schedule. This is particularly detrimental when
authors become overwhelmed by the extent of their
responsibilities. Many of our authors have full-
time teaching positions and do not initially realize
how time-consuming book production is, whereas
publishers are used to working with book production
professionals who can commit to a 40+ hour week.

For this reason, we have occassionally found it
necessary to change the production plan midstream.
We have either taken over some of the tasks the
author was initially responsible for or have added
additional proofreading or checking stages. Our
biggest concern here is that an author will become
so involved in TEX formatting that he or she slows
down the writing of the manuscript.

Quality considerations. We must determine if
TEX can give us the quality level we need to publish
into a particular marketplace. We have exacting
quality standards for books that are produced
traditionally and, as stated earlier, when left on its
own, TEX’s formatting does not always meet those
standards.

For example, we usually require an equal
amount of space above and below displayed equa-
tions across a double-page spread. When building
a page, TEX does not automatically do this. It
takes either a considerable amount of manual ma-
nipulation or a complex rewrite of TEX’s macros to
achieve the proper spacing.

Another concern is that TEX’s glue often
stretches or shrinks erratically unless the macro
package is expertly written to account for this vari-
ability. To balance a double-page spread when a
book is typeset traditionally, we can specify exactly
how much extra space to add at particular points
and the typesetting program will follow our speci-
fications. This is also possible with TEX, but it is
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