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The arrangement of type on a surface communicates
through our nonverbal system of perception as well as
our verbal sense of what the words “say.”

Paul Kahn and Krzysztof Lenk

Typography for the Computer
Screen: Applying the Lessons of
Print to Electronic Documents,
Seybold Report on Desktop
Publishing (July 1993)
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TUGboat

During 1993, the communications of the TEX Users
Group will be published in four issues. One issue
(Vol. 14, No. 3) will contain the Proceedings of the
1993 TUG Annual Meeting.

TUGboat is distributed as a benefit of mem-
bership to all members.

Submissions to TUGboat are reviewed by vol-
unteers and checked by the Editor before publica-
tion. However, the authors are still assumed to be
the experts. Questions regarding content or accu-
racy should therefore be directed to the authors,
with an information copy to the Editor.

Submitting Items for Publication

The next regular issue will be Vol. 14, No. 4;
deadlines for that issue will have passed by the time
this issue is mailed. Deadlines for Vol. 15, No. 1
are November 15, 1993, for technical items, and
December 13, 1993, for reports and similar items.
Mailing dates for these two issues are scheduled for
November and March. Deadlines for future issues
are listed in the Calendar, page 147.

Manuscripts should be submitted to a member
of the TUGboat Editorial Board. 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 (see
address on p. 95).

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. The
TUGboat “style files”, for use with either plain
TEX or IATEX, are available “on all good archives”.
For authors who have no access to a network, they
will be sent on request; please specify which is
preferred. For instructions, write or call 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.org on the Internet.

Reviewers

Additional reviewers are needed, to assist in check-
ing new articles for completeness, accuracy, and
presentation. Volunteers are invited to submit
their names and interests for consideration; write to
TUGboat@Math.AMS. org or to the Editor, Barbara
Beeton (see address on p. 95).

TUGDboat Editorial Board

Barbara Beeton, Editor

Victor Eijkhout, Associate Editor, Macros

Jackie Damrau, Associate Editor, BTEX

Alan Hoenig, Associate Editor, Typesetting on
Personal Computers

See page 95 for addresses.

Other TUG Publications

TUG publishes the series TEXniques, in which have
appeared reference materials and user manuals for
macro packages and TrX-related software, as well
as the Proceedings of the 1987 and 1988 Annual
Meetings. Other publications on TEXnical subjects
also appear from time to time.

TUG is interested in considering additional
manuscripts for publication. These might include
manuals, instructional materials, documentation, or
works on any other topic that might be useful to
the TEX community in general. Provision can be
made for including macro packages or software in
computer-readable form. If you have any such items
or know of any that you would like considered for
publication, send the information to the attention
of the Publications Committee in care of the TUG
office.

TUGDboat Advertising and Mailing Lists

For information about advertising rates, publication
schedules or the purchase of TUG mailing lists,
write or call the TUG office.

Trademarks

Many trademarked names appear in the pages of

TUGboat. If there is any question about whether

a name is or is not a trademark, prudence dictates

that it should be treated as if it is. The following

list of trademarks which appear in this issue may

not be complete.

APS (5 is a trademark of Autologic, Inc.

DOS and MS/DOS are trademarks of MicroSoft
Corporation

METAFONT is a trademark of Addison-Wesley Inc.

PCTEX is a registered trademark of Personal TEX,
Inc.

PostScript is a trademark of Adobe Systems, Inc.

TEX and Ap4S-TEX are trademarks of the American
Mathematical Society.

Textures is a trademark of Blue Sky Research.

UNIX is a registered trademark of UNIX Systems
Laboratories, Inc.
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General Delivery

Opening words
Christina Thiele

It’s summer. Beginning of July. What could I write
about for this issue of TUGboat? You've been anx-
iously awaiting your copy of 14 #1, and it has fi-
nally arrived. Shortly after that, TTN 2,3 turned
up — and now this issue of TUGboat. Information
glut!

Should I suggest you take your copies with you
on vacation? No ... that would be pushing our
mission too far! True, we want to spread informa-
tion about TEX, but ... at the beach? We're like
everyone else— we want a vacation away from our
favourite program too! So what can I tell you today?

Well, I've begun having some fun again with
TEX. “Well,” you say, “don’t you work with it all
the time? Isn’t that enough?!” No ... what I do is
work with TEX. But play? Not often. And usually,
it’s with a specific project/problem in mind.

Nevertheless, I've been having fun playing with
fonts: one was to address a need for some Hebrew
text (complete with vowel diacritics) in an article
on Roger Bacon’s knowledge and use of other lan-
guages; the other was to try and bring “an Irish
flavour” to a collection of articles.

The Hebrew fonts I used are by Joel Hoffman
and come complete with a little user’s guide.! Hav-
ing just that little bit of documentation, which itself
then serves as a model of how to use the macros,
made it so easy to introduce something entirely new
into what was otherwise quite a mundane file. And
it reminded me that no matter how beautiful or ex-
citing or clever a macro or font or style file is, with-
out documentation it’s just not a lot of fun to try to
use it. So for all of you who are putting out style files
or macros or designing fonts, do give serious thought
to writing up some simple little samples and expla-
nations of what you’re offering— you’ll have some
extremely grateful users sending you nice notes of
appreciation and thanks.

The other bit of fun was to try using a font
which had been suggested as a way of adding some
“Irish-ness” to a collection of conference papers: us-
ing Irish knotwork as accent pieces — some call them
dingbats. Jo Jaquina has designed 7 fonts, varia-
tions of one another, and provided a few samples of

! Available as hclassic at a variety of servers;
I picked up my copies from noa.huji.ac.il.

97

their use.? The results? Quite spectacular, or so it
seems to me. This is the first time I've used a font
which isn’t letters and numbers and symbols, but
rather, each “character” is a design element which
are then combined, with fairly seamless results, into
complex patterns (rather like taking some of those
ASCII symbols on a DOS machine, the ones which
define corners and lines and shaded boxes and all).
Manipulating the font elements hasn’t been all that
easy, mainly because I may be missing some basic
TEX concepts (I do have some interesting gaps ...
well, ok, chasms ... in my knowledge of the beast).
But I am getting the results I wanted, and hoped for.
So tip of the hat to his efforts, and for generously
placing his fonts onto the TEX archives.

1 TUG’93

Many of us are preparing for the Annual Meeting,
writing papers, re-writing papers (!), working on
overhead slides, thinking of all the questions we have
for this or that person; maybe some vacation time
away from all this TEX stuff! If you aren’t able to
make it to this meeting, remember that the Proceed-
ings issue of TUGboat will bring you all the details.
And while I’'m talking about the meeting: the Con-
ference Planning Committee has put out a call for
proposals for future meeting sites. See TTN 2,3:26
for more information.
Speaking of conferences ...

2 Another society

... let me tell you about one I attended a few weeks
ago, in June. It was the 15** Annual Meeting of the
Society for Scholarly Publishing, held this year in
Washington, D.C. They count some 1,000 members,
and over 400 were registered for one, two or all three
days of the meeting this year! That’s an astonishing
figure —and one which I certainly envy! Of course,
being on the east coast, where a large proportion of
the publishing and printing industry resides, made
such a high turnout possible. We ourselves experi-
enced this at the TUG’91 annual meeting, “Inroads
into Publishing”, where some 240 attendees came for
the first day, and overall attendance hovered around
200. I believe the potential exists within our own
user group to see attendance figures still grow. But
back to the SSP meeting ...

I was initially drawn to the program because I
saw, for the first time that I can recall, mention of
“TEX”; it was part of a session entitled “Alphabet
Soup: SGML, TgX, PS, DTD, FOSI, DSSSL ...” Af-
ter contacting the organiser, saying how delighted

21 acquired the fonts from the Stuttgart server
in /soft/tex/fonts/knot.
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I was, as TUG’s president, to see TEX on the pro-
gram, [ ended up offering to put together a poster
display on the use of TEX for humanities journals —
a counterpoint to the usual stereotype of “TEX is for
math and all that technical stuff.”

T've managed to locate a total of 16 publica-
tions, but surely there are more! I went through
our membership directory of last vear, and there
were several addresses there which seemed to carry
a hint, a whiff of a humanities involvement ...

I would like to see this type of information col-
lected and made available to all users, current and
potential, of TEX for the non-math/technical side
of things. So I'm turning this into what one might
term “a personal on-going project” —sounds rather
grandiose!

I would therefore like to enlist your assistance
in identifying more humanities journals which are
currently using TEX or which once used it: contact
me at cthiele@ccs.carleton.ca, and I'll send you
a form which asks for the basic information. This
is for journals which use TEX either as a purely in-
house tool, or which accept TEX-encoded files from
authors.

There is a large bibliography maintained by
Nelson Beebe on publications produced with TEX, or
about TEX, and I'll be passing along the information
I collect to Nelson so that the collection will be as
up-to-date as possible (Nelson’s heard this promise
before, but now that it’s been done publicly ...).
As for books produced with TEX: do try to send
in your particulars to Nelson Beebe and add to the
bibliography.

To step back a bit from the details ... the SSP
meeting was well worth the time and money spent.
For me, TEX is a terrific tool—but I'm using it in
the larger context of scholarly/academic publishing.
And that’s where I need additional information and
guidance. I urge everyone who is in the same situa-
tion —using TEX as a tool within a larger context —
to look around and consider joining a user group
or association or society which is mainly about that
context. It’s not your TEX knowledge which will im-
prove so much as your knowledge in applying TEX
well.

And with that final urging, it’s time to bring the
column to a close. Enjoy reading this issue. Have
a wonderful summer. Take a break from your key-
boards. And we’ll see you in September.

3 Elections coming up!

Well ... we didn’t get this issue off to the printer be-
fore the Aston meeting, so I have a chance to insert
one final note.
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This fall we’ll be having elections for the board.
There are 15 positions open, and it's going to be a
bit tricky as we move the entire board onto staggered
terms; that is, this is the beginning of the move to
have 5 board positions come up for election at any
one time, rather than all 15 positions at once.

The terms of the present board members ex-
pire December 31, and the terms of the new board
members begin January 1. The ending dates of the
terms will be shifted ahead to the annual meeting,
and the slate is being split into three groups of 5
(after ballots are counted and it’s clear which 15
have been elected) so the shortest term will be 11/
vears and the longest, 314 years. The president’s
term had already been shifted to coincide with the
annual meeting. What this will mean is that even-
tually we will have elections in the spring, before
the annual meeting. First spring election will be in
1995, at which time 5 board positions, along with
the position of president, will be decided.

But right now, we have a fall election. Nomina-
tion forms had to be at the TUG office by September
1st. Ballots will be mailed to all members about 30
days after that date. Marked ballots must be re-
turned within the following 6 weeks. Results will be
published in the next available issues of TTN and
TUGboat.

Take the time to read the election material
when it arrives; this user group of ours is very im-
portant to us, and to all TEX users. Contribu-
tions you make to the group often are contributions
which then travel out further: look at the Techni-
cal Council’s working groups, look at the archives,
think about the ways in which material published
by TUG has become the main source of information
on such software as PICTEX and edmac. It is very
important for you to participate in TUG in what-
ever way you can. Elections are one direct way to
do that; a direct line between you, the member, and
those who help set the direction for the user group.
What happens to TUG matters a lot to me—show
that it matters to you, too.

¢ Christina Thiele
5 Homestead Street
Nepean, Ontario
K2E 7N9 Canada
cthiele@ccs.carleton.ca
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Editorial Comments

Barbara Beeton

Since this issue didn’t get sent to the printer before
1 left town for the annual meeting, let’s take this
opportunity to catch up on a few items that were
announced in Aston, as well as those of which I was
already aware earlier.

1 TEX 3.1415 / METAFONT 2.71 on the way

TEX and METAFONT have both added a digit in
their progress toward 7 and e. Early in June I re-
ceived a package from Don Knuth containing his re-
sponses to the last year’s worth of bug reports. The
technical details have been sent to the implemen-
tors, and system-specific implementations should be
making their way to an archive near you, or onto
the shelves of your commercial supplier.

These are the features of the new release that
are important to system managers and users.

1.1 All volumes of Computers &
Typesetting have been “frozen”

The final versions of these volumes were printed late
in 1992. The numerology is, in part,

o the 22" printing of The TfXbook (softcover)
and the corresponding edition of Volume A;

o the 5 printing of Volume B;
e the 4*® printing of Volume D.

No more changes will be made to these volumes
even if they are reprinted again. FErrata will con-
tinue to be recorded and posted (no more often
than annually) to the file errata.tex in the TgX
archives. There are now eight numbered errata files,
errata.one through errata.eight, covering vari-
ous time periods from 1982 to the printing of the
final versions. For anyone wishing to obtain this in-
formation who doesn’t have ftp access, check with
the TUG office for information.

1.2 This release is internally consistent

Important changes have been made to nearly all
files in the TEX system. In addition to the updated
TEX and METAFONT programs, there are new ver-
sions of plain.tex (3.1415) and plain.mf (2.71)
as well as of the trip and trap tests. Some of the
changes: In plain.tex the changes relate to the \b
accent in slanted fonts and to the \upbracefill and
\downbracefill macros; in plain.mf there are two
corrections to the cutdraw macros.

When upgrading, please upgrade everything!
Don told me, “Please encourage everybody to in-
stall this version ASAP.”
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2 IMTEX 2e coming in October

It was announced at the meeting that the release of
IATEX version 2e is expected in October, to replace
the ever-confusing version 2.09 of various dates.

This version of IA#TEX will incorporate the
NFSS2 (described in the article by Sebastian Rahtz,
page 132) and many features provided for enhanced
flexibility in a multilingual environment. It is in-
tended as a full replacement for version 2.09, for
which maintenance will cease.

The release is timed to coincide with the pub-
lication of a new book, The I*TEX Companion, by
Frank Mittelbach, Michel Goossens and Alexander
Samarin. Proofs of the book in its current state were
the reference material for a I4TEX course taught by
Frank and Michel just before the meeting, and I un-
derstand that the intense scrutiny of the students
was most welcome in helping to eliminate bugs.

After the release of IATEX 2e, and until the ap-
pearance of I#TEX 3, there will be regular mainte-
nance, with updates scheduled twice a year. I#TEX
users can become used to the principle that they
should upgrade, or at least consider upgrading, their
system every six months, and not just check for the
latest update when something goes wrong. At the
very least this should help cut down on questions
about old versions that now appear too frequently
on comp.text.tex and friends.

3 The annual meeting at Aston University

The meeting— TUG’s first annual meeting outside
North America—was a good one. Although the
weather didn’t always cooperate, there were plenty
of attractions to hold the attention of at least this
devoted attendee.

A novel feature was a daily “newspaper”, The
TUGly Telegraph. (Actually, the masthead was
set in one of Yannis Haralambous’ old-style Fraktur
fonts, and there were puzzled expressions on some
faces until they figured out what it said.) Congratu-
lations to Steffen Kernstock on making it happen; I
understand that he arrived with the idea just before
the meeting and put it together on the spot.

The last issue of the Telegraph listed the par-
ticipants, and it was a wide-ranging crowd — 162
names (registrants for both the meeting and the
courses before and after) from at least 23 countries!
I saw a lot of old friends, and am happy to report
that I made some new omnes too, in the process at-
taching faces to quite a few names I knew only from
e-mail. I do recommend the meeting to anyone who
can manage to attend; it’s only at meetings of TUG
or the other user groups that one will find such a
concentration of serious (well, not always serious!)
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and enthusiastic TEXers, ready to discuss just about
any topic with anyone who is interested.

The conference program had a lot of good mate-
rial, and the pace was sufficiently relaxed that there
was usually plenty of time to ask questions, and to
talk to the speakers at coffee and tea breaks after-
ward. As in previous years the program was “single
thread”, so it wasn’t necessary to decide which pre-
sentations to attend or skip. For those who couldn’t
attend, the editors of the Proceedings (Mimi Bur-
bank and Sebastian Rahtz) have been working hard
to get the papers into good shape; the results should
arrive in your mailbox sometime in October. And
thanks to these two good people for giving me a bit
of rest.

Unfortunately, I did miss a number of the pre-
sentations. Shortly before the meeting, a Technical
Working Group on the 256-character math encoding
was constituted, and we spent quite a bit of time
putting together a preliminary report for presenta-
tion at a workshop late in the week. See below for
more details.

A number of vendors had displays and demon-
strations set up, and I saw quite a few people asking
questions. Along with the “active” displays, a rather
large table contained a wide range of books on TEX
and related subjects. New publications included the
two INTEX books reviewed by Nico Poppelier in this
issue (page 127), and, wonder of wonders!, at long
last, Stephan von Bechtolsheim’s TgX in Practice,
all four volumes of it. A reviewer has been assigned,
and a book review will appear in an upcoming issue.

There was one truly special event: an excursion
to Stratford on Avon for a performance of King Lear
by the Royal Shakespeare Company. Before the per-
formance (which was stunning), we were treated to
a private showing at the Shakespeare Centre Library
of a copy of the First Folio and a number of other
books that were related in some way either to Shake-
speare or to King Lear. These included a couple of
herbals (books about plants and their uses; these de-
scribed plants mentioned in Shakespeare’s works), a
compendium of literary personages in the Stratford
area contemporaneous with Shakespeare (his entry
isn’t even particularly long, while the other names
there have faded from common memory), several
fine editions of the plays, some books that might
have been source material for the Bard, and various
other rare items. The curator of the collection was
both enthusiastic and knowledgeable, and she read-
ily answered our many questions, sometimes leafing
through the displayed volumes for other relevant ex-
amples. What a wonderful time I had! The idea for
this excursion was inspired.
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Finally, I'd like to extend my thanks to the Pro-
gram and Arrangements Committees; to the TUG
office staff, who were also on hand to help “person”
the registration desk, and to the staff of the hosting
institution, Aston University. Good show!

3.1 And next year’s meeting ...

A proposal regarding meeting sites was accepted by
the TUG Board of Directors, recommending that lo-
cations be varied in a regular cycle of western North
America, eastern North America, and Europe. Since
this year’s meeting was in the U.K., next year’s
should be in the west. 1994 will be TUG’s 15}
year, and Santa Barbara, new home of the TUG of-
fice, was chosen as a tentative site. A committee
is being formed, and a call for papers will be dis-
tributed when information about dates is available.

4 CTAN —the Comprehensive
TEX Archive Network

A new wrinkle has been added to our friendly
TgX archives, as announced at the meeting. Three
major sites, with the possibility of expansion, are
now fully synchronized, their contents mirrored
within 24 hours. George Greenwade, archivist ex-
traordinaire and Chair of the Technical Working
Group on TEX Archive Guidelines, in cooperation
with Rainer Schopf, Sebastian Rahtz, Karl Berry,
Joachim Schrod and others, has not only established
workable guidelines, but also put them into effect.

The three sites that now comprise CTAN are

ftp.shsu.edu

ftp.tex.ac.uk and

ftp.uni~stuttgart.de
I understand that some site changes may be in the
works, to get access to faster, more reliable network
connections (the traffic to these sites is truly over-
whelming), so keep a lookout for announcements.

A preliminary note can be found in TTN 2,3:15,
and a full report from George will appear in the
Proceedings of the meeting.

4.1 Part of the labrea archive superseded

With the regularization of these reliably maintained
archives, the authoritative sites for some classes of
files will move away from labrea.stanford.edu,
the last connection of the TEX archives to their origi-
nal home. For a long time, labrea has been without
an on-site archive manager, and updating of files
there is irregular at best. labrea will remain the
canonical site for the core of TEX — Knuth’s files —
but IATEX maintenance is now in the care of the
IATEX 3 project group in Germany, and George has
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given me an account on the SHSU machine to main-
tain the TUGboat files that have been released for
public access.

5 TUGDboat tables of contents on-line

The TUGboat area in the SHSU archive is
tex-archive/digests/tugboat

It contains, among other things, the plain and IATEX

styles for TUGboat and the TUG meeting proceed-

ings, complete tables of contents for all issues, and

Nelson Beebe’s explosion of this information into a

BIBTEX file and permuted index.

The tables of contents are stored by year in files
named tbuvyy. cnt (vv is the volume number and yy
the year); they can be run through TEX in 5-volume
chunks with “driver” files named tbcvov. tex where
vv is a multiple of 5 giving the number of the last
volume in the group. To process the tables of con-
tents, the file tbcont.def is also needed.

The file of TUGboat contents in BIBTEX form
is tugboat.bib; tugboat.kwic and tugboat.ptx
present the same information in keyword-in-context
and permuted index form respectively.

I've done some work toward creating a “real”
index for TUGboat but it is still quite a way from
completion. Until that is available, anyone looking
for a particular TUGboat article should be able to
find it with the help of one of these files if they know
either the author or some word(s) from the title.

¢

6 Encoding of 256-character math fonts

A project is underway to define an encoding for
math symbols in the form of 256-character fonts to
accompany the 256-character text fonts in the Cork
encoding. This is a joint effort of the TUG Techni-
cal Working Group on TEX Extended Mathematics
Font Encoding (of which I am chair) and members
of the IATEX 3 project. Active participants include

o for the TWG: Alan Jeffrey, Jan Michael Ryn-
ning, and myself;

o for the IATEX 3 project: Justin Ziegler (a French
student whose services have been provided for

the summer with support from GUTenberg),
Frank Mittelbach, and Chris Rowley.

On the basis of e-mail discussions before the
meeting and a lot of working sessions at Aston, a
preliminary proposal was presented at a workshop.
Since then, an electronic discussion list has been set
up to continue to gather ideas, and the traffic has
been heavy. A completed proposal is expected by
early September, when Justin must return to school.
The report of the group will be published in an up-
coming issue of TUGboat.
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7 Gimme an A!

Earlier this year, a contest was announced (TTN
2,2:28), soliciting contributions of macro definitions
that would produce a robust, well-behaved A in the
IATEX logo. The winners were to be announced at
the Aston meeting. Sadly, perhaps because insuf-
ficient time was available between the time the an-
nouncement reached its audience and the time of the
meseting, there were almost no entries and no win-
ners. Instead, the contest has been extended until
December 31. Read the new announcement (page
103) and start writing.

8 A comment on font naming

Although it should be well known by now that the
CM prefix should be applied only to fonts that use
Don Knuth’s Computer Modern shape programs
without change, an occasional announcement ap-
pears in the electronic discussion lists to the effect
that some new font, with new shapes in it, is be-
ing added to the repertory available to TEX, and a
name proposed with CM at the beginning. The last
such instance, early in April, was the subject of this
message from Pierre MacKay to the author of the
new shapes and to the TEX archive managers:

[...] I am extremely uneasy about appropriating
the CM prefix without a reference to Don Knuth.
When AMS adds to the CM repertory, it is by
changing parameter files, not by supplying new
designs. [...]

My own practice, even for fonts that are only
of interest to a limited clientele, and even for
fonts that do not seriously alter the character
programs of Computer Modern is to change the
first letter. The relation to Modern, which is a
well-known family of designs, should remain part
of the name, but unless Don officially adopts a
new set of character designs into the Computer
Modern typeface, I think we should be cautious
about adding an entire set of new glyphs to the
known set that we now call Computer Modern.

At very least, I should like to be assured that
Don is aware of, and consents explicitly to the
addition of these glyphs to a set that is otherwise
almost entirely his own creation. It may be a
rendering of Monotype Modern No. 8, but it is
his rendering.

Don’t change the font — just the name.

Now, let’s get this off to the printer.

o Barbara Beeton
American Mathematical Society
P. 0. Box 6248
Providence, RI 02940 USA
bnb@Math.AMS. com
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The Donald E. Knuth Scholarship:
1993 Scholar and 1994 Announcement

The Donald E. Knuth Scholarship was unfortunately
not awarded this year, due to lack of eligible can-
didates. The amount of money allocated for the
award was transferred to the bursary fund of this
vear’s TUG Annual Meeting, which enabled several
TEX users from currency-poor countries to attend
the Meeting.

At the 1993 TUG Annual Meeting the Board
of Directors of TUG has decided that, starting with
the 1994 Scholarship, the Knuth Scholarship will be
open to all TEX users, not just to TUG members.
Otherwise the same rules for the Scholarship com-
petition will apply, and the current committee will
serve again for the 1994 Scholarship.

Announcement of the 1994 competition

One Knuth Scholarship will be available for award
next year. The competition will be open to all TEX
users holding support positions that are secretar-
ial, clerical or editorial in nature. It is therefore
not intended for those with a substantial training in
technical, scientific or mathematical subjects and,
in particular, it is not open to anyone holding, or
studying for, a degree with a major or concentra-
tion in these areas.

The award will consist of an expense-paid trip
to the 1994 TUG Annual Meeting at Santa Bar-
bara, USA, and to the Scholar’s choice from the
short courses offered in conjunction with that meet-
ing; and TUG membership for 1993, if the Scholar
is not a TUG member, or for 1994, if the Scholar is
already a TUG member. A cap of $2000 has been
set for the award; however, this does not include
the meeting or course registration fee, which will be
waived.

To enter the competition, applicants should
submit to the Scholarship Committee, by the dead-
line specified below, the input file and final TEX out-
put of a project that displays originality, knowledge
of TEX, and good TEXnique.

The project as submitted should be compact in
size. If it involves a large document or a large num-
ber of documents then only a representative part
should be submitted, together with a description of
the whole project. For example, from a book just
one or two chapters would be appropriate.

The project may make use of a macro pack-
age, either a public one such as I#TEX or one that
has been developed locally; such a macro package
should be identified clearly. Such features as sophis-
ticated use of math mode, of macros that require
more than “filling in the blanks”, or creation and
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use of new macros will be taken as illustrations of
the applicant’s knowledge.

All macros created by the candidate should be
well documented with clear descriptions of how they
should be used and an indication of how they work
internally.

All associated style files, macro-package files,
etc., should be supplied, or a clear indication given
of any widely available ones used (including version
numbers, dates, etc.); clear information should be
provided concerning the version of TEX used and
about any other software (e.g. particular printer
drivers) required. Any nonstandard fonts should be
identified and provided in the form of .tfm and .pk
files suitable for use on a 300dpi laser printer.

While the quality of the typographic design will
not be an important criterion of the judges, candi-
dates are advised to ensure that their printed output
adheres to sound typographic standards; the rea-
sons for any unusual typographic features should be
clearly explained.

All files and documents comprising the project
must be submitted on paper; the input files should
be provided in electronic form as well. Suitable elec-
tronic media are IBM PC-compatible or Macintosh
diskettes, or a file sent by electronic mail.

A brochure with additional information is avail-
able from the TUG office. To obtain a copy, or to
request instructions on e-mail submission, write to
the address at the end of this announcement, or send
a message by e-mail to TUG@Math.AMS.org with the
subject “Knuth Scholarship request”.

Along with the project, each applicant should
submit a letter stating the following:

1. affirmation that he/she will be available to at-
tend the 1994 TUG Annual Meeting;

2. affirmation of willingness to participate on the
committee to select the next Scholar.

Each applicant should also submit a curriculum
vitae summarizing relevant personal information, in-
cluding:

1. statement of job title, with a brief description
of duties and responsibilities;

2. description of general post-secondary school ed-
ucation, TEX education, identifying courses at-
tended, manuals studied, personal instruction
from experienced TEX users, etc.;

3. description of TEX resources and support used
by the candidate in the preparation of the
project.

Neither the project nor the curriculum vitae should
contain the applicant’s name or identify the appli-
cant. These materials will be reviewed by the com-
mittee without knowledge of applicants’ identities.
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If, despite these precautions, a candidate is identifi-
able to any judge, then that judge will be required
to make this fact known to the others and to the
TUG board members responsible for the conduct of
the judging.

The covering letter, curriculum vitce, and all
macro documentation that is part of the project in-
put should be in English. (English is not required
for the output of the project.) However, if English
is not the applicant’s native language, that will not
influence the decision of the committee.

Selection of the Scholarship recipient will be
based on the project submitted.

Schedule

The following schedule will apply (all dates are in
1994):

March 7 Deadline for receipt of
submissions

Judging period
Notification of winner
1994 Annual Meeting,

Santa Barbara, USA

March 21-May 16
May 23

July or August
(to be announced)

The 1994 Scholarship Committee consists of
e Chris Rowley, Open University, UK (Chair);
e David Salomon, California State University,
Northridge, USA;

e Jenny Smith, John Wiley and Sons, Ltd.
Chichester, UK.

Where to write

All applications should be submitted to the Com-
mittee in care of the TUG office:

TEX Users Group
Attn: Knuth Scholarship Competition
P.O. Box 869
Santa Barbara, CA 93102 USA
e-mail: TUG@Math.AMS.org

Nico Poppelier
Liaison to the 1993 Committee
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The A-in-IYTEX Contest:
Deadline Extended

The A-in-I#TEX Contest deadline has been ex-
tended to December 31, 1993. We felt that the
official contest notice did not reach the IATEX users
with enough time to work on contest solutions. Take
a few minutes, days, or weeks and develop your en-
try; submit it for judging! You may just have the
winning entry! And if you haven’t heard about it . ..

Currently there are several macros that let you
set the IATEX logo. Some print the ‘A’ as a small-
cap ‘a’ from a caps-and-small-caps font, while others
use the \scriptsize capital ‘A’ of the current math
family. Some work fine only with 10pt roman and
larger; some work fine with several font faces; and
some are robust, while others are fragile.

All current TUG members are invited to par-
ticipate in “The A-in-I#TEX Contest.” Participants
may enter any of the following contest categories:

¢ Basic Solution: The macro(s) should be sim-
ple, easy-to-understand, not necessarily robust,
although robustness is a favorable feature;

¢ Elegant and Sophisticated Solution: The
macro(s) should exhibit good coding manners,
and guarantee complete robustness and reliabil-
ity;

e Guru Solution: The macro(s) can resort to
the weirdest and most arcane internal TEX com-
mands and need not be understandable except
by real gurus.

All solutions should be plain-TEX compatible; it
must be specified if the New Font Selection Scheme
is required. Additional requirements are that the
solution should also work with any other form of
(I»)TEX that makes use of the extended 256-glyph
fonts.

The contest entries must be submitted electron-
ically to the contest judges shown below:

North America: Jackie Damrau
damrau@sscuxl.ssc.gov
Claudio Beccari

beccari@polito.it

Elsewhere:

Submissions should be in the form of a com-
plete I#TEX source file with the definition for the
new logo located in the preamble and accompanied
by detailed comments.

The contest winners will be announced and
prizes awarded during the 1994 TEX Users Group
Annual Meeting.

Judges for the contest are: Claudio Beccari,
Jackie Damrau, Michael Downes, and Peter Flynn.
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Philology

Fonts for Africa: The fc Fonts

Jorg Knappen  Chair of the TWG on
African Languages with Latin Writing

Abstract

A font (fc) with 256 characters for the needs of
african languages with latin writing is presented.
The so-called critical languages with more than
1 mio. speakers are supported. It is implemented in
METAFONT using Sauter’s tools for the parametri-
sation.

Introduction

On the continent of Africa, several hundred different
languages are spoken, the numbers of speakers of
each ranging from more than 100 mio. down to few
hundreds. Many languages do not have a written
form; other languages have some written form, but
it is not standardised yet. Or even worse: there
exists more than one writing system for the same
language (e.g. protestant and catholic orthography).
Clearly, it was impossible to check out all writing
systems of all possible languages. This work confines
itself to the so-called ‘critical languages’ according
to a definition of the US Department of Education
in 1986. All these languages have more than 1 mio.
speakers.

Three main writing systems are in use in Africa:

o @thiopian writing, used for several languages in
Athiopia and Eritrea.

o arabic writing, used in northern Africa and on
the east coast for several languages. It is now
losing ground against latin writing; languages
like Suaheli and Hausa are now mainly written
in latin.

e latin writing is now being introduced or estab-
lished in the rest of Africa.

In this overview, I want to mention also some other
writing systems. The Tuareg living in the Sahara
use the over 2,000 years old tifinagh writing system,
a right-to-left writing; the Kopts in Agypt still use
koptic for religious purposes.

An interesting development was the invention of
a somali alphabet by Osman Yusuf, which combined
influences from the three major writing systems, but
this system did not achieve official status in Somalia.

The introduction of latin writing was first done
by missionaries, who invented orthographies quite
arbitrarily. But since the first half of this century,
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there have been attempts to standardise the newly
introduced alphabets.

As a result of these attempts, an ‘african ref-
erence alphabet’ emerged, based on the principle of
one sound, one sign which is also the principle of the
international phonetic alphabet. There are many
borrowings from the phonetic alphabet in african
writing. These efforts are now coordinated by the
UNESCO.

The fc Fonts

The fc font encoding scheme encodes characters nec-
essary to typeset the major african languages with
latin writing. In selecting these languages, I fol-
lowed the list of so-called critical languages. Un-
fortunately, it proved impossible to put really all
characters into one 256-character font. Therefore, 1
applied the following selection rules:

e The standard TEX character set is still avail-
able.

e Characters with entirely new shapes are in-
cluded with highest priority.

o Characters which need another accent in some
languages have the second highest priority.

e Characters which are difficult to handle by TEX
macros are preferred over those which are easier
to handle (e.g. characters with diacritics below
are preferred to those with diacritics above).

e Characters which occur only in tonal languages
and carry a tonal mark, are most likely dis-
carded.

The fc fonts have several other interesting features
some of which T list here:

o The lower half of the fc encoding scheme is iden-
tical to the Cork (or ec) encoding scheme for
european languages.

e If a character occurs both in the fc scheme and
in the Cork scheme, it has the same encoding.

e The difference between uppercase and the cor-
responding lowercase character is a constant.

o It is possible to create virtual fonts to obtain
all those characters of tonal languages which
needed to be discarded.

e It is possible to rebuild the cm fonts and the
ec fonts as virtual fonts from the fc fonts. In
the latter case three letters are missing (edh,
thorn and Thorn) and cannot be done with-
out larger loss in quality. Of course, there are
smaller quality losses in building such a virtual
font, e.g. for 1, where the "-accent comes out
too wide. :

The following languages are supported (with the
proviso about tones made above): Akan, Bamileke,



TUGboat, Volume 14 (1993), No. 2

Basa (Kru), Bemba, Ciokwe, Dinka, Dholuo (Luo),
Efik, Ewe-Fon, Fulani (Fulful), G4, Gbaya, Hausa,
Igbo, Kanuri, Kikuyu, Kikongo, Kpelle, Krio,
Luba, Mandekan (Bambara), Mende, More, Ngala,
Nyanja, Oromo, Rundi, Kinya Rwanda, Sango,
Serer, Shona, Somali, Songhai, Sotho (two different
writing systems), Suaheli, Tiv, Yao, Yoruba, Xhosa,
and Zulu.

I decided to support two european languages,
which are not covered by the ec-scheme, namely
Maltese and Sami®.

There are some writing systems which are not
supported by the fc fonts. First to mention is the
writing of Khoi-San languages with their character-
istic click sounds. Missing is the letter # which can
be constructed as a macro. The obsolete orthogra-
phies of Xhosa and Zulu are not supported (they
used a cyrillic B (B) as uppercase of B).

Also not supported is the obsolete orthography
of Igbo which contains an o with horizontal bar (e).
A proposed alphabet for Tamasheq (a berber lan-
guage) is not supported because there is no evidence
that it ever caught on.

Design of the letters

The design of the letters closely follows the com-
puter modern fonts by Donald E. Knuth. Much of
the METAFONT code made its way unchanged to the
fc fonts. However, several modifications were neces-
sary in the case of italics. Since Eve has both ‘f” and
‘f’, the latter looking like the italic letter f, the italic
letter f was redesigned to have a straight, uncurved
descender (f, f). Similarly, the italic letter v was
redesigned to have a sharp edge (v). In consequence
of the last change, the italic letters w and y were
changed, too (w, ).

Deliberately, I changed the appearance of the
roman letter scharfes s. Its new shape exhibits the
ligature of long and short s from which it originally
derives (8).

How to use the fc fonts

At the present time, I support only I#TEX and plain
TEX with the new font selection scheme (NFSS) by
R. Schépf and F. Mittelbach. There are the files
fontdef.fc and fclfont.sty which load the fonts
and set the standard TEX commands for accents cor-
rectly. But, at the moment there are no standard
control sequences to get the newly added charac-

! The Cork scheme includes the letter eng (n)
especially for Sami, but it is missing the letter t with
bar (t). However, with the letter eng several african
languages can be written using the Cork scheme as
well.
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ters, except that \| shall produce the universal ac-
cent ().

Name Shape Input

Hooktopb 6, B +b, +B
Hooktope ¢, € +c, +C
Hooktopd d, D +d, +D
Open e e, & +e, +E
Long f f, ' +f, +F
Ipa gamma §, ¥ +g, +G
Latin iota 1, L +i, +1
Enj n, N +j, +J
Hooktop k &k, K  +k, +K
Eng g, D +n, +N
Open o 2,0 +o, +0
Hooktopp p, P +p, +P
Esh LI +s, +S
Hooktop t £, T +t, +T
Variant u v, U +u, +U
Ezh 2.3 4z, +Z
Crossed d a,b /4, /D
Crossed h h,H /h, /H
Crossed t t, T /t, /T
Tailed d d,b =d, =D
Inverted e o, d =e, =E
Long ¢t t, T =t, =T

Table 1: Overview of the special letters in the fc
fonts and their access via fcuse.sty

There is another style option (fcuse.sty)
which makes the special characters accessible via
active characters. Three characters needed to be
activated, since the letters d and t carry the load of
three new variants (d, d,, d; €, t, ). An overview of
the assignments is given in Table 1.

Implementation

The implementation follows closely to the one of the
cm fonts. The distinction between parameter files,
driver files and programme files is kept. The param-
eters are computed from the design size of the fonts
with the help of the Sauter tools. This allows an
easy nonlinear scaling. I added only one new param-
eter, univ_acc_breath, which governs the shape of
the universal accent. To adjust the height of ac-
cented capitals the parameter comma_depth was em-
ployed. The result is excellent with serif fonts, but
not that good with sans serif ones. I made up one
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Table 2: The font ferl0

new parameter file, creating a sans serif type-
writer fontshape. There were only minor modifica-
tions needed in the programmes of the letters i, 1,
and | to make it work.

There is not much to say about the driver
files, except that there are additional kerns for kV,
kW, mV, mW, and eV. The ligatures from the Cork
scheme to get german and french quotes are in-
cluded, too. The programme files are completely
reorganised. The huge files are split into smaller
ones each containing only one to three letters of the
alphabet. The shape of the letter is saved as a pic-
ture and only the diacritic is calculated to get an
accented letter. This is done to save cpu time and
to make the maintenance of the files easier. The
accented letters are generated only on demand, i.e.
if their code is known. The codes are given in the
file coding.fc. It is possible to use the same source
to create other real fonts by replacing the coding
file. The so-created fonts may not be called fc, since
this abbreviation is reserved to fonts which are fc-
encoded.

Outlook

The fonts are done now, but there is lot of work left
in creating suitable styles for african languages and
virtual fonts, if needed. For this work, the speakers
and users of the african languages are qualified best,
and I hope that there will be some results of this
work soon.

¢ Jorg Knappen
Chair of the TWG on African
Languages with Latin Writing
Institut fiir Kernphysik
D 55 099 Mainz
R. F. A.
knappen@vkpmzd.kph.uni-mainz.de
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Fonts

Implementing the extended TEX layout
using PostScript fonts

Sebastian Rahtz

1 Introduction

When Donald Knuth made virtual fonts part of the
general TEX repertoire at the end of 1989 [5], at the
same time as extending both TEX and METAFONT
to support 8-bit input, it immediately became obvi-
ous that the TEX world needed a new standard for
the layout of fonts. This is not the place to review
the discussion of what characters should be in a gen-
eralized 256 character text font (see [4, 3]), nor to
pass judgement on the proposed solution, finalized
at the TEX Users Group meeting in Cork in Septem-
ber 1990, but rather to demonstrate how the layout
can be implemented using PosTSCRIPT fonts (Don-
ald Knuth and Tom Rokicki have already shown how
to create POSTSCRIPT fonts in the original TEX lay-
out, using virtual fonts, implemented in the latter’s
distributed afm2tfm program). To remind ourselves
what we are aiming at, Fig. 1 shows the new lay-
out using the Extended Computer Modern Roman
font (der10, from the de family created by Norbert
Schwarz). Some characters needed extra work with
METAFONT, but most were created from existing
building blocks, and we shall follow this approach
with the PosTScripT fonts.

The set of procedures described below has only
been made to work in a limited environment, but
the principles can be used for most common dvi-to-
POSTSCRIPT drivers, so long as they support vir-
tual fonts. Our assumption in what follows is that
we are using Rokicki’s afm2tfm program (to convert
Adobe font metrics to TEX font metrics) and the
same author’s dvips program, currently the only
public domain dvi to POSTSCRIPT program to im-
plement virtual fonts. The system has only been
tested under Unix and OS/2, but should be easily
portable, consisting of a program written in C, and
the standard TEXware programs.

Examples are given in a Lucida Bright font.

2 Strategy

It may be necessary to remind readers that normal
PoSTSCRIPT fonts are essentially arranged as a set
of procedures which use a lookup table of names for
the characters; generally, fonts include a mapping
between the names and numbers, but this is eas-
ily changed. Thus the character exclamdown () is
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normally mapped to decimal 161, but it can always
be called by name, or mapped to another number.
The standard Adobe mapping is given in [1], and
corresponds to no obvious standard; the layout is as
shown in Fig. 2.

We can use straightforward methods to do the
basic redefinition of characters so that they suit the
extended layout. Firstly, we follow Rokicki’s lead in
afm2tfm and build up a virtual font which fools TEX
into thinking that character X is at position A in the
font, when it is in fact at position B; since we shall
need virtual fonts anyway, this is an economic so-
Iution. Until version 7.0 of afm2tfm, this was made
difficult by the fact that afm2tfm mapped undefined
characters in an Adobe font more or less randomly;
these are characters not assigned a font position in
the Adobe Font Metric file (such as composite let-
ter/accent combinations) which we want to use at
specific positions. This required changing the AFM
file (using a simple program to automate the pro-
cess) so that characters were given the number we
actually wanted —this forced afm2tfm to allocate
them correctly. Thus the AFM entry

C -1 ; WX 444 ; N zcaron ; B 25 0 418 674 ;
was changed to
C 186 ; WX 444 ; N zcaron ; B 26 0 418 674 ;

This also needed a slightly revised version of the
afm2tfm program itself, as it used to have a fixed
table listing the first 128 characters in the font (in
traditional TEX layout). I implemented this change
by having afm2tfm read an encoding table from an
external file.

With version 7.0 onwards of afm2tfm, Rokicki
provided a more general mechanism for changing
the encoding of a font at successive stages (at the
level of the virtual font, and also at the level of the
PostScript font itself). This has made the process
described here rather easier.

When we have constructed a suitable AFM file,
we can run afm2tfm with the option to generate a
.vpl file; but this only rearranges the existing char-
acters— what about the symbols which are not in
the original font? These fall into four groups:

¢ New composite letter/accent combinations like
‘S acute’ (S) which can be generated using the
available floating accents.

e Composite characters which can be ‘fudged’
using existing letters, such as the pseudo-
character for capital B (SS) or ‘ij’ (ij).

e New glyphs, such as the visible space character
(which can be created using rules, as in this
experiment) or ‘dotless j’ (J).

e New ligatures not provided in POSTSCRIPT
fonts, such as ffi (ffi).
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Figure 1: Extended TEX layout
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Figure 2: Unadulterated Adobe font layout (using AvantGarde)
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(CHARACTER 0 221 (comment Sacute)
(CHARWD R 525.00)
(CHARHT R 908.00)
(CHARDP R 20.00)
(MAP
(SETCHAR C 3)
(MOVERIGHT R -429.00)
(MOVEUP R 231.00)
(SETCHAR 0 1)
)

Figure 3. Virtual font file entry for S acute

(CHARACTER 0 274 (comment ij)

(CHARWD R 425.00)

(CHARHT R 688.00)

(CHARDP R 283.00)

(MAP
(SETCHAR C i)
(MOVERIGHT R -100.00)
(SETCHAR C j)
)

Figure 4: Virtual font file entry for ij

All of these need a character added to the vir-
tual font; each virtual font character description
consists of metrics for character width, height and
depth (and italic correction where appropriate), and
some instruction for what to do. These instructions
usually involve setting one or more characters from
base fonts, and inserting vertical or horizontal move-
ment (which can, of course, be negative). Typical
entries are shown in Figs. 3 and 4.

Making accent/letter combinations work in-
volves setting a letter, moving back to the right,
and then setting the accent. Assuming that accents
go onto the centre of a letter, the movement to the
right can be calculated automatically from the width
of the letter and the accent. In some cases there
must also be an upward movement to place an ac-
cent over, for instance, a capital letter. This up-
ward movement would be a problem were it not for
the fact that most fonts are consistently designed,
and accents are already at the right height to sit
over lower-case letters. The upward (or downward
for sub-letter accents) movement can be observed in
the AFM file which supplies model instructions for
the creation of the normal composites; this example
gives the right and upward movement of the acute
over a capital E:

CC Eacute 2 ; PCCE 0 0 ; PCC acute 139 214 ;
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Some cases will present special problems, such
as ‘1 acute’ (1), but an algorithm can be developed
for each of these characters which seems to be con-
sistent across fonts; thus ‘] acute’ needs the accent
raising more than normal. For those fonts which lack
characters like Thorn (P) and eth (8), these have to
be fudged in a way copied from the original Cork
demonstration chart.

To create completely new characters, we may
need to resort to coding directly in POSTSCRIPT;
for this demonstration, I experimented with creating
an extra font which contained just four new char-
acters. Luckily, the code to do this had already
been derived, and posted in a Usenet news group,
by Amanda Walker. Greater patience would proba-
bly permit these characters to be generated entirely
by \special commands in the virtual font, which
would avoid the need for a font metric file for the
tiny font. The code for creating the new font is given
in Appendix B.

3 Usage

The approach outlined in the previous section re-
sulted in two programs written in C, vpltovpl and
afm2afm, and a slightly amended afm2tfm program.
The latter two were made redundant by afm2tfm
7.0. Once the program vpltovpl has been compiled,
the procedure for generating the final font is as fol-
lows, with examples shown in Unix syntax for a font
‘Times-Roman’ with an AFM file called ptor.afm;
we generate a new font called ptmrq to distinguish
it from ‘normal’ fonts, utilising a ‘raw’ font called
ptmro.}

1. Run afm2tfm on the AFM file to generate a tfm
file for an unmapped version of the font, and a
vpl file describing the virtual font. The map-
ping is taken from an encoding file ec. enc, and
the -T option means that the encoding is to be
used both for the virtual font layout, and also
as instructions to the POSTSCRIPT interpreter
to change the internal mapping of the font to
make the normally inaccessible characters visi-
ble. The start of ec.enc is listed in Fig. 6.

afm2tfm ptmr.afm -T ec.enc -v ptmrqg.vpl
puntr0.tfm

2. Run vpltovpl on the vpl file, also telling it
the name of the afm file so that it can work out
accent corrections etc.

vpltovpl ptmrq.vpl ptmr.afm

1 This uses the ‘standard’ mames proposed by
Karl Berry, suffixing them with a variant letter in-
dicating an encoding.
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This adds virtual character entries to the end

of the .vpl file

3. We can now run the normal vptovf program
which creates the tfm file which TEX will ac-
tually use, and the vf file which drivers will
access.
vptovi ptmrq.vpl ptmrq.vf ptmrg.tfm

4. We have to tell dvips about the fonts we have
created, sothat it can resolve references to, e.g.,
ptmrq in the virtual font. This is done by lines
in the control file psfonts.map, which also in-
structs dvips to send the (same) encoding file
ec.enc to the POSTSCRIPT interpreter to set
up the font correctly. Some fonts may also need
downloading. Some examples lines are given in
Figure 5.

If we use the public domain ps2pk program
(created by Piet Tutelaars using IBM’s library
for rendering PosTScCRIPT Typel fonts), we
could instead generate TEX .pk fonts using ex-
actly the same encoding file.

The result is a tfm file for TEX (ptmrq.tfm),
and a vf file for the driver (ptmrq.vf), which makes
references to the ‘raw’ font ptmro0.

Before we can go ahead and use the font in
TEX, there is one more job: rebuilding some of
(IA)TEX’s standard macros to do with accents and
special characters which have hard-wired character
positions hardwired. A sample set of code is given
in Appendix A.

4 Using the result

The final product of the work is no more than a font
table; Fig. 7 shows the result using Times Roman.
The ‘visible space’ (which was absent in earlier ver-
sions on this system) has been created with SETRULE
commands in the virtual font. In most of the mod-
ern Adobe fonts, the more awkward glyphs already
exist, but some of the characters are rather badly
fudged, as a comparison with the DC chart shows.
A run with LucidaBright derived small caps (Fig. 8)
shows that the procedure works with small caps as
well as with normal roman.

5 Remaining problems

There are problems left for the TEX community to
solve in their relationship with POSTSCRIPT, even if
we agree on the suggested layout —and it must be
said that there are many people unhappy with the
proposal. Thus the ‘visible space’ character is an
extremely specialized brute, which, in the opinion
of the author, has no place in a normal text font,
and should be banished to a symbol font.

1. There remain some characters which are inade-
quately defined:
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(a) The ‘Eng’ (1) and ‘eng’ (1)) characters
need total reworking; their creation from
‘t’ and ‘j’ is ridiculous; the original Cork
table used this temporarily to show what
was intended, but the combination was not
designed to be useable.

(b) The ‘d bar’ (8) character is difficult be-
cause of the very short length of the as-
cender of the ‘d’ in some styles, such as
Times Roman. In a more leggy font like
Palatino (@), it fits quite well. Someone
more versed in font design than the writer
should consider this.

(c) The latter caveat applies even more
strongly to the ‘ij’ characters (ij and IJ)

2. Not all Adobe fonts have the same characters;
this may cause a problem in the future, though
it is rather more likely that fonts will increase
their ranges and acquire, for instance, an ffi lig-
ature (fli) or a Thorn (P). Rather more serious
is the fact that the thousands of copies of, say,
Palatino already in use are different versions,
and symbols available on one printer’s copy may
be absent on another. ‘y acute’ (¥) is a good ex-
ample of this, not being present in older copies
of Adobe TimesRoman.

3. Some of the symbols that we are used to in TEX
(such as T and 1) have been squeezed out of the
layout. We need to agree on a useful set of
symbols as a companion to the extended TEX
layout.

4. Lastly, is this the right approach? It might be
more effective to do all the calculation of new
composite characters in POSTSCRIPT itself, so
that no virtual font was needed at all. We must
bear in mind, however, that at some point a
font metric file must be created for TEX (pos-
sibly generated automatically from information
in the POSTSCRIPT font dictionary, which is rel-
atively easy).

Some of these problems are soluble with a little pa-
tience; others need some careful expert advice; yet
others may need manual intervention for each font.
In the worst case, a font design program may have
to be brought in to create the missing symbols.

6 Conclusions

The techniques presented in this article illustrate
the skeleton of methods whereby fairly wide-ranging
changes can be made to the effect of a POSTSCRIPT
font, beyond simple remapping. The same technique
may be appropriate to create ISO Latin-1 layouts,
for instance.

Readers who use their POSTSCRIPT fonts with
other software (such as Adobe Type Manager) may
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pplr0 Palatino-Roman " ECEncoding ReEncodeFont " <ec.emnc

ptmro0 Times-Roman

" ECEncoding ReEncodeFont " <ec.enc

".167 SlantFont"

plcb0 Lucida-Bold <plcb.pfb " ECEncoding ReEncodeFont " <ec.enc

hlcdi40 LucidaFax-Demiltalic

" ECEncoding ReEncodeFont " <ec.enc <hlcdi4.pfb

Figure 5: Example additions to dvips file psfonts.map

%
/ECEncoding [
% 0x00

% now 266 chars follow

/grave /acute /circumflex /tilde /dieresis /hungarumlaut /ring /caron

/breve /macron /dotaccent /cedilla

/ogonek /quotesinglbase /guilsinglleft /guilsinglright

% 0x10

/quotedblleft /quotedblright /quotedblbase /guillemotleft

/guillemotright /endash /emdash /compoundwordmark

/perthousand /dotlessi /dotlessj /ff /fi /f1 /ffi /ffl

% 0x20
/visiblespace /exclam /quotedbl /numbersign
/dollar /percent /ampersand /quoteright

/parenleft /parenright /asterisk /plus /comma /hyphen /period /slash

Figure 6: Start of encoding file for afm2tfm

prefer to eschew this whole approach in favour of
manipulating a copy of the Typel font itself. Com-
mercial programs are available which allow you not
only to change the encoding of a font, but also to
add new ligatures and composite characters in the
same way as our virtual fonts do. This would pro-
vide POSTScRIPT fonts which can be used in any
environment directly, and by TEX without virtual
fonts.

The programs and header files used to create
the examples in this article are available by elec-
tronic mail from the author, or from the UK TgX
archive at Aston (ftp.tex.ac.uk). As this work
is extremely derivative, the writer is very grateful
to Norbert Schwarz (co-ordinator of the Cork ta-
ble, and author of the dc fonts), Tom Rokicki and
Donald Knuth (whose afm2tfm supplied the basis),
Amanda Walker (who showed how to create missing
characters), Alexander Samarin (some additions to
vpltovpl.c), Karl Berry, and Berthold Horn (dis-
cussions of font encoding problems).
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Figure 7: Extended TEX layout in Times Roman



Tugboat, Volume 14 (1993), No. 2

114

“0x

“ix

"ox

“3x

"ax

“Bx

"6x

T

"8x

"9x

"Ax

“Bx

"Cx

"Dx

"Ex

"Fx

SS

SS

%

»

"z,

ij

«

N

4

%60

=

00z
01z
02z
03z
V4z
052
‘06z
07z
‘10x
‘11z
12z
‘13z
‘1z
‘15z
‘16z
‘17z
20z
21z
22
23z
2z
25z
D6z
27z
‘30z
8lz
‘322
‘33z
34z
‘35z
‘86z
372
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A ITgX macros to set up accented characters and ligatures

Practical use of the extended layout requires that we redefine some TEX or IATEX macros which deal with
accented characters. This is addressed perhaps more thoroughly in support files distributed with the New
Font Selection Scheme for IATEX, but a skeleton code is presented below:

'/' e e e i A e e e

% ecacc.tex

%

set up composite characters and accents
assuming TeX Extended Layout (Cork September 1990)

TR

%
% many combinations are included as ligatures
% in the virtual font

%

=

Sebastian Rahtz October 10th 1990; August 20th 1992; Sep 9th 1992

7' ———— ———

% some obvious ASCII characters used for other purposes
\chardef\%=‘\}

\chardef\&=‘\&

\chardef\#=‘\#

\chardef\$=‘\$

% a group of common extended characters

% this could probably be usefully expanded
\chardef\ss=’377% germandbls
\chardef\ae=’346} ae

\chardef\oe="367% oe

\chardef\o=’370% oring

\chardef\AE="306% AE

\chardef\QE="327% OE

\chardef\0='330%  Oslash
\chardef\i=’031% dotless i
\chardef\j=’0327  dotless j
\chardef\aa=’345), aring
\chardef\AA=’305), Aring

\chardef\1=’252%,  1lslash
\chardef\L=’212%, Lslash

%
%\def\_{\leavevmode\kern.06em\vbox{\hrule width.3em}}
\chardef\_=‘\_

% some miscellaneous symbols
\chardef\pounds=’277%
\chardef\guillemotleft=’023}
\chardef\guillemotright="024Y
\chardef\guilsinglleft="016},
\chardef\guilsinglright="017Y%
\chardef\quotesinglbase="015Y
\chardef\quotedblbase=’022%
\chardef\S="237% section mark
%

% but these are not in the new font:

% need agreement on a symbol font layout
% to include all this sort of thing

#\def\dag{{\symfont \char’207}}% dagger
#\def\ddag{{\symfont \char’210}}% doubledagger
%\def\P{{symfont\char’266}}% paragraph mark

%
\ifx\protect\undefined\let\protect=\relax\fi
\def\pd#1{\oalign{#i\crcr\hidewidth.\hidewidth}}
\def\d{\protect\pdl}/ dotunder accent
\def\pb#1{\oalign{#1\crcr\hidewidth

\vbox to.2ex{\hbox{\char’055}\vss}\hidewidth}}
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\def\b{\protect\pb}¥% barunder accent

%

% accents for manual combination

\def\pc#1{\setbox\z@\hbox{#1}\ifdim\ht\z@=1ex\accent’ 013#1%
\else{\ooalign{\hidewidth\char’013\hidewidth\crcr\unhbox\z@}}\fi}

\def\c{\protect\pc} cedilla
\def\‘#1{{\accent’001 #1}}% grave
\def\’#1{{\accent’000 #1}}J acute

\def\v#1{{\accent’007 #1}F\let\"~"_=\v% hacek
\def\u#1{{\accent’010 #1}}\let\~~S=\u% breve
\def\"#1{{\accent’002 #1}}\1let\~"D=\"% circumflex

\def\.#1{{\accent’012 #1}}% dotaccent
\def\H#1{{\accent 005 #1}}/ hungarumlaut
\def\"#1{{\accent’003 #1}}% tilde
\def\"#1{{\accent’004 #13}}% dieresis
\def\=#1{{\accent’011 #1}}% macron

%

% how do you specify ogomek 7

yA

\def\acute{\mathaccent"7001 } % acute
\def\grave{\mathaccent"7000 } % grave
\def\ddot{\mathaccent"7004 } % dieresis
\def\tilde{\mathaccent"7003 } % tilde
\def\bar{\mathaccent"7009 -} % macron
\def\breve{\mathaccent"7008 } % breve
\def\check{\mathaccent"7007 } % caron
\def\hat{\mathaccent"7002 } % circumflex
\def\dot{\mathaccent"7004 } % dotaccent

% upper and lowercase codes
\lccode223=255 % Germandbls
\uccode223=223
\uccode255=223
\lccode255=255

% etc etc; rest omitted

B Creating new characters in PostScript
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When I originally worked to produce EC-style POSTSCRIPT fonts, I created a tiny four-character font which
contained the characters commonly missing from PoSTSCRIPT fonts. This approach was clumsy, and in
daily use of the fonts, I have simply ignored the missing characters, or used a font (like Lucida Bright) which

had a full set of glyphs.
The code for deriving the characters is listed here out of interest:

%/BeginDocument: texchars.pro
YA
%% create a small new font with some extra characters
%% S Rahtz December 1990; stolen from Amanda Walker’s font for TeX
Y
/TeXZZencoding 256 array def
0 1 255 { TeXZZencoding exch /.notdef put } for
TeXZZencoding dup 0O
/ff put dup 1 /ffi put dup 2 /ffl put dup 3 /dotlessj put pop
/MakeTeXChars {
20 dict begin
/FontType 3 def
/FontMatrix [.001 0 0 .001 O 0] def
/FontBBox [0 0 1000 1000] def
/FontName exch def
/BFont exch def
/BaseFonts [ BFont findfont 1000 scalefont ] def
/Encoding TeXZZencoding def
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/String 1 string def
/CharProcs 5 dict def
CharProcs begin

/.notdef { } def

/£t {
(£f) stringwidth exch 50 sub exch
0 0 moveto (ff) false charpath flattenpath pathbbox
exch 50 sub exch
6 copy setcachedevice
0 0 moveto (f) show -50 0 rmoveto (f) show
} def
/E£i {
(£\256) stringwidth exch 50 sub exch
0 O moveto (£\256) false charpath flattenpath pathbbox
exch 50 sub exch
6 copy setcachedevice
0 0 moveto (f) show -50 0 rmoveto (\256) show
} def
/££1 {
(£\257) stringwidth exch 50 sub exch
0 0 moveto (£\257) false charpath flattenpath pathbbox
exch 50 sub exch
6 copy setcachedevice
0 0 moveto (f) show -50 O rmoveto (\257) show
} def

/dotlessj {
(j) stringwidth
0 O moveto (j) false charpath flattenpath pathbbox
6 copy setcachedevice newpath

0 0 moveto (\365) false charpath flattenpath pathbbox

newpath -1000 -1000 moveto
dup -1000 exch lineto
1000 exch lineto
1000 -1000 lineto
closepath clip
pop pop pop
0 O moveto (j) show
} def
end
/BuildChar {
exch begin
BaseFonts 0 get setfont
dup Encoding exch get
dup CharProcs exch known
{ CharProcs exch get exch pop exec }
{ pop String exch 0 exch put
String stringwidth
newpath 0 O moveto String false charpath
flattenpath pathbbox
setcachedevice
0 0 moveto
String show

} ifelse
end
} def
currentdict
end
dup /FontName get exch definefont pop
} def

%%EndDocument
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Zebrackets: A Pseudo-Dynamic Contextually
Adaptive Font

Michael Cohen
Abstract

A system is introduced that increases the infor-
mation density of textual presentation by recon-
sidering text as pictures, expanding the range of
written expression. Indicating nested associativity
with stripes, Zebrackets uses small-scale horizon-
tal striations, superimposed on parenthetical delim-
iters. This system is implemented as an active filter
that re-presents textual information graphically, us-
ing adaptive pseudo-dynamic character generation
to reflect a context that can be as wide as the doc-
ument.

0 Introduction

To represent parenthetical expressions, traditionally
typewritten documents use parentheses, “( )7, for
first-level subphrases, extended by (square) brack-
ets, “{ |", for doubly nested phrases (parentheses
within parentheses), and alternating the two sets of
delimiters for the rare more deeply nested phrases.
Parentheses and brackets are overloaded; they are
used in prose for delimiting subordinate expressions,
appositives, citations and cross-references, and in
mathematical formulae and computer programs for
associative precedence, array subscripts, numeric
ranges, function parameters and arguments, as well
as special interpretations (like “((n)),” denoting “n
modlulo] m”). Editors also use brackets to set off
editorial substitution and interpolation (“[sic]”), el-
lipsis (“[...]"), elision (“[expletives deleted]”), ety-
mology (“[MF braguette codpiece, fr. dim. of brague
breeches, fr. OProv braga, fr. L braca, fr. Gaulish
braca, of Gme origin; akin to OHG bruoh breeches
- more at BREECH]”), etc. For literature and jour-
nalism, these conventions have been adequate, since
the reader could usually parse the subphrases. Ex-
tended schemes have used (curly or set) braces
(a.k.a. “bracelets”), “{}”, and angle brackets (a.k.a.
“inequality signs”), “<>", to indicate more deeply
nested phrases.! But especially for non-natural lan-
guages, in which stacks of association are not only
comprehensible but necessary and encouraged, a
more extensible scheme is needed.

Using size to denote nesting (or any other kind
of) level doesn’t work, since juxtaposed expres-
sions, at the same parenthetical depth, might re-

! Note that the open and close quotation
marks are themselves, like yin and yang, pairwise
delimiters.
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quire different sized delimiters for aesthetic (lexico-
graphical) reasons. “(A * (B + C))” suffices, but

“(< 'L; z ) * (B + Q))” starts to degrade. Like-

i — T
wise, over / under —line/ brace schemes break down
—— S~

across line boundaries.

Bit-mapped terminals and high-resolution
printers suggest the possibility of more elaborate
presentations [Rub88] which exploit underutilized
human visual acuity. Figure 1 shows some simple
axes of variation under IXTEX/TEX [Lam86, Knug4.
Combining a computer filter (to analyze the text
and automatically prepare appropriate semi-custom
fonts) with an extra coding dimension orthogonal to
standard display techniques, we can add more con-
tent to the ordinary printed display. .

Zebrackets? [Coh92a, Coh92b] extends paren-
theses and square brackets by striping them system-
atically according to an index reflecting their order
in the text. Each index of the respective delimiter
pairs is cast into a binary pattern, which is superim-
posed on the characters as striations. The striping
is adaptively chosen, so that the complexity of the
parenthesized expression determines the spacing of
the striations. Informal experiments suggest that
users tend to look only for matching delimiters, but
alternate encoding schemes are also possible. Some
of these special-purpose modes are outlined later in
the Discussion.

1 Examples
1.1 Chemical Compound

Figure 2 shows the the application of Zebrackets to
the chemical formula for a popular roach control sys-
tem, as shown on its box. What is the “matching
bookend” to the parenthesis before “3-" in the sec-
ond line? A quick scan of the zebracketed version

finds the parenthesis closing the “(3—” association.

2 This paper uses the following orthographic con-
ventions: the name of the described system is ital-
icized; computer commands are in typewriter style;
and most everything else (except for the bibliogra-
phy, which has its own conventions) is in roman type
style. Therefore, “Zebrackets” refers to the system
described here meant to elegantly display nested as-
sociations, “zebrackets” to the eponymous com-
puter filter for invoking this system, and “zebrack-
eted” to the corresponding effect.



























































































































