[TEX] is now very commonly used by scientists, and has
changed the look of much that is issued in the area where
the concepts of circulation and publication overlap.

Peter Campbell

“New Looks, New Newspapers”
London Review of Books
(Volume 10, Number 11,

2 June 1988)
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reproduced with minimal editing, and any questions
regarding content or accuracy should be directed
to the authors, with an information copy to the
Editor.
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November.
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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 Production Editor,
Alan Wittbecker, at the TUG office.

Contributions in electronic form are encour-
aged, via electronic mail, on magnetic tape or
diskette, or transferred directly to the American
Mathematical Society’s computer; contributions in
the form of camera copy are also accepted. For
instructions, write or call Alan Wittbecker at the
TUG office.

An address has been set up on the AMS com-
puter for receipt of contributions sent via electronic
mail: TUGboat@Math.AMS.com on the Internet.
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General Delivery

From the President
Bart Childs

When 1 first started writing this, I was about to say
“there is little to report.” That is not the case. The
TEX community and TUG have been quite busy
and there are many things to report.

You were informed in vol. 9, no. 1 that TUG
headquarters was moving to a fire station. It has
happened! Our separation from AMS is not like
a divorce, it is more like sending your child off to
grow up. We are appreciative of the support from
AMS in getting us started. TUG will still be a
customer of AMS in many ways and we expect to
continue to have excellent relations. Please bear
with us, because moves are never the easiest things
to live through.

Dean Guenther has put together an excellent
program for our annual meeting in Montréal. It
certainly promises to be another great meeting.

One topic we might want to consider at the
meeting is scheduling BOFs for some of the “per-
sonal” systems (IBM PC, Macintosh, and others),
and perhaps making sure there is adequate repre-
sentation for users of these systems on the Steering
Committee.

I hear that Robert MCGaffey’s committee is
sending a lot of paper back and forth in their work
on driver standards. That is a big task and any
progress will be worthwhile.

We are moving forward with a special study
group to try to standardize our classes with syllabi,
milestones, checklists, prerequisites, and tests. We
are also discussing means to try to increase the
success rate of offering courses. Too often, we
have to cancel classes due to inadequate enrollment.
Alan Wittbecker, TUG’s TgXnical Director, will be
closely involved in these activities.

Some of you have probably noticed that we
have new classes of institutional memberships. Or-
ganizations with large sets of TEX users can now
conveniently and economically involve more of their
TEXers. Texas A&M (of course) and Los Alamos
National Laboratories have taken advantage of this.
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Los Alamos Sets New Membership Record
Ray Goucher

Los Alamos National Lab set a new membership
record when it renewed its 1988 Institutional Mem-
bership listing 52 individuals!

At TUG’s 1985 annual meeting at Stanford
University, the Lab sent half a dozen staff members
to investigate the feasibility of adopting TEX. In
addition to participating in the meeting, several
attended the TEX courses which were being offered.
In September, Gary Benson called and asked if
TUG would do an in-house TEX course for the
Lab. Since then, about two dozen courses at all
levels of TEX and IATEX have been conducted at
the Lab, attended by more than three hundred staff
members.

What an undertaking!
ment!

Congratulations! And thank you to all at the
Lab who helped make this endeavor such a rous-
ing success, especially Gary Benson, Gary Doolen,
David Kratzer, and Pat Vucenic! And a very special
thanks to our instructor, Stephan v. Bechtolsheim,
who spent so much time commuting between In-
diana and New Mexico that he must have given
serious consideration to taking up residence in Los
Alamos.

What an accomplish-

Donald Knuth Awarded Franklin Medal

At the Franklin Institute’s Medal Day program
on April 13, Donald E. Knuth was awarded the
Franklin Medal, in recognition of his work in the
fields of computer science and typesetting.

The Franklin medal, established in 1914, is
the highest honor bestowed by the Committee on
Science and the Arts of the Franklin Institute, and
is awarded to those involved in physical science
and technology who have advanced a knowledge of
physical science or its application. The medal was
first awarded in 1915 to Thomas Edison. Other
medalists include Wilhelm Roentgen, Edwin Land,
Albert Einstein, and Marie Curie.

Knuth’s citation recognizes him for the devel-
opment of TEX, and for the series of books The
Art of Computer Programming. The same series of
books was also recognized by an earlier award, the
American Mathematical Society’s Steele Prize for
Expository Writing, presented in 1986.
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TEX in a Publishing Environment:
A Survey of Production/Commercial Users

Elizabeth M. Barnhart
TV Guide

How the Question of TEX in the Production
Environment Started

In August of 1987, members of TV GUIDE's staff
presented a paper at the Annual TUG Conference.
A discussion of the needs and problems of produc-
tion users of TEX as opposed to individual academic
users followed.

When we first got involved with TEX, in 1985,
we discovered that a large percentage of the TEX
community consisted of academic users of TEX, but
that few production typesetting applications were
using TEX. However, it seems that in the last few
years more publishing operations are adopting TEX
for parts of their typesetting production.

Sample Problems in a
Production/Commercial Environment

Although TEX has many positive features, prob-
lems were encountered by production users as they
experimented with the TEX language. Discussions
with other production users at the Conference in
Washington led to some of the following points
being raised.

The individual academic user is usually in-
volved with a relatively small quantity of out-
put —from a few pages to perhaps several hundred
pages. In contrast, production users deal with
much larger volumes of output—and on strict pro-
duction deadlines—posing quite different processing
problems.

In the typical academic environment, one per-
son might key in text through a word processor
or PC editor and handle the style and output of
the text by the insertion of typesetting commands
directly into the text. In a publishing environment,
the flow of capturing keystrokes and correcting files
may be done by many people in several areas and
revisions have to be passed around easily. Out-
put is handled by feeding items through predefined
typesetting-specification files created by a specialist.

One problem encountered is that TEX was
designed for wide columns. When working with
narrow-column type for multi-column output, many
adjustments have to be made to the \tolerance and
penalties that control the line-breaking algorithm
in TEX. However, it has been pointed out that as
you become more familiar with TEX, making these
adjustments is relatively easy.
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TEX is a paragraph setting composition lan-
guage; most other composition languages set type
line by line. In line-by-line systems, once a line
of type has been hyphenated and justified, it is
closed and will not be changed; TEX can rework
a paragraph completely differently when one word
is eliminated. This can present some problems in
a production environment, since knowing exactly
where a line breaks is often important, for example
when laying out multiple items on a page.

Another difficulty discussed is the fact that
when TEX produces a .dvi file, the fonts involved
lose their identity. They are assigned a number
in the font table contained in the “postamble”
of the .dvi file. Some environments need to be
able to convert text stored on a database back
to the original format, so they must be able to
reconstruct the font calls made in the original text.
Sending “notes” to the .dvi file using the \special
command can be used to handle this.

One of the biggest problems that most users
faced was the complexity of defining page lay-
outs with “output” routines. There can be many
different types of output required in a publish-
ing environment since this is all governed by the
type designer’s specifications for each job processed.
Someone with quite a bit of TEX knowledge has to
be available to create these varying output routines.
Creating large “runaround” text can be compli-
cated, but with some adjustments to how TEX sees
paragraphs, this can be handled.

In the publishing world there is also the ques-
tion of tracking errors, separating “PEs” (Printer’s
Errors) from “AAs” (Author’s Alterations). TEX
has no facility to track this sort of thing.

The Point of this Discussion and Survey

The idea of surveying production users to identify
their needs and problems was discussed. I was
asked to create a questionnaire and circulate it
to the production users of TEX. A questionnaire
has been developed; it begins on the next page.
You can use this questionnaire to let us know if
you have encountered similar problems, or others
that are unique to your production environment.
Please take the time to fill it out and return it by
September 1, 1988. Results of this survey will be
published in a later issue of TUGboat.

Information gathered here could lead to future
articles or a section of TUGboat devoted to the
problems of production TEX users and solutions
gathered from the TEX community.
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Production/Commercial TEX Users Questionnaire

Company:

Representative’s Name:

Street Address:

City, State, Zip:

Phone:

1.

2A.

2B.

What typeset product is the main output of
your organization?

[ ] General Topic Books
[ ] Technical Books
[ ] Magazine
[ ] Journal

[ ]Labels

[ ] Directories
[ ] Forms

[ ] Newspaper

[ ] Internal Documents
[

] Other:

. Are you using TEX now for output of any

typeset pages?
[ ]Yes [ ] No

If yes, what percentage of your typeset output
is produced by TEX?

If no, are you experimenting with the use of
TEX in your production?

4A. Is your proofing output produced on a

different device than camera copy? If
yes, have you had problems with font
compatibility, and how have you solved them?

[ ] Yes [ ]No

. How do you feel about the level of training

required to use TEX for typesetting? Please
explain your answer.

[ ] Less than other systems
[ ] More than other systems
[ ] About the same

. Do your keyboarders really have to know TgX,

or is it “hidden” from them? (Please explain.)

. In what environment are you using TEX,

mainframe or micro?

[ ] Mainframe (Make/model, operating
system?)

[ ] Micro (Make/model of machine(s)?)

. On what type(s) of device(s) are you

producing output? Specify make and model of
machine.

[ ] Laser or impact printer

[ ] Typesetter

[ ] Outside service bureau

. Who creates the code for output routines,

etc., in your environment? (Explain.)
An in-house TEX guru
Consultant

[ ]
[ ]
[ ] Production personnel
[ ] Other

. Do you use Plain TEX or a “standard” macro

package? Which package(s)?

[ ] Plain [ ] Macro package
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9. Where and how do you get fonts not delivered 16. What sources have you used to help with TEX
with the standard TEX release? problems? (Please explain.)
[ ] TEX Users Group in Rhode Island
[ ] AMS Offices
[ ] Copies of TUGboat
[ ] Knuth’s The TgXbook
10. Have you used METAFONT at all in your [ ] TEXhax
installation? Explain.
installation? Explain [ ] TEXMag
[ ] Courses offered in TEX
[ ] Other
11. What have been some of the problems you
have encountered trying to develop the use of
TeX in your environment?
16A. If you have contacted the TUG headquarters,
were they able to answer your question or
solve your TEX problem for you?
[ ] Yes [ ] No (Explain.)
12. How did you find out about TEX?
17. Can you think of any areas where the TEX
Users Group could be of help to you?
13. What do you feel are TEX’s strong points?
18. What do you anticipate will be your future
i it ?
14. What do you feel are TEX’s weak points? involvement with TEX
15. What would you change about TEX if you

could?

Please fill out by September 1, 1988, and return to:

Elizabeth Barnhart
National EDP, TV Guide
100 Matsonford Road
Radnor, PA 19088
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Editorial Comments

Barbara Beeton

First, I would like to apologize for the many errors
that crept into the last issue. Some new production
procedures were being instituted, and some of the
final checks that should have been made just didn’t
get done. Through the end of volume 8, production
of TUGboat was essentially a one-person job-—
mine. The TUG office now has a staff TEXnician,
Alan Wittbecker, as announced in the last issue, and
he will be the TUGboat Production Editor. This
means that he will acknowledge incoming items,
maintain the administrative records, assist in the
TEXing and makeup, and make sure that everything
gets to the printer on time. The EDITOR will still
be responsible for what does or doesn’t get accepted
for publication, and will still nag contributors about
accuracy, grammar, and other sundry details of that
sort.

Some of last issue’s errors are amended by
errata or addenda in this issue. One omission,
TUG’s new telephone number, was beyond our
control—the phone hadn’t been installed until
after the copy was delivered to the printer. Though
it’s listed elsewhere in this issue, here it is again:
401-751-7760. However, we should have gotten the
ZIP code for the new address right; it’s 02904.
Please change it on the last line of page 5.

Several names and addresses of authors were
omitted from the last issue. All have been included
in this issue’s address list.

The most egregious omission was that of Barry
Smith’s Macintosh site report. It contained two ma-
jor announcements. The first was Addison-Wesley's
withdrawal from the TEX software business, and
Kellerman & Smith’s assumption of the distribution
of Tertures (as the implementor of Teztures, Barry
was already handling maintenance). The second
announcement was that a new version, 1.01, had
been released, and that K&S were trying to let all
registered users know it was available. Kellerman
& Smith have now gone their separate ways. Dave
will continue to handle the VAX/VMS work from
his new company, Northlake Software, and will be
the new VAX/VMS site coordinator; Barry, at Blue
Sky Research, will deal with the Macintosh world
and Teztures. Our best wishes to them both.

In order to help keep future submissions to
TUGboat from getting lost, a new mail drop
has been set up on the Math Society’s computer:
TUGboat@Math . AMS.com on the Internet. Send your
articles and your questions there, instead of directly
to me. I'll be checking it regularly, and so will Alan,

121

but if either of us is out of town, someone else will
be assigned to check it, acknowledge the receipt of
messages and inform the senders how long it will be
until someone is actually there to read them.

We keep hearing requests that items from
TUGboat be made available on-line. A subdirec-
tory <TeX.TUGboat> has been created at Score,
where it will become part of the standard the TEX
distribution, and it will gradually be populated with
macros that have been the basis for articles in the
Macros and IATEX columns, and with other selected
items. As a start, the macros used to produce
TUGboat are already there, along with a couple of
sample articles. Qur current plan is to start with the
latest issue, and work backwards. But if you have a
favorite macro from an earlier issue that you’d like
to see moved higher on the list, please let us know.
(You can use the new mailing address ...) The
macro for trees, by David Eppstein (641, pp. 31 ff.)
has already been requested. I will be getting in
touch with the keepers of additional repositories on
Bitnet (TEX-L, etc.) and elsewhere, to arrange for
inclusion of these files in their collections.

Finally, I’d like to thank all the readers who
have had kind words for TUGboat—that’s what
makes all of this worthwhile.

Software

New Version(s) of TEX and METAFONT

Barbara Beeton

Not long before the printer’s deadline, I received a
message from Don Knuth —yet another bug, one
that affected both TEX and METAFONT. It’s been
fixed. We’re now up to TEX 2.93 and METAFONT
1.5.

During 1987, twelve bugs were found in TEX
and two in METAFONT; so far in 1988 the count
is six bugs in TEX and two in METAFONT. Some
of them have been pretty obscure (the finders
constructed samples akin to the TRIP test to do
their worst), but some of the bug fixes will solve
problems that have been bothering users for a long
time without their knowing quite what was wrong.
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Changes since the end of last year appear as
extracts from the files TeX82.BUG and MF84.BUG, in
the supplement at the end of this issue.

Changes to TEX

These are the changes that precipitated each new
version of TEX beginning with changes made in
November 1987. The reward for being the first to
find a new bug in TEX now stands at $81.92.

2.6 (November 1987) Added 10sp to width when
shipping leaders, to improve the handling of
rounding in device drivers.

2.7 (November 1987) Improved the rounding of
negative-width characters.

2.8 (December 1987) Removed & loop that oc-
curred when no hyphenation patterns have
been loaded and hyphenation is attempted
when a \lccode is 1.

2.9 (December 1987) Made the assignment of
\csnames global, so that they don’t disap-
pear when the first definition occurs inside a
group.

2.91 (April 1988) Fixed a bug that showed up when
trying to process \outer\def\a0{}\a\a.

2.92 (May 1988) Fixed a problem with \patterns.
Also fixed bad handling of file names gen-
erated with complex macros; in 2.91, typing
\input\romannumeral6 in response to the **
prompt, and \end on the next line, would
result in TEX reporting that it has written a
transcript file called “viTEXPUT”.

2.93 (June 1988) Fixed negative halving in memory
allocation, which caused a problem just before
running out of memory when mem_min is
negative.

Changes to METAFONT

Here are the changes to METAFONT. The reward
for being the first to find a new METAFONT bug is
now $20.48.

1.4 (May 1988) A typo which suppressed detec-
tion of an error was fixed. The timing of
scan_declared_variable was also fixed.

1.5 (June 1988) Comparable to the change for TEX
2.93.

Changes to PLAIN.TeX

The following definitions should be corrected in
PLAIN.
\def\arrowvert{\delimiter"33C000 }
\def\Arrowvert{\delimiter"33D000 }
\def\bracevert{\delimiter"33E000 }
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TEX implementors’ early warning system

Since Knuth has included me in the list of people
he informs whenever he makes any changes to TEX,
METAFONT, C&T or the CM fonts, I have set up a
mailing list of all the implementors and distributors
I know about, so that changes can be communicated
to them as quickly as possible. The details of all the
changes mentioned above have been sent out to the
list, and acknowledgements were received from most
of the addressees, so TEX 2.93 should be generally
available soon.

If you are an implementor or distributor of TEX
software and believe you should be included on the
list, send me your name and address (preferably a
valid Internet address) and a short description of
what you're doing that makes you eligible.

64-bit TEX
Bart Childs

Most of us have seen one of the little warnings, “TeX
capacity exceeded ...” at one time or another.
When it is memory that has been exceeded, it
is probably most often due to a missing brace
or similar error. But some macro packages, like
Michael Wichura’s P[CTEX,Michael Spivak’s Tables
to Die For, and even IATRX, can encourage this
error in legal uses.

While I was working on the port of Cray TEX
and reviewing Don Knuth’s tapes on TgX: the
Program, it dawned on me that we can change TEX
to use 64-bit words rather than 32-bit words on
most systems. We generally use 128k memory as
opposed to the former limit of 64k. When we do
this, we have noticed an increase in speed of about
7% under AQS/VS.

Lily Barkovic-Mummert has installed these
changes on several Mach systems at CMU, 1IBM
PC-RT, SUN 3, and ¢ VAX. These too are probably
faster. We will be publishing the details later. If
you are interested in obtaining these change files,
please contact us.
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Porting TEX to C

Klaus Lichtenwalder
Datapat GmbH Miinchen

There are already several C versions of TEX available
that claim to have passed the trip test, namely
CommonTEX, TurboTEX and the version for the
Commodore Amiga. It is also said that parts of
MicroTgX are written in C. We have also developed
a portable version of TEX in C in a one year project,
which now has been upgraded to the latest (as far
as we know) Version 2.5. Our version of TEX passes
the Trip test (naturally, otherwise we wouldn’t dare
tell you) and has been very easily ported to a
number of different machines, as you will see later
on.

The translation process

TEX is supposed to be portable by any means (if
you get a running version of the BSD pc Pascal
compiler). If you look at the TEX distribution
sources, you will find that TEX has actually been
written in a meta-language called WEB. If you
finally get the necessary things up und running and
have your TEX Tangled to Pascal source (which is
supposed to show up at the end), you probably
might stop trying to port TEX. But if you know
something about Pascal and aren’t worried about
editing 1Mbyte files, as we did, just keep on working,
or, better, have your Pascal compiler carry on. So,
depending on your Pascal compiler, you could have
a running version of TEX or, more probably if
you are not on a BSD machine, you will start to
look at the 1MByte of error messages you just got.
So did we, and encountered a problem with our
Pascal compiler (probably a cross-compiled version
from a 8/16-bit machine) in handling reasonably-
sized (definitely not large) arrays. A problem had
already shown up in compiling Tangle and Weave,
two tools you need for handling WEB files. After
trying to fix that problem in Pascal without losing
too much efficiency, we stopped relying on Pascal
and thought about using something else.

Not too far away from Pascal, and maybe a
reasonable choice on a UNIX system, we started
to think about C. Yet another reason was a C
compiler that never showed up with a bug or the
like (even the optimizer wasn't buggy, something
you may encounter on some 680X0-machine or
other). So with this promising background, we took
a close look at the some 23,000 lines of source code
and stopped working on that problem soon after,
because vi didn’t seem well suited for this problem,
since standard vi is limited to a 256K input file!
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Handling multiple files is not comfortable and what
about viewing two files at the same time? We
split the source into many smaller units, so as to
drastically reduce compile time when making minor
changes in just one procedure, and to have better
response time in handling text units of a few K
instead of a few hundreds. People invented a make
facility, so why not use it? (God bless UNIX!)

At this time, we got the source of a fairly
big version of EMACS and tried to port it to our
machine (then a V.0 68000 machine). This decision
turned out to have a major impact on the successful
port of TEX, because of EMACS’ sophisticated text
handling commands and not easily surpassed size
restrictions, and last, but by far not least, the
modes that help you edit programming languages.

But anyway, having EMACS doesn’t solve
porting problems. First thing then was to invent
some kind of Pascal beautifier. The rewrite process
started afterwards. Line by line the Pascal source
was replaced by the equivalent C code. There
EMACS was of great help with global replace
functions over all of its buffers, and with its
keyboard macros. The latter were especially useful
for transforming Pascal control structures to their
C equivalents. We didn’t intend to transform TEX
into a hell of a C program {(who would dare to
change Knuth’s intentions, or, worse, algorithms?),
but to simulate Pascal restrictions as closely as
possible so as not to lose portability (whatever
degree of portability you expect). In the middle
of the rewriting process (and after buying “TEX:
The Program”) we learned of some useful macros
and defines we re-introduced into the Tangled
source code for flexibility. So this prolonged step
of rewriting into C took about half a year. The
process of convincing the C compiler that the stuff
he was reading was actually C did not take too
long. There were quite a lot of misspellings and
misconceptions and the like to get rid of, if you
expected the program to do more than just print
out the banner message “This is TeX...".

The major problem

One misconception, however, was of particular
importance to the portability of the C version that
slowly came into existence. In the WEB versions there
are provisions for machines that do sign extensions,
and for machines that don’t. We ignored the
preconditions, and, as always with a 50% chance,
you get the wrong half. When we learned about the
problem and also that this source wasn’t intended
for our machine, we went over the source code once
again and spotted it with a handful of type casts.
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The net effect is, if your C compiler knows how to
handle casts (up to now, every C compiler we could
test did), that this source runs on both types of
machines.

Passing the Trip test

The important milestone after the banner is the Trip
test. Needless to say, it didn’t run at once. In fact,
there were some very subtle bugs introduced while
rewriting. It took another half a year to succeed
with this test. One of the main problems lay in
the input routine, where we didn't use Knuth’s raw
version, but the optimized version that happened to
be in the change file (ever heard of a change file?).
Needless to say, the algorithms and data structures
in TEX are computer proof; that means, that if you
have a compiler that deserves this name, you get
this program running.

Sure enough, people learned about our project
and asked for a port, if we ever got it running.
Most of the time these people were more optimistic
about a possible success than we were. But then we
could make the (ultimate) test for portability.

The one thing we learned is, that TEX (whether
in Pascal or in C or whatever) is not only a
typesetting system, but also a compiler test system.
There were some problems compilers introduced
with the input of TgX, but if you wanted to
demonstrate the bug to the computer or compiler
distributor, you couldn’t reproduce the error with
a normal sized program. We encountered the
fact that fixed array locations like mem[327601],
as happen to be used as kind of register in the
typesetting processor TEX, will be translated to
anything, but definitely not to the locations you
would expect. Also you have to cope with the
most tricky optimizers, which try to keep the
program small enough by optimizing procedures
away, or deleting the index in z = mem{z] before
using it. But these problems were not too often
encountered, and after tuning some I/O statements
not for efficiency but for portability, we now have
the following ports:

Cromemco V.0 and V.2

PCS Cadmus 32Bit UNIX Systems

ALTOS UNIX and XENIX Systems

Convex with 4.2 UNIX

AT&T 3b2 running V.0 and V.2/V.3

HP Series 9500 and 93XX under HP-UX

IBM RT under AIX

The only preconditions we pose are that we
have a true 32-bit CPU (not an 80286) and we
prefer UNIX or UNIX look-alikes, but we don’t
insist on this (as people insist on a VMS version).
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Extensions

With this TEXinC version we started a cooperation
with a German typesetter. In this project we
designed an extended TEX program, which we call
PhotoTEX, to cope with the possibilities available
with phototypesetting machines, and made some
adaptations for German respectively European en-
vironments. The PhotoTEX Program understands
two additional keywords, setsize and slantsize,
so that we are capable of handling dynamic fonts
in the typesetting machine. Also we had to cre-
ate metric files (tfin-files) for the fonts that are
resident in phototypesetting machines, as there are
machines that are not able to download fonts. An-
other hard problem was to find the right kernings,
as typesetters need them.

An additional problem for the German environ-
ment is hyphenation of words with Umlaute (and
other special characters you encounter in a Euro-
pean environment). At the moment, there are two
solutions we know for hyphenation, both coming
from the University in Bonn, Germany. One is to
fool the hyphenation routine, while the other, and
by far better, solution requires a minor change in
the METAFONT description, recreating the fonts,
and an addition in the dvi driver. We preferred the
second approach for our German version of TEXinC.

TgX Adapted to CWEB

David Kennedy
Micro Publishing Systems, Inc.

This article announces TEX in CWEB, a new
starting point for TEX ports. We have recently
completed the translation of TEX to CWEB, a
version of Don Knuth’s WEB system of structured
documentation, entirely rewritten in C, with many
changes to take advantage of features found in C,
but not in Pascal. (For a more complete description
of CWEB refer to the TUGboat article: WEB
Adapted to C, Another Approach by Silvio Levy,
April, 1987).

Although this is a commercial venture, and
the TEX translation is proprietary, we are offering
a copy of the binary and/or source code for a
reasonable license fee. We are also planning a fall
1988 commercial release of our fully TRIP-certified
version of TEX for the PC and plan to release UNIX
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System V, XENIX and OS/2 versions in the near
future.

Given the current availability of TEX imple-
mentations on microcomputers, a TEX site needs
to acquire a different implementation for each of
its systems, assuming that a version exists. Our
objective is to provide an implementation of TEX
which is easy to port to various microcomputers and
operating systems and preserve the documentation
features of CWEB so that a system administrator
can maintain one source to TEX for various small
systems.

The original development work was done in
MS-DOS on an AT compatible computer using the
Microsoft C Compiler version 5.0. We are interested
in hearing from institutions and individuals who
would like to port TEX in CWEB to other unique
operating systems, computers, and/or languages.

Adapting TEX to CWEB provides simultane-
ously a language like TEX for formatting and a
language like C for programming. Once the WEB
is translated to CWEB, a program called TANGLE
is used to produce the C source code. Another
program called WEAVE is used to produce a struc-
tured document, so that the large system can be
understood entirely in terms of small modules and
their local interrelationships. Any changes such as
splitting the C source into multiple files is handled
automatically within TANGLE (the entire C source
produces an object file greater than the 64K limit
for the Microsoft C Compiler). Any system specific
changes such as those necessary to accomodate the
64K byte address space limitations imposed by the
segmented architecture of the 8086 processor can be
made in the change file included by TANGLE.

Now that the original translation of the TEX
WEB to CWEB has been completed, and the major
port for MS-DOS has been done, ports to other
C environments will follow quickly. The most
important thing is maintaining the source to TgX
in a generic form while allowing for the smooth
integration of system-dependent changes.
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Fonts

Some Useful Variations of Standard Fonts

Glenn L. Vanderburg
Texas A&M University

The old “Almost Computer Modern” font set had
a font called amssmc40. It was used for the chapter
titles in the first edition of The TgXbook. It also
turned out to be very popular for making signs.
When the Computer Modern fonts were released,
there was no equivalent font in the standard set.
It was replaced by cmssdc10 scaled 4000. This
is essentially the same font, with some minor
improvements and one major disadvantage: the
unusual magnification. Unfortunately, many DVI
drivers have difficulty dealing with fonts which are
not magnified by one of the standard “magstep”
quantities.

To remedy this, I added the following line to
cmssdc10.mf just after input cmbase:

numeric Pt#; 1Pt#=4pt#;

and changed all occurrences of ‘pt#’ in the rest of
the file to ‘Pt#’. I called the new file cmssdc40.mf.
The font produced by it is not exactly equivalent
to cmssdcl10 scaled 4000, but the differences are
negligible.

A similar modification to cminch.mf yields
another extremely useful font. I noticed that a
couple of signs I made with cminch had a harsh
tone because of the capital letters, even when
the wording was very friendly. Changing the
‘generate title;’ line at the end of cminch.mf
to ‘generate roman;’ creates a cminch font with
lowercase characters (among other things). It takes
up a lot more disk space, but many people use it
here at Texas A&M. It should not be called cminch,
because it’s not the same font. I call it cmssbx104
(when the capital letters are one inch high, the font
size is 104 points). This will cause problems for
systems (like CMS) which have severe restrictions
on filename length, but I have been assured by
“people who know” that there is a convention for
handling this problem.

Modifications like this are extremely simple
to make, and can be quite useful. A new ver-
sion of cminch with characters one centimeter
high would be nice; it could be called cmcm.
(Along the same lines, Tom Reid once observed
that cminch scaled\magstepl might reasonably
be called ‘cmdecifoot’.) I've seen several people
requesting cmssdc40; it turns out to be very easy
to create, and I think people will enjoy using it.



126

TUGboat, Volume 9 (1988), No. 2

~
=

CFONT FORUM

—

|

M

Georgia K.M. Tobin I

Designing for Low-Res Devices

As I have pointed out on more than one occasion
in this column, the great strength of METAFONT as
a font design tool is its potential for versatility.
With a view to maximizing that potential, I de-
cided to see just how much versatility I could get
by never putting anything as low-level as a draw
or a penstroke in my code for Liber, the Century
Schoolbook-inspired font that I am currently work-
ing on. My reasoning was, since letter routines are
at the lowest level in the design hierarchy, they
tend to multiply the most quickly. (This notion was
codified as Georgia's Empirical Observation #32:
Modifying 128 routines every time you need a new
font style gets real annoying real fast) Modifying
a smaller number of routines shared by those 128
letters, while distinctly harder in the short term,
should (I reasoned) save effort and contribute to de-
sign coherence in the long term.
To wit, the following describes the letter A:

Now, depending largely on the way in which the
macros are defined, we get

A A

Similarly, the code for B:

AssureSymmetry(2);

penposl(ucHairP,0);

penpos2({ucHairP, 0);

penpos4{ucStenP,0);

yl=h; =x1=1/2{LftEdge, RtEdge];

x2=LftEdge+ 35HairSer¥Wd; x4=RtEdge- 4HSer¥d:
y2=y4=0;

Crotch(1,2,4, uc, serif);

z4r-z41=zlr-z dunmy;
PlaceEdges{5,1,4);
ySr=y6r=y5l+ucHairP;
Stroke(5,8);
endchar;

PlaceREdges(6,1,2);
y51=y61=1/3h.

beginchar(65,cap#,0); "ms/uc/a.mf"; 41

beginchar (66, cap#,0); "ms/uc/b mf";
penposl{ucStenP,0); penpos2{ucStenP, 0);
penpos3(ucHairP,90); penpos6(ucHairP, K 90);
penpos4(ucFatP,0); penpos7(ucFatP,0);
penpos5(ucHairP,270); penpos8{ucHairP, 270);
y1=y3r=h;

x1=x2=LftEdge+ 5HSer¥d;

y2=y8r=0;

x3=x5=x1r;

y5=y6=37/72h;

x4r=RtEdge-Slab;

X6=x8=x1r;

x7r=RtEdge;

StemStroke(1,2,uc);
LoneSer(BotSer, LftSer, 2, ucStenP) ;
LoneSer(TopSer, LftSer, 1, ucStenP);
ModBowl(3,4,5); ModBowl(8,7.8);

endchar;

In addition to three “housekeeping” or calcula-
tion macros, I call two macros that are responsi-
ble for actually depicting character parts. Crotch,
the more complicated of the two, handles the apex
and legs of the character, and the serifs that appear

at the bottom of the legs. Stroke simply adds the
crossbar.,

This document originally printed at 300 dpi with GT Liber fonts.

can yield

or

and the code for C,
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beginchar(67,cap#,0); "ms/uc/c.mf”;
penposl(ucHairP, 90);
penpos2{ucFatP, 180);
x1r=31/57[{LftEdge,RtEdge];
x2r=round LftEdge; y2=h/2;
x3=x1; y31=0-vo;
x5r=RtEdge-1/2Slab;
zBr=zlr;
x41=RtEdge; y41=25/72h;
DemiBowl(1.2);

QtrBowl (3,4, uc);
QtrBowliSer(6,5,uc);
endchar;

ylr=round h+vo;

y5r=48/72h;

or

At first blush, the representation of the letters
on the right might seem a giant step backward.
have forsaken the bracketed serifs of the top ex-
ample for simple slab serifs. I have quite forgotten
the distinction between hairline and stem weights
to use a monoweight pen for both. If you could read
the actual code for the macros, you'd see that [ have
discarded the use of penstroke to render the im-
age, and have used the draw command instead to
create the image on the right.

Why I might be interested in such an apparently
simplistic approach to depicting characters can be
better seen by comparing the actual pixel images
of the top and bottom styles shown above, when
generated for a ten point font for an 80dpi device:

*k *
* % *
* %k * *
* * * *
*kkk *kkkk
* * * *
* * * *

Xkk ko
X

*kk*k

*kkk
* * * *
* * * *
*kkk *kkk
* * * *
* * * *
* *k * *
X***** X*****
kkkk *kk
)% * %k * *
* * *x *
* *
* *
* * * *
** * * *
X % Kk X *kk

and for ten point for 118dpi:

This document originally printed at 300 dpi with GT Liber fonts.
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* *
*%k *
* ok * ok
* k * %
* * * *
* * * *
* * * *
kkkkxkk *kkkkkk
* * * *
* * * *
* * * *
X*** *kkkk X*** * Kk
kkkkkkk *k ok Kk kk
* * Kk * *
* * * *
* * * *
* *k * *
*kkkKk *hkkkkEk
* * * *
* * * *
* * * *
* * * *
* * * *
X******* X*******
*AkKKK * %%
* * * *%
* * *
* * * *
* *
* *
* *
* * *
* * * *
* * *
* * * *
X *kkk X * k%

In a nutshell, these apparently more simplistic
techniques — monoweight, drawn strokes with slab
serifs — go a long way towards creating satisfactory
images for VCR (very coarse raster) devices.

It is curious that it was in attempting to auto-
matically produce these almost crude-looking ver-
sions of characters that I needed to make the over-
all design approach much more sophisticated. In ad-
dition to telling METAFONT how a character will be
created using VCR code, [ also have to tell METAFONT
how to decide when to use that code. That is an area
in which I am still experimenting. It’s clear enough
that I want the VCR macros to be used when I am
rendering a letter for 10 point on a 118 dpi screen,
and that I can go with the standard RDR (reason-
ably decent raster) macros for a 24 point face for
the same device; but where is the demarcation be-
tween VCR and RDR to be drawn? At present, [ am
achieving the results I want with a short but inel-
egant series of if tests. Clearly, I need to come up
with an algorithm, which very probably need not be
much more complicated than determining the num-
ber of pixels in an em; if less than a certain magic
number, METAFONT 1s to use VCR definitions rather
than RDR ones.

Once METAFONT “knows” it is dealing with a VCR
character (in my current approach), it proceeds set-
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ting a toggle and testing with it to load files con-
taining the appropriate definitions.

Take for instance the subroutine we mentioned
earlier, Stroke, which renders the crossbar on the
‘A’. When we are doing an RDR versicn, we use this
definition of Stroke:

def Stroke(suffix $, $$)=
penstroke z$e—-z$Je;
enddef’;

when it's VCR style we're after, we use this one:

def Stroke(suffix $, $3$)=
pickup ucPen;
draw z$--z33;

enddef;

The first appears in a file called mstxt RDRrtns mnf,
the other in mstxt_VCRrtns .nf. A controller file that
handles loading of all requisite code at run time
tests on the value of the beolean VCR and inputs
one or the other, as necessary. In fact, I could as
well have accomplished the same thing by having
a file shared by VCR and RDR fonts; the common
definition of Stroke would read:

def Stroke(suffix §, $$)=
1f VCR:

pickup lcPen;

draw z$—z35$$;
else:

penstroke z$e——z$se;
fi;
enddef :

Naturally, deciding what definitions to input is
the least of our worries. Writing code that will
perform robustly under such adverse conditions as
a coarse raster is tricky. A quick scan of the left-
most pixel representations above hints at the prob-
lemns encountered. I haven't been able to choose be-
tween blotchiness {two pixels where one is needed)
or discontinuity (no pixels where one is needed) as
the single most irksome problem; both are shown
in ‘B’ and ‘C. ‘A’ shows another bugaboo, character
symmetry. This is by no means exclusive to VCR
images; it’s just that the low resolution constraints
have a way of keeping code honest. Quite simply, a
one pixel shift off -center of a V or T will not an-
nounce itself nearly as emphatically on a grid of
hundreds of pixels wide as on one under ten pix-
els wide. I have written a routine AssureSymmetry
which modifies the apparent width of a character
as needed for symmetry while leaving the true (tfm)
width untouched.

This document originally printed at 300 dpi with GT Liber fonts.
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Moreover, as I hinted at the outset of this article,
there are other factors besides the macro definitions
themselves which contribute to a good VCR design.
A glance at the sample characters will suggest a
few such factors: pen weights, character parts such
as slabs and serif’s, and even more subtle things such
as the amount of “roundness” in an arc. As with the
macro definitions, I segregate these into VCR- and
RDR-specific files, and input the appropriate ones
at run time.

The results I have obtained so far by using these
techniques have been very encouraging. The face it-
self is something of a x-height hog (i.e. the x-height
is large in proportion to point size), and this predis-
poses it to be an excellent screen font. This predis-
position, combined with the elimination of blotchi-
ness, discontinuity and asymmetries, yields 118 and
80 dpi screen text that is attractive as well as clear
at ten point; and easily legible down to 5 point.
(Readers will find chapter 24 of The METAFONT-
book quite illuminating in this regard)

In addition to resolving some of the theoretical
questions 1 mentioned above, some more mundane
work needs to be done. I need to code VCR rou-
tines for bold style text, as well as for the math
fonts. Italic and slanted fonts, 1t seems, tend to suf-
fer greatly when adapted to VCR devices; I hope to
come up with a scheme that reduces some of the
unsightly jagginess. I expect that adapting the ro-
tated pens that draw my upper case math symbols
script to VCR style will prove easier than dealing
with the italic text.

ABCDEF GHI
JKLMNOPQRS
TUVWXVzZ

T hope this brief summary of my hierarchical ap-
proach to a system of fonts coupled with a choice of
character description techniques tailored to the tar-
get output device has demonstrated to the reader
the marvelous dichotomy of good METAFONT design:
how METAFONT has, at once, the flexibility to pro-
duce custom bit maps and the consistency to main-
tain the same metrics information for all bit maps.

Have some fun with METAFONT, and have a hi-res
day!

GKM Tobin 19 May 88
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TEX Fonts and Suggested Magnifications
Bart Childs

Several tables follow that indicate my suggested
grouping of the many fonts that are available in
most TEX systems. These fonts are all in the cm
family developed by Donald E. Knuth or are in
some manner related to them. The data given for
each font is a maximum magnification required or
suggested. Blank columns are included so that all
tables have the same layout.

In some of the tables I will indicate as dif-
ferent fonts the same typeface at different sizes.
The numeric values in the data columns will in-
dicate the maximum TEX magnification specified
in plain.TeX, IATEX, SLITEX, and the distribu-
tion from Texas A & M for Data General systems.
Numeric entries followed by a “p” indicate the
magnification of plain.TeX’s preloaded fonts.

Table 1 contains the sixteen fonts named in
plain.TeX. Most fonts are furnished in default
magnifications of 0, half (h), 1, and 2. Six of
the sixteen are furnished in larger magnifications as
well. These (except for cmex10) are intended for use
in titles. Two additional fonts are also furnished in
large magnifications for titles. These are the sans
serif fonts, cmss10 (Table 2) and cmss17 (Table 4).

In Table 1 it is shown that I#TEX uses cmri0
scaled to \magstep5. I think it would have been
more consistent to have made the larger fonts from
lesser scaling of cmr17. Indeed, cmril2 and cmril?
are used in I#TEX only without magnification. See
the last section of this article for more discussion
on font design sizes.

Table 1. The Big Sixteen
IA SLI

font
cmbxb
cmbx7
cmbx10
cmex10
cmmib,7
cmmil0
cmrd
crar?
cmrl0
cmsl10
cmsyd,7
cmsy10
cmtil0
cmit10
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The fonts in Table 2 are required by IATEX.
These are all the fonts required by IATEX except for
those already indicated in Table 1. (I tried to make
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sure that each font appeared in ounly one table.)
The scatter of magnifications at first seems weird,
but they are appropriate. This data is based on the
files 1fonts.TeX and sfonts.TeX.

In 1fonts.TeX and sfonts.TeX, many more
fonts are specified in lines that are commented out.
You can access these additional fonts by removing
the % from the beginning of the relevant lines;
however, these fonts are not shown in the table, and
may or may not be included in the distribution.

Table 2 IATEX Fonts
font TeX SLI
cmbx9 Op
cmbx12
c¢cmmi6,9 Op
cmmi8 Op
cmmil?2
cmr6,8,9 Op
cmri2,17
cmsll2
cmssl(
cmssl2
cmsy6
cmsy8
cmsy9
cmti8,9 Op
cmti7,12
cmtt9 Op
cmttl2
circlel0
circlewl0
lasy5,6,7
lasy8
lasy9
lasy10
linel0
linew10
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The fonts in Table 3 are used only in SLITEX.
Many of us have attempted to be economical by
modifying these by taking into account that scaled
fonts could be replaced by larger point size fonts.
For example, cmss17 scaled \magstep2 could be
used rather than cmss10 scaled \magstep5. How-
ever, the slides just won’t look as good! Thanks to
Barbara Beeton for pointing this out to me.

You may also have noticed that the lcmss*8
fonts have rather large magnifications. The smaller
magnifications are not referenced anywhere.

Table 3 StiTEX Fonts

font TEX Ia SLI DG
lcmss8 3..9 9
lemssb& 3.8 8
lemssi8 3.8 8
cmtt8 Op 3.8 8
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The fonts in Table 4 are more often used for
emphasis than for text in documents that I have
seen. These fonts should be considered optional
in most installations. Some of these fonts could
be provided at larger magnifications to complement
the title fonts shown in Table 1. The font cmss17 is
listed here and is furnished in large magnifications
for use in titles. Glenn Vanderburg’s cmssdc40 and
cmincha are included as well. (Please see his article
on page 125.)

Table 4 Fonts for Emphasis
font TEX 1A SLI
cmbl0
cmescl0
cmdunhl(0
cminch
cmincha
cmssl?
cmssbx10 2p
cmssdcl0
cmssdcd0
cmssil0
cmssq8 Op
cmssqi8 Op
cmtesclO
cmtex8,10
cmtt&
cmull
cmvit10

l\Dl\D[\Dt\D[\J[\’)[\D[\D[\D[\)MOO[\')[\J[\J[\')l\Dg

The fonts in Table 5 are definite candidates for
saving disk space. They are mainly common fonts
at different sizes that are not commonly used. The
cmff and cmfib fonts are not related, other than
being “cm”. One is a “funny font” and the other is
based on Fibonacci numbers.

Table 5 Some More Fonts
font TEX [A SLI
cmbx6,8 Op
cmbxsl10
cmbxtilQ
cmff10
cmfib&
cmitl0
cmmibl0
cmsl8.9 Op
cmsltt10
cmss8,9
cmssi8,9
cmtex9
lasybb..10

O
>
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Most users will probably not need the fonts
in Table 6 unless they are playing around, using
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METAFONT, or creating documents about TEX and
METAFONT. The font manual is sometimes referred
to as manfnt. It is suggested that you make a copy
and name it such; in the world of AOS/VS, we
simply create it as a link.

The logo10 and manual fonts are included at
the magnification indicated because I give lots of
talks about TEX and its components.

Table 6 Special Fonts

font TEX 1A SLI DG
flogo 0
gray 0
logo8 0
logo9 0
logol0 4
sklogo 0
manual 4

The AMS fonts are also included in the DG
distribution, though not in the tables.

Finally, you might notice that I don’t show any
invisible fonts. I explained how we handle these in
TUGboat 8#3.

On font design sizes

Pierre MacKay has argued eloquently that using
fonts designed for particular sizes improves the
quality of a document’s appearance. As TUG Site
Coordinator for Unix-flavored TEX, he has provided
a number of tools in the Unix distribution to provide
TEX users the ability to decide for themselves what
fonts to use. His opinion is clear in this quote from
TgXhax 1988, #51:
No less a person than Brian Reid has announced
in an interview in the Unix Review that no one
cares about distinctive design sizes any more,
and that one 10 or 12 point master will do for
all. I disagree, and it seems that a lot of TEX
and IATEX users disagree. The undesirable
aspects of using one design for all sizes are
even more noticeable in 5, 6 and 7 point fonts
than they are in 17, 20 and 25 point fonts, but
they are noticeable at both ends. METRFONT
makes it unnecessary to coarsen font designs
in this way, and I look for it to infiltrate the
printing world with considerations of quality
just as TEX has.
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1 Introduction

This article seeks to give a reasonably complete sur-
vey of the fonts and METRfonts that are currently
available for use with TgX. Although I have been pri-
marily interested in cataloguing fonts designed with
METAFONT, 1 also wanted to include information
about any other fonts that have been successfully
used with TEX, i.e., fonts with TEX Font Metric files,
and a mechanism for the creation of the appropriate
ligatures and kerning pairs, be it within the TFM file,
or by means of a preprocessor.

1 first started compiling this article late in 1987,
as a note to myself and my immediate Indological
colleagues. But it seemed little extra work to in-
clude more information in it about other fonts that
I had heard of, and doing this greatly widened its
usefulness to TEX users in general. But you may
still detect a slight Indic leaning.

For those with access to the academic computer
networks, I post information about revisions of this
article to TpXhax from time to time, and send the

131

latest version of the article to score.stanford. edu,
where it ends up as WUJASTYK.TXH in the direc-
tory TEX.TEXHAX. This way, people will know from
TpXhax whether there is enough new stuff for it to
be worth downloading the whole article afresh.

1 would be grateful for any relevant information
that is not already mentioned and, of course, for
any corrections. While keeping the memo reason-
ably concise, I have given all the useful information
that I currently have. I have also given everything [
know about how to get more information about each
font, so follow those leads rather than contacting me
directly, in the first instance.

This article is made up of information given to
me by others, both in person and through general
publication in TUGboat, TEXhax and the net. My
sincere thanks to all the contributors.

2 Computer Modern

It may seem odd to start with Computer Modern
(CM), the typeface family that most TEX users use
most of the time, since it was created side by side
with TEX, and is included in all distributions of TgX.
Nevertheless, I feel that there is an important point
to be made about CM.

When Knuth developed METAFONT., one of the
central ideas of the whole project was that of produc-
ing parametrized typefaces. In Douglas Hofstadter’s
memorable phrase, METAFONT is a ‘knobbed cat-
egory machine’!, and when Knuth announced the
capabilities of METAFONT to the world in Visible
Language it was precisely this parametrization that
he emphasized and demonstrated so brilliantly.?
Later on, Knuth explained that the whole inspira-
tion for METAFONT had arisen from the three ideas
of pens, parameters and programs.®> Hofstadter ar-
gued, wrongly I think, that this idea contained basic
flaws, and that some of Knuth’s implications about
using METAFONT to generate different typefaces by
twiddling the ‘knobs’ of a single underlying typeface

1Douglas R. Hofstadter, ‘Metafont, Metamath-
ematics and Metaphysics: comments on Donald
Knuth's Article “The Concept of a Meta-Font™ |
Visible Language 16 (1982), 309-338. This article,
and selections from the discussion which it engen-
dered in the pages of Visible Language (henceforth
VL), were republished as chapter 13 of Hofstadter’s
Metamagical Themas (New York, 1986%).

2The Concept of a Meta-Font’, VL 16 (1982),
3-27.

3Donald E. Knuth, ‘Lessons Learned from Meta-
font’, VL 19 (1985), 35-53.
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description were misleading.? Knuth made it clear
that he had never meant to imply that all typefaces
could usefully be combined into one single METAfont
(although he did not actually deny the feasibility of
such an endeavor), and again emphasized the de-
sirability of trying to incorporate variability into a
design.®

In view of the vigor with which Knuth has
maintained the idea of parametrization, both in dis-
cussion and in the actual implementation of Com-
puter Modern, I am very surprised that the following
survey of TEX fonts does not include a single exam-
ple of a new typeface created from CM by changing
its parameters. In Knuth’s own hands, CM is ut-
terly plastic, as was demonstrated so startlingly in
his article ‘The Concept of a Meta-Font’ referred to
above, and by the inclusion of such fonts as Com-
puter Modern Funny Roman (CMFF), Unslanted Text
Ttalic (CMU), and the delightful CMFIB (which uses the
Fibonacci series for the ratios of several of the CM
parameters) in the standard distributions of CM.
But none of us has taken up the challenge, implicit
in the 62 parameters of CM, to produce a new face
for general distribution. It would be very nice, for
example, to produce a full set of CMFIB, with bold,
slanted, italic, typewriter and other versions. And
someone should pick up the gauntlet thrown down
by Hofstadter, and try to produce a Times Roman,
or a Baskerville or some other familiar face from the
CM programs. Knuth has said that we should not
blindly copy the old masters, without trying to un-
derstand why they produced what they did.® How
interesting it might be, then, to try to manipulate
the parameters of CM to produce a different, but
recognizable family of faces. And if the experiment
failed, the reasons why it did so would themselves
be of great interest. The first sentences of the Intro-
duction to Computer Modern Typefaces are:

Infinitely many alphabets can be generated
by the programs in this book. All you
have to do is assign values to 62 param-
eters and fire up the METAFONT system;
then presto — out comes a new font of type.

Let’s do it, but of course in the best possible taste!

4] agree with the refutation by Geoffrey Samp-
son, ‘Is Roman Type an Open-Ended System: A Re-
sponse to Douglas Hofstadter’ VL 17 (1983), 410~
412, in spite of Hofstadter’s reply in pages 413-416
of the same issue.

SVL 17 (1983), 417.

SVL 17 (1983), 417.
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3 Devanagart

DevanagarT is the alphabet used for writing and
printing Sanskrit, Hindi and several other languages
of South Asia, both ancient and modern.

3.1 Knuth

As far as I know, Donald Knuth coded the first De-
vanagarl character to be created with METAFONT.
This was the single syllable la, which Matthew
Carter gave to Knuth in 1980 as a challenge to
test the capabilities of the then nascent METAFONT.
The smoke proof of the character, and several in-
teresting remarks about the experience, were pub-
lished as ‘My First Experience with Indian Scripts’,
in CALTIS-84: Special Issue on Calligraphy, Letter-
ing & Typography of Indian Scripts, (Proceedings of
a Delhi 1984 conference).

3.2 Ghosh

An early Devanagarm font was designed with old
METAFONT (MF-in-SAIL) by P. K. Ghosh during a
visit to Stanford in 1982-83. Ghosh published what
he had done as Stanford Computer Science Report
965: An Approach to Type Design and Text Compo-
sition in Indian Scripts (Stanford, 1984). One of the
valuable aspects of this work was that Ghosh worked
from Devanagari characters designed and drawn for
him by the famous Bombay calligrapher R. K. Joshi.
Drawings of these, on a grid, are published in the
Report. Unfortunately, Ghosh’s work was done in
a now superseded version of METRFONT, and was
not fully worked out at the keyboard level. It also
lacked a number of the conjunct consonant clusters
necessary for fine Indian typography. The report,
however, remains of considerable interest for gen-
eral background. The source code is available at the
University of Washington, through Pierre MacKay
(address below), and presumably at Stanford (try
Emma Pease). Ghosh has said explicitly that he
has no objection to others doing further work on it.

Contact

If you wish to contact Ghosh he can be reached at
the following address:

National Centre for Software Technology,
Gulmohar Cross Road 9,

Juhu, Bombay 400 049,

India.

3.3 Velthuis

The only fully worked out version of Devanagarl
presently available is that of Frans Velthuis.
























































































































































































































































































































