Computers can make it easier, quicker, and cheaper to
print formal publications; individuals can do what was
once practical only for organizations. ... As the computer
increases the freedom of writers, so does it increase the
responsibility of readers.

John Shore

The Sachertorte Algorithm

and other antidotes to computer

anziety,
Penguin Books, 1986, pp. 18, 20
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TUGboat

The communications of the TEX Users Group are
published irregularly at Providence, Rhode Island,
and are distributed as a benefit of membership both
to individual and institutional members.
Submissions to TUGboat are for the most part
reproduced with minimal editing, and any questions
regarding content or accuracy should be directed

to the authors, with an information copy to the
Editor.

Submitting Items for Publication

The deadline for submitting items for Vol. 7, No. 3,
is August 25, 1986; the issue will be mailed in late
October.

Manuscripts should be submitted to a member
of the TUGboat Editorial Committee. Articles of
general interest, those not covered by any of the
editorial departments listed, and all items submitted
on magnetic tape or as camera-ready copy should
be addressed to the Editor, Barbara Beeton.

Contributions in camera copy form are en-
couraged, as is electronic submission of items on
magnetic tape, via electronic mail, or transferred
directly to the AMS computer; for instructions,
write or call Barbara Beeton.

TUGboat Advertising and Mailing Lists

For information about advertising rates or the
purchase of TUG mailing lists, write or call
Ray Goucher.

Other TUG Publications

TUG is interested in considering for publication
manuals or other documentation that might be
useful to the TEX community in general. If you
have any such items or know of any that you
would like considered for publication, contact Ray
Goucher at the TUG office.
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General Delivery

Comments on the Format of This Issue

Barbara Beeton

The last issue of TUGboat was noteworthy for
its new design, specified by the designer Martha
Gannet, implemented by David Kellerman and
Barry Smith, and bearing on its cover the image of
our worthy vessel drawn by Duane Bibby.

This issue returns (temporarily, it is hoped)
to the old “scrapbook” format. There are several
reasons, chief among them the desire to get it into
members’ hands before the summer TUG meeting.
A second reason, interacting strongly with the first,
is the fact that we at the Math Society have not
yet succeeded in obtaining the new fonts, and the
time required to install them on the Alphatype
typesetter (once the METAFONT files are in hand)
is greater than the time available before copy is due
to the printer. There should be enough lead time
before the next issue goes to press to allow the new
style to be accommodated in a leisurely fashion.

In the meantime, please contemplate your re-
actions to the new design (and the old one too),
and let us know what they are. (Cal Jackson has
already sent in his comments; see page 98.) At the
summer meeting, David Kellerman will give a ses-
sion describing what was involved in implementing
the new design. I hope this will be a catalyst for
starting a lively discussion.

Computers & Typesetting
Coming Out Party

Barbara Beeton

On May 21, 1986, at the Computer Museum in
Boston, Addison-Wesley hosted a reception “in cel-
ebration of the completion of TEX, Donald Knuth's
Computer Typesetting System”, as it said on the
poster. The five volumes of Computers & Type-
setting were on display, fresh from the bindery,
and they do look slick. (Attendees who locked a
little harder could find an earlier work of Don’s in
a museum display case—volume 1 of The Art of
Computer Programming.)
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There were other goodies on display as well:
MicroTEX, MacTEX (both with previewers and laser
printer output), and a 5-day old implementation of
METAFONT on an IBM PC/AT. Addison-Wesley
intends to be a primary marketer of TEX-related
software and documentation, as A-W'’s president,
Donald Hammonds, stated in his introductory re-
marks. Peter Gordon, Don’s editor at A-W, added
his comments, and then Don described the his-
tory of computers and typesetting, starting with
Babbage.

The reception was well attended, with many
familiar and unfamiliar faces and names present.
Don was accompanied by his wife, Jill, and daugh-
ter, Jenny. David Fuchs was there, showing off
MicroMETAFONT (MicroTEX is now safely in the
custody of A-W’s technical group), and David
Kellerman and Barry Smith were doing the same
with MacTEX. Dave Rodgers was watching over
Textset’s Preview, and dropping hints about what’s
to be in the next release. Onlookers included Bart
Childs, Sam Whidden, Ray Goucher, Alan Hoenig
(whose name tag identified him as TUGboat Asso-
ciate Editor), Georgia and Rick Tobin, and myself;
TUG was well represented.

Peter Gordon and Don Knuth have kindly
provided the text of their remarks for publication.
I think the following pages will give a bit of the
flavor of what was a most festive occasion.

Introducing Donald Knuth
and Computers & Typesetting

Peter Gordon
Addison-Wesley Publishing Co.
at the Computer Museum

Boston, Massachusetts
May 21, 1986

I am especially delighted to be celebrating here,
at the Computer Museum, both the TEX system
for computer typesetting and the completed work
of its author, Don Knuth. It seems fitting that
TEX, which is leading a computer-based revolution
in the way books and documents of all sorts are
produced, should be presented in a thoughtful,
historical context. It seems equally appropriate
that Don Knuth should himself be introduced in
this setting, given his well-known understanding of
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the history of computing and his own important
contributions to that history.

In promoting TEX, with the publication of both
software and books related to it, and in our use
of the TEX system in the production of our own
books, we at Addison-Wesley hope to make some
contribution to the field as well — a contribution to
the future of publishing and communications, and,
with that, to the future of science, technology, and
education.

Before I go further, I should explain what
TEX is, and why people are so excited about it.
Simply put, TEX is a computer program. It is a
sophisticated piece of software developed by Don
at Stanford University, through years of design,
testing, and refinement, originally to solve problems
he perceived in technical book production, and
ultimately to show how the best computer science
theory can effectively be translated into practice.

TEX is a tool for typesetting written works with
the aid of a computer — articles, reports, proposals,
books, you name it—a tool with which writers
themselves can specify, through a rich language of
commands, exactly what each page will look like
when finally printed. Another program developed
by Don as a companion to TEX, called METAFONT,
even allows users to design the type that will appear
on these pages.

The TEX system is particularly useful where
the document being written contains mathematical
expressions, or where book-like quality in appear-
ance is desirable. These two features —math and
beauty, if you will—would alone distinguish TEX
from other available computer typesetting systems,
and lead to comparison, instead, with more ex-
pensive typesetting systems used by professional
compositors.

But there is more.

TEX for example, is a portable system, running
on a wide range of computers, from micros to
mainframes, each implementation fully compatible
with the others. This is especially important in
mixed computing environments, where a variety of
machines is in use — which is almost everywhere in
the scientific and technical community.

Related to this portability is TEX’s printing de-
vice independence. Printed output can be obtained
from the same TEX-processed file on everything
from a CRT screen or dot matrix printer to a laser
printer or even a phototypesetter. A writer, in
other words, can proofread his or her text in screen
display or local printer output before sending the
very same file from which it was produced to a
phototypesetter.
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I won't go into all the features here. You should
really see TEX demonstrated, and ask questions until
you learn as much about it as you want.

I do want to point out, though, that TEX is
rapidly becoming a standard text processing system
in many academic departments and research labo-
ratories throughout the world. It is also gaining
increasing recognition for its potential in corporate
and industrial, in-house publishing, as well as our
own more traditional publishing environments. Ad-
dison-Wesley editors, for example, are working with
more and more manuscripts prepared with TEX.
Among my own authors, Fred Brooks, of Mythi-
cal Man-Month fame, and Carver Mead, co-author
(with Lynn Conway) of the seminal Introduction to
VLSI Systems, have both converted to TEX.

As early as seven years ago, Gordon Bell
perceived the importance of TEX. He wrote then
that “Don Knuth’s [TEX] is potentially the most
significant invention in typesetting in this century.
It introduces a standard language for computer
typography and in terms of importance could rank
near the introduction of the Gutenberg press.”

Addison-Wesley first became interested in TEX
as an extension of our book publishing relationship
with Don dating back many years. As a publisher
of many scientific and technical books, however,
we soon recognized ourselves the significance of his
system for our own business. TgEX offered the
opportunity to produce such books more quickly
and more cheaply than ever before possible, and to
provide our authors with increased convenience and
facility in developing their works.

We are now deeply involved with TgX in two
distinct ways.

First, we are the publishers of TEX. We
publish a variety of books related to TgX, including
Don’s own Computers & Typesetting series, about
which I'll say more in a minute, and books by
other authors. Omne such book I should mention is
IATEX: A Document Preparation System, by Leslie
Lamport, which describes the “front-end” system
he built for TEX, and which he, like Don, placed in
the public domain.

We also publish TEX software, as well as other
software products related to it. MicroTEX, for
example, is a complete implementation of TEX
for microcomputers developed by David Fuchs at
Stanford. MicroTEX currently runs on the IBM PC
family of machines, plus compatibles.

The second way Addison-Wesley is involved
with TEX is in the production of our books. Our aim
is to learn this new technology as deeply as possible
through first-hand experience with it, and thereby
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to maintaln our position among publishers at the
forefront of modern book production technologies.

The publication of Don Knuth’s five-volume
Computers & Typesetting series represents the cul-
mination of his work on TEX and METAFONT. And
this, specifically, is what we are celebrating today.
You can see the books spread around the room.
They were all, of course, typeset, by the author,
with TEX.

Volume A is the definitive user’s guide and
complete reference manual for TEX. This book first
appeared in softcover form, and many thousands of
copies have already been sold around the world.

Volume B contains the complete source code
listings for TEX, and incidentally provides an excel-
lent example of how to write and document a very
large program.

Volume C is the user’s guide and reference
manual for METAFONT, the companion to TEX for
font design.

Volume D contains the complete source code
listings for METAFONT.

Volume E might become the first coffee-table
book in computer typesetting. It graphically depicts
over 500 examples of METAFONT programming, the
programs that generated all the letters used in the
five volumes.

I would like now to introduce Don Knuth. In
computer science circles, there would be no need
to say anything more. His contribution to the
field includes the classic series of books on the
Art of Computer Programming, about which one
reviewer has said, it is as important a work for
computer science as Euclid’s was for geometry. Don
is the recipient of the prestigious Turing Award
and National Medal of Science. He is Fletcher
Jones Professor of Computer Science at Stanford
University.

Don is on sabbatical this year working on a
book in theology. If he has been compared to Euclid
for his work on the Art of Computer Programming,
and to Gutenberg for his work on TEX, we can only
wonder what the next comparison will be.

With Don today are his wife, Jill Knuth, herself
the author of a recently-published book, Banners
without Words, and daughter Jenny, a student at
Brown University. Son John, a student at Stanford,
is back home in California minding the computers.

Now, needing no further introduction, here is
Don Knuth.
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Remarks to Celebrate the Publication of
Computers & Typesetting

Donald Knuth

at the Computer Museum
Boston, Massachusetts
May 21, 1986

The title of the books we're celebrating today is
Computers & Typesetting, and since we're meeting
here in the Computer Museum I think it’s ap-
propriate to point out that computers have been
intimately associated with typesetting ever since
the very beginning. Anybody who reads about the
history of computers will soon learn that many of
the key ideas go back to 19" century England,
where Charles Babbage designed a so-called Differ-
ence Engine and went on from there to plan his
Analytical Engine.

Babbage’s own machines were never completed,
but a Swedish author and publisher named Georg
Scheutz read about them and was so fascinated
that he and his son Edvard actually built a working
difference engine. Thus it was that the first so-
phisticated computing device came to be built in
Sweden. And the most interesting thing, to me at
least, was that the output of the Scheutz machine
was not punched cards or anything like that; their
machine actually produced lead stereotype plates
from which books could be printed! Several books
were, indeed, printed from the output of this early
machine. It was demonstrated in 1856 at the
Universal Exposition in Paris, and the souvenir
album of that exposition contains the following
glowing tribute: “This nearly intelligent machine
not only effects in seconds calculations that would
demand an hour; it prints the results that it obtains,
adding the merit of neat calligraphy to the merit of
calculation without possible error.”! I have copied
a page from the first computer-produced book —
printed in 1857 -—so that you can see how far we've
come since then. As far as I know, this page is the
first extant output of an automatic calculator.?

! Leon Brisse, Album de I'exposition universelle,
Paris, 1857, p. 194. [Cited in Uta C. Merzbach,
Georg Scheutz and the first printing calculator
(Washington: Smithsonian Institution Press, 1977).]

2 (Editor’s note.) The page, which was displayed
among images of METAFONT letterforms, contains
columns of figures, neatly aligned and separated by
rules, and clearly displays the traces of ink that
indicate the edges of pieces of metal type impressed
on moistened paper.
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I'd also like to say a few words about the history
of my own work on computers and typesetting. Last
week I went back to my diary of 1977 and found an
entry from THursday, May 5, where it says ‘Design
of TEX started’. My diary says that [ worked
intensely on the design all day Thursday, Friday
and Saturday; then I went to see Airport 77 and
Earthquake to relax! The entry for the following
Thursday says: ‘Wrote draft report on TEX, stayed
up till 5 a.m. typing it into machine’. That weekend
1 went with my wife on a tour of the Sacramento
area with Stanford’s Library Associates. We saw
many examples of fine printing during that trip, and
this encouraged me to read a lot of books about font
design during the following week. My diary entry
for Saturday, May 21, 1977 — exactly nine years ago
today —says that by 5 a.m. that day I had made
‘rough drafts of lower case and upper case Roman
and italics and digits 0-9'. After a few hours of
sleep, I spent the rest of that Saturday writing
computer programs to plot curves on a raster. Oh,
how little I knew in those days about how difficult
it would be to complete this work, which 1 had
sketched out in about two weeks!

Why did I start working on TEX in 19777
The whole thing actually began long before, in
connection with my books on The Art of Computer
Programming. 1 had prepared a second edition
of volume 2, but when I received galley proofs
they looked awful—because printing technology
had changed drastically since the first edition had
been published. The books were now done with
phototypesetting, instead of hot lead Monotype
machines; and (alas!) they were being done with
the help of computers instead of by hand. The
result was poor spacing, especially in the math, and
the fonts of type were terrible by comparison with
the originals. I was quite discouraged by this, and
didn’t know what to do. Addison-Wesley offered to
reset everything by the old Monotype method, but I
knew that the old way was dying out fast; surely by
the time I had finished Volume 4 the same problem
would arise again, and I didn’t want to write a book
that would come out looking like the recent galleys
1 had seen.

Then a nice thing happened. I was on a
committee to revise Stanford’s reading list for
our department’s comprehensive exam, and one
of the things we had to do was evaluate a book
that Pat Winston had just written about Artificial
Intelligence. We received galley proofs of that book,
and the story we were told was that these galleys
had been made on a new machine in Southern
California, all based. on a discrete high-resolution
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raster. Apparently one of Winston's students at
MIT had flown to Los Angeles with that book on
magnetic tape, and the galley proofs we saw were
the result. Well, I had had lots of experience with
rasterized printing, but only at low resolution, so I
thought of it as simply an amusing toy. When I saw
these galleys of Winston’s book, I was astounded,
because the resolution was so good I couldn’t tell
that the type was actually digital. In fact the
digital type looked a lot better than what I had
been getting in my own galley proofs.

Digital typesetting means patterns of Os and
1s, and computer science can be thought of as
the study of patterns of Os and 1s. Therefore,
it dawned on me for the first time that I, as a
computer scientist, would be able to help solve the
printing problem that was worrying me so much. I
didn’t need to know about metallurgy or optics or
chemistry or anything scary like that; all I had to
do was construct the right pattern of Os and 1s and
send it to a high-resolution digital typesetter like
that machine in Southern California; then I'd have
my books the way I wanted them. In other words,
the problem of quality printing had been reduced to
a problem about 0s and 1s. Therefore it was almost
an obligation for a computer scientist like myself to
study the problem carefully.

Within a week after seeing the galleys of
Winston's book, I decided to drop everything else
and to work on digital typography. Although
Winston unfortunately couldn't be present here
today — Pat, I can’t thank you enough for having
written that book!

Ever since these beginnings in 1977, the TgX
research project that I embarked on was driven
by two major goals. The first goal was quality:
we wanted to produce documents that were not
just nice, but actually the best. Once upon a
time, computers could deal only with numbers;
then several years passed when they had numbers
and uppercase letters; then they became able to
deal with both uppercase and lowercase; then they
became capable of working with letters of variable
width; and by 1977 there were several systems that
could produce very attractive documents. My goal
was to take the last step and go all the way, to
the finest quality that had ever been achieved in
printed documents.

It turned out that it was not hard to achieve
this level of quality with respect to the formatting
of text, after about two years of work. For example,
we did experiments with TIME magazine to prove
that TIME would look much better if it had been
done with TEX. But it turned out that the design
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of typefaces was much more difficult than I had
anticipated; seven years went by before I was able
to generate letterforms that I began to like.

The second major design goal was to be
archival: to create systems that would be inde-
pendent of changes in printing technology as much
as possible. When the next generations of printing
devices came along, I wanted to be able to retain
the same quality already achieved, instead of having
to solve all the problems anew. I wanted to design
something that would still be usable in 100 years.
In other words, my goal was to arrange things so
that, if book specifications are saved now, our de-
scendants should be able to produce an equivalent
book in the year 2086. Although I expect that there
will be a continual development of “front ends”
to TEX ana METAFONT, as well as a continual
development of “back ends” or device drivers that
operate on the output of the systems, I designed
TeX and METAFONT themselves so that they will
not have to change at all: They should be able
to serve as useful fized points in the middle, solid
enough to build on and to rely on.

Today I'd like to brag a little, and say that I
think that these goals of top quality and technology
independence seem to be achieved; and volumes A,
B, C, D, E tell everything about how it was done.
Today I'm seeing these books for the first time, and
T'm happy that all of you can be here to help me
celebrate this event. These books are somewhat
unusual because they describe themselves: They
describe exactly how they were typeset. All of the
formatting was done by the TEX system described
in volumes A and B. Also every letter and every
symbol that appears in all five volumes, as well as
on the covers and book jackets, was done by the
METAFONT system described in volumes C and D.
Volume E tells how I dotted all the i’s and crossed
all the t's, literally. If copies of these books were
sent to Mars, the Martians would be able to use
them to recreate the patterns of Os and 1s that were
used in the typesetting. Essentially everything I
learned during the past nine years is in here.

All of the methods described in these books
are in the public domain; thus anybody can freely
use any of the ideas. The only thing I’'m retaining
control of is the names, TEX and METAFONT:
products that go by this name are are obliged to
conform to the standard. If any changes are made,
I won't complain, as long as the changed systems
are not called TEX or METAFONT.

Volumes A and C are user manuals; I tried to
write manuals that would suit users at all levels as
they grow with the systems. And I also strove for
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a high standard of excellence in the choice of the
quotations from other works that are included at
the end of every chapter.

Volumes B and D contain the complete program
listings of TEX and METAFONT. These books are
specifically for computer scientists, not for casual
users, but I'm especially pleased with how they
came out because they represent an unexpected
payoff of my research. This is something that I
had no idea would be possible when I began nine
years ago. As I wrote the programs for TgX and
METAFONT, I wanted to produce systems that
would represent the state of the art in computer
programming, and this led to the so-called WEB
system of structured documentation. I think that
WEB might turn out to be the most important thing
about all this research—more important in the
long run than TEX and METAFONT themselves —
because WEB represents a new way to write software
that I think is really better than any other way.
Using WEB, it was possible to write programs that
are so readable that I think there already are more
people who understand the inner workings of TEX
than now understand any other system that is as
large. Furthermore I think it's fair to claim that
WEB has made TEX and METRFONT as portable,
as maintainable, and as reliable as any other pieces
of software in existence. The programs are now
running and producing essentially identical results
on almost all large computers; there are thousands
of users, yet no bugs have been reported for more
than half a year. I think there is at most one more
bug in TEX, and I'm willing to pay $20.48 to the
first person who finds it. (Next year the reward will
double, to $40.96, etc.)?

Volumes B and D also contain another in-
novation that improves on the basic WEB system
previously available: Every pair of facing pages has
a mini-index on the right-hand page, for quick cross
reference to anything that’s referred to on either
page; this saves a lot of time thumbing through the
master index at the end.

In recent years I've been making a pitch for
programs as works of literature. Although there still
is no Pulitzer Prize for the best-written computer
programs of the year, I tried to write volumes B

3 (Editor’s note.) A listener asked, how much had
it cost to pay off the finders of bugs in the programs
and errors in the books? Depending on how many
checks were actually cashed, Don estimated the
total to be between $2,000 and $5,000. It is
doubtful that the checkbook in question is easily
balanced.
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and D in such a way that I would be a candidate
for such a prize if it were actually given! More
seriously, I intended these books to be useful to
computer scientists for self study as well as for
study in college seminars. Volume D, in particular,
should make a good text for a group of advanced
students.

The fifth volume, volume E, is the most fun
of all. I hope you will all open a copy and riffle
through the pages, so that you can see what I mean.
METAFONT is a computer language that is not very
much like any other, so my goal in this book was to
provide lots of examples of how METAFONT can be
used to produce fonts of reasonably good quality.
Over 500 examples appear here; they cover every
letter, digit, punctuation mark, and other symbol
that was used in printing these books.

The fonts you get from these programs have the
general name ‘Computer Modern’. My colleague
Charles Bigelow has contributed an introduction
that talks about Modern fonts in general. The
book explains how you can make your own personal
variations of the fonts, which are designed with
many parameters so that they can be generated
in almost limitless variety. At the end of the
book there are sample pages that show specimens
of 75 standard Computer Modern typefaces; and
thousands of additional varieties could be generated
with ease.

Even if you don't read the METAFONT pro-
grams In this book, I think it's appealing just to
look at the pictures of these constructed alphabets,*
and to ‘know’ that the program on the page facing
each letter was what ‘drew’ that letter; it’s all
there. Somehow this gives a satisfying sense of
completeness and order.

The most important thing I want to talk about
this morning is HELP. 1 had lots of help — literally
hundreds of people who volunteered to assist this
project in significant ways — beginning with Hans
Wolf of Addison-Wesley, who taught me the details
of the Monotype systems that had been used to
typeset The Art of Computer Programming in the
60s. I was especially fortunate in my work on
font design to have had extensive help from world
leaders like Hermann Zapf and Matthew Carter.

4 (Editor’s note.) The pictures, it was pointed
out, were generated separately from the text of the
examples, and pasted in. If both the raster images
and the text had been incorporated at the same
time, it would have exceeded the capacity of the
machines used to produce the book.
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Another stroke of luck was to have outstanding re-
search associates like David Fuchs and John Hobby.
Furthermore my research project at Stanford had
generous financial support, most notably from the
National Science Foundation and the System Devel-

"opment Foundation, With so much help, it would

have been very hard for my research to fail. And
my wife Jill gave the most help of all. (Next month
we will celebrate 25 years of marriage!)

One final note: People often ask me why TgX
and METRFONT are symbolized in these books by
a lion and a lioness. When Duane Bibby first came
up with the lion idea, I instinctively felt that it was
right, but I never understood exactly why this was,
until about a month ago when I was in the Boston
Public Library. I passed by the magnificent stone
lions on the library’s grand staircase, and I thought:
“That’s it! TEX and METRFONT try to be like these
lions, fixtures that support a great library.® I love
books, and lions represent books!” No wonder I'm
so happy when I realize that TEX and METAFONT
have already contributed to the making of several
dozen books of fine quality; it makes me extremely
pleased to think that this research will probably
contribute to the making of many more fine books
in years to come.

Comments on Document Design

" Prompted by the New TUGboat Format

Cal Jackson
California Institute of Technology

I’ve been looking at the latest issue of TUGboat
and wondering if I should comment. I decided that I
should. It is unfortunate that I reach such a decision
when we have a guest editor; the responsibility has
always been there.

I think I now have a little more understanding
about what a designer and a typographer and a
compositor are trying to achieve in the sense of
basic qualities. Note “little.”.

The guest editor idea was (is) fantastic. And, [
can’t think of better people to do it than Kellerman
and Smith. They're serious and demand the best

5 (Editor’s note.) One is also reminded of the
lions that grandly guard the entrance to the New
York Public Library, which celebrated its 75"
anniversary during this same week.
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of themselves. Their effort, like Knuth’s, is one of
people that learn from others rather than invent
without regard to prior work. It’s a fine piece of
work and I hope they can find the time to share the
nitty-gritty of the experience with TUG members.

I suggest that all TUG members can learn from
this experience. How? Have the issue critiqued by
several professional designers, typographers, com-
positors. Publish their critiques. That modality
appears to be the predominant one for training peo-
ple in the graphic arts. Work is not considered right
Or Wrong, or a consensus sought; it is the exposure
to critical review that develops the worker.

I hope that there will be other guest editors. I
once suggested to Pierre MacKay that there be a
competition among TEX users where a work would
be judged by professionals. My objective — provide
input to users that would improve their visual
literacy of typographic material. I cannot think of
a better alternative to that than guest editors and
subsequent critique by professionals.

Editor’s note: Professional criticism has always been
welcome, as have well-thought-out comments and
suggestions for improvement in the appearance and
utility of TUGboat. There have been presentations
at several TUG meetings dealing with design issues,
and there is a session scheduled for the Tufts meeting
on the creation and implementation of the format
used for TUGboat 7, No. 1. If any readers know
any designers, typographers or compositors who
might be interested in critiquing TEX documents
for publication in TUGboat, please forward their
names and other relevant information to the Editor.
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Software

VAX Language Sensitive Editor Templates
and Guide for Use with BTEX

Kathy Hornbach
Lear Siegler /Instrument, Division

A Quick Reference Guide and VAX/VMS Language
Sensitive Editor (LSEDIT) templates have been
made available for distribution by TUG. The
package includes both the printed Guide and the
software, which consists of an LSEDIT language
definition for ATEX and several new styles, de-
scribed below. [The software will be provided on
magnetic media; for details, see the current TUG
publications list.]

Using LSEDIT and the IATEX language defini-
tion, a user, regardless of his/her level of experience,
can quickly and easily learn to format complex doc-
uments using IATEX. Use of LSEDIT reduces the
amount of typing necessary by automatically sup-
plying the user with a set of templates that define
the basic structure of a given IATEX style. These
templates can be selected and filled in or deleted as
appropriate. The novice user will use the templates
extensively, while the more experienced user will use
the templates as an aid in remembering infrequently
used commands or formats.

The default IATEX styles supported by the
LSEDIT language definition are: article, report,
letter and slides (SLiTEX). Also included are
three new styles for INTEX: memo, MIL-STD-490
documents, and book form documents. These
new styles are supported by the LSEDIT language
definition.

VAX/VMS format HELP library entries are
included for most of the features in version 2.09 of
IATEX and SLiTEX.

Use of this package requires that LSEDIT be
installed.
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It would be easy enough for me to natter on about the
wonders of the new and improved version of META-
FONT: The code for the font you are now reading was
only a gleam in my eye in mid-December of 1985; The
code for the masthead on this column took less than
eight hours for me to write; and so on and so on. | will
not belabor the point that METAFONT 's way of precisely
describing how a character is drawn {rather than simply
drawing it) allows the designer literally to go from alpha
to omega:

AAQAANNN

At present | wish to focus on the product, not the pro-
cess, of METAFONT. Most users of TeX believe (rightly
or wrongly) that the process of METAFONT is some-
thing wholly beyond their requirements; its product, on
the contrary. is fundamental to the effective use of TgX.

Let me digress briefly to enumerate some of the de-
tails that must be included in a good font. The first con-
sideration that comes to mind is the wealth of detail
in the images of the characters that make up the font
Curves must be smooth and pleasing to the eye. The
ratio of descender to mean-height must 'look right' for
the character's representation at a given point size, and
must be harmonious from one point size to another; in
many of the classic typefaces, this visual harmony is
much too complex to be adequately captured by sim-
ple scaling from a single template.

dp dp

dp dp
On the left, we have letters from a 48 point Roman
font and the 12 point version produced by simply scal-
ing down from it; the ratios of ascender and descen-
der {0 point size are the same for both sizes, On the
right, we have the same 48 point, but a 12 point ver-
sion that has, in essence, been completely redrawn by
METAFONT to preserve the slight but significant change
in ascenders and descenders which typically occurs
in traditional typefaces to enhance the legibility of text

faces. Completely redrawn, but done so from the same
code; thus, METAFONT minimizes effort while maximiz-
ing effectiveness.

Widths and heights of component strokes and of the
images themselves show subtle changes of their own.
METAFONT, with its potential for attention to such nec-
essary niceties, handles all these imaging considera-
tions with far more finesse than is possible with any
other digital design system.

All of these imaging adjustments are well and good:
but as the reader knows, digital image information is not
used by TpX at all. The detalls that TEX reguires are all
contained in separate files, the tfm files. For example,
to set text, we need to have an idea of the amount of
space between words; ideally, such space will grow or
shrink within acceptable limits depending on the exi-
gencies of the text being set; an error here can make a
font the ultimate inconvenience rather than the ultimate
in convenience.

It is imperative that the information contained herein
be as precise as possible in order to make a good font,
a font capable of rising to the highest level of digital
typesetting quality, that is, a font suitable for TgX. If the
amount of space at the side of each letter's image is ill-
advised, typesetting quality deteriorates ad leg-
bity s sacrificed (Notice how dreadful the seven words
preceding this parenthetical remark look)

Moreover, the ability to let these spaces shrink or
grow ever so slightly according to the letter's environ-

ment, called kerning, as in

offee..

or to substitute a slightly differentimage for a character
pair or triple, called figatures, as in

Toffee. Toffee

is a hallmark of the best typesetting. METAFONT has
the ability to handle both kerns and ligatures and thus
can produce fonts that rise above the level of the merely
adequate.
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In some cases, such information can be derived
‘after the fact' (from existing images) and appended to
a digital font; but it is not difficult to imagine that such
a shotgun marriage of image information and tfm infor-
mation will tend not to result in a happy and harmonious
union of the two. Quite simply, the simuitaneous creation
of image and tfm information as done with METAFONT
produces the best results,

More critically, there are some other subtler bits
of information in font metric files that are much more
nearly impossible to imagine creating with any tool other
than METAFONT. Those are the various tidbits in the
math/science and symbols fonts that are crucial to the
fine setting of equations and formulae that is one of
TeX's strengths. These fonts must have a wealth of in-
formation that controls positioning and even the com-

position of certain characiers (built up curly brackets,

square brackets, integrals, radicals).

The TEX Logo in Various Fonts
Donald E. Knuth

According to the plain TEX macro package described
in The TEXbook,
\def\TeX{T\kern-.1667em\lower.5ex
\hbox{E}\kern-.125emX}

is the “official” definition of TEX's logo. But the
plain TEX macros are specifically oriented to the
Computer Modern fonts. Other typefaces call for
variations in the backspacing, in order to preserve
the logo’s general flavor.

The definition above seems to work satisfac-
torily with the main seriffed fonts of Computer
Modern {i.e., with all sizes of cmr and cmsl and
cmti and cmbx); but sans-serif types are a different
story. Indeed, The TEXbook itself gives alternative
definitions of ‘\TeX’ on pages 418 and 419, one for
the font cmssdc10 at 40pt used in chapter titles
(cf. page 36) and one for the cmssq fonts used in
quotations at the ends of chapters (cf. page 337).

My purpose in this note is to record the various
versions of ‘\TeX’ that were actually used to typeset
the books in the Computers & Typesetting series,
so that it will be easy to make forgeries of the
particular style used there.

In every case the ‘E’ has been lowered by
.5ex (half of the x-height); the only variation is
in the amount of backspacing represented by the
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The modern typographer must now understand that
his art has become an interdisciplinary pursuit and in-
volves mathematics and programming skills as well as
the traditional design concerns. While most current ty-
pographers will fail to adjust to this radically different
method of type design, there will be many newcomers
who will use METAFONT to contribute the beautiful dig-
ital typefaces that TeX needs for unprecedentedly su-
perb typesetting.

Powell, Ohio
24 May 1986

Every character in this column was created using METAFONT
version 0.81, Fonts used include a prototype sans serif in book
and slant styles, a proto-prototype Century Schoolbook text
style, and a chiseled-look headline font.

The original of this document was printed on a Canon LBP-CX
with a resolution of 300 dpi,

two \kern instructions. Let us therefore consider a
“oeneric” TEX logo to be defined by
\def\TeX{T\kern o em\lower.5ex
\hbox{E}\kern [ emX}

for some o and 8. The following values of (a, 3)
were actually used in the published volumes:

font, family o 3
cmr —.1667 —.125
cmsl —.1667 —.125
cmbi —.1667 —.125
cmbx —.1667 —.125
cmssdc -2 —.06
cmssg —.2 0
cmssqi —2 0
cmss -.15 0
cmssi —.2 0
cmssbx -1 0

(The last three were used only to typeset the jacket
copy, not the “real” texts inside. It took a bit of
fiddling to get the spacing right.)

I've had little experience with other fonts, but
they seem to respond to a similar treatment. For
example, my paper on “Literate Programming”
in The Computer Journal 27 (1984), 97-111, was
typeset in a variant of Times Roman, and the
standard \TeX macro worked fine. The captions
and references in that article were set in Univers;
for that sans-serif font we used (e, 8) = (—.2,0) as
in cmssq.
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Meta-METAFONT:
An Exhibit at The Cooper Union, NYC

Alan Hoenig

The Herb Lubalin Study Center of Design and
Typography of The Cooper Union (41 Cooper
Square, New York, NY 10003) featured an exhibit
on METAFONT from March 3 to April 4 of this
year. [ discovered this fact well after the April 4
termination date, so this is only a second-hand
report. The curator of the Lubalin Center, Ms.
Ellen Lupton, would like this to be a travelling
show, and one reason for this report is to whet the
appetites of any institutions who might wish to host
this show.

The show concentrated on the humanistic na-
ture of METAFONT, rather than upon its mathe-
matical underpinnings. The exhibit consists of text
drawn from a series of articles by Don Knuth, Dou-
glas Hofstadter, and Geoffrey Sampson published in
the journal Visible Language between winter 1982
and winter 1985, and is illustrated with work done
by Neenie Billawala of Stanford and Georgia K.M.
Tobin of The Metafoundry.

This exhibit will appear in an abbreviated
form from July 12 through July 19 at the Stevens
Institute of Technology in Hoboken, NJ, and will
also be in Edinburgh, Scotland, later this summer;
dates and exact location are unavailable. For
further information, contact Ellen Lupton directly
at the above address or by phoning her at (212)
254-6300, ext 211. She also solicits institutions who
would be interested in guest-hosting the exhibit.

Edator’s note: The following quote, and the illustra-
tions on this page, are from the “poster” describing
the exhibition; the illustrations were created by Nee-
nie Billawalla, Stanford University, and are typical
of her experiments with METRAFONT.

Metafont, as Knuth describes is, has a hu-
manistic mission; its value is not so much
in the variety it may offer consumers, but
in the discipline it offers designers. The
Lubalin Center is not so interested in the
final ‘look’ of Metafont. We are interested
in Metafont as an open, unfinished method
for making and thinking about letters. The
specific language METAFONT is under con-
tinuous revision; the concept of a meta-font
provides a frame for questioning the history
and spirit of letters.
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Output Devices

Addenda to the Output Device Charts

The charts giving information on interfaces between
computers and output devices are being omitted
from this issue, since almost no changes have been
received since their publication in the last issue of
TUGboat. The following new information can be
added to the existing charts.

MPAE Max-Planck-Institut fiir Aeronomie
HP 9000 Series 500 with HP LaserJet Plus
Helmut Kopka, [49] 5556-41451

Bitnet: MI040L@DGOGWDO1

T A&M3 Texas A&M

Commodore Amiga with previewer,

QMS Kiss laser printer

Norman Naugle, 409-845-3104

Terminal serifs with varying heel
softness and terminal angle.

ANNNNNY
SN R NN
111111}
111111

Serifs with varying mid-bracket
pull and stem slant
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Site Reports

TEX on the Amiga
Tomas Rokicki

I am pleased to announce that TEX works on the
Commodore Amiga. It first produced a document
on March 29, and passed trip shortly thereafter.
On a 512K machine, TEX runs with a memmax of
22000; on a 1024K or larger machine, a full sized
TEX capable of running IATEX or any other macro
package runs. A hard disk is certainly nice, but
not at all necessary; I’ve been running TEX on a
two drive system with no disk swapping at all. A
screen previewer is in the works (it works, the user
interface is being improved) and should be available
with TEX by the end of June. The screen previewer
will be full-featured with dynamically changing
magnifications (and zoom capability), access to
random pages, and page motion through scroll bars.
Various drivers are coming into operation; currently
we have a driver for the QMS Kiss laser printer.
Because the Amiga is a multitasking machine, you
can run your editor, previewer, TEX, and printer
driver all concurrently, yielding an impressive TEX
environment.

The virtex executable comes in at an incred-
ibly small 154,100 bytes; this is smaller than on
any other machine I have seen. The final version
will be even smaller due to certain optimizations
still in progress. It is currently about as fast as
a six megahertz PC AT, requiring less than eight
seconds per page for WEB documents and between
four and six seconds per page for normal text. The
optimizations we are performing should make it
even faster.

TEX, the screen previewer, and various printer
drivers are also being ported to the Atari 1040ST.
These should be ready shortly. We are also planning
a port to the Macintosh. For details on any of these
products, contact Norman Naugle at (409) 845-3104
or Tomas Rokicki at (415) 723-16486.
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CDC Cyber Site Report

Jim Fox
University of Washington

My last site report indicated that I did not have
fonts to distribute. The problem has been corrected.
I now have a set of AM style fonts, in PXL format,
and some utilities to work with them. I expect to
investigate the PK format and the new CM fonts in
the near future.

Prime 50 Series Site report
John Crawford

Things have been going well on the Prime front.
They should be even better, as this issue hits the
newstands, as my Primos TEX distribution tape
will reflect the latest from Stanford. TEX 2.0, the
new Computer Modern fonts, and METAFONT 1.0
should all be available.

A technical point of information for Primos
users is in order. With Primos revision 19.4.7
and above, my TEX 1.3 should be invoked with
the global variable “.tex_typeahead” set to TRUE.
Otherwise, you will likely lose screen output during
error displays. I had based my code on the results
of a faulty, and later fixed, Primos subroutine. Get
the latest port, TEX 2.0, and upgrade out of this
workaround.
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Typesetting
on Personal Computers

The Sperry IT: An IBM AT Compatible
M. Pfeffer and A. Hoenig

The high speed of the Sperry IT makes TEXing
and previewing comfortable — far more comfortable
than on a PC-class machine. A complete sys-
tem, using the Sperry system unit (with its fast
40 megabyte hard disk, and 1 Mb of RAM), in con-
junction with non-Sperry keyboard, monitor, and
Hercules-compatible video card, costs about $3,400.

The System unit: Because TEX is a computation-
intensive program, the processing speed of your
system is important. Processing speed is determined
by two factors: the clock frequency, and the number
of wait states required by the system.

The higher the frequency of the system clock,
the faster the system. The clock in the original IBM
AT ran at 6 MHz; the version released in April 1986
runs at 8 MHz. The Sperry’s clock can be switched
to 6, 7.16, or 8 MHz.

The second consideration is the number of wait
states used: In some machines, the computer’s
memory can’t cough up the information requested
by the processor fast enough, forcing the processor
to wait. To indicate the delay to the processor, the
system introduces one or more wait states. Each
wait state degrades the system’s performance by
25%.

Both versions of the IBM AT use one wait
state. The Sperry uses one wait state in the 6 and
8 MHz settings, but runs with no wait states at the
7.16 MHz speed. This means that the 7.16 MHz
speed is the fastest of the Sperry's three speeds,
and at this setting, it will out-perform the 8§ MHz
IBM AT.

For comparison, a 6 MHz AT is two to three
times faster than a 4.77MHz PC; an 8 MHz AT is
33% faster than a 6 MHz AT, while the Sperry, at
7.16 MHz, is 45% faster than a 6 MHz AT.

When using the Textset Preview program, the
bottle-neck is disk access. Fortunately, the Sperry is
equipped with a fast hard disk (30 ms access time).
With this disk, the performance of the preview
program becomes acceptable — on slower systems, I

©1986 M. Pfeffer.
Date submitted: May 21, 1986.
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find that the performance of the preview program
(version 2.1) is uncomfortably slow.

The system unit also includes: two serial ports,
one printer port, a 1.2Mb floppy-disk drive, MS-
DOS 3.1, GW-Basic, diagnostic diskette, six avail-
able slots (after installing the video card): one 8-bit
only slot, and five 8- or 16-bit slots, reset switch,
one-year warranty, and manuals (including a setup
guide). Technical reference manuals are available.

Important: Sperry currently ships the IT with
either a 44Mb drive made by Miniscribe, or a
40 Mb drive made by CDC. Because I've heard
of reliability problems with the Miniscribe 44 Mb
drive, specify that the drive in your system not
be from Miniscribe.  Also specify that the serial
number be greater than 414001, ensuring that you
receive the latest version of the system: unlike the
older version, you can now defeat the serial ports
and printer port (necessary if you can’t defeat the
ports that may be present on other cards you install
in the system). The BIOS in the current systems
is version 1.48, and corrects problems relating to
access of the floppy-disk drives (you can ascertain
the BIOS version by running the romver program).
Also in the current system, the optional math co-
processor can run at 8 MHz. (The serial number
and drive manufacturer are marked on the outside
of the box. A leading digit of ‘4’ in the serial
number indicates that the hard drive was installed
by Sperry.)

Configuring the System: A limitation in DOS
is its inability to access more than 32 Mb on a hard
disk. To circumvent this, Sperry allows you to
treat the 40Mb drive as if it were two (or more)
drives, each with a separate drive letter. These
pseudo-drives will total 40 Mb, and you can specify
a size of up to 32 Mb for a pseudo-drive.

The 1Mb of RAM on the motherboard can
be configured in two ways: it can be split into
two 512K segments, with one segment for running
programs under MS-DOS, the other segment for use
as a ram-disk; or, 640K can be used for program
memory, but then the remaining memory becomes

‘unavailable, and is wasted.

The 512K/512K split is handy for users of
Personal TEX’s Cordata (formally Corona) laser
printer driver, as the driver requires a 512K ram-
disk. Squeezing TEX into the other 512 K segment
may require some care: you may need to forgo use
of RAM-resident software, reduce the number of
buffers specified in the config.sys file (I normally
use 64 buffers on the Sperry), and eliminate device
drivers from the config.sys file.
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Eliminating device drivers has its drawbacks:
a device driver is needed by the Sperry to access
the part of the hard disk beyond the 32K DOS
limit; also, the ansi.sys driver is needed by the
Textset Preview program — without it, the screen
goes blank when you exit the program, until you
type the cls command.

To avoid these difficulties, you’ll want to in-
crease the system’s memory—this requires the
installation of a RAM card. AMI manufactures
RAM cards that do work properly in the Sperry,
and cost about $300 — be sure to request the PAL
chip for using the card in a Sperry. These cards
do not insert wait states. When ordering RAM to
populate the card, specify an access time of 150 ns.
(The Mitsuba RAM card, designed for the IBM AT,
was rejected by the Sperry’s power-on diagnostics.
I've also heard that the AST RAM card will not
work.)

Compatibility: No problems with TEX-related
software or editors. Many games will not run. Jet, a
flight simulator, works in Hercules mode. Symphony
requires a math co-processor. The current Hayes
internal modems will work, but the older versions
will not.

Support: The Sperry support center, 800-328-
1015, is staffed by knowledgeable, helpful represen-
tatives.

My dealings with one service center showed
that location's staff to be eager to correct a problem
in one unit; unfortunately, they released the unit
before resolving the problem.

Sperry’s corporate personnel proved to be con-
scientious and responsive.

Peripherals

The following recommendations on peripherals ap-
ply to other AT- and PC-class computers, including
the ACS computer I discussed in volume 6, num-
ber 3.

Display: The most comfortable display I've used to
date is the Panasconic TR-122MYP. It uses a long-
persistence, lime-colored (QD) phosphor, which I
find more restful than the IBM green display, or
any of the amber displays I've used. (The current
versions of the Taxan 122 display discussed in vol. 6,
no. 3 no longer seems to have the long-persistence 1
originally admired.)

Display Adapter: Low-cost Hercules-compatible
video cards use slow chips, and may have trouble
working in fast machines. However, I did test one
such card, made by Fortron, which did work in the
Sperry. On special request, you can purchase a
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version of this card with a defeatable printer port —
a necessity if you have a card in your system with
a printer port that can't be disabled.

(In my system, 1 have a video card with a
custom PAL chip that produces a non-blinking,
inverse-video cursor. I find blinking cursors dis-
tracting — they make me feel that the “meter’s
running” as I plod along. I've seen ads for a
program that claims to produce a non-blinking
cursor.)

Keyboard: The good news is ['ve found a keyboard
with an excellent, solid feel, in the AT layout, with
a separate cursor pad as an option. (This keyboard
can also be used on an IBM PC or compatibles.)
Most keyboards (including those made by Key
Tronic, and those sold by Sperry and Compaq)
have a mushy feel—as though you’re typing on a
sponge (this isn’t far from the truth: the capacitive
keys used in most keyboards have a foam pad
beneath each key). IBM’s clacky keyboard is the
opposite extreme: it feels as if you're breaking
through egg shells as you type. One die-hard fan
of IBM’s keyboard expressed his preference for this
new keyboard after a short period of use.

The bad news is that this keyboard isn’t
available through normal mail-order channels. But
you can seek out other brands with the same touch:
the keys use a hard-contact switching technology.

While the legends on some cheap keyboards
consist of surface markings, which will rub off
with use, the keycaps on this keyboard are made
by two-shot molding: this means that the plastic
that makes up the legend goes through the entire
thickness of the top of the keycap. You can spot
this type of keycap by gently removing a keycap
and looking at its underside; if you can see an inner
layer of plastic of the same color as the legend, then
the keycap was made by two-shot molding.

Anti-Glare Screen: A new model of the Super-
Screen (vol. 6, no. 3) incorporating a grounding
mesh is now available. One potential advantage is
that by discharging the static build-up, less dust
should be drawn to the screen — dust that would
gradually degrade the sharpness of the image, unless
the mesh is frequently cleaned.

Surge Suppressors: See the results of compara-
tive testing in PC Magazine, vol. b, no. 10, pages
107-146, May 27, 1986.

Diskettes: Elek-Tek, 800-621-1269, sells a box of
ten 1.2 Mb Dysan diskettes (a top-rated brand) for
$33. »



106

Table Making with INRSTEX

Michael J. Ferguson
INRS-Télécommunications
Montréal

The table commands described here were developed
as an integral part of INRSTEX. They have also
been implemented as a standalone macro pack-
age, TABLES.TeX, to run with the standard Plain
macro package that comes with TEX. This paper
was produced using TABLES.TeX with the standard
TUGDboat macros (TUGBOT.STY).

The major intent of the table commands is to
make the input for tables appear on the editor screen
in a reasonable manner. Although this package
appears to avoid the basic \halign commands and
forms of \cr, &, and #, their insertion in tables is not
precluded by the structure of the table commands.
To use these basic commands will result in some
loss of readability but a gain in flexibility.

Below is shown a now classic table (also used
in the The TEXbook) for demonstrating the table-
making skills of a set of macros. The input which
produced the table appears in Figure 1. This table
is not identical to the one in the The TEXbook. It
is, however, very close.
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AT&T Common Stock
Year Price Dividend
1971 41-54 $2.60

2 41-54 2.70
3 46-55 2.87
4 4053 3.24
5 45-52 3.40
) 51-59 95%*

* (first quarter only)

This example illustrates the basic structure of a ta-
ble. A \begintable ... \endtable pair delineates
it, and the row format is defined inside the pair
\begintableformat ... \endtableformat. The
entirely optional sample row, immediately after
\endtableformat, forces all three columns to the
same width, by taking the longest word in the
table data, Dividends, and putting it in a sample
command \sa{..} in each of the three columns.
The sample row itself is invisible in the final table.
The ~ is a space that is exactly the width of a digit.
This permits the data to be lined up in the desired
way. The | are separators that insert vertical rules
or lines and also allow spaces to be ignored after
the data in a column. This makes the columns look

\centerline{

\begintable

\begintableformat

\center " \center " \center

\endtableformat

\br{} \sa{Dividend} "\sa{Dividend} "\sa{Dividend} \er{} ’sample line
\-

\br{\: |} \use{3} AT\&T Common Stock \er{l}
\-

\br{\:1{} Year | Price | Dividend \er{|}
\ -

\br{\: [} 1971 | 41--54 | \$2.60 \er{l|}
\_

\br{\: |} “~"2 | 41--54 | ~2.70 \er{|}
\~

\br{\:{} "3 | 46--55 | ~2.87 \er{|}
\-

\br{\: |} "4 | 40--53 | ~3.24 \er{l}
\-

\br{\: |} ~""6 | 45--52 | ~3.40 \er{l}
\ -

\br{\: !} “"6 | 51--89 | ~7.95\rlap* \er{|}
\-

\br{\:X\use{3} \left{* (first quarter only)}

\endtable }
Figure 1.

Input for table: AT&T Common Stock
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nicer and more readable on the input screen. Other
details about this table will be apparent later.

The INRSTEX table commands really use two
different types of columns: rule columns for inser-
tion (or omission) of vertical rules and data columns
for the insertion of normal data entries. Generally
it is assumed that every pair of data columns is
separated by a rule column. In addition, a template
for rule columns is provided automatically at the
left and right hand sides. The table commands
make the insertion or omission of a vertical rule or
column as simple as placing a " or a | in the text.

The INRSTEX table commands have been de-
signed to be most useful when the following conven-
tions are obeyed:

® A rule column is specified in the table format
using a ". Successive data columns are sep-
arated by a rule column. The actual rule is

inserted in the text with a | or omitted with a .

" rather than being put in the format.
» A rule column is appended to each end of the
table format statement. In general this means
that there is a rule column on both sides of the
table. The actual insertion or not of the rule is
VEry easy.
v Struts for maintaining row height are inserted
in each row rather than in the table format.
The commands make it very easy to include struts,
and insert or omit rules as needed. In fact it is no
more difficult than inserting an & in the appropriate
place. The advantage of following this discipline
is that insertion of partial horizontal lines (rules)
is quite easy, as is the exact vertical placement of
items in different data columns.

The basic format for building a table is

\begintable

<special table forms>

\begintableformat

<table format>

\endtableformat

<first row>

<last row>
\endtable

Each row has the form
\br{<..>} <item> | <item> " <item>
| <item> \er{<..>}

where | means to put in a vertical rule and " means
to leave it out of the corresponding rule column.
\br{..} and \er{..} signify the beginning and
end of the row respectively; the optional arguments
are intended for rules and/or struts if needed. For
instance, \br{\: |} indicates that this line has a

107

standard strut \: and a standard vrule. \br{\:
height 2pt} indicates that this row has no strut
but that the initial vrule has a height of 2pt.
The strut could just as easily have been put in
the \er{\:} instead. The form \br{} or \br{"}
indicates a row with no initial strut or vrule.

The table commands supply a second flavour
of vrule that is user definable. This is specified by
the command \ [, which may be used in exactly the
same way as |. The insides of the \| are changed
by redefining a command \sprule, a special rule.
The default definition is \def\sprule{\tvrule
{2.5\tr}} where \tvrule{<dimen>} produces a
special centered \vrule with width <dimen>, and
\tr is TEX default rule thickness, .4pt.

An INRSTEX table format is a template for
the table, and corresponds to the normal preamble
in an \halign. In fact any valid \halign preamble
may be used in the table format, as long as the #
are replaced by ##. However, since a rule column
is added to the beginning and end of the format
list for beginning and terminating rules, a repeating
field specification, which is indicated by an (extra) &
in the format, should not start at a vrule indicator
or the result will be two adjacent rules.

Simple column formats are indicated by the use
of the commands \left, \center, \right, \math,
and \displaymath. The two \..math forms are
never used alone but rather in conjunction with
the first three. These forms are always separated?
by ", which allows for, but does not put in, a vertical
rule. The simplest table format, and probably the
most useful, is

\begintableformat

&\center

\endtableformat

This is a repeating format, as indicated by the &.
and thus allows for any number of columns. The
data in each column is centered.
Another simple table format is
\begintableformat
\left " \right " \math\center
\endtableformat

This table would have three data columns: The
first data column is ordinary text, left justified;
the second is right justified text; and the last is
centered mathematics. Each pair of data columns
is separated by a rule column indicated by ". Rule

 In fact, any field of the form
&<optional stuff>##<optional stuff>&
is acceptable.
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columns will be added automatically to the left
and right hand ends of the specification. The
commands \right, \left, and \center insert the
appropriate glues and spacing at both sides of the
column. The width of this spacing \tcs, the fable
column separation, is a <dimen>. This may be
modified if desired for all tables by putting it in an
\everytable token list, or for a specific table by
placing it in the special table forms.

The following is a repeating column specifica-
tion:

\begintableformat

\left " \right " &\math\center

\endtableformat

This is identical to the previous example except that
the data column format and the implicit rule column
added by the table commands, \math\center ", is
repeated indefinitely. For almost all tables, the only
& that should appear in the table format is the one
indicating the start of a repeating field.

Horizontal rules are specified by \- for the
standard \tr width rule. An \hrule the full
width of the table should appear all by itself on
a line between an \er and the following \br, or
immediately after the table format. Other \noalign
commands may be inserted as desired. A partial

\centerline{

\begintable

\def\sprule{\tvrule{5\tr}}
\begintableformat

&\center

\endtableformat

\-

\br{\: 1} \use{6} XYZABC

\-

\br{\: !} \use{3} XYZ | \use{3}
\_

\br{\: 1} X | Y [ Z 1 A |
\-

\br{\:|} 372.466 | 493.7 " 45 | 124 \|
\-

\br{\: |} 372.40~ | 493.7 | 45 | 124 |
\br{l} " " | \use{3}\-
\br{\: |} 372.77~ | 493.7 | 45 | 124 |
\-

\br{\:{} \use{2} [ 832 | abc |
\br{|} \use{2}\zb{XY/A}  |\use{4}\-
\br{\: 1} \use{2} | grr | aaa |
\ -

\endtable}
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horizontal rule is specified with \use, a special
version of multispan, and the \-.

The table command place some restrictions on
the automatic insertion of tabskip glue. Hopefully
these will be minor. The initial and final tabskip
glues are set to Opt. This should create no problems.
A parameter \midtabglue may be modified. This is
set just after the first rule column and is turned off at
the last rule column. Finally, \tablespread = {to
<dimen>} will force the table to be <dimen> wide,
assuming there is enough tabskip glue available.

The instructions in Figure 2 produce the fol-
lowing rather contrived table.

XYZABC ** g
XYZ ABC
X Y Z|A| B|C

372.466 | 493.7 45 | 124 | 489 | 280

372.40 | 493.7 | 45 | 124 | 489 | 280

372. 493.7 | 45 | 124 | 489 | 280 | ** u
832 | abe | 774 | [

XY/A

grr | aaa | 799 *x

This example illustrates the power and flexibility
of the table commands. Row 7 shows a modified

\er{|\mst{\:}{3pt}{3ptI\rlap{ \it ** i}}

ABC \er{\mst{\:}{2pt}{2pt}}
B | C \er{l}
489 | 280 \er{l}
489 | 280 \er{l}
\er{}}
489 | 280 \er{I\rlap{ \it ** ii}}
774 1$\int$\er{/\mst{$\int$}{0pt}{3pt}?}
\er{l}
799 | \er{|\rlap{ \it #** iiil}}

Figure 2.

L
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strut, \mst, with changed height and depth (the
standard strut is 2.5ex high and .9ex deep). \mst
is used again in row 7 where some extra space
is added at the bottom of the integral sign, but
not at the top. \mst takes three arguments or
parameters: The first is the character from which
the strut is derived, the second is the additional
space on the top of the character and the third is
ont the bottom. The first two rows of this table had
additional space at both the top and bottom while
the “integral” row was changed only at the bottom.
Fine tuning tables in this way can improve their
visual form immensely. Row 7 demonstrates the
use of a \zb or zero-centered boz for putting items
in the center of larger boxes. This row with the \zb
has no struts. In addition, \zb boxes are centered
and have zero height and depth. This means that
they take up no vertical space, so that a partial
horizontal line or rule may be inserted. Here the
\use{4}\- tells the table commands to use 4 (data)
columns for the horizontal rule.
Many other variations are possible.

Editor’s note: The INRSTEX table commands will
be made available through the TEX Users Group in
both printed form and on magnetic media. Details
can be obtained from the TUG office.

Queries

Editor’s note: This is a gentle request to readers who
find they can answer any of the queries published
in this column. Please send a copy of your answer
to the TUGboat editor as well as to the author; all
answers will be published in the next issue following
their receipt.

WEB System Extensions

I'm working on D. E. Knuth’s “WEB System for
Structured Documentation”. If you have any expe-
riences with or suggestions for improving this soft-
ware development and documentation tool, please
let me know about them. I want to extend the WEB
system so that it is possible to use other program-
ming languages than Pascal. If anybody out there
uses the WEB system with another text formatting

109

system than TEX or if you have made extensions
to the system, I would also like to hear about
that. I’'m very interested in all your experiences, in
what you use WEB for, and in your suggestions for
improvement.

Helmut Becker
Rittershausstr. 4

D-5300 Bonn, West Germany
+49 228 211850
UNI15C@DBNRHRZ1 .Bitnet

Editor’s note: The last issue of TUGboat, T#1, con-
tained two articles on this subject: R. M. Damerell,
“Error detecting changes to Tangle”, pages 22-24,
and Wolfgang Appelt and Karin Horn, “Multiple
changefiles in WEB”, pages 20-21. At least one
attempt to build a WEB for C is known to Helmut
Jiirgensen, who would also be interested in hearing
of work in this area, for possible publication in
future issues.

This query was originally disseminated via
TeXhax and UNIX-TeX, and the following responses
have been posted.

WEB (TEX, IATEX etfc.) should all conform to ISO-
646 (i.e. ASCII) in the following way: In ISO-646
the codes 64, 91-96 and 123-126 are reserved
for “national or application oriented use”. Many
languages use more letters than a-z, these letters
are present on keyboards, and the codes above are
used for their representation. Every application
(e.g. WEB) should be designed so these codes can be
used according to the national standards and the
documentation should show how this is done.

Staffan Romberger
"Staffan_Romberger NADA%QZCOM.MAILNET"
Q@MIT-MULTICS.ARPA

Drama Scripts

Can anyone tell me where I can find macros
for formatting a play complete with line numbers
and different fonts for characters, text and stage
directions?

John Kennedy
Mathematical Physics
University College Dublin
Dublin 4, Ireland
JKENNEDYQIRLEARN.Bitnet



110

Marking Changes in Revised Documents

I would like to know if any of you have solved the
following problem for TEX generated documents:

When revising a document there is a convention
where changed lines are identified by a vertical rule
in the right margin.

I would like to be able to define macros that
can be invoked at the start and end points of a
contiguous sequence of changed text that cause the
vertical rule to be automatically inserted. The
changed text can span paragraphs and pages.

While it is reasonably straightforward to iden-
tify the start and end points of the vertical rule, I
have not been able to come up with a scheme to
accurately determine the height (or depth) of the
rule.

If you have looked at this problem and found
a solution, I would very much appreciate hearing
from you.

Sylvester Fernandez

Sperry Corporation

Defense Products Group
Sperry Park, P. O. Box 64525
St. Paul, Minnesota 55164-0525
(612) 456-2222

Editor’s note: This question was posed during the
question and answer session at the 1985 TUG
meeting, but no sclution was presented. One
possible approach, requiring action by the output
processor, was suggested: At appropriate points in
the text invoke \special commands which would
place beginning and ending points in the right
margin; this same information might be passed
via \marks to the output routine, which could
insert additional endpoints at the bottom, and
beginpoints at the top, of appropriate pages in the
case of spanned text. Although this approach would
require a “nonstandard” .dvi translator, it avoids
the necessity for TEX to know anything about the
dimension.

Side-by-Side Source/Output Samples;
First-Line Special Handling

I have two questions for TEXperts. (Maybe they’ve
been answered before.)

(1) T wanted to write a little demonstration
file , so T wanted a macro “\showoff (texstuff)
\endshowoff” that would perform the texstuff and
then give a verbatim listing of texstuff. I couldn’t
make it work. The TgXbook's macro at the top of
p. 382 almost works, but it doesn’t give line breaks.
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Can it be done? One possibility would be to put
the texstuff in an auxiliary file and read the file
twice. Can it be done without an auxiliary file?

(2) On page ix of Joy of TgX, Spivak has
a paragraph where the first line is in caps-small
caps, the remainder in Roman. Can this be done
automatically?

James Alexander
University of Maryland
Electrical Engineering Dept
College Park, MD 20742

alex@eneevax.umd.edu

Editor’s note: The auxiliary file technique was used
to set the tables, input and output, in the article
by Michael Ferguson on page 106. The verbatim
macros are based on those used by Knuth to set The
TEXbook (The TgXbook, pp. 420-421) and go by
the names \begintt and \endtt. It was found to
be expedient to put the \...tt commands into the
auxiliary file, and to \let them \relax when the
content was to be acted on rather than displayed
verbatim; this may not be necessary, but after
several ineffectual attempts to input the auxiliary
file after entering verbatim mode (yielding at most
one blank line and no verbatim text), it seemed
most productive to take the easy way out.

This technique might be built into a \showoff
macro, with one argument giving the name of an
auxiliary file, as follows:

\def\showoff#1{\begingroup % process the file

\let\begintt=\relax \let\endtt=\relax
\input #1 \endgroup
\bigskip % separate output from input
\input #1 % print verbatim listing

}

The first and last lines (except for comment lines)
of the auxiliary file should be \begintt and \endtt
respectively.

In order to preserve line breaks, the verbatim
text must be read in while "M (the carriage-return
character) is active (as it is when \obeylines,
set on by \begintt, is in effect). This may or
may not be a suitable convention while actually
processing the text, and analysis of this problem
should determine the answer to the question “can
it be done without an auxiliary file?”

The question about fancy first-line processing
has been asked before, in TUGboat 4, no. 2: 80-81,
but if any answer has surfaced, we have not seen it.
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Customized Editors for TEX

Now that there are TEX and IATEX, what about
editors for handling input for these? I would like
to compile a list of customized editors. What I
expect —well, hope for—is a list of packages for
the EMACS family (Gosling, CCA, GNU, Epsilon,
..), but maybe other people have customized
their editors also, or even written special editors
(VAX/VMS TPU anybody?). Of particular interest
are Unix systems and P(C’s.

When answering, please quote base editor (if
any) and version. Also let me know, please, if
and how you're willing to make it available. I
will compile a list for publication in TUGboat and
redistribution via the TEX bulletin boards. If there
is sufficient interest, we might even start a TUGboat
column.

Karl Kleine

Forschungszentrum Informatik
Haid-und-Neu-Str. 10-14

D-7500 Karlsruhe, West Germany
kleine@germany.csnet
kleine@uka.uucp

... !mcvax!unido!ukalkleine

Editor’s note: A set of templates for IATEX, to
be used with DEC’s Language-Sensitive Editor
(LSEDIT), which runs on top of TPU on VMS
systems, has been developed at Lear Siegler, Inc.
These templates, and a “Quick Reference Guide”
for their use, are available through TUG:; see the
TUG order form and publications list for details.

Post-BTEX Index Formatting

Is there a IATEX addition which formats nice in-
dexes? The amount of manual work remaining after
IATEX leaves off is discouraging (after using Digital
standard Runoff).

Jim Ludden

Weyerhaeuser Company

Tacoma, Washington 98477

(206) 924-2345
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Letters

To the members of TUG:

Now that The Joy of TgX has appeared, old
friends (and other acquaintances of old) may be
wondering why I’ve stopped using my first name,
inserted a new initial, and joined the ranks of those
who waggle their academic degrees after them like
little pennants, so I’d like briefly to explain.

The idea was for the cover and title page
to list the author as “Spivak, M.D., Ph.D.”, and
thus exude that air of multi-degreed authority so
popular in the books fondly being parodied. The
clue to the spurious degree would be the Library
of Congress Cataloging-in-Publication Data, listing
the author as “Spivak, Michael David”. (When
I say “idea” I really mean something rather more
concrete, since all this appeared on the camera copy
supplied to the AMS.) My mother, to whom the
book is dedicated, was looking forward to this bit of
academic buffoonery, since my initials were chosen
so that the M.D. “would always be in front of your
name, instead of after it”.

Unfortunately, the Society’s doyennes of aca-
demic stodginess, impervicus to the promptings of
humor, clumsily altered this to its present obnoxious
form. Other petty changes, sneakily effected behind
my back, are too numerous to mention here. (I
don’t know who wrote the copy for the back of the
book, so can’t identify the source of the hypocritical
remarks about my “lively style” that “makes this
an entertaining manual.”)

It is customary for the author of a book to
accept responsibility for its defects, and endeavor
to make corrections and improvements in future
editions. In this case, I expressly disavow any such
responsibilities. If you find things wrong with the
book, please don’t tell me, tell the AMS; they own
it, and apparently feel that they are better qualified
than I to decide what should appear in it.

Mike Spivak, né Michael David Spivak



112 TUGhboat, Volume 7 (1986), No. 2
Calendar
1986 College of St. Thomas
Tufts University St. Paul, Minnesota
b . .

Medford, Massachusetts Aug 18-20 Beginning TEX
July 14-15 Intermediate TEX Aug 21-22 Intermediate TEX
July 16-18 Advanced TEX R
July 21-23 TgX Users Group Annual Meeting Aug 18-22 ACM SIGGRAPH 86, Dallas, Texas
July 24-25 TEX Output routines Aug 25 TUGboat Volume 7, No. 3:

* k Kk ok K

Illinois Ingstitute of Technology,
Chicago, Illinois
July 28-30 Beginning TEX
July 31- Intermediate TEX
Aug 1

* %k k ¥ k

Vanderbilt University,
Nashville, Tennessee

Aug 4-6 Advanced TEX
Aug 7-8 Macro writing
* ok Kk ok

Stanford University, Stanford, California
Aug 12-14 Beginning TEX
Aug 15-16 Intermediate TEX
Aug 18-20 Advanced TEX

Aug 21-22 Macro writing
* Kk ok ok

Deadline for submission of
manuscripts

University of Illinois, Chicago, Illinois
Sept 15—17 Beginning TFX
Sept 18—-19 Intermediate TEX

% %k %k %k ¥

1987

Jan 30 TUGboat Volume 8, No. 1:
Deadline for submission of

manuscripts (tentative)

For additional information on items listed above,
contact the TUG office (401-272-9500, ext. 232)
unless otherwise noted.

TUG Chapters

Members wishing to form TUG Chapters, either
in-house or regional, are invited to contact Ray
Goucher at the TUG Headquarters for additional
information.
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