TEX, of course, is not for the faint of heart. ...
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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. Three
issues of TUGboat are planned for 1988.
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. 9, No. 1,
is January 19, 1988; the issue will be mailed in
March.

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 media or as camera-ready copy should
be addressed to the Editor, Barbara Beeton.

Contributions in electronic form are encour-
aged, via electronic mail, on magnetic tape or
diskette, or transferred directly to the AMS com-
puter; contributions in the form of camera copy
are also accepted. 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.

TUGDboat Editorial Committee

Barbara Beeton, Editor

Helmut Jirgensen, Associate Editor for Software

Maureen Eppstein, Associate Editor for
Applications

Laurie Mann, Associate Editor on Training Issues

Georgia K.M. Tobin, Associate Editor of Font
Forum

Jackie Damrau, Associate Editor for IRTEX

Alan Hoenig and Mitch Pfeffer, Associate Editors
for Typesetting on Personal Computers

See page 255 for addresses.
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Malcolm Clark
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Richard V. Clayton
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John M. Crawford
Computing Services Center
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Crawford-J@Ohio-State
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Jackie Damrau
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Allen R. Dyer
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Baltimore, MD 21211
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Encina Hall, Room 200
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Jim Fox
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Richard Furuta

Department of Computer Science
Univ of Maryland
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Dean Guenther

Computer Service Center
Washington State University
Computer Science Building,
Room 2144

Pullman, WA 99164-1220
509-335-0411

Bitnet: Guenther@WSUVM1

Klaus Guntermann

Technische Hochschule Darmstadt
Fachbereich Informatik

Institut fiir Theoretische Informatik
Alexanderstrafle 24

D-6100 Darmstadt

Federal Republic Germany

Bitnet: XITIKGUN@DDATHD21

Doug Henderson

Division of Library Automation
Univ of California, Berkeley
186 University Hall

Berkeley, CA 94720

Bitnet: dlatexQucbemsa

Alan Hoenig

17 Bay Avenue
Huntington, NY 11743
516-385-0736

Don Hosek

Platt Campus Center
Harvey Mudd College
Claremont, CA 91711
Bitnet: dhosek@hmcvax

Doris T. Hsia
2630 Sierra Vista Ct
San Jose, CA 95116
415-723-8117

Patrick D. Ion
Mathematical Reviews
416 Fourth Street
P.O. Box 8604

Ann Arbor, MI 48107
313-996-5273
ion@Seed.AMS.com

Helmut Jiirgensen

Dept of Computer Science

Univ of Western Ontario

London N6A 5B7, Ontario, Canada
519-661-3560

Bitnet: A505QUWOCC1

UUCP: helmut@deepthot



256

Benjamin J. Kennedy
Xybion Corporation

240 Cedar Knolls Rd

Cedar Knolls, NJ 07927-1195
201-538-5111

Donald E. Knuth

Department of Computer Science
Stanford University

Stanford, CA 94305
DEK@Sail.Stanford.Edu

Stephen C. Lipp

University of Texas at Austin
Dept of Mechanical Engineering
ETC 11, 4.152

Austin, TX 78712

Pierre A. MacKay

Northwest Computer Support Group
University of Washington

Mail Stop DW-10

Seattle, WA 98195

206-543-6259; 545-2386
MacKay@June.CS.Washington.edu

Laurie Mann

Stratus Computer

55 Fairbanks Boulevard
Marlboro, MA 01752
617-460-2610

uucp: harvard!anvil!es!Mann

Charles-Michel Marle
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General Delivery

From the President
Bart Childs

I started my last column with:

The last issue of TUGboat (Vol. 8, No. 1)
represents a measure of success in my mind.
The number of contributions, their content,
and all other measures of quality made it
interesting and useful. 1 hesitate to mention
any one paper, but a number of people
have commented about their high interest on
several of the papers. Let’s keep up the good
work.

I am sure that my words were not the reason that
TUGboat Vol. 8, No. 2 was the best yet. It was a
dramatic improvement again in the most important
area, your contributions. In those two issues we are
already ahead of our total number of pages from
any previous year. It really gave me a high to go to
meetings and be able to show it.

Now, the same is true about the annual meet-
ing which was held at the University of Washington.
Dean Guenther did an outstanding job of pulling
the program together, with assistance from Pierre
MacKay. The University of Washington and partic-
ularly Donna Gardner were outstanding hosts. The
meeting had record attendance, the courses were
large, the weather was wonderful, and it was an
all-around good event.

For good news and bad news, Donald Knuth
did not attend (that is bad news) but it was a
successful meeting anyway. Maybe we can help
realize Don’s goal of TEX’s being viable without his
involvement. He will always be the Grand Wizard.

Thanks to Patrick Ion, Mike Ferguson, and
Cal Jackson for being the nominating committee.
Patrick prefaced his introduction of nominees for
President and Treasurer with the comment that
they “expected to find that TUG members are very
busy people.” I was re-elected President, which is
rewarding. That is taken as a compliment, but the
long range quality of our organization is dependent
on having a large and representative number of us
participating as authors, contributors, volunteers,
and officers. I can’t imagine conditions being such
that I would accept again in two years.

David Ness has been elected Treasurer. We
welcome him to the Steering and Finance Commit-
tees. Since TUG is now a much bigger business, his
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willingness to work and proximity to Rhode Island
mean that we will have a good replacement for Sam
Whidden’s yeoman service.

The Vice President has been assigned a new
duty: coordination of volunteers. The list of poten-
tial volunteers compiled from the questionnaires of
two years ago is now in Rilla Thedford’s hands; if
you showed interest then in becoming a volunteer,
Rilla will be getting in touch with you. If you have
an idea for something you can do that will benefit
other TUG members, get in touch with Rilla.

Several items were discussed that we need to
move forward with, as a society. The most pressing
three. are:

1. distribution standards for TEX systems,

2. printer (driver) standards, and

3. expanded member services, particularly

communications and local user groups.

I have furnished a short article on the first item
{page 263), Robert MC¢Gaffey’s article in the last
issue (page 161) and his committee trying for a
written standard addresses the second, and we are
working on the third. Ray Goucher is collecting
samples of organizational criteria to be distributed
to the Steering Committee for action.

I just received the following from Hope Hamil-
ton of NCAR. It appeared in the Staff Notes for
NCAR, Vol. 22, No. 39.

TEX Users’ Group Meeting

The first Boulder-area TEX Users’ Group
meeting was held in the Fleishmann Building
on 15 September. About 30 users attended
from the University of Colorado, the National
Oceanic and Atmospheric Administration,
Ball Aerospace, and NCAR. Sheridan Garcia
(Climate and Global Dynamics Division),
who organized the meeting and served as
moderator, provided TEX software handouts
and cautioned the participants on several
dangerous turns along the way to perfect
electronic typesetting. Participants agreed
that at the October meeting, a comparison
between TEX and its macro-packaged spinoff,
IATEX, should be featured. Meetings will be
held monthly; for more information, call
Sheridan on ext. 1358.

Should we have a section of TUGboat dedicated to
such reports? We would appreciate receiving such
information and any by-laws that local organizations
of this type have established.

Happy TgXing.
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The Volunteer Tree
Rilla Thedford

Congratulations to all who attended the Seattle
Users Group meeting. It was great to see so many
new faces and lots of the veteran faces as well. (We
sure missed you, Don.)

As y’all could tell there is an ever growing
amount of activity in the TEX community. In
order to channel this activity and enthusiasm, it
has been suggested that various committees or
special interest groups be created. It has also been
suggested that the Vice President of TUG take on
that responsibility. Well, here I am, but where are
you!!! We need your help!

We should start with the major areas of concern
and “branch” out from there, with several interest
areas under each major area. The major areas are:

Program coordination

Standards
TUG representative to X3VI standards
committee
Printer standards — hardware/software
Distribution tapes — (already lots of
discussion in this area)
New versions of TEX and METAFONT
Manuals of documentation standards
Macro writing and documentation

Fonts
Font catalog
Font exchange
Naming conventions

Publications
TUGboat
TEXniques — new manuscripts
Software catalog
Index of TUGboat articles

TEXhax monitor
Macros and Packages library

“Masters” Coordinator
Aid in production of TUGboat
Compile list of members willing to take
technical calls

Employment bulletin board
Classified ads in TUGboat
Job openings/jobs wanted

Several people have already volunteered and many
more have suggested special interest areas. Below
is the current list of interests, and the name(s)
of volunteers, if known. If you have any interest
in participating, please please contact me or a
volunteer already listed.
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Group: Beginning Users

Name(s): Open

Group: METAFONT

Name(s): Doug Henderson (UC-Berkeley)

Group: Implementors (as opposed to users)

Name(s): Open

Group: Macros (standards, collecting/collating
packages)

Name(s): Bill Kaster (Personal TEX)

Group: Commercial applications

Name(s): Elizabeth Barnhart (TVGuide)

Group: Law applications
Name(s): Allen Dyer
Group: TATEX

Name(s): Jackie Damrau (Univ. of New Mexico)

Group:  Speakers forum
Name(s): Gary Benson (Los Alamos)
Group:  Regional/State Chapters

Name(s): Robert Messer

Group:  Primers

Name(s): Michael Doob (Univ. of Manitoba,
Winnipeg)

Group: Printer standards, QA files

Name(s): Robert MCGaffey (Martin Marietta,
Qak Ridge, Tenn.)

Group: Index of old TUGboats

Name(s): James Slagle (TVGuide)
(There is another person who expressed
an interest; I apologize for misplacing
your narme.)

Group: Do’s & Dont’s

Name(s): Open

Group: Linguistics and the Humanities

Name(s): Christina Thiele (Carleton Univ.,
Ottawa)

Group:  Basic TEX questions

Name(s): Doris Hsia (Stanford)

The above people have already expressed an
interest in special areas. Let’s take these and group
them under the major areas. This is just the “tip
of the tree” and a great start.

If T have forgotten your name, please forgive
and drop me a line reminding me of your special
interest. If you want to become involved in the
“Volunteer Tree” please contact me.

Intergraph

Rilla Thedford - MS: HQ1006

1 Madison Industrial Park

Huntsville, AL 35806

1-205-772-2440
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Book Publishing using TEX

Charles-Michel Marle
Université Pierre et Marie Curie

I was very interested by the paper by Tony Siegman,
“Book publishing using TEX”, in the April 1987
issue of TUGDboat. I think that my experience on
this subject, more limited, but somewhat different,
may be of interest for some readers of TUGboat.

A few years ago I wrote, with a coauthor,
Paulette Libermann, a book in French, on sym-
plectic geometry. A Dutch publisher, D. Reidel
Publishing Company, offered to us to pay a trans-
lator and to publish the book in English. But he
asked us to provide a “camera ready” text. At that
time, I knew that an implementation of TEX existed
in France at the University of Strasbourg, but I
had no knowledge at all about its use. However,
I thought that it would be much more interesting
for me to use TEX than to type the translation
of my book on an ordinary typewriter for pro-
ducing the camera ready sheets. The translator,
Bertram Schwarzbach, was willing to use a micro-
computer for typing the translation. So I thought
that once the translation was made, I would have
only to introduce the mathematical formulas and
the formatting TEX commands.

I obtained from Dominique Foata a preproces-
sor, developed at the University of Strasbourg and
called STRATEC, made for Victor Sirius micro-
computers, which makes much easier the typing
of mathematics, and also of French texts. The
keyboard, which is specially redefined, allows the
typing of all the Greek letters and of the most
usual mathematics symbols (such as €, Y, =, [,
N, ...), with a single keystroke, or maybe with the
ALT key or the SHIFT key and a single keystroke.
It allows also the typing of all the French accented
letters é, & &, &, 1, ...) in exactly the same way
as with a French typewriter. Moreover, all these
special symbols, when typed, appear on the screen
with their usual shape, not as TEX control se-
quences. Once the text is registered in a file, the
preprocessor STRATEC produces a standard TEX
file by mapping all the special symbols onto the
corresponding TEX control sequences. Moreover it
checks a few points of TEX syntax, such as the
balance between the number of opening and clos-
ing braces, the consistency of the mode changes
(between ordinary text and mathematics) and of
the font changes (for the most usual fonts, roman,
italics and boldface). This preprocessor, which was
used to produce the book, was certainly a great
help (for typing the mathematics, not for the French
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accented letters, since the book is in English). It is
a pity that, to my knowledge, there is no equivalent
product at a reasonable price for microcomputers
more common than the Victor Sirius, which is no
longer manufactured.

Dominique Foata gave me also a small macro
package which was developed at the University of
Strasbourg for producing a special issue of the
French mathematics journal Astérisque devoted to
“Klie Cartan et les mathématiques d’aujourd’hui”.
With his help, and the help of Jacques Désarménien,
I made a few changes and additions to adjust this
macro package to my needs.

When the work began, I had no implementation
of TEX in my university. Therefore, during more
than one year, most of the text was typed without
any control, except an output of a few pages from
the first chapter, made by Dominique Foata at
the University of Strasbourg, from a diskette sent
by mail. Then my university bought a PCTEX
implementation of TEX, and I was able to check
my typing. An output of the whole book, except
the index, the list of references and the table of
contents, was produced on a dot matrix printer at
the beginning of July 1986. At that time, there was
no laser printer available at my university. I spent
two months correcting my text, making the index,
the list of references and the table of contents,
checking and inserting in the text the numbers
corresponding to the papers in the list of references.
Then I made another output on a dot matrix printer
for checking the final line breaks and page breaks,
and for determining the final page numbers to be
introduced in the table of contents and the index.

The final output was made on a laser printer
at the computer center of the CNRS in Strasbourg,
with the help of Georges Weil. A curious thing
happened there, which seems to me worth reporting
here. I took to Strasbourg, on IBM PC diskettes,
the source files (*.TEX files) and the #.DVI files
(one *.DVI file for each chapter) produced by
PCTEX. We transferred these files to the mainframe
computer on which TEX and the printer driver were
installed. For most of the chapters, we made
the printing directly from the *.DVI files, without
running TEX again. But for some unknown reasomn,
the transfer of the *.DVI file of chapters 2 and 3
failed. So we ran TgX on the corresponding *.TEX
files to produce locally the *.DVI files for these
two chapters. The output of chapter 2 was what I
expected. But that of chapter 3 was not: a page
break occurred a little earlier than in the output
made previously in Paris on a dot matrix printer,
the following page breaks were slightly shifted a few
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lines up, and finally, the output of chapter 3 had
one page more than what [ expected. This was very
annoying, since the page number of the last page
of chapter 3 was then the same as that of the first
page of chapter 4, and some of the page numbers
listed in the index were now wrong. I do not
know why two different TEX implementations, one
on a microcomputer, and another on a mainframe
computer, applied to the same *.TEX source files,
can give page breaks at different places. Maybe it is
due to differences in the accuracy of the arithmetic
in the two computers. Finally, the problem was
solved by trying again and again to transfer the
*.DVI files obtained with the IBM PC, until we
succeeded.

In conclusion, I may say that I am very happy
to have learnt the use of TEX while writing a
book, and that I have the deepest respect for
Donald Knuth, the author of this very remarkable
mathematical typesetting system. Now I use it also
for my mail, my research papers and the papers I
give to my students. If I ever write another book, I
will certainly use it again, but I will try to use more
of its advanced features (for automatically making
the index, checking cross references, and so on). I
will try also to obtain from the publisher an output
on a phototypesetter, since my book, produced
from camera ready sheets made with a laser printer,
although better than most books produced from
typewritten camera ready sheets, is not quite as
beautiful as true typeset books.

TEX Training, etc. —
A TUG Meeting Trip Report

Laurie Mann
Stratus Computer

The TEX Users Group Meeting was very informa-
tive. It was held at the University of Washington
in Seattle this year. There were about 160 at-
tendees from all over North America, Europe, and
Japan. There was one track of programming, with
some discussion groups on Wednesday. I attended
the conference with my manager (Carol Klos) and
stayed on campus. The view of the Cascade Moun-
tains and Lake Washington from the odd-numbered
rooms of McMahon Hall was spectacular.

The conference opened unofficially on Sunday
night, with a “get-acquainted” cruise on Lake Wash-
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ington. The weather was wonderful and we all got
a good look at the “Lake Houses of the Washington
Rich and Famous”. Carol and I spent most of
the evening with Jackie Damrau (last year’s Knuth
Scholarship winner) and Marie McPartland-Conn
(one of this year’s Knuth Scholarship winners).

The official opening was Monday morning, with
a talk from Bart Childs on where TUG is and where
it’s going. The group now has 2,500 individual
members, and about 140 institutional members.
The user base of TEX has expanded dramatically
over the last few years, with the introduction of some
TEX-based software packages. TEX is shifting from
being almost exclusively a university-based tool to
being used in many corporations for publications.
A newspaper in Kansas is being produced with
TeX. TV GUIDE is experimenting to see if TEX
can produce 190 different editions of the magazine
each week.

The theme of this year’s conference was “TpX
and the Humanities”. The first speaker, Christina
Thiele, discussed how she uses TEX to produce
a scholarly linguistics journal (Canadian Journal
of Linguistics) several times a year, as well as
an annual conference proceedings. She described
some of the difficulties in typesetting for linguistics
publications. She also stressed the importance of
keeping the editing and production cycles separate.
One interesting trend Christina mentioned is the
proliferation of PC use by writers for the journal.
In 1984, only 11% of the writers used PCs. By
1986, this had risen to 68%.

A number of speakers described the challenges
behind developing fonts and TEX for non-Roman al-
phabets. Silvio Levy talked about how he developed
a more readable modern Greek font. He also traced
the history of Greek typography. Walter Andrews
and Pierre MacKay presented a talk on publishing
in Turkish. Nobuo Saito and Yasuki Saito spoke
on how JTEX has gotten started in Japan. Since
Japanese is an ideographic rather than an alpha-
betic language, and uses thousands of ideographs
rather than a handful of letters, implementing a set
of Japanese characters in TEX has been difficult.
While sites using alphabetic languages can load
information for many different fonts, only 10 fonts
can be loaded for Japanese. JTEX now has 50 users
and is considered stable.

A big issue raised during the week was
that of device drivers. In the last TUGboat,
Robert MCGaffey called for standardization of de-
vice drivers. Standardization is important for two
reasons:
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1. The more output devices you have, the harder
it is to maintain the driver software.

2. People are selling drivers. Since drivers are
being sold, standardization protects the con-
sumer.

The standardization issue is very complicated, due
to the wide variety of output devices and their
assorted capabilities. Several program items dealt
with drivers in different ways. Robert led a panel
discussion on the value of driver standardization,
and whether or not it could even be done. The next
day, Nelson Beebe presented information on how he
develops drivers and what he thought constituted a
good driver. He believed drivers should incorporate
the following features:

1. Uniform UNIX-like command line interface on
all machines for all output devices.

2. Control of page selection and order from the

command line.

Default and user-specified font substitutions.

Default directory paths overridden by environ-

ment variables and command line options.

5. User control of magnification.

6. Virtual font caching.

7. Multiple output copies.

8. Multiple input files.

9. Debugging output, including open file tracing.
10. Page origin positioning.
11
12

Ll el

Autospool (TOPS-20 only).
Supporting any combination and order of font
formats.

There seemed to be more vendors this year.
Personal TgX, ArborText, FTL systems, Keller-
man & Smith, and Addison-Wesley were among
those attending. There are now several variants of
TEX for the Mac and the IBM PC. Some software
houses are taking a different approach to TEX, by
implementing a system of menus to supply the
end-user interface to TEX. K-Talk Communications
is testing a product that would take a file formatted
with WordPerfect and generate a TEX source file.
TEXnology, Inc. presented a macro package called
MacroTEX which features a number of interesting
table-building macros.

TUG made a PC available for software swap-
ping; this was a very helpful innovation. Karen
and Bill Butler spent a good part of Tuesday and
Wednesday copying software from disk to disk. This
was an excellent vehicle for sharing macros, style
files, documentation, drivers, font files, etc., and I
hope more people use it next year.

One very interesting talk about TEX was give
by David Ness of TV GUIDE. For the last three

261

years, TV GUIDE has been experimenting with
TEX, to see if it can be used to produce the
weekly magazine. One major reason TV GUIDE
is experimenting with TEX is because they believe
TEX will weather foreseeable changes in typesetting
technology. Currently, TV GUIDE is using a
“home grown” database and typesetting system for
production. Now, the staff uses TEX for most
internal documentation, and continues to test it for
magazine production.

Part of Tuesday afternoon was spent in “Birds-
of-a-Feather” sessions—small discussion groups
where people can discuss TEX-related issues. The
groups this year discussed driver standardization,
TEX and graphics files, TEX training, editing and
production cycles, and non-English TEX. 1 was
interested in three of the topics, and chose the
training group. Stephan v. Bechtolsheim led about
thirty of us in a discussion on how to make TEX
training more manageable. The problems in devel-
oping TEX training programs and aids include the
following:

1. Insufficient support from university or corpo-
rate management for TEX training.

2. New TEX users must learn some programming.

3. Distinctions between non-technical and techni-
cal TEX users need to be drawn.

Many sites have been developing in-house train-
ing and introductory TEX manuals. There was some
interest in TUG collecting introductory materials
so that they could be made available to people who
wanted to use them. (It isn’t clear to me that TUG
has the time or resources to do this, but it would
be terrific if they could.)

The meeting ended with some discussion on
how to train the trainer. Ways to improve this pro-
cess include the publication of a “Train the Trainer”
manual, and a “Train the Trainer” course.

Christina organized a Wednesday breakfast
discussion group on how to document macros.
About twenty of us met at 8 a.m. to discuss some
strategies. We agreed that the following features
should be part of a standard macro description:

1. Macro definition

2. Description of the macro parameters and the
global variables

When the macro is used

How it’s used

Typeset sample of the macro output

Related macros

How to change the macro definition

Some of the error messages this macro may
elicit

® Ao R
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9. Origin of the macro (particularly helpful when
macros are shipped off to other TEX sites).

The meeting wrapped up on Wednesday, with
presentations made by Bart Childs to members of
the TEX community who had made special contri-
butions. Each received an appropriately inscribed
plaque, and Barbara Beeton received an original
Duane Bibby illustration. Wednesday also featured
a talk by Alan Dyer on how the Maryland Bar
Association has made TEX a voluntary standard for
legal typesetting in Maryland. Barbara led the an-
nual “TEX Question and Answer” session, and that
was the “official” end of the meeting. Unofficially,
some people stayed on for hours.

On Thursday and Friday, 1 attended Stephan
Bechtolsheim’s output routines course with about
15 other people. This was the first formal TEX
course ['d ever taken, and I certainly hope to take
another one in the future. Stephan’s class notes are
extremely helpful.

While most of the conference was spent attend-
ing meetings and the like, there were opportunities
to meet TEX users from all over. Addison-Wesley
sponsored a barbecue on Monday, and Personal TEX
put on a wine and cheese party on Tuesday. Seattle
has many ethnic restaurants, and a number of
seafood restaurants on renovated piers near the
downtown area.

My only regret from the week I spent in
Seattle was that T was unable to take a trip to the
mountains. Marie McPartland-Conn, who made
the trip out to Mt. Saint Helens, described the
destruction of the mountainside and the tons of
dust still found in the area. She had the dirty car
to prove the point!

My sight-seeing was pretty limited to watching
the mountains from the back of the dorm, and a
few trips to downtown Seattle. One night, I joined
a group that went to Tillicum, a recreation of an
Indian village on Burke Island in Seattle harbor.
This spot featured an Indian-style salmon dinner,
Indian dancing, and Indian crafts. Friday night,
Marie, Doris Hsia (the other Knuth Scholarship
winner), Michael Doob and 1 had one last ethnic
meal and our last good look at downtown Seattle
from the top of the Space Needle.

In my opinion, Dean Guenther, of Washington
State University, Donna Gardner, of the University
of Washington, Ray Goucher and Bart Childs all did
an excellent job in pulling together the conference
and the courses.

So, Ray, when do we get to go to Seattle

TUGboat, Volume 8 (1987), No. 3

From the Editor

Barbara Beeton

First of all, I'd like to thank the TUG hierarchy for
the most delightful token of appreciation presented
to me at the Seattle meeting. Those who weren’t
present can see it in a different context on page 56
of The TgpXbook. The original drawing has been
beautifully matted and framed, and was given to
me accompanied by a brass plaque purporting to
explain why I deserve it. I shall treasure them both.

I'd also like to report on some activity outside
of TUG relating to an item that appeared in
TUGboat. Chuck Bigelow’s article, “Notes on
typeface protection” (Vol. 7, No. 3), has now been
reprinted in both English and French (translated
by Jacques André, a “charter” TUG member, with
the title “Du piratage de fontes” in Technique et
Science Informatiques). 1 replied to a recent request
to reprint this article yet again with an offer to
provide the text on floppy disk. The response to my
offer seems to me a backhanded comment on what
I think TEX and TUG are all about:

“] have asked our Production Department whether

a copy of the article on IBM PC diskette would

be useful, but they think it is preferable to go

ahead with the traditional type-setting. Thank

you, in any case, for the offer.”

Under the circumstances, I shall let the source
remain nameless.

Software

Proposed Minimum Standards
for TEX Distributions

Bart Childs

We have an activity beginning for definition of a
standard for drivers. A standard for TEX distribu-
tions will probably be harder in some sense because
it has so many parts. The purpose of this is to
create a start of a series of discussions that might
lead to someone volunteering to lead such an effort.

I offer some thoughts here that I think are
appropriate for inclusion (at least in part) for a
minimum TEX distribution standard. Many of the
thoughts are not original with me because I have
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observed some of the other distributions for micros
through mainframes. 1 also learned a lot from
recent opportunities to watch someone else install
TEX from my instructions.

I will not try to name directories here because
they should vary greatly based on the restrictions
of the operating system and other arbitrary restric-
tions. However, I will offer some suggestions on
naming conventions of files that contain pixels.

Files That Contain Pixels

These files should be named in a convention that
is not misleading! Some distributions use dpi329
to indicate files for 300 pixels/inch (dpi, from dots/
inch) at \magstephalf. I propose that: One di-
rectory should contain all the pixel files for a given
resolution and marking technology. Thus, a direc-
tory of pk_b300 would contain files for a write
black 300 dpi engine. Extensions should be added
for aspect ratios. The Computer Modern roman
10pt font should exist with several magnifications.
Extensions need to reflect the magnification and
storage protocol. [ propose using Opk, hpk, ... 7pk
for the obvious zero, half, ... seven magnifications.
The storage protocols should be pk, px, and gf. Are
there others? The three-character extensions will
enable use of these files on mainframes and mini-
computers that act as servers for PC interconnect
systems which are appearing. These files must obey
MS-DOS restrictions.

TEX Source Distributions

TEX distributions on magnetic media that will
hold 25Mbyte and above should always contain
the sources that are on the standard distribution.
Diskette distributions should have sources available
in some form. Since many micros don’t have suffi-
cient storage for the sources, they should probably
be kept separate and charged for separately. (Per-
sonal TEX has this available now.) I am not sure
that we can expect the (proprietary?) change files
to be included, but I would like that.

Formats

The standard formats should be included: plain
TEX, IATEX, SLITEX, and AAS-TEX. Further, these
should include locals like \today, time (giving
\thetime and \miltime), or a facility for including
them in a standard local.

We should expect users to create local or per-
sonal macros. We should also expect installations
to begin using METAFONT for creating specialized
fonts and logos. Thus, each distribution should
include the means for rebuilding these formats.
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Maintenance

Each distribution should have an explicit option
for maintenance and provisions of updates. The
regularity of these updates will be dependent on
extras that might be furnished.

Evolution

The creation of standards for drivers will certainly
cause some standard macros to be furnished for TEX
that will specify how graphics is to be included.
These items, along with the coming of color, duplex
print engines, and other improvements in technol-
ogy, indicate that many changes will be made.

I suggest the following handling for invisible
fonts, as in SLITEX: all fonts whose names begin
with “” shall be considered invisible. The procedure
that creates the file name can remove the “i” from
the actual file name and open the visible file thereby
getting the correct dimensions. Drivers can follow
the same strategy and carry an extra variable for
each font. If this variable indicates that the font is
invisible, then the driver has to be changed only in
the set and put routines. They would simply move
rather than output inkless fonts.

Utilities

Each distribution should have a utility that converts
pixel files from the other two(?) standard formats
to the preferred distribution formats. Thus, our
DG distribution should have GFtoPK and PXtoPK.

We should develop and distribute conversion
packages for older formatting systems and common
word processors into TEX and/or IATEX.

I think that we should have language specific
(such as German, French, etc.) translators into
plain ASCII. The B and accents like those on
page 135 of the TEXbook are frequently entered as
one keystroke. Some editors have the capability of
converting it to the TEX control sequences, but the
utility would be handy too. (Is this part of Michael
Ferguson’s multilingual TEX?)

Finally, we should have utilities to aid in de-
tecting brace mismatches, removing TEX commands
and checking for spelling, and easier public table
macros. Some of these exist, but are not in WEB.

Summary

I hope these issues start some discussion on what
we should have in TEX distributions. I have not
touched on other items like user interfaces, editor
macros, and font substitution which I think are
a little further into the future. Do we have any
volunteers to study distributions and try to work
on a standards document?
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TANGLE Modification Causes Problems
in METRFONT and PK Files

Thomas J. Reid
Texas A&M University

FOREWORD: Notice to sites using a version of TAN-
GLE which preserves case for Pascal identifier names.
This includes some implementations under VAX/VMS and
most under AOS/VS. Sites running TANGLE under other
operating systems may also be affected.

In tracking down a problem recently encountered in
some PK files created by GFtoPK Version 1.3 under
vax/vMs it was found that TANGLE was generating
incorrect Pascal source code. The problem shows
up in GFtoPK in section 75 (Write two-byte short
character preamble). The WEB statement:

flag_byte := flag byte +

comp._size div 65536 + 4 ;

was converted by TANGLE into:

flag_byte:=flag_byte+
comp_size div 65540;

TANGLE has provisions which prevent it from adding
constants when one is adjacent to a “x] /7 “MOD"
or “DIV’ However, the vax/vms change file which is
used here (and at many other sites as well) modifies
TANGLE to preserve the case of Pascal keywords and
identifiers; the keywords “div” and “mod” were not
being recognized as “DIV” and “MOD] respectively,
because of the case difference.

The TANGLE bug is easily fixed by revising
sections 105 (Contribution is * or / or DIV or MOD)
and 110 (If previous output was DIV or MOD) to
include tests for “div” and “mod” The problem can
be fixed by inserting the WEB code at the end of
this article into your change file for TANGLE. Again,
this fix only applies to versions of TANGLE which
have been modified to keep Pascal identifiers in
lowercase.
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Implications of Bug

TANGLE was run before and after making the fix to
determine the extent of its impact. The programs
tested consist of

WEAVE GFtoPK  PKtype POOLtype
TANGLE GFtoDVI PXtoPK TFtoPL
BI1sTEX MFT PKtoPX PLtoTF
METAFONT GFtoPXL TgX DVItype
GFtype

Of these, only METAFONT, GFtoPK and PXtoPK
were affected.

GFtoPK was wrong only in section 75 (Write
two-byte short character preamble) while PXtoPK
was affected in sections 44 (Writing the packed
file) and 69 (Write two-byte short character pre-
amble).  The GFtoPK and PXtoPX bugs result
in unusable PK files for large size fonts (cminch,
some magsteps of cmrl?, etc.). METAFONT was
affected in five statements: one statement in section
232 (procedure init_big_node) and four statements
in section 566 (procedure wTek_coor). Section
566 was modified to support on-line displays on
a Tektronix terminal, so the invalid code in this
section does not impact any fonts created by METH-
FONT. In section 232, the statement

name_type(qg+s) :=half(s)+x_part_sector;
is converted by TANGLE into the remarkable
mem[q+s] .hh.bl:=(s)div 7;

through the wonders of WEB macros. The correct
Pascal code for the statement should be

mem[{g+s] .hh.bl:=(s)div 2+5;

The impact of this bug has not yet been assessed,
although it does not seem to have made very much
difference on any of our fonts.
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Additions to WEB change file for TANGLE

Qx
@ @<Contribution is \.*...@>=
((t=ident)and(v=3)ande|
(((out_contrib[1]="D")and(out_contrib[2]="I")and (out_contrib[3]="V")) ore|
((out_contrib[1]="M")and(out_contrib[2]="0")and(out_contrib[3]="D")) ))ore@i
Q@ uppercase@>
((t=misc)and((v="*")or(v="/")))
Qy
@ Q<Contribution is \.*...Q>=
((t=ident)and (v=3)andq|
(((out_contrib[1]="D")and (out_contrib[2]="I")and(out_contrib[3]="V")) orQ|
((out_contrib[1]="d")and(out_contrib[2]="1i")and (out_contrib[3]="v")) ore|
((out_contribl[1]="M")and(out_contrib[2]="0")and (out_contrib[3]="D")) or@|
((out_contrib[1]="m")and (out_contrib[2]="0")and (out_contrib[3]="d")) ))orQ|
Q" uppercase@>
((t=misc)and ((v="*")or(v="/")))
Qz

Qx
Q@ ©<If previous output was \.{DIV}...@>=
if (out_ptr=break_ptr+3)or
((out_ptr=break_ptr+4)and(out_buf [break_ptr]=" ")) then
Q@ uppercase@>
if ((out_buf [out_ptr-3]="D")and(out_buf [out_ptr-2]="I")and
(out_buf [out_ptr-1]="V"))or @/
((out_buf [out_ptr-3]="M")and(out_buf [out_ptr-2]="0")and
(out_buf [out_ptr-1]="D")) then@/ goto bad_case
Qy
@ Q<If previous output was \.{DIV}...@>=
if (out_ptr=break_ptr+3)or
((out_ptr=break_ptr+4)and(out_buf [break_ptrl=" ")) then
Q@ uppercase@>
if ((out_buf[out_ptr-3]1="D")and(out_buf [out_ptr-2]="I")and
(out_buf [out_ptr-11="V"))or @/
((out_buf [out_ptr-3]="d")and(out_buf [out_ptr-2]="i")and
(out_buf [out_ptr-1]="v"))or @/
((out_buf [out_ptr-3]="M")and (out_buf [out_ptr-2]="0")and
(out_buf [out_ptr-1]="D"))or @/
((out_buf [out_ptr-3]="m")and(out_buf [out_ptr-2]="o")and
(out_buf [out_ptr-1]="d")) then®@/ goto bad_case
Qz
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Hyphenation Exception Log

Below is a list of words that TEX fails to hyphenate
properly.  This is the annual update; the list
last appeared in Volume 7, No. 3, on page 145.
Everything listed there is repeated here.

The first column gives results from TEX's
\showhyphens{...}; entries in the second column
are suitable for inclusion in a \hyphenation{...}
list.

In most instances, inflected forms are not shown
for nouns and verbs; note that all forms must be
specified in a \hyphenation{...} list if they occur
in your document.

Thanks to all who submitted entries to the list.
Several of the suggestions demonstrated a lack of
familiarity with some of the rules of the hyphenation
algorithm, so here is a short reminder of the relevant
idiosyncrasies. Hyphens will not be inserted before
the second letter, nor after the third-from-last letter
of a word; thus no word shorter than five letters will
be hyphenated. (For the details, see The TgXbook,
page 454.) This particular rule is violated in some
of the words listed; however, if a word is hyphenated
correctly by TEX except for “missing” hyphens at
the beginning or end, it has not been included here.

Some other permissible hyphens have been
omitted for reasons of style or clarity. While this is
at least partly a matter of personal taste, an author
should think of the reader when deciding whether
or not to permit just one more break-point in some
obscure or confusing word. There really are times
when a bit of rewriting is preferable.

One other warning: Some words can be more
than one part of speech, depending on context, and
have different hyphenations; for example, ‘analyses’
can be either a verb or a plural noun. If such a word
appears in this list, hyphens are shown only for the
portions of the word that would be hyphenated
the same rtegardless of usage. These words are
marked with a **’; additional hyphenation points, if
needed in your document, should be inserted with
discretionary hyphens.

The reference used to check these hyphenations
is Webster’'s Third New International Dictionary,
Unabridged.

academy acad-e-my
al-ge-brais-che al-ge-brai-sche
anal-yse an-a-lyse
anal-y-ses analy-ses *
anomaly(ies) anom-aly(ies)

anti-nomy(ies) an-tin-o-my(ies)
an-tirev-o-lu-tion-ary an-ti-rev-o-lu-tion-ary
ap-pendix ap-pen-dix
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asymp-totic
at-mo-sphere
ban-dleader
Be-di-enung
be-haviour

bib-1i-ographis-che
bid-if-fer-en-tial

biomath-e-mat-ics
bornolog-i-cal
Brow-n-ian
buz-zword
cartwheel
cholesteric
columbia
congress
Czechoslo-vakia
database
dat-a-p-ath
defini~tive
democratism
de-mos
dis-tribute
Di-jk-stra
duopolist
duopoly
dy-namis-che
eco-nomics
economist

elec-trome-chan-i-cal

as-ymp-tot-ic
at-mos-phere
band-leader
Be-die-nung
be-hav-iour
bib-li-o-gra-phi-sche
bi-dif-fer-en-tial
bio-math-e-mat-ics
bor-no-log-i-cal
Brown-ian
buzz-word
cart-wheel
cho-les-teric
co-lum-bia
con-gress
Czecho-slo-va-kia
data-base
data-path
de-fin-i-tive
de-moc-ra-tism
demos

dis-trib-ute
Dijk-stra
du-op-o-list
du-op-oly
dy-na-mi-sche
eco-nom-ics
econ-o-mist
electro-mechan-i-cal

elec-tromechanoa-cous-tic

En-glish
equiv-ari-ant
Eu-le-rian
ex~traor-di-nary
Febru-ary
fermions
flowchart

Forschungsin-sti-tut

funk-t-sional
Gaus-sian
ge-o-met-ric
gnomon
Greif-swald
Grothendieck
Grundlehren
Hamil-to-nian
heroes
Her-mi-tian
hex-adec-i-mal
holon-omy
ho-mo-th-etic
id-iosyn-crasy
ig-nores-paces
in-finitely

electro-mechano-acoustic

Eng-lish
equi-vari-ant
Euler-ian
ex-tra-or-di-nary
Feb-ru-ary
fermi-ons
flow-chart
For-schungs-in-sti-tut
funk-tsional
(Gauss-ian
geo-met-ric
gno-mon
Greifs-wald
Grothen-dieck
Grund-leh-ren
Hamil-ton-ian
he-roes
Her-mit-ian
hexa-dec-i-mal
ho-lo-no-my
ho-mo-thetic
idio-syn-crasy
ignore-spaces
in-fin-ite-ly
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in-finites-i-mal
in-fras-truc-ture
in-ter-dis-ci-plinary
Japanese
jeremi-ads
Kadomt-sev
Ko-rteweg
Leg-en-dre
Le-ices-ter
Lip-s-chitz(ian)
macroe-co-nomics
Manch-ester
manuscript
marginal
Marko-vian
Mas-sachusetts
met-a-lan-guage
mi-croe-co-nomics
mi-crofiche
mis-ogamy
mod-elling
molecule
mo-noen-er-getic
monopole

monopoly
monos-pline
monos-trofic
mul-ti-pli-ca-ble
mul-tiuser

ne-ofields
Noethe-rian
none-mer-gency
nonequiv-ari-ance
noneu-clidean
non-i-so-mor-phic
nonpseu-do-com-pact
non-s-mooth
No-ord-wi-jk-er-hout
oligopolist
oligopoly
paradigm
parabolic
parametrized
paramil-i-tary
petroleum
phe-nomenon
Poincare

polyene
poly-go-niza-tion
poroe-las-tic

in-fin-i-tes-i-mal
in-fra-struc-ture
in-ter-dis-ci-pli-nary
Japan-ese
je-re-mi-ads
Kad-om-tsev
Kor-te-weg
Le-gendre
Leices-ter
Lip-schitz(-ian)
macro-eco-nomics
Man-ches-ter
man-u-script
mar-gin-al
Mar-kov-ian
Mass-a-chu-setts
meta-lan-guage
micro-eco-nomics
mi-cro-fiche
mi-sog-a-my
mod-el-ling
mol-e-cule
mono-en-er-getic
mono-pole
mo-nop-oly
mono-spline
mono-strofic
mul-ti-plic-able
multi-user (better
with explicit hyphen)
neo-fields
Noe-ther-ian
non-emer-gency
non-equi-vari-ance
non-euclid-ean
non-iso-mor-phic
non-pseudo-com-pact
noun-smooth
Noord-wijker-hout
oli-gop-o-list
oli-gop-oly
par-a-digm
par-a-bol-ic
pa-ram-e-trized
para-mil-i-tary
pe-tro-le-um
phe-nom-e-non
Poin-care
poly-ene
polyg-on-i-za-tion
poro-elas-tic

preloaded
pre-pro-ces-sor
pro-cess

pseu-dod-if-fer-en-tial

pseud-ofi-nite
pseud-ofinitely
pseud-o-forces
pseu-doword
quadrat-ics
quasiequiv-a-lence
quasi-hy-ponor-mal
quasir-ad-i-cal
quasiresid-ual
qua-sis-mooth
qua-sis-ta-tion-ary
qu-a-si-tri-an-gu-lar
re-ar-range-ment
Rie-man-nian
righ-teous(ness)
schedul-ing
schot-tis-che
Schrodinger
Schwarzschild
semidef-i-nite
semi-ho-mo-th-etic
ser-vomech-a-nism
setup

severely

solenoid

spheroid
stan-dalone
statis-tics
stochas-tic
Stokess-che
summable
tele-g-ra-pher
tech-nis-che
ther-moe-las-tic
times-tamp
ve-r-all-ge-mein-erte
Verteilun-gen
vs-pace
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pre-loaded
pre-proces-sor
process
pseu-do-dif-fer-en-tial
pseu-do-fi-nite
pseu-do-fi-nite-ly
pseu-do-forces
pseu-do-word
qua-drat-ics
qua-si-equiv-a-lence
qua-si-hy-po-nor-mal
qua-si-rad-i-cal
qua-si-resid-ual
qua-si-smooth
qua-si-sta-tion-ary
qua-si-tri-an-gu-lar
re-arrange-ment
Rie-mann-ian
right-eous(-ness)
sched-ul-ing
schot-tische
Schro-ding-er
Schwarz-schild
semi-def-i-nite
semi-ho-mo-thet-ic
ser-vo-mech-anism
set-up

se-vere-ly
so-le-noid
spher-oid
stand-alone
sta-tis-tics
sto-chas-tic
Stokes-sche
sum-ma-ble
te-leg-ra-pher
tech-ni-sche
ther-mo-elas-tic
time-stamp
ver-all-ge-mein-erte
Ver-tei-lun-gen
vspace

Wahrschein-lichkeit-s-the-o-rie
Wahr-schein-lich-keits-the-o-rie

waveg-uide
whitesided
whites-pace
widespread
Winch-ester
workhorse
wraparound

wave-guide
white-sided
white-space
wide-spread
Win-ches-ter
work-horse
wrap-around

postam-ble post-am-ble Yingy-ong Shuxue Jisuan
Po-ten-tial-gle-ichung Po-ten-tial-glei-chung Ying-yong Shu-xue Ji-suan
pream-ble pre-am-ble
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Fonts

Update: METAFONT mode.def Settings
for Various TEX Output Devices

Doug Henderson

Hi,

I am introducing myself in this Update column
since I will be trying to keep track of the METRFONT
mode_def parameters for the TEX Users Group.
My name is Doug Henderson, I work at the Division
of Library Automation at U.C. Berkeley, and I am
this year’s METAFONT coordinator. If you have
comments or questions about creating mode_def’s
for new printers or about using existing settings
for printers you can send them to me at either
my bitnet address of dlatex@cmsa.berkeley.edu
or my physical address in Berkeley:

Doug Henderson

186 University Hall

Berkeley, CA 94720
Please give me a while to respond, as we all know
that many TEX Users Group people are volunteer
workers who have jobs that must take priority, and
if I take longer than a week, feel free to harass me
again.

It seems that there is enough concern out there
regarding METAFONT fonts and how they relate to
printers {and typesetters) that we will maintain an
ongoing list keeping track of established mode_def
settings for these and new printers. If there are
significantly many (more than one) contributions I
will submit the mode.def chart to be printed in
the next TUGboat. Below is a clone of the chart
settings last submitted by Barbara Beeton with a
few new printer contributions I have added.

The table on the next page contains a sum-
mary of the relevant settings gleaned from available
sources. Most of the print engines cited in the
table are listed below, along with an indication of
whether they are write-black (wb) or write-white
(ww), if known, and the names of some of the
output devices into which they have been built.

Canon CX (wb) Apple LaserWriter; Cordata;
HP LaserJet, LaserJet 500 Plus;
Imagen 8/300; QMS and Talaris
8 ppm printers

Imagen 3308 ImageServer XP
HP LaserJet Plus,

LaserJet Series II; Imagen
ImageStation/S, 2308/S
Imagen 10/240

Canon CXD (wb)
Canon SX (?77)

Canon LBP-10
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Canon (wb)

Ricoh 4081 (ww)
Ricoh LP4120 (ww)
Ricoh 4150 (ww)
Xerox XP-12 (ww)

Imagen 3320, Imagen 7320
DEC LN03; TI OmniLaser 2115
HP 2688A, Imagen 12/300
Talaris 1500

DEC LN01, QMS 1200,

Talaris 1200, Xerox 2700
Imagen 24/300, QMS 2400,
Talaris 2400, Xerox 3700

Xerox XP-24 (ww)

As always, additions and corrections to this list are
solicited.

A note from John Lavagnino of Brandeis Uni-
versity warns against assuming that “improved”
models of printers, or even printers from different
manufacturers based on the same print engine, will
produce equivalent output;:

We have discovered that the LN0O3 and the

LN03-Plus don't print the same way: a font

that looks fine on the LN03 will look lighter

on the LNO03-Plus. In fact it isn’t necessary

to download fonts to observe this: even the

internal fonts look different.

We’ve been badgering DEC about this for
some time, and they have finally agreed that

this is the case. The current story is that they

“made the pixels smaller” on the LN03-Plus,

“to make it look more like a typewriter.”

Recently, there has been a similar discovery with
regard to the HP LaserJet vs. HP LaserJet Plus
printer. Ian Young writes

I was wondering whether the “wimpiness” of

the characters 1 am seeing on the printer

I am using (HP LaserJet Plus) could be

possibly due to my having generated the fonts

originally for a ‘real’ LaserJet, which I believe

has a different print engine.
I called the folks at Hewlett-Packard and Canon,
and between the two found out that the engine
for the HP LaserJet was, as we knew, the Canon
LBP-CX. The surprising thing was that they used a
different print engine, the Canon LBP-SX for their
new printer the HP LaserJet Plus. So Ian, I guess
it’s right you are, you seemed to have used fonts
built for the CX and new parameters are needed
for the newer SX style. It is unclear whether this
engine is write-white or not. Seems sort of strange
that neither HP nor Canon knew whether it was a
write-white engine or not. Oh well. Please keep us
posted on your results. Anyone else do this yet?

Again, please be aware that a good mode_def
for one will only be a poor approximation for the
other.

Consider yourselves warned.
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Typical mode_def parameter settings for CM fonts

Source of information pizels_per_inch blacker fillin o_correction aspect_ratio
PLAIN.MF
proof 2601.72 0 0 1
lowres 200 .65 2 4
WAITS.MF
dover (Xerox Dover) 384 1.2 0 .6
imagen (Canon CX) 300 0 2 .6
qus (Xerox XP-12E) 300 75* 0* .5*
aps (APS-Micro5) 722.909 2 2 1
crs (Alphatype CRS) 4000+4000/3 4 0 1
boise (HP 2680A) 180 .55 1 3
DD (DataDisc terminal) 70 0 0 2
canon (Canon LBP-10) 240 2 2 4
newDD (DataDisc terminal) 70 0 0 2 4/3
cg (Compugraphic 8600) 13015 2 2 1 1569,/1301.5
epson 240 0 0 2 9/10
Charles Karney, TEXhax 86#4, Oct 86 [Note 1]
qms (Xerox XP-12E) 300 .8 2 4
John Gourlay, May 87 [Note 2; TUGboat 842, page 10]
xeroxxxvii  (Xerox XP-12) 300 .6 -3 .6
Charles LaBrec, TEXhax 8646, Oct 86 [Note 3]
decln (Ricoh 4080) 300 9 -2 5
Stan Osborne, Apr 87 [Note 4]
decln (Ricoh 4080) 300 2 —4 5
Janene Winter, May 87 [Note 5; TUGboat 8#2, page 20]
ibm (IBM 3820) (wb) 240 65 -2 45
ibm-a (IBM 3812) (wb) 240 4 _2 4
ibm-b (IBM 3800) (wb) 240 2 -1 6
ibm-c (IBM 4250) (wb) 600 .05 0 6
sherpa (IBM 6670) (ww) 240 1 1 .6
Matthias Feyerabend, GSI, Darmstadt, May 87 [Note 6]
ibmlaser (IBM 3820) 240 3 -1 4
bensmall (Benson 9211) 200 -5 0 4
bensmall [alternate settings 200 0 0 A
for problem fonts]
benbig (Benson 9436) 254 -8 0 4
benbig [alternate settings 254 -1 0 A4

for problem fonts|
Doug Henderson, DLA, Berkeley, Sep. 87 [Note 7]

varityper (Varityper VT-600) 600 2 2 .8
linoone (Linotronic 100) 1270 2 2 1
linothree  (Linotronic 300) 2540 2 2 1

* A note in WAITS.MF states that these settings are conjectural.
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Typical mode_def parameter settings for CM fonts

Source of information pizels_per_inch blacker fillin  o_correction aspect_ratio
PLAIN.MF
proof 2601.72 0 0 1
lowres 200 .65 2 4
WAITS .MF
dover (Xerox Dover) 384 1.2 0 .6
imagen (Canon CX) 300 o 2 6
qms (Xerox XP-12E) 300 75* 0* .5*
aps (APS-Micro5) 722.909 2 2 1
crs (Alphatype CRS) 4000+4000/3 4 0 1
boise (HP 2680A) 180 55 1 3
DD (DataDisc terminal) 70 0 0 2
canon {Canon LBP-10) 240 2 2 4
newDD (DataDisc terminal) 70 0 0 2 4/3
cg {Compugraphic 8600) 1301.5 2 2 1 1569/1301.5
epson 240 0 0 2 9/10
Charles Karney, TeXhax 864, Oct 86 [Note 1]
qms (Xerox XP-12E) 300 8 2 4
John Gourlay, May 87 [Note 2; TUGboat 8#2, page 10]
xeroxxxvii (Xerox XP-12) 300 6 -3 .6
Charles LaBrec, TEXhax 86#6, Oct 86 [Note 3]
decln (Ricoh 4080) 300 9 -2 5
Stan Osborne, Apr 87 [Note 4]
decln (Ricoh 4080) 300 2 —4 5
Janene Winter, May 87 [Note 5; TUGboat 8#2, page 20]
ibm (IBM 3820) (wb) 240 65 ~2 45
ibm-a (IBM 3812) (wb) 240 4 ~2 4
ibm-b (IBM 3800) (wb) 240 2 -1 .6
ibm-c (IBM 4250) (wb) 600 05 0 6
sherpa (IBM 6670) (ww) 240 1 1 .6
Matthias Feyerabend, GSI, Darmstadt, May 87 [Note 6]
ibmlaser (IBM 3820) 240 3 -1 A4
bensmall (Benson 9211) 200 -5 0 4
bensmall [alternate settings 200 0 0 4
for problem fonts]
benbig (Benson 9436) 254 -8 0 4
benbig [alternate settings 254 -1 0 4
for problem fonts)
Doug Henderson, DLA, Berkeley, Sep. 87 [Note 7]
varityper  (Varityper VT-600) 600 2 2 8
linoone {Linotronic 100) 1270 2 2 1
linothree (Linotronic 300) 2540 2 2 1

* A note in WAITS.MF states that these settings are conjectural.
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Notes:

1. Charles Karney states, “...1 haven’t fully ex-
plored the parameter space. If anyone knows
of a better (or ‘authorized’) solution, I'd ap-
preciate hearing about it.”

[Karney%PPC.MFEnetQLLL-MFE. Arpa]

2. John Gourlay has diagnosed an unexpected
modification to the pen path as blacker in-
creases, causing the diameter of such letters as
“o" to decrease; the details are discussed in
his article in TUGboat 8#2, page 20. The
parameter values given here are a compromise,
allowing most characters to keep their original
sizes, although the value of blacker “is not quite
enough to compensate for the thinning inherent
in the printer.” There is still “an inconsistency
in the weights of characters. Nevertheless,
[Gourlay] feells] that this set of parameters is
considerably better than the ones that result
from the ‘conjectural’ parameters, and also
better than the ‘am’ fonts they replace.”

Gourlay.Ohio-State@csnet-relay

3. Charles LaBrec’s comments: “I have twiddled
the parameters a bit, and this seems to produce
good 12 point cm fonts. I am a bit unsure
because changing blacker, fillin, or o.correction
seem to make no difference for quite a large
range of values. I can't remember exactly,
but you will get the same results as [these]
for .4 < blacker < .9, —.8 < fillin < —.1, and
0 < o_correction < .7. But this probably makes
a good starting point.”

[crl@newton.physics.purdue.edu]

[Editor’s note: The value given in TUGboat
841 for decln fillin should have been ~.2, not
+.2.]

4. Stan Osborne: “The decln mode [Mr. LaBrec]
suggested did not fillin correctly and was too
black for the smaller point sizes. His choice
of settings produces small sized fonts that are
much blacker than the small cmr’s found in
the cmr book (Vol E). ... I found the [above]
values of blacker and fillin to produce readable
small fonts for an LNQ03.... These values were
not carefully tested for larger point sizes. (I
stopped experimenting when I got something I
liked and I had verified that larger sizes were
also usable.) [...'ucbvax!dual!dbi!stan]
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5. Janene Winter has found these settings “to be
optimal for the IBM printers”. This informa-
tion was transmitted by Dean Guenther along
with his site report (TUGboat 8#2, page 10).
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6. Matthias Feyerabend: “Fonts tested are CMRS5,
CMR10, CMR12 and CMSSI17 for a full range
of settings for blacker and fillin.”

7. Doug Henderson: Preliminary reasonable look-
ing fonts produced for these three printers.
Since the Linotype typesetters are fairly expen-
sive I cannot do extensive testing. Anyone have
one and want to donate some use for testing?
Please let me know.

[dlatex@cmsa.berkeley.edu]

Halftone Output from TgX
Adrian F. Clark

Don Knuth's article in TUGboat volume 8 num-
ber 2 described the development of a number of fonts
which allow halftone output—pictures—to be incor-
porated into TEX documents. This article chronicles
the author’s experiments into halftone production
on a particular computer/laser printer combination,
VAX/VMS and the LNO03. It is important to under-
stand that the picture is actually typeset, not just in-
serted into the final output by some printer-specific
\special command; the following results can, in
principle, be achieved on any output device using a
perfectly normal implementation of TEX.

In the image processing field, where the author
works, technical reports are invariably crammed
with halftone output. The conventional method
of reproducing pictures is photographically. This
is slow and expensive, particularly for internal re-
ports with small distributions. Moreover, unless
great care is taken over the photographs—using a
flat-screen CRT, calibrating films, standardising the '
processing, and so on—much of the visual impact
can be lost. Hence, the possibility of incorporating
imagery into TEX document without recourse to a
dark room is very attractive.

A great deal of work has been carried out into
the properties of the human eye. One result is that
the eye is only really capable of distinguishing about
64 grey levels, although it is very good at detect-
ing boundaries between regions of slightly differing
grey level (see, for example, “Digital Image Process-
ing” by R. C. Gonzalez and P. Wintz, published by
Addison-Wesley in 1977). Another result is that the
eye is much more sensitive to boundaries in dark
regions than in light regions.
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The halftone font used here is more or less the
same as the ‘double-dot’ font described by Knuth. It
has some 65 different grey levels, represented by the
ASCII characters ‘0’ (white) to ‘p’ {black). In princi-
ple, all one needs to do is to convert the grey levels
of the individual pixels (“picture elements”) of an
image to the appropriate characters of the halftone
font and sprinkle in a few TgX commands to ensure
that the lines of the image are lined up in the output.

The only minor complication is that this se-
quence of characters includes ‘\’, *~" and ‘_’, which
have special meanings to TgX. These must be
treated specially. Knuth’s approach was to delimit
the picture data between macros, \beginhalftone
and \endhalftone, which disable the special char-
acters in a similar way to the ‘verbatim’ macros
in Appendix E of “The TgXbook”. The approach
developed by the author is much less elegant and
builds larger disc files, but does not require special-
purpose macros. Each line of the image is built up
as a single \hbox. These lines are stacked into a
\vbox, with the inter-line skip turned off. Finally,
the \vbox is enclosed in another \hbox, which makes
it easier to handle the picture in constructs such as
\centerline. The scheme can be summarised as:

\hbex{ \vbox{ \halftone

\offinterlineskip
\hbox{.. .}
\hbox{.. .}

3}

The \halftone command is used to select the
halftone font, which must have been loaded with a
command such as

\font\halftone=hf300

assuming the TFM file is called HF300. TFM.

A FORTRAN SUBROUTINE, TEXPIC, was writ-
ten to output images to files in this format. The
image is represented as a REAL array dimensioned
as (M,N), where M is the number of pixels per line
and N the number of lines. (The use of a REAL ar-
ray to hold data which are usually 8-bit may seem
a little strange, but this representation has many
advantages—for example, when Fourier transform-
ing an image.)

Since we would normally like our pictures to
have the best contrast, TEXPIC scans through the
image to find its minimum and maximum, then
scales the output to make full use of the grey levels
in the halftone font. For most purposes, a single

CALL TEXPIC( PIC, M, N, FN )
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is sufficient. FN is a CHARACTER variable or quoted
string holding the output filename.

Of course, there are occasions when we would
like to compare pictures, so fixing the contrast is
sometimes desirable; hence, TEXPIC has associated
routines to fix the range of intensities {ZRANGE) and
re-select automatic intensity scaling (ZAUTO), which
must be invoked before TEXPIC to have an effect.
Similarly, TEXPIC can plot negative pictures as well
as positive ones: DONEG tells it to output subsequent
pictures as negatives and DOPOS returns it to the
default state.

Inserting the picture intc a document prepared
with plain TEX is quite simple, using commands to
generate a ‘float’, such as

\midinsert
\centerline{\input picture}
\endinsert

for a picture in the file PICTURE.TEX. To draw a
border around the picture, as for the examples pre-
sented here, one would define a macro \border

\def\border#i{\vbox{\hrule\hbox{
\vrule\kern3pt\vbox{\kern3pt#l
\kern3pt}\kern3pt\vrule}\hrule}}

The picture would then be set with
\centerline{\border{\input picture}}

The procedure with IATEX is somewhat differ-
ent. The most sensible approach is to use the figure
environment (not the picture environment)

\begin{figure}
\centering
\mbox{\input picture\relax}
\caption{...}

\end{figure}

This generates a ‘floating’ figure, which usually sur-
faces at the top of the next page of output. The
\relax following the filename in the \mbox com-
mand ensures that IATEX knows where the filename
ends. To draw a border around the picture, replace
the \mbox with a \fbox.

It is traditional to test out new image process-
ing techniques on the ‘girl’ picture from the image
database of the University of Southern California’s
Signal and Image Processing Institute. She is shown
in Fig. 1 (64 x 64 pixels). The output was plotted
on a standard LNO3 laser printer using version 10 of
Flavio Rose’s DVI2LN3. For those unfamiliar with
the LNO3, it is a 300 dpi, white-writing laser printer
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Figure 1: The Ubiquitous ‘Girl’ Image

based a Ricoh mechanism, supporting the down-
loading of fonts into on-board and plug-in RAM
cartridges. The quality of Fig. 1 may not appear
to be particularly good, but this is due to the com-
paratively low spatial resolution of the image data:
approximately 256 x 256 pixels are needed to give a
visually satisfying result—as we shall see.

Unfortunately, the standard LNO3 will not out-
put images of much greater than 64x64 pixels: if one
tries to do so, it generates “band too complex” errors
and produces broad white bands in the output. The
actual cause of this is not known; however, it seems
to be because the LNO3 buffers plotting commands
internally rather than writing their resulting glyphs
into a bitmap. When the print operation actually
starts, the driving microprocessor cannot translate
the commands sufficiently quickly.

However, the LNO3+ device (a field-installable
hardware and firmware upgrade) has a full-page
bitmap, and is quite capable of printing off large pic-
tures. (However, a little care is needed in setting up
the terminal line to which the printer is attached.)

There is another problem in producing these
large pictures, and it concerns TEX itself. Since TEX
was designed for typesetting text rather than pic-
tures, its memory capacity is too small. Increasing
the size of the memory (i.e., mem_size) is obviously
feasible, at least on VAXen, but there is a snag: TEX
was written to use 16-bit integers for subscripts into
the memory arrays. However, the change file mecha-
nism of WEB and the careful way in which TEX was
written makes the conversion of 16-bit integers to
32-bit integers quite straightforward. (It is also nec-
essary to disable some of TEX's initial consistency
checking.)

When the author did this, producing a *big
TEX™, he found that the 16-bit and 32-bit versions
of TEX were identical in almost every respect. The
executable file was a few percent bigger, probably
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due to the increased memory space rather than the
different integer representation. Likewise, the string
pool and format files were slightly larger. However,
there is no perceivable impact on execution times.
(In fact, the author replaced the 16-bit version with
big TEX without telling users—and no-one noticed
any difference!)

This may seem a little surprising at first, but
an examination of the (pseudo-) assembler gener-
ated by the PASCAL compiler provides the answer.
The machine code generated for variables declared
as 0..65535 (or, indeed, 0. .255) is identical to that
for, say, 0..262144; 32-bit integers are used in all
cases. (This does, of course, not apply to packed
arrays.) Moreover, TEX is very frugal in the way
it handles its memory arrays, always re-using the
same region if possible; this keeps the page fault
rate low. Since the VAX initialises all memory to be
‘demand-zero’ when a program is loaded. there is no
real increase in the system overhead due to unused
regions of TEX’'s memory.

The version of TEX at the author’s site has a
large enough memory capacity for four 256 x 256 pic-
tures (or one 512 X 512 picture!) in addition to the
usual text, fonts and macro definitions. This allows
users to put a few images into floating figures. as de-
scribed above, without overflowing TEX's memory.
For example, a 256 X 256 picture is shown in Fig. 2.

Indeed, to a certain extent, the physical size of
a picture on the printed page determines the max-
imum number of pixels which can be plotted. Im-
ages of 512 x 512 pixels are more or less standard in
the image processing community, while satellite im-
ages used in remote sensing applications have sev-
eral thousand pixels on a side!l Hence, if the im-
age size exceeds a proscribed maximum (256 pix-
els, say), TEXPIC must interpolate between pixels
to reduce the size of an image. Another associated
SUBROUTINE, TEXMAX, is used to tell TEXPIC the max-
imum number of pixels which can be output. If the
M dimension of an image exceeds this value, the im-
age is interpolated down to this plottable maximum
number of pixels.

There are many ways to perform the interpo-
Jation. The theoretical optimum is to use a sinz/z
interpolation function (usually achieved via Fourier
transformation), but this is slow. Cubic or linear
interpolators tend to be used in practise. Recognis-
ing that TEX output of a reduced 4000 x 4000 pixel
image will inevitably be inaccurate. TEXPIC uses
a linear interpolation scheme. However, since lin-
ear interpolators usually blur edges (a particularly
undesirable effect), it attempts to reduce the blur
by using a contezt-sensitive interpolator. This in-
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