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TUGDboat

This issue (Vol. 26, No. 3) is the final issue of
the 2005 volume year. Vol. 26, No. 1 combined
the Practical TEX 2005 conference proceedings with
regular material, and Vol. 26, No. 2 was the TUG
2005 (Wuhan, China) proceedings.

TUGDboat is distributed as a benefit of member-
ship to all current TUG members. It is also available
to non-members in printed form through the TUG
store (http://tug.org/store), and online at the
TUGboat web site, http://tug.org/TUGboat. On-
line publication to non-members is delayed up to
one year after an issue’s print publication, to give
members the benefit of early access.

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

TUGboat will be publishing three conference pro-
ceedings in 2006. Deadlines for presentation pro-
posals (send to the conference committees) and the
final papers:

m TUG 2006: proposals June 1, 2006;

papers June 30, 2006.

» EuroTEX 2006: proposals March 1, 2006;

papers July 25.

» Practical TEX 2006: proposals April 1, 2006;

papers September 1.

We expect at least one of these to also contain
regular-issue material. Links, locations, and more
information about all the conferences are available
at http://tug.org/meetings.html.

As always, suggestions and proposals for TUG-
boat articles are gratefully accepted and processed
as received. We encourage submitting contributions
by electronic mail to TUGboat®@tug.org.

The TUGboat “style files”, for use with either
plain TEX or IATEX, are available from CTAN and
the TUGboat web site. We also accept submissions
using ConTEXt.

As of this 2005 volume year, submission of a
new manuscript implies permission to publish the
article, if accepted, on the TUGboat web site, as
well as in print. If you have any reservations about
posting online, please notify the editors at the time
of submission.
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Alan Hoenig, Associate Editor, Fonts
Christina Thiele, Associate Editor,

Topics in the Humanities

Production Team

William Adams, Barbara Beeton, Karl Berry,
Mimi Burbank (Manager), Kaja Christiansen,
Robin Fairbairns, Baden Hughes, Steve Peter,
Michael Sofka, Christina Thiele

Other TUG Publications

TUG is interested in considering additional man-
uscripts 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 at tug-pub@tug.org.
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For information about advertising rates and options,
including consultant listings, write or call the TUG
office, or see our web page:
http://tug.org/TUGboat/advertising.html

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 should
not be considered complete.

METAFONT is a trademark of Addison-Wesley Inc.

PostScript is a trademark of Adobe Systems, Inc.

TEX and ApS-TEX are trademarks of the American
Mathematical Society.
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General Delivery

From the President
Karl Berry

TEX Collection 2005

In November 2005, another edition of the TEX Col-
lection software, a major joint effort by many TEX
user groups, was released. A high-level summary
is posted at http://tug.org/texcollection. All
TUG members for 2005 should have received it by
now; if not, please contact the TUG office.

As with last year, this year’s collection includes:

e TEX Live (http://tug.org/texlive) —
A comprehensive TEX system supporting most
Unix architectures, including GNU/Linux and
Mac OS X, and Windows.

e proTEXt (http://tug.org/protext) —
An easy-to-install Windows distribution based
on MiKTEX.

e CTAN (http://www.ctan.org) —
A snapshot of dante.ctan.org, the German
node of the Comprehensive TEX Archive Net-
work, with duplications elided.

This year also has one new major distribution:

e MacTEX (http://tug.org/mactex) —
An easy-to-install TEX system for Mac OSX,
based on gwTEX, and also including TeXShop
and XHTEX, among other applications. (An ar-
ticle with more information about MacTgX is
in this issue of TUGboat.)

Lucida available again

In the previous installment of this column, I re-
ported that TUG had negotiated the right to re-
distribute the Lucida fonts previously distributed
by the (now sadly defunct) TEX vendor Y&Y. The
technical update is complete, with thanks to Walter
Schmidt and Morten Hggholm, and the distribution
has been available at http://tug.org/lucida since
early December, along with documentation, sample
files, and macro support.

The Lucida support on CTAN has also been up-
dated —it includes all the support files, lacking only
the outlines, for the sake of those who previously ac-
quired them from Y&Y. The fonts are also available
through PCTEX, which sponsored Walter’s work.

There is an active mailing list for users of Lu-
cida and TEX; for archives and subscription informa-
tion, please see http://lists.tug.org/lucida.
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TUG membership renewals

TUG membership and renewal forms (both online
and printed) for 2006 are available at http://tug.
org/join.html. Thanks to those who have already
renewed; if you haven’t, please do when you can.
The basic membership structure remains the same,
but there are a few changes this year. (Joint mem-
bers, you will get more information from your local
group later in the year as usual.)

Membership dues have increased in 2006. The
last change in dues was in 1998 (and not by much),
thus the TUG board approved a $10 increase to off-
set some rising expenses and the slow decline in
membership we have experienced the last few years.
With your support, and additional outreach efforts,
we’re hoping to reverse the latter. Ideas for mem-
bership publicity and additional benefits are always
welcome; please email tug-membership@tug.org.

At the request of several members, we've also
instituted an option to automatically renew mem-
berships for future years. This saves TUG a little
overhead and you a little time, so please consider
selecting it.

Another new option is to omit shipping of phys-
ical benefits (namely printed TUGboat issues and
software discs), with a consequent reduction (of $20)
in the fee. Again, some members requested this, pre-
ferring to access everything online. As mentioned in
the previous column and elsewhere, current TUG-
boat issues (beginning with this 2005 volume) are
immediately available online to members only; see
http://tug.org/memberaccess.html.

Board resignation

In December 2005, Lance Carnes decided to resign
from the TUG board. We thank him for the ideas
he brought forth and the ensuing lively discussions,
and all his efforts, past and continuing, on behalf
of TEX and TUG. Happily, he continues as editor
of TUG’s online publication, The PracTEX Journal
(http://tug.org/pracjourn).

A last bit of administrivia: the TUG fax number
has changed: it’s now +1 206-203-3960.

TUG is always striving to advance the use and
understanding of (I%)TEX and friends in the wider
community. If you have suggestions about how we
can further these efforts, please don’t hesitate to
contact me or the entire board (board@tug.org).
Thanks for your support, and happy TEXing.

o Karl Berry
president (at) tug.org
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http://www.ctan.org
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tug-membership@tug.org
http://tug.org/memberaccess.html
http://tug.org/pracjourn
board@tug.org
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Editorial Comments

Barbara Beeton

Mimi Burbank retires

At the end of October 2005, Mimi said goodbye to
Florida State University, where she had worked since
the early 1980s, packed her bags, and headed for
Kasese, Uganda. Mimi had arranged in late 1994
for a shared production area for TUGboat on one of
the computers at the Supercomputer Computations
Research Institute (SCRI, where Mimi was known as
“SCRIming Mimi”), and she became our production
manager effective with the first 1995 issue. Mimi
had “gotten her feet wet” with TUGboat several
years earlier by helping to edit the TUG’91 con-
ference proceedings and assuming the job of Pro-
ceedings Editor for TUG’92 and ’93. When SCRI
transformed itself into the Computer Science and
Information Technology (CSIT) department, Mimi
simply arranged for production to continue uninter-
rupted.

Mimi was very active in TUG almost from the
day she joined. In addition to her devoted service
to TUGboat, she served on the Board from 1994
1996, and was acting treasurer during the period
when the TUG office was moving from Santa Bar-
bara to Portland. She headed the organizing com-
mittee for TUG’95 in St. Petersburg, Florida, and
was for several years thereafter active in the con-
ference committee. For even more years, she was a
member, and also served as chair, of the publications
committee.

In preparation for her retirement, starting in
the spring of 2005, Mimi helped the TUGboat pro-
duction team clean off the disk we’d been using to
prepare the camera copy and move everything to
the TUG machine in Arhus, Denmark. By the begin-
ning of October, all the archives from CSIT had been
safely transferred, and the Florida site was closed to
TUG users.

Now Mimi has undertaken a new calling: she
has joined the South Rwenzori Diocese of the An-
glican Church of Uganda as a volunteer (she does
not like to use the term “missionary”) in the dioce-
san offices under the guidance of Bishop Jackson
Nzerebende Tembo. Her kindness and empathy for
others will help her to serve well. One of her goals is
to record the people’s stories, both traditional and
those of contemporary life. She will be using her
computer skills to build web pages for the diocese,
to record for donors in the U.S. the activities of their
adopted Ugandan parish —including the construc-
tion of a new roof for the cathedral. Her letters
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show that, although life is quite different from what
she has been used to, her spirit is unbowed, and she
is making friends as she always does.

Mimi has become a very dear friend through
our shared experiences with TUG. We traveled to-
gether to Russia in 1996 to attend the meeting in
Dubna, and we’ve always “burned up” the Internet
wires with e-mail. The e-mail continues, although
with fewer demands for Mimi’s attention to TUG-
boat details, and with more ruminations and philos-
ophy.

We wish Mimi the greatest happiness in her
chosen pursuits, and look forward to future visits
with her in person. The 2006 TUG Annual meeting
is being held in Morocco — and she is in that part of
the world, so we may see her at this year’s meeting!

Brian {Hamilton Kelly}, 1945-2005

It was with great sadness that we learned that Brian
died on 15 September 2005 after a brief struggle with
leukemia. He was 60 in March, and was looking
forward to retiring next August.

I first encountered Brian by way of a letter to
the TUG office in 1986, in which he chided us, ever
so gently, that listing his name in the TUG mem-
bership list under Kelly was simply not correct; just
because it didn’t have a hyphen was no reason to
misrepresent the “double-barrelled” name that had
served his family well for many generations. There-
after, he took to signing his surname, at least in
e-mail, with the TEX grouping braces; some people
on non-TEX discussion lists found this eccentric, but
to TEXies, it was perfectly clear why he adopted this
notation.

Brian managed TEX support (and many other
things) at the Royal Military College of Science
in Shrivenham, England. His was one of the first
sites to install TEX on a DEC VMS system, and
(with his colleague Niel Kempson) was responsible
for several important pieces of auxiliary software,
including DVItoLN03. He was also responsible for
some early TEX bug reports and suggestions for en-
hancements to TEX 3.0 (some of which finally made
their way into e-TEX). He was a member of the
team that maintained the Aston archive (the fore-
runner of CTAN), for some years an active member
of UK TUG, and the creator of macros for crossword
puzzles (TUGboat 11:1 (1990), 103-119) and of one
of the first Greek fonts based on Computer Modern.
His experience with TEX on VMS was very helpful
to us at AMS when we started to use that system.
A message in my archive, from me to Don Knuth,
reported on 7 November 1989 that
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Brian {Hamilton Kelly}, summer 2004
Photo courtesy of Jane Boulton

brian hamilton kelly, having taken the ap-

pearance of tex 2.992 as a challenge for a

race, has announced that his installation un-

der vims passed the trip test today at 1100 gmt.
after you and perhaps a few diligent souls at

stanford, this may be the first. thought you

might like to know that some folks are listen-

ing to your plea to stamp out old versions.

I finally met Brian at the TEX’90 in Cork, where
he presented the paper “Public-domain, documented
implementations of TEX and METAFONT for VAX/
VMS” (TUGboat 12:1 (1991), 80-83). He lived up
to his e-mail image of an intelligent and helpful per-
son, very, very good at what he did. He was also
distinct in his dapper appearance and bow-tie.

Ilearned only later of his many other, non-TEX-
related interests, including early British telephony.
He and his partner, Jane Boulton, were intending to
get married after his retirement and see a lot more
of the world. Jane reported to newsgroups to which
Brian had contributed that “His ambition was to be
shot by a jealous husband at the age of 100.” Sadly,
he will never have that chance.

Brian will be missed.

181

Erratum for TUGboat 25:2

The article by Steve Peter on ConTEXt (pages 128
130) in the subject issue unfortunately carried an
incorrect volume number in the headline — volume
26. It should have been volume 25. We regret the
confusion. The error has been corrected in the on-
line PDF file.

E-mail addresses in TUGDboat on line

In response to concern from several authors, and our
own annoyance at the increasing piles of spam stuff-
ing our electronic in-boxes, the TUGboat produc-
tion team has decided to change the way in which
author e-mail addresses are presented. Beginning
with this issue, the @ sign will be replaced with (at).
This may not stop web address harvesters entirely,
but it should slow them down.

Since our policy is that authors hold copyright
to their works that appear in TUGboat, we feel it is
important that others wishing to communicate with
an author can find the necessary information within
the article. Thus, we don’t wish to remove address
information altogether, but if we can make it harder
for addresses to be misused, that’s a worthy goal.

The TUGboat schedule

This is the last issue of TUGboat for 2005. Although
the calendar now says February 2006, we are close
to being caught up. 2006 should see the schedule
back on track —we expect to publish three issues
of conference proceedings: EuroTEX’06, Practical
TEX’06, and TUG’06, as well as regular issue ma-
terial. More information about these conferences is
elsewhere in this issue (see the calendar for submis-
sion deadlines), as well as linked from the TUG home
page. We look forward to seeing both familiar and
new faces at these events.

Lucida Bright fonts now available from TUG

It has already been announced to TUG members
that the Lucida Bright fonts, by Bigelow & Holmes,
are now available from TUG. Formerly available
only from Y&Y, these fonts became unavailable when
Y&Y ceased operations last year. We are delighted
to be able to make them available again.

The TUG web site (http://tug.org/lucida)
carries quite a bit of information about the fonts,
including notes by Chuck Bigelow about the design.
That is what I'd like to expand upon — some history
that didn’t get into Chuck’s notes.

During the early development of Lucida, Chuck
also designed a related family of fonts intended for
screen use at very low resolution. These fonts, named
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Pellucida, were created directly as bitmaps. They
were used in DEC VAXstations, Tektronix Smalltalk
workstations, proprietary workstations at Bell Labs,
and other raster display devices in the early and mid
1980s.

Chuck has provided the following information
about Pellucida and some other rasterized fonts.

I wrote an article about this for the Guten-
berg Jahrbuch, with some illustrations, back
in 1986 or so. Also a short article for BYTE
magazine.

Pellucida fonts were distinguished from
Lucida because the former were bitmapped
and the later scalable. Since we hand-tuned
the bitmap fonts, many of them didn’t ex-
actly correspond to the scalable ones, hence
the name difference. The fact was, and is,
that low-res bitmap raster fonts never corre-
spond exactly to the hi-res outline fonts from
which they are supposedly derived. There is
a great deal of “impressionism” and “pointil-
ism” in which the hand bitmap editor makes
things that sorta kinda suggest what the hi-
res font would look like if there were enough
resolution to render it, which of course there
isn’t.

During Adobe’s brief near-monopoly on
scalable fonts, they established the custom of
naming bitmap fonts with the same names as
the scalable fonts from which they were de-
rived, even if the bitmaps were heavily hand-
edited. The same trend continued with True-
Type, which permitted more hand-tuning of
hints of scalable fonts in order to coerce more
pleasing bit patterns at specific sizes and res-
olutions. After the industry shifted to scal-
able fonts, we stopped making or marketing
the Pellucida fonts.

Later, in a paper for Electronic Publish-
ing in the early 90s, we described our ad-
hoc process for creating hi-res fonts from low-
res bitmaps — specifically our design of True-
Type fonts for Apple based on the the bitmap
fonts Apple had created for the first Macin-
tosh. Chicago was the most geometrically ac-
curate: our TrueType font rasterized bit-for-
bit like the original bitmap font at 14 point,
even without hints. We constructed it en-
tirely from arcs and line segments. On the
other hand, our TT version of Monaco was
hand-drawn and looks almost nothing like the
original bitmaps. But our novel treatment
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of the ‘i’ and ‘I’ in Monaco became widely
imitated by later designers. Ideas too cool to
be restricted to one font. :-)

In addition to the publications listed by Chuck
in the Lucida notes, the Notices of the American
Mathematical Society have been set in Lucida Bright
since 1995. This publication — designed and laid out
more like a magazine than an academic journal —is
prepared in Quark, with math inclusions inserted us-
ing Blue Sky’s MathSetter tool. We find that Lucida
gives the pages a less rigid, rather informal appear-
ance, compared to Computer Modern, an appear-
ance appropriate for the material contained in the
publication.

It’s good to have Lucida Bright available again.

Knuth on NPR

On 14 March 2005, I turned on my radio to hear
Don Knuth being interviewed on NPR. The inter-
view, “Donald Knuth, Founding Artist of Computer
Science”, by David Kestenbaum, can be heard on
line at the NPR web site: http://www.npr.org/
templates/story/story.php?storyID=4532247.

We explored the possibility of obtaining permis-
sion to publish the transcript in TUGboat; alas, the
cost was too high to permit both paper and on-line
publication, and would need to be renewed annually
(at extra cost) for the on-line version. We'll put a
link with the contents list for this issue so that you
can reach the NPR site easily.

Letters in stone

A short animated movie, Ftched in Stone, follows a
reporter who investigates the murders of several film
directors in a mystery that depends on identifica-
tion of a typeface. See it at http://www.veer.com/
ideas/etched/. (Viewing requires QuickTime.)

Another web site with the theme of letters in
stone is http://typolapidaire.free.fr/.

One more: “Can I Carve That in Stone?”,
at http://www.signweb.com/dimensional/cont/
carveinstoneb.htm, has some guidelines for sand-
blasting letters into stone by John Benson, stone-
carver extraordinaire. If you ever have a chance to
attend one of his illustrated lectures, don’t miss it!

¢ Barbara Beeton
American Mathematical Society
201 Charles Street
Providence, RI 02904 USA
bnb (at) ams.org
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Interview with Donald E. Knuth

Gianluca Pignalberi

Abstract

A prime number of questions to the Professor Emer-
itus of the Art of Computer Programming.

Introduction

The typesetting of Free Software Magazine is en-
tirely TEX-based, so that process uses the program
that Prof. Donald Knuth designed some 30 years
ago. Since then the TEX project has generated many
offshoots (i.e., WTEX, ConTEXt, 2, and others).

In May 2005 I had the chance and the honor to
interrupt Prof. Knuth’s activity and interview him
for Free Software Magazine. I'm proud, as a jour-
nalist and FSM TgXnician, to see it republished in
TUGboat.

GP: Donald E. Knuth, Professor Emeritus of the Art
of Computer Programming, Professor of (Concrete)
Mathematics, creator of TEX and METAFONT, au-
thor of several fantastic books (such as Computers
& Typesetting, The Art of Computer Programming,
Concrete Mathematics) and articles, recipient of the
Turing Award, Kyoto Prize, and other important
awards; fellow of the Royal Society (I could keep go-
ing). Is there anything you feel you have wanted to
master and haven’t? If so, why?

DEK: Thanks for your kind words, but really I'm
constantly trying to learn new things in hopes that I
can then help teach them to others. I also wish I was
able to understand non-English languages without
so much difficulty; I'm often limited by my linguistic
incompetence, and I want to understand people from
other cultures and other eras.

GP: Your algorithms are well known and well docu-
mented (I'll only quote, for brevity’s sake, the Knuth-
Morris-Pratt String Matching algorithm), which al-
lows everyone to use, study and improve upon them
freely. If it wasn’t clear through your actions, in an
interview with Dr. Dobb’s Journal, you stated your
opinion about software patents, which are forcing
people to pay fees if they either want to use or mod-
ify patented algorithms. Has your opinion on soft-
ware patents changed or strengthened? If so, how?
And how do you view the EU Parliament’s wishes
to adopt software patent laws?

Editor’s note: This article was originally published in The
Free Software Magazine, issue 7 (2005), and is reprinted by
kind permission of the interviewer and editor.

183

DEK: I mention patents in several parts of The Art
of Computer Programming. For example, when dis-
cussing one of the first sorting methods to be patent-
ed, I say this:

Alas, we have reached the end of the era when
the joy of discovering a new algorithm was
satisfaction enough! Fortunately the oscillat-
ing sort isn’t especially good; let’s hope that
community-minded folks who invent the best
algorithms continue to make their ideas freely
available.

I don’t have time to follow current developments in
the patent scene; but I fear that things continue to
get worse. I don’t think I would have been able to
create TEX if the present climate had existed in the
1970s.

On my recent trip to Europe, people told me
that the EU had wisely decided not to issue soft-
ware patents. But a day or two before I left, some-
body said the politicians in Brussels had suddenly

Figure 1: Prof. Knuth while reading one of the
magazines typeset by his program TEX. Photo
by Jill Knuth (a graduate of Flora Stone Mather
College — another FSM).
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2. Your algorithms are well known and well documented (P'll only quote,
for brevity’s sake, the Knuth-Morris-Pratt String Matching algorithm),
which allows everyone to use, study and improve upon them freely. If
it wasn't clear through your actions, in an interview with Dr. Dobb’s
Journal, you stated your opinion about software patents, which are
forcing people to pay fees if they either want to use or modify patented
algorithms. Has your opiniofi on software patents changed or strength-
ened? If so, how? And how do you view the EU parliament’s wishes
to adopt software patent laws?

1 wwhn '44” o soverad /ﬂ~4/ /’J TA{ 4‘# "‘/ r’”/")l/'/
ﬂuywww' r ) uwi}/ whov //‘/wﬁm,/ ot 4{' e hrt
corbing wtbads No Lo ot i, T sy ik

Alay we howt 1ok Yl onl o Hox

m’ i Hot joy O (//kw/”ﬂ*j a7t

' ! i,
alyontlu wos o Fackom w,w,‘,/,/ fwj,gj/
fl teillay sort 't etpedely 9907

l(i/( UA,;/ %Z‘ ey /wfv/ wndid @///, Wt/;’:a
s Y L/// ¢
‘MW s ﬁwrgr avdr e 2(p |
i ///A/‘/ I/M fwm P %l \;:;‘::/i;/v rﬁ%“; f ?#
71 SR vi L f'o/ n ’,‘ *u
rd.”{ 4; /{#/\’;P[ Jo T \;/W'//! }‘M} LU’ZL; /943 %a}l
- (e vy A x| ST
g Je TgX e ,gmfﬂf ol »
B . T The
/’/4 m (4 f }4 ;,l(

Hoe 19705 o

., 2 e 'r”/ Yo [;uy‘)//ﬂ;/”"/’f’ J//’L"”/I /
/ [, Jgcided wt Yo 1% o body

[f/ e wv;ﬂ/ L\/,/" T IM'// o /

Yy W
‘/1 P Va4 3 de///!/‘
‘ ‘ ' frots s A“Z),SW 7/

dporthy cohd
: /

rovged -

Hoge Fodop

Figure 2: The portion of the paper where Knuth
answered question 2 of this interview. Please note
that he typographically quotes and typesets even
when writing by hand: the quotation from TAOCP
and the word TEX.

reversed that decision. I hope that isn’t true, be-
cause I think today’s patent policies stifle innova-
tion.

However, I am by no means an expert on such
things; I'm just a scientist who writes about pro-
gramming.

GP: So far you have written three volumes of The
Art of Computer Programming, are working on the
fourth, are hoping to finish the fifth volume by 2010,
and still plan to write volumes six and seven. Apart
from the Selected papers series, are there any other
topics you feel you should write essays on, but do
not have time for? If so, can you summarize what
subject you would write on?

DEK: I'm making slow but steady progress on vol-
umes 4 and 5. T also have many notes for volumes 6
and 7, but those books deal with less fundamental
topics and I might find that there is little need for
those books when I get to that point.
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I fear about 20 years of work are needed before
I can bring TAOCP to a successful conclusion; and
I’'m 67 years old now; so I fondly hope that I will
remain healthy and able to do a good job even as
I get older and more decrepit. Thankfully, at the
moment I feel as good as ever.

If T have time for anything else I would like to
compose some music. Of course I don’t know if that
would be successful; I would keep it to myself if it
isn’t any good. Still, I get an urge every once in
awhile to try, and computers are making such things
easier.

GP: There are rumours that you started the TEX
project because you were tired of seeing your man-
uscripts mistreated by the American Mathematical
Society. At the same time, you stated that you cre-
ated it after seeing the proofs of your book The Art
of Computer Programming. Please, tell our readers
briefly what made you decide to start the project,
which tools you used, and how many people you had
at the core of the TEX team.

DEK: No, the math societies weren’t to blame for
the sorry state of typography in 1975. It was the
fact that the printing industry had switched to new
methods, and the new methods were designed to
be fine for magazines and newspapers and novels
but not for science. Scientists didn’t have any eco-
nomic clout, so nobody cared if our books and pa-
pers looked good or bad.

I tell the whole story in Chapter 1 of my book
Digital Typography, which of course is a book I hope
everybody will read and enjoy.

The tools I used were home grown and became
known as Literate Programming. I am enormously
biased about Literate Programming, which is surely
the greatest thing since sliced bread. 1 continue
to use it to write programs almost every day, and
it helps me get efficient, robust, maintainable code
much more successfully than any other way I know.
Of course, I realize that other people might find
other approaches more to their liking; but wow, I
love the tools I've got now. I couldn’t have written
difficult programs like the MMIX meta-simulator at
all if T hadn’t had Literate Programming; the task
would have been too difficult.

At the core of the TEX team I had assistants
who read the code I wrote, and who prepared printer
drivers and interfaces and ported to other systems.
I had two students who invented algorithms for hy-
phenation and line breaking. And I had many dozens
of volunteers who met every Friday for several hours
to help me make decisions. But I wrote every line
of code myself.
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Chapter 10 of my book Literate Programming
explains why I think a first-generation project like
this would have flopped if I had tried to delegate the
work.

GP: Maybe you feel that some of today’s technolo-
gies are still unsatisfactory. If you weren’t busy writ-
ing your masterpieces, what technology would you
try to revolutionize and in what way?

DEK: WEell, certainly I would try to work for world
peace and justice. I tend to think of myself as a
citizen of the world; I am pleasantly excited when
I see the world getting smaller and people of differ-
ent cultures working together and respecting their
differences. Conversely I am distressed when I learn
about deep-seated hatred or when I see people ex-
ploiting others or shoving them around pre-empt-
ively.

In what way could the desired revolution come
about? Who knows ... but I suspect that “En-
gineers Without Borders” are closer than anybody
else to a working strategy by which geeks like me
could help.

GP: Thank you again for your precious time.
DEK: Thank you for posing excellent questions!
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Figure 3: Portrait of Donald E. Knuth by
Alexandra Drofina. Commercial users should
write to Yura Revich (revich@computerra.ru) for
permission.
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Implementing editors’ ideas —lots of fun,
sometimes even more trouble

Andrzej Tomaszewski

Abstract

Almost every one among us works with texts and
prepares publications for print. We have to manip-
ulate materials from various sources. We are bound
to work with different authors, editors and decision
makers. Sometimes they are great professionals but
not seldom they fail to have even basic knowledge
of printing techniques. In this article I will present
typical problems and attempts to overcome them.

Seasoned editors are becoming a rarity. Only with
difficulty, usually in renowned publishing houses,
can one meet editors who learned their trade be-
fore the time of computerization. Solicitude, pur-
pose, and the beauty of the Polish language are in-
grained in them. The slowly dwindling generation
of aged bookmakers knows inside-out text typeset-
ting rules and grammar nuances. Their alert eye
will spot any lax language usage or inconsequen-
tial notation. Sometimes they are rewarded with a
good word from authors who notice that their text
becomes smoother and more communicative during
revision. This of course applies only to wise authors.
There exist also unwise ones— often professorial —
with such a swelled head that it leads them to act
against their own interest during the preparation of
their publication. Almost all seasoned editors think
about the future reader during their work, they un-
derstand the educational or informative function of
the book and treat their work almost as a mission.
Cooperating with such editors is a real pleasure
though there might be a darker side to it. One of the
most important is that they lack the knowledge of
the contemporary publishing technology. They are
unable to use even simple programs for entering and
manipulating texts. They have a false notion that
they are unable to acquire such abilities. It also
happens that they are emotionally opposed to com-
puters, which they regard as evil. Then— psycho-
logically blocked —they do not accept (or even will
not listen to) even the simplest explanations regard-

Editor’s note: This is a translation of the article “Sto pociech
i dwiescie utrapien z realizacja pomystéw redaktora”, which
was first presented at BachoTEX 2005 and published in Biule-
tyn Polskiej Grupy Uzytkownikéw Systemu TEX, Zeszyt 22,
May 2005, T. Przechlewski, B. Lichonski, S. Wawrykiewicz,
P. Bolek, eds. Reprinted with permission. English translation
by Jerzy Ludwichowski.
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ing the necessity to submit to some contemporary
rules.

Here is an example: Suppose you convinced a
person who was for many years using a typewriter
to use a computer keyboard. It turns out that the
person types quickly and ably but does not know
about the spectrum of available characters, not to
mention how to enter the needed one on the new
keyboard.

Old typewriters had a very limited number of
available characters. In almost all models it was pos-
sible to insert needed characters in place of those
which were unused. For example, instead of ‘1’
(one), one could often type lower case ‘I’ or even
‘T’; with uppercase ‘O’ present, ‘0’ (zero) was re-
placed with ‘+’ or ‘%’. Such manipulations were
supported by the similarity of some shapes of type-
writer characters. Typesetters setting the texts in
the printing house at lino-types or mono-types were
not disturbed by such character replacements as
they were reading texts “contextually” and knew
well which characters to use. Firmly ingrained type-
writer habits are very difficult to eradicate and in the
resulting texts one has to hunt meticulously for some
characters and digits, differentiate dashes (minuses,
en-dashes, em-dashes), delete unnecessary “enters”,
substitute paragraph indentations made with sev-
eral spaces, as well as other things resulting from
the typewriter technique. These additional actions,
often labour consuming and troublesome, could be
avoided by the author or editor entering the text be-
ing more disciplined. This is important, as a type-
setter poking about too much in the text increases
the chance of introducing additional errors.

It is easy to stumble onto a different type of
editor. He acquired some patchy knowledge about
typesetting using computers and is firmly convinced
that this knowledge is of the finest quality. Quite of-
ten this person is very good at his trade, is familiar
with the subject of the book, initiates a good coop-
eration with the author, and collects materials for
the publication. His ambition however is to record
everything electronically and ... if this ambition is
restricted only to texts, then not much trouble en-
sues. Problems begin when the need arises to select
and collect photographs, graphics, plots or other el-
ements for an illustrated book.

Having access to an office scanner, Microsoft
Office and the Internet, the editor tries to substi-
tute for the typographer, graphics designer, DTP
operator or other specialists preparing the publica-
tion for print. He scans photographs losing half-
tones, crops them not knowing where on the page
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they will be placed, copies from the Internet unus-
able GIF and JPEG files, produces nightmare graphs
from spreadsheets, awkwardly tries to copy materi-
als from prints, and so on and so forth. Most of
the material is unsuitable for reproduction or fur-
ther processing, and every critical remark on this
subject is taken by the editor as an insult or ques-
tioning of his competence.

Often, however, the editor is as innocent as a
newborn child. He was given the materials by the
author. The author, a renowned specialist in his
discipline, collected the materials over several years.
With the help of his friends and family members,
step by step, he prepared his illustrations of various
quality and provenance, pasted them into his Word
document, and finally deleted the now “obsolete”
original files to clean up the mess on his hard disk.
They are already in Word!

Who is going to tell the respectable author that
what he prepared is only good for printing coarse
handouts but not as his magnum opus?

Preparation of illustrations is perhaps the sin-
gle biggest problem in the collaboration with the
publishers and their editors, but the biggest of the
biggest is the ubiquitous mania for JPEG-ing ev-
erything in sight. Evangelisation directed at pub-
lishers by experienced graphics designers does not
help. It does not help to show examples of irrevo-
cably destroyed drawing edges, spotty backgrounds,
washed-out faces, clouds in the sky resembling dirty
snow, and similar effects of compressing pixel graph-
ics. Editors in publishing houses know that a TIFF
has to be JPEG-ed — to weigh as little as possible.

This is a true story from my experience. At one
of the publishing houses a Polish language edition of
a book well known in Europe was being prepared.
The foreign publisher sent four CDs with illustra-
tions. When and how were these CDs turned into
100 MB of RGB JPEG files? Nobody pled guilty.
The original CDs of course vanished into thin air.
When I declined to work on the book a general
aura of astonishment and distaste ensued. But the
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pictures look so good on the screen! And Mrs. Direc-
tor says that the colors are better than in the for-
eign edition! Fortunately Mrs. Director’s husband
said that if Tomaszewski doesn’t know how, then he
himself will try to merge the illustrations with the
text. And so the day was thus saved.

When doing contract work for a renowned high-
er education institution I have to work with a proof-
reader who ennobles texts with precise punctuation.
He has so well mastered the Polish language that at
one point in time he won a national spell-checking
contest and now walks in well-deserved glory. So
what about him? Well, there is a problem. Like
all ambitious and scrupulous people he always and
everywhere thinks about work. Even when falling
asleep he comes up with better grammatical con-
structs, brilliant figures of speech or the way to spell
a word of foreign origin. So he jumps up to the key-
board where he amends and refines the text which
I have already had on my machine for several days,
since it is a part of an important publication which I
am sculpturing for print. For sure, a day before the
deadline I will receive a diskette or an email with a
Word file with the refined text as a replacement.

So what can you do? Phone calls, email mes-
sages, SMS-es — for three years nothing worked until
I met him at a conference. In the evening, over beer,
I explained to him distinctly and picturesquely what
is wrong. In the morning he swore over scrambled
eggs (with onions) that from now on he will do his
marking only on paper. On galley proofs, which —
as God commanded — should circulate between the
editors and typesetters.

So much for now.

Be it known that any resemblance of persons
and situations described herein to real persons and
situations is coincidental. The author does not as-
sume responsibility for the reader’s delusions and as-
soctations.

¢ Andrzej Tomaszewski
Warsaw, Poland
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Minutes in less than hours:
Using BTEX resources

Jim Hefferon

Abstract

To illustrate how to build a new IXTEX document
class, we develop a class for minutes of meetings.

1 What I needed

Having a reputation of knowing TEX is not like be-
ing maitre d’ at Le Cirque, exactly, but it does get
me phone calls from people that I have never met,
and who want me to do something for them. Telling
them that I am not an expert TEX coder does not
dissuade them. In the end I can usually help, but
not with tricky macros. Instead, I show them how
to break their job into parts for which there is an
existing solution. To explain what this means in
practice, I'll walk through the steps that I took re-
cently to develop a document class.

I was asked to keep minutes for a committee,
and given some samples from the prior year as mod-
els. The layout of these models was simple. Each
had an opening and a body. Each opening had two
parts. The first part was a document title giving
the committee name and the date. The second part
was a header listing who was at the meeting and
who was not. (The last page of this article has an
example.)

In the body of the samples were a number of
environments. The main one was Business, a list
of items that the committee took up on that day,
which looked like a IATEX enumerate list. There
were also some similar environments, including Old
Business and Announcements. Finally, each sample
body contained a few more sections, such as Next
Meeting, that were not lists.

2 First, hit CTAN

The place to look for solutions to TEX problems is
the Comprehensive TEX Archive Network (CTAN).!
So I went to http://www.ctan.org/search.html
and submitted minutes and a few similar phrases. I
got a number of responses but after browsing I found
that none of them met my needs.

Like most people, I use IMTEX. So I decided to
write a ITEX class mins.cls.

Editor’s note: This article was originally published in The
PracTgX Journal, issue 2005-4, http://tug.org/pracjourn.
Reprinted, with additions, by permission.

1 Full disclosure: I run a node of CTAN.
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3 Second, hit the books

There are many fine books on BTEX but I happen to
rely on Lamport’s TEX: A Users Guide and Ref-
erence Manual and Mittelbach et al.’s KTgX Com-
panion.

4 The class framework

The Companion describes how to make a IXTEX class
file, in particular in its Figure A.1. For a slight mod-
ification of that code see Section 4.2 below. Since
I planned to work by cribbing all that I could, the
most important line says \LoadClass{article}. This
started my class off with all of the features of Lam-
port’s article class, and from there I just needed to
tweak a few behaviors.

4.1 Class options

The only problem that I had with the Companion’s
Figure A.1 involved handling class options.

I wanted the flexibility to have my source files
contain class options, as here

\documentclass[11pt] {mins}

where the option calls for 11 point type. The Com-
panion explains how to do this; before the \LoadClass
command, include this line.

\DeclareOption*{\PassOptionsToClass
{\CurrentOption}{article}}

But I wanted option handling that was even
fancier. Minutes have text that repeats from meet-
ing to meeting, e.g., the names of members. So I
wanted the ability to have an extra file that could
contain a line like \setmembers{A~Baker, ...}. And
I wanted, supposing this extra file is named ttm.
min, that using the document option ttm would cause
my class to input the file.

The Companion explains this also: I changed
the body of the \DeclareOption* command to use
\InputIfFileExists. This command has three argu-
ments: if it finds a file with the name given in the
first argument then it reads the file contents and
runs the code given as the second argument, other-
wise it runs the code given as the third argument.

In summary, if my class contains the line

\DeclareOption*{\InputIfFileExists
{\CurrentOption.min}

{3
{\PassOptionsToClass{\CurrentOption}

{article}}}
then the options in this first line of IATEX source

\documentclass[11pt,ttm] {mins}
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will be handled as: for 11pt it finds no file 11pt.min
and so it passes the option to the article class, and
for ttm it finds the file ttm.min and loads it.

4.2 Class code

Here is my class code, adapted from Figure A.1 in
the Companion (some lines have been edited for pre-
sentation). The opening part identifies the class;
this is good to have in the log file.

/4 mins.cls
/% Take minutes of meetings
A 2005-Sept-01 Jim Hefferon

/% ——= Class structure: identification part
Z —_—

\ProvidesClass{mins}[2005/09/01 v1.00 ...]
\NeedsTeXFormat{LaTeX2e}

Next comes some some “initial code” that is
about minutes of meetings, not about the structure
of the BTEX class, so I will pass over it until Sec-
tion 6.1. The rest of the class structure is as we saw
in Section 4.1.

S

--- Class structure: declaration of options

S

This class extends the article class

BN

Read the documentclass options and pass

>

them to article, unless the file

S

"<currentoption>.min" exists, then load %t
\DeclareOption*{\InputIfFileExists
{\CurrentOption.min}

{3
{\PassOptionsToClass{\CurrentOption}
{article}}}
7 ——= Class structure: ezecution of options

Z _

\ProcessOptions \relax

7 === Class structure: package loading
e
\LoadClass{article}

So, with the Companion’s help, I had the basic struc-
ture of my IATEX class.

5 Page layout

I next needed to set the page size and to have ap-
propriate headers and footers. Both of these are
things that authors need to do all the time, so you
might expect that to accomplish these jobs there are
packages that are both powerful and easy. You’d be
right.
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5.1 Page size

To set a INTEX page size, use the geometry package.?
The Companion describes this package, and based
on that I included this line.

/% Page layout
\RequirePackage[left=1in,right=1in,
top=1in,bottom=1in] {geometry}

Some people like the left and right margins to be big-
ger, making shorter lines, for increased readability.
But I decided to save paper by making the margin
small — no one reads minutes, anyway!

5.2 Headers and footers

As with page dimensions, there is a canonical pack-
age for headers and footers, fancyhdr.®> You can set
six fields on each page: the left, right, and center of
each of the head and foot. The code below blanks
the headers and footers of the first page, and on
the following pages sets the headers on the right
side of the even-numbered pages to be the same as
the headers on the left side of the odd-numbered
pages (both are the committee’s name followed by
the date).

\RequirePackage{fancyhdr}

\fancypagestyle{firstpage}{/

\fancyhf{} 7 clear all siz fields
\renewcommand{\headrulewidth}{Opt}
\renewcommand{\footrulewidth}{Opt}

}

\fancypagestyle{followingpage}{/
\fancyhf{} 7 clear all siz fields
\fancyhead [RE,L0] {\show@committee, \show@date}
\fancyhead [LE,R0] {page \thepage}
\renewcommand{\headrulewidth}{0.7pt}
\renewcommand{\footrulewidth}{Opt}

}

\pagestyle{followingpage}

\AtBeginDocument{\thispagestyle{firstpage}}

The \headrulewidth and \footrulewidth need
some explaining. By default, fancyhdr puts a hor-
izontal line (a rule) across the top and bottom of
the page, whose thickness is given by the command.
Setting the rule to a thickness of zero points makes
it disappear.

2 http://wuw.ctan.org/tex-archive/macros/latex/
contrib/geometry

3 http://www.ctan.org/tex-archive/macros/latex/
contrib/fancyhdr
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6 Code

At this point, I was stuck. I had cribbed all that
I could and I finally had to write some code of my
OWTL.

6.1 Definitions of lists

First I thought to define the membership of the com-
mittee, to go in the extra file. This is the contents
of the file ttm.min.

\setcommittee{Totally Trivial Matters Committeel}

\setmembers{\secretary{A~Bravo},

\role{C"Delta}{President, \textit{ex officiol}},

E"Foxtrot, \chair{G Hotel}, I"Juliet, K" Lima,
M~November, 0 Papal}

That’s when I realized why the IZTEX 2¢ class
structure contains the initial code part that I passed
over in Section 4.2. To have the \setcommittee and
\setmembers commands available, I needed to define
them before \InputIfFileExists reads in the file.
Ah, I get it!

Luckily, I was familiar with the technique needed

to define these two commands. Below, the second
line has \setcommittee save the list as \@committee
(the at-sign is a IATEX convention to keep ordinary
users from using the same name). Its matching com-
mand \show@committee produces the list.

/% what ts meeting?

\def\@committee{}

\newcommand{\setcommittee} [1]1{/
\def\@committee{#1}}

\newcommand{\show@committee}{/
\@committee}

A who is meeting?

\def\@members{None}

\newcommand{\setmembers} [1]{\def\@members{#1}}
\newcommand{\show@members}{\@members}

I use the same technique for some similar functions.

7 who %s absent?

\global\let\@absent\Q@empty
\newcommand{\setabsent}[1]{\def\@absent{#1}}
\let\absent\setabsent %
\newcommand{\show@absent}{\@absent}

/% who is also present?
\globalllet\@alsopresent\Q@empty
\newcommand{\setalsopresent}[1]
{\def\@alsopresent{#1}}
\let\alsopresent\setalsopresent /
\newcommand{\show@alsopresent}{\@alsopresent}

X what day %s it?
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\def\@date{\today}
\newcommand{\setdate} [1]{\def\@date{#1}}
\newcommand{\show@date}{\@date}

I also wanted to define a standard way of referring
to the committee chair, etc.

/% what role do they have (e.g., chair)
\newcommand{\role} [2]{#1~ (#2)}
\newcommand{\chair}[1]{\role{#1}{Chair}}
\newcommand{\secretary}[1]{\role{#1}{Secretary}}

6.2 Document body

As I've mentioned, the main part of the sample doc-
uments that I was given consisted of an enumeration
list Business and there were a number of similar
lists. I decided to make a single environment, which
I could specialize from list to list.

7 environments inside the minutes
\newenvironment{businesslist}[1]1{/
\vspace{2ex}\par\noindent\textbf{#1}\par
\begin{enumerate}

H7Z

\end{enumerate}

}

\newenvironment{business}{/
\begin{businesslist}{Business}
HZ

\end{businesslist}

}

This simply prints “Business,” puts a bit of vertical
space, and makes a list (it does not, as shown, sup-
press a page break). I added similar environments
for Old Business, Future Business, and Announce-
ments.

6.3 Document opening

This was the only part of the class that gave me
any trouble. I expected that document source files
would be structured like this.

\documentclass[11pt,ttm] {mins}
\setabsent{J Hef{}feron}
\setdate{2005-Sept-01}
\begin{document}
\begin{minutes}

. stuff like the business environment ..
\end{minutes}
\end{document}

Thus, the minutes environment should produce both
the part naming the committee, and the part listing
the committee members, etc.
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/% basic definition of the minutes environ
\newenvironment{minutes}{/
\begin{center}
{\large\textbf{Minutes, \show@committeel}}
\\ [1ex]
\show@date
\end{center}
\vspace{l.5ex}
\opening@list
\vspace{lex}
HZ
}

Here was my first try at the opening’s listing.

/% material heading the minutes;

% unfinished version
\newcommand{\opening@list}{/
\begin{description}

\item[Members:] \show@members
\item[Absent:] \show@absent

\item[Also present:] \show®@alsopresent
\end{description}

}

That worked, but — the bane of all software —
I decided to add a feature. I wanted that if no one
was absent then the \item[Absent:] \show@absent
line would be left out.

This is a question of finding the right kind of if
statement. I struggled with it, but some spelunking
on the Internet and in The TEXbook yielded the
magic incantation.

/% material heading the minutes; final version
\newcommand{\opening@list}{/

\begin{description}
\item[Members:] \show@members
\ifx\@absent\Qempty
\relax
\else
\item[Absent:] \show@absent
\fi
\ifx\@alsopresent\Qempty
\relax
\else

\item[Also present:] \show@alsopresent
\fi
\end{description}
}

7 Conclusion
I have seen on the Internet (credited to a number of
different people) these Laws of Program Writing.

The First Law is: don’t. Instead, see if some-
one else has already written a version of the
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program that you can crib. If not, see if some-

one has written a program that is like what

you need and that you can adapt.

The Second Law is: if, truly, no one has
ever written a program anything like what
you need, and you simply must write it fresh,
then put a lot of effort into it, so your pro-
gram can be cribbed by people following the
First Law.

Like many jokes, there is some truth in this, and I
have tried here to show how to follow it in a TEX
context.

The result is that for this project I did very little
work. Most of my class’s functionality is inherited
from Lamport’s article. Of what I changed, cus-
tomizing the page size and the headers and footers
just involved looking up the right tools in the C'om-
panion. The only real work that I did was in defining
the minutes environment. Consequently, the total
time I spent on the class was only about three hours,
and I ended with a usable, and reusable, piece of
software (and this nice article).

I sometimes suspect, when I respond to peo-
ple who call me with TEX problems, that my ad-
vice might be not entirely welcome. Sure, it solves
the problem that they said they had, but I wonder:
maybe they are not really glad to get my advice,
maybe they are having fun playing with TEX and
now they have to go back to writing!

You know, I hardly ever get two calls from the
same person ... .

8 Exercises

1. Have the opening text “Members”, “Absent”,
etc., come out in small caps. (Answer: Add

\renewcommand{\descriptionlabel}[1]/
{\hspace{\labelsep}\textsc{##1}}

between the \newcommand{\opening@list}{ line
and the \begin{description} line.)

2. Make a simple memo class. Put your organi-
zation’s logo on the first page. (Hint: in the
header of your first page, use KTEX’s picture
environment to place your graphic. Look up
how to adjust the header height.)

9 Example output

The next page shows a sample two-page minutes
document, along with its WTEX source. (It uses the
lipsum package to generate text.)

¢ Jim Hefferon
St. Michael’s College
Vermont, USA
ftpmaint (at) alan.smcvt.edu
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page 2 Totally Trivial Matters Committee, 1958-Oct-12
Minutes, Totally Trivial Matters Committee Fusce mauris. Vestibulum luctus nibh at lectus. Sed bibendum, nulla a faucibus semper, leo
1958-Oct-12 velit ultricies tellus, ac venenatis arcu wisi vel nisl. Vestibulum diam. Aliquam pellentesque,

augue quis sagittis posuere, turpis lacus congue quam, in hendrerit risus eros eget felis. Mae-
cenas eget erat in sapien mattis porttitor. Vestibulum porttitor. Nulla facilisi. Sed a turpis
eu lacus commodo facilisis. Morbi fringilla, wisi in dignissim interdum, justo lectus sagittis
dui, et vehicula libero dui cursus dui. Mauris tempor ligula sed lacus. Duis cursus enim ut
augue. Cras ac magna. Cras nulla. Nulla egestas. Curabitur a leo. Quisque egestas wisi eget
Absent: I Juliet nunc. Nam feugiat lacus vel est. Curabitur consectetuer.

Members: A Bravo (Secretary), C Delta (President, ez officio), E Foxtrot, G Hotel (Chair),
I Juliet, K Lima, M November, O Papa

3. Suspendisse vel felis. Ut lorem lorem, interdum eu, tincidunt sit amet, laoreet vitae, arcu.
Aenean faucibus pede eu ante. Praesent enim elit, rutrum at, molestie non, nonummy vel,

Announcements
nisl. Ut lectus eros, malesuada sit amet, fermentum eu, sodales cursus, magna. Donec eu
1. Lorem ipsum dolor sit amet, consectetuer adipiscing elit. Ut purus elit, vestibulum ut, plac- purus. Quisque vehicula, urna sed ultricies auctor, pede lorem egestas dui, et convallis elit
erat ac, adipiscing vitae, felis. Curabitur dictum gravida mauris. Nam arcu libero, nonummy erat sed nulla. Donec luctus. Curabitur et nunc. Aliquam dolor odio, commodo pretium,
eget, consectetuer id, vulputate a, magna. Donec vehicula augue eu neque. Pellentesque habi- ultricies non, pharetra in, velit. Integer arcu est, nonummy in, fermentum faucibus, egestas

tant morbi tristique senectus et netus et malesuada fames ac turpis egestas. Mauris ut leo. vel, odio.
Cras viverra metus rhoncus sem. Nulla et lectus vestibulum urna fringilla ultrices. Phasellus
eu tellus sit amet tortor gravida placerat. Integer sapien est, iaculis in, pretium quis, viverra
ac, nunc. Praesent eget sem vel leo ultrices bibendum. Aenean faucibus. Morbi dolor nulla,
malesuada eu, pulvinar at, mollis ac, nulla. Curabitur auctor semper nulla. Donec varius orci
eget risus. Duis nibh mi, congue eu, accumsan eleifend, sagittis quis, diam. Duis eget orci sit
amet orci dignissim rutrum.

4. Sed commodo posuere pede. Mauris ut est. Ut quis purus. Sed ac odio. Sed vehicula
hendrerit sem. Duis non odio. Morbi ut dui. Sed accumsan risus eget odio. In hac habitasse
platea dictumst. Pellentesque non elit. Fusce sed justo eu urna porta tincidunt. Mauris felis
odio, sollicitudin sed, volutpat a, ornare ac, erat. Morbi quis dolor. Donec pellentesque, erat
ac sagittis semper, nunc dui lobortis purus, quis congue purus metus ultricies tellus. Proin
et quam. Class aptent taciti sociosqu ad litora torquent per conubia nostra, per inceptos

2. Nam dui ligula, fringilla a, euismod sodales, sollicitudin vel, wisi. Morbi auctor lorem non hymenaeos. Praesent sapien turpis, fermentum vel, eleifend faucibus, vehicula eu, lacus.
Justo. Nam lacl.}s libero, pretiu¥u at, lo}bortis vitae, ul.tricies et, te]_h%s, Donec aliguet, to?tor Pellentesque habitant morbi tristique senectus et netus et malesuada fames ac turpis egestas.
sed accumsan bibendum, erat ligula aliquet magna, vitae ornare odio metus a mi. Morbi ac Donec odio elit, dictum in, hendrerit sit amet, egestas sed, leo. Praesent feugiat sapien
orci et nisl hendrerit mollis. Suspendisse ut massa. Cras nec ante. Pellentesque a nulla. Cum aliquet odio. Integer vitae justo. Aliquam vestibulum fringilla lorem. Sed neque lectus,
Sf)Ci%s natoque penatibus et magnis dis. parturient r_nontc&, nascetur ridiculus mus. Al_iquzun consectetuer at, consectetuer sed, eleifend ac, lectus. Nulla facilisi. Pellentesque eget lectus.
tincidunt urna. Nulla ullamcorper vestibulum turpis. Pellentesque cursus luctus mauris. Proin eu metus. Sed porttitor. In hac habitasse platea dictumst. Suspendisse eu lectus. Ut

mi mi, lacinia sit amet, placerat et, mollis vitae, dui. Sed ante tellus, tristique ut, iaculis eu,

3. Nulla malesuada porttitor diam. Donec felis erat, congue non, volutpat at, tincidunt tristique, A o . C N A N
malesuada ac, dui. Mauris nibh leo, facilisis non, adipiscing quis, ultrices a, dui.

libero. Vivamus viverra fermentum felis. Donec nonummy pellentesque ante. Phasellus
adipiscing semper elit. Proin fermentum massa ac quam. Sed diam turpis, molestie vitae,

at a, molestie nec, leo. Maecenas lacinia. Nam ipsum ligula, eleifend at, accumsan nec, New Business
ipit a, ipsum. Morbi blandit ligula feugiat magna. Nunc eleifend consequat lorem. Sed
lacinia nulla vitae enim. Pellentesque tincidunt purus vel magna. Integer non enim. Praesent 1. Morbi luctus, wisi viverra faucibus pretium, nibh est placerat odio, nec commodo wisi enim
euismod nunc eu purus. Donec bibendum quam in tellus. Nullam cursus pulvinar lectus. eget quam. Quisque libero justo, consectetuer a, feugiat vitae, porttitor eu, libero. Sus-
Donec et mi. Nam vulputate metus eu enim. Vestibulum pellentesque felis eu massa. pendisse sed mauris vitae elit sollicitudin malesuada. Maecenas ultricies eros sit amet ante.

Ut venenatis velit. Maecenas sed mi eget dui varius euismod. Phasellus aliquet volutpat odio.
Vestibulum ante ipsum primis in faucibus orci luctus et ultrices posuere cubilia Curae; Pel-
lentesque sit amet pede ac sem eleifend consectetuer. Nullam elementum, urna vel imperdiet
sodales, elit ipsum pharetra ligula, ac pretium ante justo a nulla. Curabitur tristique arcu eu
metus. Vestibulum lectus. Proin mauris. Proin eu nunc eu urna hendrerit faucibus. Aliquam

Business

1. The minutes of the last meeting were approved.

2. Quisque ullamcorper placerat ipsum. Cras nibh. Morbi vel justo vitae lacus tincidunt ultrices. auctor, pede consequat laoreet varius, eros tellus scelerisque quam, pellentesque hendrerit
Lorem ipsum dolor sit amet, consectetuer adipiscing elit. In hac habitasse platea dictumst. ipsum dolor sed augue. Nulla nec lacus.
Integer tempus convallis augue. Etiam facilisis. Nunc elementum fermentum wisi. Aenean
placerat. Ut imperdiet, enim sed gravida sollicitudin, felis odio placerat quam, ac pulvinar Next Meeting: Monday, Oct 19, at 11:30.

elit purus eget enim. Nunc vitae tortor. Proin tempus nibh sit amet nisl. Vivamus quis tortor
vitae risus porta vehicula.

\documentclass[11pt,ttm,twoside]{mins}

\usepackage{lipsum} % produces dummy text \begin{business}
\item

\setdate{1958-0ct-12} \priormins

\absent{I~Juliet}

\alsopresent{} \item

\lipsum[4-5]
Z file ttm.min says:

Z#\setcommittee{Totally Trivial Matters Committeel} \item
#\setmembers{\secretary{A~Bravo}, \lipsum[6]
% \role{C Delta}l{President, \textit{exz officio}}, E Foztrot,
% \chair{G Hotel}, I"Juliet, K"Lima, M November, O Papal} \item
\lipsum[7-8]
\begin{document} \end{business}
\begin{minutes}
\begin{announcements} \begin{newbusiness}
\item \item
\lipsum[1] \lipsum[9]
\end{newbusiness}
\item
\lipsum[2] \nextmeeting{Monday, Oct 19, at 11:30.}
\item \end{minutes}
\1lipsum[3] \end{document}

\end{announcements}
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\starttext: Swelled rules and MetaPost

Steve Peter

Abstract

A swelled rule has tapered edges and a thicker mid-
section, thus blending better with the overall color
of a page than a normal rule. In this column, we
explore methods for creating them, using ConTEXt
and MetaPost.

1 Introduction

Recently I was enjoying Ari Rafaeli’s Book Typog-
raphy and noted that he writes (page 93), “Swelled
rules, adopted by English printers in the late eigh-
teenth century, out of fashion in the early twentieth
century, but revived by Stanley Morison and None-
such and The Curwen Press, are sadly missing from
the typography of contemporary books.” So I made
a note to myself: use a swelled rule (also known as
an English rule), in an upcoming project.

Coincidentally I read the column by Dave
Walden in the 2005-4 issue of The PracTgX Journal,
where he talks about thought groups. He discuss-
es various ways to break text at a point where the
thought transitions somewhat, but not enough for
a section break. One traditional printer’s technique
for that is to use spaced out asterisks, as here.

* * *

Walden also suggests a horizontal rule. A swelled
rule, by contrast, has a bit more presence on the
page than a simple rule, but the tapered edges allow
it to blend in with the overall color of the page.
(Typographical color, that is, which comes down to
how gray the page appears, not whether you use
mauve or teal.)

So how might we go about swelling a rule?
Punching it in the midsection doesn’t seem to work.

2 Stairway to heaven

An early attempt, using Plain TgX, to provide for
swelled rules is the swrule package by Tobias Dus-
sa. It builds up the swelled rule by butting thicker
or thinner rules together to create the illusion of a
single swelled rule.

Editor’s Note: This article is reprinted, with additions, from
The PracTgX Journal, 2005-4, http://tug.org/pracjourn.
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In an era of bitmapped fonts, there was nothing
against such an approach. However, in the present
era of zoomable PDFs, such rasterized solutions are
suboptimal.

3 Quite a character

Another solution, probably the first one used in the
computer typesetting era, and certainly back in the
era of metal type, is to use a character or characters
from a font to set the rule. Of course, getting and
installing a specialized font for this one character
can be annoying.

Given the flexibility, or rather distortability, of
PostScript technology, we can still use a character
from a font to achieve our goals, without precisely
having a swelled rule character per se. Specifically,
you might take a diamond dingbat and reduce the
vertical axis while stretching the horizontal.

As a stopgap, this works well. The rule can be
scaled at will, and it is a reasonable approximation
of a swelled rule. It is not perfect, though, for a true
swelled rule is like a plane journey. It rises and levels
off before coming back down to the original level.

This seems like more of a graphics issue than a
font issue. As you would expect, ConTEXt can use
external graphics, and in fact you could simply place
a picture of a swelled rule in your file. However,
ConTEXt also has access to a far tidier setup via
MetaPost. Let’s take a look at that.

4 MetaPost in ConTEXt

Using MetaPost in ConTEXt is very straightforward,
thanks to tight integration. You need not write
the MetaPost code separately, nor do you need to
compile it separately (although you can if you are
so inclined). ConTEXt contains MetaPost interface
macros, and the ConTEXt executable texexec will
automatically call MetaPost for you. For example,
try out the following as ConTEXt source:

\startuseMPgraphic{test}
draw fullcircle scaled 3cm
withpen pensquare xscaled 1mm
yscaled 6mm rotated -77
withcolor darkred ;
\stopuseMPgraphic
\useMPgraphic{test}

The result is approximately a calligraphic o, suit-
able for use as a stunning versal or dropcap, as
shown:
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For a much fuller discussion of MetaPost in
ConTEXt, see Hans Hagen’s MetaFun manual. Some
amazing things can be done with the software com-
bination described here.

One detail to note before we move on is that
\startuseMPgraphic runs MetaPost each time the
graphic is placed via \useMPgraphic. If you use the
graphic hundreds of times in your document, the
processor overhead can be intensive, so there is an-
other command, \startreusableMPgraphic, which
calculates the graphic once and reuses it. There
is also \startuniqueMPgraphic, which makes the
calculations based on arguments passed to the com-
mand. We’ll see this below.

For now, let’s see how we might draw a swelled
rule using straightforward MetaPost code.

5 Brute force MetaPost

The most straightforward way to define a swelled
rule is to set up points for the left and right edges
and the points where the rule reaches its “cruising
altitude”. Consider (or better yet, try out) the fol-
lowing code:

\startuseMPgraphic{FirstSwell}

z1 = (0,0); z2 = (100,1);

z3 (200,1); z4 = (300,0);

z5 = (200,-1); z6 = (100,-1);

fill z1--z2--z3--z4--z5--z6--cycle;
\stopuseMPgraphic
\useMPgraphic{FirstSwell}

First, we define the various coordinates in (z,y)
pairs, assigned to variables named z1-26 (as is typ-
ical with METAFONT and MetaPost). z1 is the left-
most point, while 24 is the rightmost point. The rule
rises 1pt to point 22 and stays there through z3. The
£ill command draws a line through the points, cy-
cles back to the origin and fills the resulting shape.
(If you are typing this at home, note that each com-
mand in MetaPost is terminated by a semicolon, and
you can put multiple statements per line.) Let’s first
have a look at the points we’ve set up:
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Now, let’s connect the dots:

Here’s the resulting graphic when the points are con-
nected and filled:

This is pretty good, in that you can zoom in as much
as you want, you can change the color at will, and
you can modify the length of the rule and how thick
it is. Unfortunately, those last changes aren’t as
tranparent as they should be. Finding the correct
coordinates is somewhat of a guessing game, and the
dimensions of the rule are fixed. If you switch to a
two-column layout, you will have to return to this
code to hack in new values. We can do better.

6 A more refined MetaPost solution

The first thing we must do to get away from hard-
coded solutions is to create variables, which is done
in the standard ConTEXt setup manner.

\setupMPvariables[SwelledRule]
[height=2pt,breadth=.667\1localhsize]

SwelledRule is the name of the graphic, and
we declare and assign two variables, a height and a
breadth. The ConTEXt variable \localhsize gives
the width of the text block. A good looking swelled
rule isn’t as broad as the text, so we’ll make it 2/3
as broad.

Having set up these variables, we can write some
MetaPost code that uses their values.

\startuniqueMPgraphic{SwelledRulel}/
{height,breadth}
x1 = 0;
x2 = x6 = .333x4; x3 = xb = .667x4;
x4 = \MPvar{breadth};
yl = y4 = \MPvar{height}/2;

y2 = y3 = \MPvar{height};

y5 = y6 = 0;

£ill z1--z2--z3--z4--z5--z6--cycle;
\stopuniqueMPgraphic

In many ways this is similar to the definition we
wrote in the last section. The main difference is
that we pass in the variables height and breadth
and use them to calculate points on the rule. The
z1-26 coordinates are separated into their z and y



TUGboat, Volume 26 (2005), No. 3

components in the first two lines, but no additional
definition is needed. The pair x1 and y1 is identical
to z1.

There are two ways to define the y points. The
first, which I show here, is to place the endpoints at
half-height and allow the rule to sit on the baseline
(y = 0). Another approach is to place the endpoints
on the baseline and have two of the y points (y5 and
y6) as negative values.

Once we have the graphic, we can use it. We
need to call \setlocalhsize each time to use the
\localhsize variable, so let’s make a macro to do
that and center the rule:

\def\SwelledRule{’,
\setlocalhsize
\midaligned{%
\reuseMPgraphic{SwelledRulel}}}
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Now we use the rule and show the output:

\SwelledRule

Now to change the dimensions of the rule, all we
have to do is modify the MPvariables via the nor-
mal ConTEXt setup mechanism. We could add ad-
ditional variables—for instance to control the color
of the rule (though I prefer black). I leave that ad-
dition as an exercise for the reader.

¢ Steve Peter
Beech Stave Press,
310 Hana Road,
Edison, NJ 08817

speter (at) beechstave.com
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Typography

Typographers’ Inn
Peter Flynn

1 The superscripted ordinal

I've been ranting about this for years but it still
pops up on comp.text.tex with depressing regular-
ity, and I think it’s probably common enough nowa-
days to rate a FAQ all of its very own.

Microsoft Word and its ilk reintroduced this
fetish from the Victorian era and made it the de-
fault, so any ordinal number (1%, 28] etc) gets the
ordinal indicator as a superscript instead of the nor-
mal 1st, 2nd, etc.

In some western typographic cultures, notably
those with a Latin-based linguistic root, it is com-
mon to distinguish ordinality from cardinality with a
superscript (the masculine and feminine ordinal in-
dicators like 1° and 22) because of the way the word-
form distinguishes gender. In others it is equally
common to use a period, as in 31. Janner 2006. En-
glish is, I think, virtually unique in having multi-
letter ordinals, and in deriving them from the end-
ing of the alphabetic form (‘first’, ‘second’, ‘third’,
‘fourth’); but the use of the superscript form seemed
to have disappeared around the 1940s and 50s — un-
til its corpse was reanimated by Microsoft.

Perhaps it had been lingering, zombie-like, in
rural and provincial corners of Britain, North Amer-
ica, and elsewhere in the English-speaking world.
But I suspect it was the spread of the manual type-
writer since the 1920s, and of the electric one im-
mediately after WWII, that put paid to the super-
scripted ordinal which had been common — even ele-
gant —in handwritten documents. I can’t believe
anyone with a fixed-size typeface, even with the so-
phistication of half-line spacing, would willingly per-

petrate an obscenity like 315t by disengaging the
platen clutch, rolling the paper back, typing the su-
perscript, and then resetting the paper position —
every time an ordinal was needed.

Granted, the arrival of the IBM Selectric (‘golf-
ball’) typewriter, and the later development of the
standalone wordprocessor with a daisywheel printer,
made it easier to allow this antiquarian curiosity to
reappear, but I still don’t recall seeing anyone who
ever did it. Even the arrival of the synchronous ty-
pographic display on early graphical user interfaces
for wordprocessors, with arbitrary font-change, size-
change, and placement features, failed to resurrect
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it. Someone (or some committee) somewhere de-
cided that Word would herald its reawakening, and
I’d be interested to know what they were smoking.

2 E-books, e-articles, e-theses

It’s sometimes difficult for those of us who have
grown up with computing all around us to remember
(if we're old enough) that for most people, reading
a book on-screen or submitting an article or a thesis
online is new.

E-books died a death because some publishers
insisted on a proprietary format, and the Open E-
book Initiative (or Forum as they later were) went
for a kludged-up form of HTML because they felt
(possibly rightly) that the other publishers would
not stomach anything more sophisticated or sensible
like XML. Unlike most silly ideas, however, instead
of rolling over dead by itself, it was taken over by
an industry ‘consortium’, the International Digital
Publishing Forum (prop. Microsoft, Inc.), in order to
ensure the idea stayed dead. The formatting quality
of the readers I have seen is abysmal, no better than
Word: I get better results using the PDF viewer on
my PDA than I do from most E-book readers. HTML
won’t help, of course. So quite apart from the lack of
any decent reader hardware, the resulting plethora
of incompatible proprietary binary formats is almost
as good a guarantee of unusability as the ludicrously
crippled Digital Rights Management (DRM) legisla-
tion which US and UK publishers are paying their
legislators to foist on an unwilling world.

Journal articles and conference papers, how-
ever, are increasingly not subject to the same types
of restriction. Journal publishers will still try to
prevent electronic distribution to protect their dwin-
dling paper revenues, and seem not to have learned
from the experiences of the physicists that prepub-
lication on the web does not have to affect jour-
nal sales, but their writers are beginning to revolt.
Perhaps it would be different in a slower-moving
field, but from where I sit with one foot in academia
and one in business, most authors now want to put
their writing on the web whatever the publisher says
about it, and many of them just go ahead and do
it. Journal typography is usually of a high standard,
but at a high cost in manually reformatting all the
garbage formats authors send them. However, when
authors want to put their work on a web site, there
are still technological barriers to getting the typog-
raphy right. IXTEX helps, of course, if you want to
generate PDF, and TEX4ht does a nice job of pro-
ducing web pages, but it still needs more knowledge
than most users want to acquire.
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Theses, by contrast, are not sold for publica-
tion, except in more corrupt situations, where pro-
fessors steal their graduate students’ work and pass
it off as their own. I was once asked by one such
unfortunate student from a Mediterranean country
how she could stop this. She was thinking of sending
her lawyer a copy by registered mail, with instruc-
tions not to open it, so that any subsequent chal-
lenge could use a verifiable date (how she intended
to square getting her PhD with suing her professor
for plagiarism was not clear). But she eventually
settled on a quasi-typographic solution, the details
of which she would not part with; but it involved
some formatting which was invisibly preserved in
the conversion from IATEX to HTML and thence to
Word, such that the editors in a journal who were
stripping formatting from an article by her profes-
sor revealed her name and the URI of her web site
where she had published the relevant portion of the
thesis. She was lucky: submitting her thesis on pa-
per to her university authorities for the formal copy,
and in Word format to her professor for plagiarising,
meant that she had the opportunity to act; and the
long time-delay at the journal meant she had her
PhD before they found her traces.

So what has all this got to do with typography?
Well, electronic submission of academic material, us-
ing mediation systems like Blackboard, Moodle, or
WebCT, means that more and more unnecessary ad-
ministrative restrictions get placed on the file format
by university authorities, especially where the docu-
ments have to pass through anti-plagiarism software
to detect the exact reverse of what I described above.
Increasingly, this means Word only —a frightening
thought for any student using TEX. It’s unclear if
supervisors and professors are in any way interested
in the quality of thesis production in their field.
They do, after all, presumably read the things at
some stage. But maybe, like the potential readers
of E-books, and the authors of articles being pub-
lished on the web, the deluge of low-grade format-
ting means that anything which stands out is some-
how ‘wrong’ rather than ‘right’, like the gifted child
in Mark Clifton’s short story “Star Bright”, whose
father warns her to make sure she’s just about av-
erage at school so as not to be overly noticed.

Can we fight back? Tell the publishers we want
decent typography and formatting on their E-books
as well as on paper. Join the ranks of readers who
download new books published under licenses like
the Creative Commons, and who then buy the print
edition as well. If a journal will not publish electron-
ically, make sure you retain the electronic rights to
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your work.! Try the same trick on your book pub-
lisher, or convince them to let you publish an in-
ducement site if you really are going to make signif-
icant money from paper sales. But above all, if you
have control of it, make sure your formatting is bul-
letproof and your typography accessible. It’s hard
and it takes time—and I'm just as much at fault as
anyone else—but it might just make a difference.

3 Reports

The default BTEX ‘report’ document class uses the
same basic layout as ‘book’, which is adequate for a
draft. There are several alternatives on CTAN, and
you can do wonderful things with Peter Wilson’s
memoir package, whose documentation is an excel-
lent guide, and with Hans Hagen’s excellent Con-
TEXt.

But from looking at the report-like material
which emerges from companies, there should be
more scope for IMTEX or ConTEXt here. I'm not talk-
ing about the Annual Report, which is not usually
in the class of continuous-text document that TEX
excels at, and which is usually done as manually-
imposed facing-page pairs. You certainly can use
ITEX or ConTEXt for these, and they’d do it well,
and I'm sure some have been done this way, but
Glossies are a special class of document. And I'm
not talking about the two-page Sales Summary ham-
mered out between 2.45am and 3am by the unfor-
tunate sales or support employee in some airport
lounge, delayed for five hours on the flight back from
some industrial heartland. I'm talking about white
papers, manuals, guides, introductions, references,
handbooks, and booklets that get generated all the
time, right down to the statements of the obvious
from HR about how we mustn’t mock the afflicted
(Word users?), and the dross from H&S about how
we mustn’t operate the water-cooler left-handed.

From observation, these seem to fall into three
classes:

‘Typewriter-derived’ — These seem to be based
on documents originally done 30 years ago or
more, and very simply laid out, with mini-
mal typographic variation. Some would call
them boring or unimaginative, others would
just call them plain, but they have the advan-
tage that no-one has been trying to pretty them
up unnecessarily, and the disadvantage that no-
one has bothered to check if they can actually
be read sensibly, so inconsistent spacing and
alignment are common. Typically 10 pt Times

1 The TEX Users Group, being ahead of the game as usual,
already publishes all the articles from T'UGboat on the TUG
web site, and authors retain rights.
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throughout, not even bolded headings, and of-
ten underlining instead of italics.

attenuator, since an interpolation and a narrowband prototype are a Lagrange
high-frequency. The beamformer stabalizes omnidirectionally, but a test
efficiency that specifies quiescently is an eigenvector. As the to an analog
thermostat analog t kisa lithic ROM that a binary
realizability that varies quantitatively, which attenuates a Bessel antenna,
speeds. The ei and the inaccessible sp
inside a multiplexer are a below the intermittently electromagnetic wavefront
strategic ibility, since an i that reacts inserts
a circuitry. Obviously, the system is the oscilloscope, while a narrowband
intermediary that formulates symmetrically is the synthesized system.

that converges

The aperture diagnoses symmetrically a wavefront, but a superimposed
clinometer is the vulnerable managerial. An omnidirectionally read-only

i that reacts, but a roadblocks, which develops in
the algorithmic superset that hastens, limits an asynchronously algorithmic
orthogonality that specifies. While the crosswind radiolocation and a quadratic
baseband are the state-of-the-art eigenproblem that operates below the
infinitesimally direct circuit, the read-only high-frequency compares to the
eigenproblem a lowpass VSWR. However the susceptibility, which increases
quiescently, constructs of an online minicomputer that diverges collinearly a
with a wavelength collinear tradeoff that increases, the simultaneously parallel
criterion is an ethernet. The compiler is the scintillation and a simultaneous
synthesis speeds.

3.2 The Symmetric Handwheel

An eraseable theodolite builds about a synthesis a simultaneous
criterion and a longitudinal methodology and a language are the crosswind
crosscorrelation. A symmetrically symmetric circuitry that moderates
polarametrically is a i however a Ise radiolocation that

-37-

‘Modern’ — A style which appears to have been
influenced by the Bauhaus school, but filtered
through some of the clean lines of late letter-
press corporate typography in the 1950s and
60s, often involving wedding an antiqua body
face to a sans titling. UK government agency
booklets of this period are a good example.

Identification and Significance of the Problem

onally is the interpulse amplitude. Whereas the inaccessibally binary
Ncube that hastens rejects symmetrically the intrapulse radiolocation,
the proprietary convolution that complements destabalizes monolith-
ically a cassegrain system. A wideband roadblocks is a coincidently
resultant affiliation, since a narrowbeam extrema that varies paraboli-
cally circumvents above a conceptual system that correlates the broad-
beam susceptibility.

Phase I: Technical Objectives

A wavelength is the prototype, but the ROM decreases. Thus, the
parallel aperture is a retrodirective antenna, whereas a quadrature
theodolite that estimates delinquently downloads polarametrically the
rudimetary clinometer. However the turntable is a microcode, the sub-
clutter ambiguity diplexes the downconverted eigenvalue.

The eigenstructure, which reacts, develops and a Nyquist aperture that
moderates speeds strategically. The monopulse peripheral moderates
and the interpulse thermostat is a Nyquist managerial. Obviously, the
interpulse criterion, which builds isomorphically a wavelength, deflects
a bandwidth, since the band workstation stabalize:

Therefore, a feedthrough is the hardwired prototype, although an
interpulse peripheral, which speeds qualitatively, measures contigu-
ously a longitudinally longitudinal potentiometer. A Boolean internet,
which diverges, fails quantitatively and the strategic VSWR that re-
jects of the test wavel h, which develops, develops. The lowpass
tradeoff and an invulnerable capacitance are an oscilloscope and the
bandwidth is an asymmetric circuitry that destabalizes delinquently.

37

‘Radical’ — Influences of the ‘New Style’ in un-
usual or experimental placement, and a self-
conscious avoidance of the banal (fear of word-
processors?).
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combines its expertise in the omnidirectional car-
tridge that decreases with its strong experience with
an omnidirectionally intermittent coroutine. Exam-
ples of JTAN products are the applicability and a
cylindrically broadband interferometer.

Related Work

Of central importance to the work proposed herein,
JTAN has written many proposals directly related to
The WinCE Mousetrap. As a result, no one is more
familiar with these proposals than JTAN.

Other related proposals by JTAN include

— The interconnected crosstalk
— A vulnerable beamwidth that identifies con-
tiguously

Relationship with Future Research and Development

The Polarametric Syninesis That Fastens Instantaneously

Therefore, an orthonormal crosstalk is the modem,
because the eigenvector and an aperture are a subsys-
tem. The Ncube is a

A next-generation affiliation that delays is the su-
perimposed throughput, although an antenna sta-
balizes quadratically. A massively parabolic band-

[Autogenerated drivel courtesy of Chris Nadovich’s Auto-
matic SBIR Proposal Generator, used by kind permission.
All examples were constructed directly in IATEX.]

I’'m not just talking about how they end up
looking, but how they were originally intended to
look. There is often a big discrepancy between these,
as the original designer (if there was one) or original
author has often long since left the scene, and the
general entropy or bit-rot that attacks unmanaged
documents sets in surprisingly fast.

This is probably more true of BTEX documents
than Word or anything else with a larger user pool
in corporate document generation. Where there is
a local Quark expert or FrameMaker guru, a broken
or damaged document will get fixed. Where there is
no IXTEXpertise, it may not even be obvious to the
document’s current owner that it was done using
KTEX, especially if it appears to be a PDF (and
someone wiped the disk on which it was generated,
after the most recent IATEX user left).

So what is (or are) your preferred report lay-
out(s)? Have you a personal or group favourite? Or
are you able to accept whatever comes along? Does
WIRED magazine influence your decisions on typog-
raphy, or have you got to adhere to what the cor-
porate design team hands down, regardless of how
unsuitable it is? Let me know.

¢ Peter Flynn
Electronic Publishing Unit, University
College, Cork, Ireland
Phone: +353 21 490 2609
pflynnQucc.ie
http://silmaril.ie/cgi-bin/blog



TUGboat, Volume 26 (2005), No. 3

Philology

The alphabet tree
Peter Wilson

1 Introduction
We got from % = via KW~ and » X I to

AKN,and X 23and ! & (yin only about 2000
years. This is a short story of how that happened
and how we know what the strange symbols mean,
eg, T @ Yand W B = The fonts in all the
examples were designed for use with TEX, especially
by humanities scholars, and are freely available.

1.1 Writing systems

The earliest known writing is from Sumeria dating
from about 3400 BC. In some other places the earli-
est writings discovered date from: Egypt in 3000 BC,
the Indus Valley in 2500 BC, Crete in 1900 BC, China
in 1200 BC and Central America in 600 BC. These
all looked very different.

It seems that initially writing was used for bu-
reaucratic purposes— keeping accounts, recording
goods and so on—and a limited writing system was
sufficient for this. Later, to record the great deeds
of the rulers and especially their names, to promul-
gate their laws, and to meet the needs of the reli-
gious establishment, writing would be extended to
a full writing system: a system of graphic symbols,
or glyphs, that could be used to convey any idea.
At that point literature became a possibility. All
writing systems represent speech in one form or an-
other. Some glyphs represent sounds while others
are semantic signs that represent either words or
concepts; these are called logograms.!

It appears that early writing systems followed
the same general progression. The first actual writ-
ing was pictographic or iconographic where a simple
picture designated a real object—a drawing of a
deer represented a real deer, for example. Gener-
ally the pictures were very simple and abstractions
of what we might think of as a drawing. A stylised
picture is called a pictogram.

Gradually the pictures were formalized and also
began to be used to represent relationships and ideas
as well as objects. This is called ideographic writing.
For example, a picture of the moon could represent
the idea of night or darkness as well as that of the
moon itself. A symbol standing for an idea is a
semantic sign and is called an ideogram.

1 From the Greek logos = word.
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A major intellectual step was the invention of
the rebus device. This is where the sounds cor-
responding to pictograms are combined to form a
word. We have all come across these, often as chil-
dren’s puzzles. For example, a picture of a bee
plus a picture of a tray can represent the word ‘be-
tray’, or more obscurely a picture of a bee plus a
picure of a female deer can stand for the word ‘be-
hind’. Even a single pictogram can suffice; for in-
stance a pictogram of the sun can be used for both
the words ‘sun’ and ‘son’. Consequently symbols
can be created that just stand for sounds and then
they can be combined to form words. This can
markedly reduce the number of symbols required for
a full writing system. Symbols representing sounds
are called phonograms. Phonetic writing requires
few glyphs. In these writing systems, the glyphs
represent sounds. All writing systems are a com-
bination of phonetic and logographic elements but
the proportions of these two elements vary among
languages. Ideographic scripts essentially have one
glyph for each word, and this usually represents the
meaning of the word, not its pronunciation. The
arabic numerals 1, 2, ... are pronounced in English
as one, two, ... but in German as eins, zwei, . .. even
though the meanings are identical. Mixed systems
are where some signs are ideographic and others are
phonetic. For example, in English 1st, 2nd, ...,
are ideograms with a phonetic component so that
we read them as first, second, ... instead of onest,
twond, and so on.

Although it does have some phonetics the Chi-
nese script is principally logographic; this may be
because of the Chinese language itself. Spoken Chi-
nese consists almost entirely of one-syllable words
and there is a limit on the number of short sounds
that the human voice can make; the Chinese use
something like 400-900 sounds. Many sounds, there-
fore, have shared meanings— homophones. In spo-
ken English the meanings are deduced from the con-
tex and in writing by their spelling. For example:
‘Pare me a pair of pears’. In spoken Chinese homo-
phones are partly distinguished by using four lev-
els of pitch (thus increasing the number of different
word sounds to some 3000), and by context. In writ-
ing there is little possibility of reducing the number
of glyphs required to represent the vocabulary from
that of an ideographic script. Chinese and Japanese
use the same ideographic script although their lan-
guages are very different.

At the other end of the spectrum, the Finnish
and French systems are much closer to pure pho-
netics, with some logographs; that is, the phonetic
values of the set of glyphs is closely matched to the
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sound of the spoken language. In the English writ-
ing system the alphabetic glyphs, a—z and A-Z, rep-
resent sounds, the ‘?” mark represents an idea and
glyphs like ‘$’ represent whole words (which can also
be spelled out as ‘dollar’).

From the several thousand characters that an
educated Chinese or Japanese needs to know, the
English speaker only needs to know 26 (52 if you in-
clude both uppercase and lowercase). Monolingual
Chinese and Japanese can read and understand each
other’s scripts because they are based on the same
ideographic system, even if they can’t understand
each other when speaking. Monolingual French and
English for example, with their alphabetical writing
systems, are not in this happy situation; they can
read each other’s scripts but with no understanding
of either the written or spoken words.

Phonetic scripts can be roughly classified into
two major kinds.

e In a syllabic system a glyph represents a syl-
lable, usually a consonant followed by a vowel
(CV) but can be a VC pair or a consonant vowel
consonant (CVC) triple.

e In an alphabetic system a glyph represents ei-
ther a vowel or a consonant, again with two sub-
divisions. In some alphabetic systems, like He-
brew, only the consonants are denoted, whereas
in a full alphabetic system, like French, both
consonants and vowels are fully represented.

By about 3200 BC the Sumerians were using a
cuneiform (wedge-shaped) script. They lived in the
Fertile Crescent in the area of the Tigris and Eu-
phrates in what is now the Middle East. The Sume-
rians had over 2000 ideograms. Following their dis-
covery of the rebus device they eventually reduced
the number of glyphs in their script to about 600,
which included both semantic glyphs and phono-
grams. The Sumerians wrote on clay tablets using
a stylus to impress the marks. Drawing on clay is
not easy, which must have given them an impetus to
move away from pictograms towards ideograms and
then on to phonograms.

The Egyptian hieroglyphic? writing system de-
veloped roughly in parallel with the Sumerian sys-
tem. The Egyptians, though, wrote on papyrus with
areed brush or pen, or painted on the walls of tombs.
Drawing with these implements is much easier than
scratching pictures in clay and thus they did not
have such a great need to move towards phonograms.
For everyday purposes they did develop more effi-
cient writing methods with their cursive hieratic and
demotic scripts. The hieratic script was invented

2 From the Greek for sacred engraved writing.
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soon after hieroglyphs and was initially the Egyp-
tian everyday business script. The demotic® script
came much later, around 650 BC, and was then used
as the everyday script. The priests, though, contin-
ued to use the hieratic script.

Unlike hieroglyphics, which failed to spead be-
yond Egypt, cuneiform writing became popular and
was taken over by the Babylonians when they con-
quered the Sumerians in 1720 BC.

There is evidence that there was a writing sys-
tem in Crete about 3000 BC. A thousand years later
a syllabic script called Linear A was in use, and
by about 1800 BC this had been replaced by the
Linear B syllabic script which was used for writing
Mycenean Greek.

By about 1500 BC, Egyptian hieroglyphs in-
cluded ‘alphabetic’ glyphs alongside all the others.
The Ugaritic alphabetic cuneiform script dates from
about 1300 BC.

1.2 The alphabet

Although it may never be possible to describe ac-
curately the origins of the alphabet, scholars are
generally agreed that most of the world’s alphabets
are descended from one that was probably invented
about 1600 BC in the Middle East. This was a
Semitic alphabet, where Semitic refers to a linguistic
family that ranged between the Sinai in the south,
along the Mediterranean coast, north through Asia
Minor and east to the Euphrates valley; the Canaan-
ites and Phoenicians, among many others, spoke a
Semitic language.

As people travelled, particularly as conquerors
or merchants, the original alphabet was dissemi-
nated geographically and gave rise to several alpha-
betic branches. Roughly speaking, in the time pe-
riod 1400-1100 Bc, these were Archaic Greek; Old
Hebrew which led to Samaritan; Phoenician; and
South Arabic scripts which in turn led to Ambharic,
via Ethiopic, and other obscure scripts like Thamu-
dic and Lihyanic. With only minor exceptions these
scripts were used for writing languages from the
Indo-European family. All are interesting in their
own right, but the most relevant script for us is the
Phoenician which is the direct ancestor of not only
our modern Latin alphabet but also of many other
alphabets and scripts in use today. Figure 1 shows
the main descendants of the Phoenician alphabet.

At the earliest time there was no fixed direction
to writing. It could be left to right or right to left,
randomly, or at times lines would alternate between
left to right and then right to left. This alternation

3 From the Greek ‘demotikos’ meaning ‘in common use’.



TUGboat, Volume 26 (2005), No. 3

Proto-Semitic

Phoenician
1100 BC

N
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Hieroglyphs

Greek Aramaic
850 BC 1000 BC
Nabataean Armenian Indian
Etruscan 350 Bc Hebrew Georgian scripts
Roman Persian  Arabic
Gothic  Latin  Cyrillic

! '

Figure 1: The alphabet tree

of writing direction is termed boustrophedon* writ-
ing. Typically, in boustrophedon writing, two sets of
glyphs were used, one being the mirror image of the
other, so those who were literate would have twice
as many characters to remember.

2 Changes and decipherment

As we will see, scripts are remarkably resistant to
change, but nevertheless they do. There are two
main reasons why a script should change.

One is a change in technology, which during
the period considered comes down to the writing
materials used. These ranged from using pointed
implements to make marks in soft clay, reed brushes
to paint or write on a smooth surface, and scratching
or chiseling letters into hard stone.

The other reason is a script starting to be used
to denote a language that it was not designed for.
Every script represents the sounds of a language,
and not every language has the same set of sounds.
It is easy enough to drop characters that do not
represent a sound in a language but it seems much
harder to introduce new characters for new sounds.
If there are redundant characters they are given new

4 From the Greek for ‘as an ox plows a field’.

sound values; only later may new characters be in-
troduced. However, it is more likely that existing
characters will be decorated to denote new sounds.
For example, French and English use the same set
of alphabetic characters, but the French add accents
to some characters (for instance, ¢, é, ...) to denote
sounds used in spoken French but not in English.
Thus, a particular script may be used for sev-
eral languages, and over a period of time one lan-
guage may be captured using several scripts. As the
ages pass civilisations also pass, and their scripts
may be forgotten until rediscovered by archaeolo-
gists, by which time their languages may also have
been lost. According to Robinson [Rob02, p.262]
decipherment ‘is a process of deducing from texts
a known or plausibly reconstructed language that
accounts for the patterns of sign use in texts.” A
decipherer is faced with three possibilities:

e A known script, in the sense that the ‘meanings’
of the glyphs are understood, and an unknown
language;

e an unknown script and a known language; or,
worst of all,

e both the script and language are unknown.
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A few very brief descriptions of some decipher-
ments are given later. In case you would like to
understand better some of the problems of decipher-
ment, you can try your hand at the following.
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Just to help you along, the scripts are all writ-
ten left to right, even if the original scripts were
written in different directions, and are more or less
transliterations of the following English paragraph.

This is When the quick brown fox
jumped over the lazy dog it was time for all
good men to come to the aid of the party.

In real life the task is much harder than the
examples imply. A representative set of example
texts has to be gathered and then two things have to
be done before the hard work starts— determine the
writing direction, and determine the kind of script.

The writing direction is often determinable by
noting whether the text is ‘set’ ragged-right (left to
right direction) or ragged-left (right to left direc-
tion). Of course some texts may be ‘centered’ or
‘justified’, which is not much assistance.

The other preliminary task is to decide on the
kind of script. Scripts can be classified into one of
three types: phonetic, ideographic, or mixed. In a
phonetic script the glyphs represent the sounds of
the language. Alphabetic scripts aim at the ideal
of one sign per sound, but this ideal is rarely met.
Syllabic scripts use one sign for each syllable. The
kind of script can usually be determined by count-
ing the number of different glyphs. An alphabetic
script typically has between 20 and 30 characters, a
syllabary has roughly 30 to 60 characters and more
than that indicates ideographic elements. However,
if you apply that naively to English writing then
it looks like a syllabary as there are 52 alphabetic
characters (26 in each case) plus numerals and punc-
tuation. The same problem may arise with ancient
scripts, as it is not always easy to decide whether
two similar looking characters are the same or not.
Table 1 from [Coe99] lists the numbers of glyphs in
some different kinds of scripts.

There is an empirical formula for estimating the
probable number of signs in a script from a small
sample of the script [Rob02, p.310]. It seems to
work for modern languages and scripts such as Ara-
bic, English, and Japanese kana as well as ancient
ones such as Linear B.

In a small sample of an alphabetic or syllabic
writing system consisting of a total of L characters of
K different kinds then the probable number of sym-
bols S forming the alphabet or syllabary is, subject
to various restrictions not enumerated here, given
approximately by the formula

=1?/(L-K)-L. (1)
Applying this formula to the previous paragraph
where, ignoring the the formula itself, uppercase
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Table 1: Numbers of individual glyphs in writing systems

Logographic Syllabic Alphabetical
Sumerian 600(+) Persian 40 English 26
Egyptian 800 Linear B 87 Anglo-Saxon 31
Hittite 497 Cypriot 65 Sanskrit 35
Chinese ~ 5,000(4+) Cherokee 85 Hebrew 22

Table 2: Common transliterations and their
pronunciation

Pronunciation

d, as in ‘did’

dj, like j in ‘joke’ or di in the French ‘dieu’
hard g, as in ‘get’

h, as in ‘home’

an emphatic h, sounded in the throat

ch, as in the Scots ‘loch’

softer than h, like the ch in German ‘ich’

y, as in ‘yea’

k, as in ‘kit’

k in the back of the throat, like the Arabic
q in Qur‘an (Koran)

a trilled r, as in Scots ‘rain’

s, as in ‘soap’

sh, as in ‘ship’

t, as in ‘tub’

t, as in ‘tune’

tj

w, as in ‘wet’

y, as in ‘yes’

’ glottal stop, like the break in the Cock-
ney pronunciation of ‘bottle’ as ‘bo’el’ or
the American pronunciation of ‘Seattle’ as
‘Sea’el’

gutteral, the Semitic ayin

Symbol

T S, N R R,

QSQQS\H-'H.H-CIN%ﬁ

[N

characters and punctuation, there are 232 charac-
ters of 24 different kinds (q and z are not used) we
get the approximate value of

S =2322/(232 — 24) — 232 = 26.77

for the number of signs in the lowercase English al-
phabet compared to the actual value of 26 signs.

3 The earliest scripts

We now show a variety of scripts dating from before
1000 BC, some of which are related. Transliterations
into modern Western characters are also given; Ta-
ble 2 lists the main transliterations used and their
pronunciation.

3.1 Sumerian and Ugaritic

The earliest script so far discovered is Sumerian cu-
neiform dating from about 3200 BC, which had de-
veloped from earlier pictograms. At its most bloated
it included over 2000 glyphs but as it proceeded
through the normal evolutionary process the num-
ber of glyphs dropped to about 600 in its final form.

The Ugaritic cuneiform script dates from about
1300 BC and was alphabetical, although like most
scripts for the Semitic languages did not include
vowels. The script consisted of 30 letters and a
ideographic word divider (a short vertical wedge).
It appeared to have got the alphabetical idea from
contemporary linear scripts. It was used to write
a language related to Hebrew. In addition to the
typical administrative texts there are a number of
mythological texts about the god Baal, which give
scholars another view on some Biblical stories.

The order of the glyphs in an alphabetic script
is usually revealed by writing found from scribal
schools where the pupils were practising their abe-
cedaries. In the original order, which is reasonably
typical of Semitic scripts and with the word divider
(7) being the last glyph, the Ugaritic alphabet and
the modern transliteration is:

— I I P B o
’ b g h d h w z h
S S S e T L e =
3 Yy k § I m d n z
v < = T = »  { = =
s o p s g T L g t
L T
i U S

The last recorded use of a cuneiform script was
in 75 AD, so cuneiform vies with hieroglyphs for the
longest period of use of any script.

3.2 Hieroglyphs

Hieroglyphs were used by the Egyptians from about
3000 BC to 400 AD. The script is a mixture of a set
of consonantal glyphs, a syllabary, and logograms.
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Table 3: A hieroglyph sampler

Glyph Sound Meaning Glyph Sound Meaning
-0 ‘ arm Es 3 vulture
y J leg
e h ball of string?
ﬁ d cobra = d hand
oy 53 pool with flowers — « ir eye
& — f horned viper
D g jar stand
X h twisted wick i h
ﬁ eat, drink, speak q 0 reed
| pr house, building
A k slope of hill — k basket with handle
A Tw walk, run o= l lion
— m pair of ribs? & m owl
J— n water
= palm of hand o P
) tp head @ hr face
S wr small, bad, weak = r mouth
_ door bolt [N folded cloth
= t tethering rope a t
R w } w quail chick
ba] h ox r] door
‘ﬁ’ rejoice qq Y pair of reeds
= S stone, pool
“ﬂ’ imy crossed planks I] awt shepherd’s crook
1 kmsz throw stick

There are approximately 6000 known different hi-
eroglyphs, but fewer than 1000 were in use at any
one time.

A short sample of hieroglyphs is shown in Ta-
ble 3. As an example of Egyptian writing, the fol-
lowing hieroglyphs:

are transliterated as:
wd hm.f hr wrryt.f nt d*m ib.f 3w
and can be translated as:
His Majesty departed upon his chariot of electrum,
his heart joyful.

There were also hieroglyphs for numerals, some
examples being: I (1), » (2), n (10), % (100),
1 (1,000), ... (1,000,000).

The breakthrough in the decipherment of hiero-

glyphics came after the Rosetta Stone was discov-
ered in July 1799 near Rashid, which was the ancient

Egyptian town called Rosetta, by French soldiers in
Napoleon’s invading army. The stone carries an in-
scription in three different scripts: hieroglyphs at
the top, which was badly damaged with about half
missing; Egyptian demotic script in the middle; and
Greek at the bottom. There are 54 lines of Greek
with the right hand ends of the last half being dam-
aged or missing. The demotic portion has 32 lines,
written right to left, and the right hand ends of the
first 14 are damaged. The first half of the lines of hi-
eroglyphs are completely missing and the existing 14
lines, which correspond to the last 28 lines of Greek,
are damaged at both ends. The Rosetta Stone is
now kept at the British Museum.

The first attempts at decipherment focused on
the demotic script. Initial partial decipherments
were accomplished by the Frenchman Sylvestre de
Sacy (1758-1832) and the Swedish diplomat Johan
Akerblad (1763-1819). The basis was being able to
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Hieroglyph  Young’s value Hieroglyph Young’s value
] D Y bir
o t — e
‘bq not essential . n
5% lo or ole qq )
— ma or m I} superfluous
qq ) k ke or ken
ﬂ osh or os a
Q feminine termination

Figure 2: Young’s decipherment of the Ptolemy and Berenice cartouches

identify corresponding names, such as Alexander,
Ptolemy, and Berenice, in the Greek and demotic
texts. This gave sounds for some of the demotic
signs and from this it was possible to show that the
script had phonetic components. From the identified
signs it was possible to identify some other words
such as temple and love. Unfortunately, Akerblad
was convinced that the script was entirely phonetic,
which blocked any further progress on his part.

The English polymath Thomas Young® (1773~
1829) then took up the challenge in 1814. Young
was a prodigy; he could read fluently before he was
three, and by the time he was fourteen he had stud-
ied Arabic, Chaldean, Ethiopic, French, Greek, He-
brew, Italian, Latin, Persian, Samaritan, Syriac, and
Turkish. He proved that the demotic and hiero-
glyphic scripts were not completely distinct and that
the Egyptians used a mixed writing system. He was
able to decipher much more of the demotic and es-
tablished the equivalence of many demotic and hi-
eroglyph signs. He determined that the only royal
name appearing in the hieroglyph section was Ptol-
emy. This was spelt phonetically in demotic and he
surmised that it was also spelt phonetically in hi-
eroglyphs, corresponding to the Greek (Ptolemaios).
Young produced the list of values given in Figure 2.

From an inscription at the temple of Karnak
he also had the name of the queen Berenice (Greek
Birenike) and for this he constructed the further cor-
respondences, also shown in Figure 2.

This is about as far as he could get, as he be-
lieved that the vast majority of hieroglyphs were
ideographic, and phonetic spelling was limited to
the names of foreigners. As his mind was so quick

5 If you have taken any science courses you have probably
heard of Young’s Modulus and Young’s Rings.

he was probably also bored by the time he got to
this stage.

The final decipherment was achieved by the
Frenchman Jean-Francois Champollion (1790-1832),
who was more open minded than his predecessors.
At age ten, on having been shown hieroglyphs by the
French mathematician Jean-Baptiste Fourier and
being told that nobody could read the strange writ-
ing, he decided that he would solve the mystery.
To equip himself for the task he studied Arabic,
Chaldean, Chinese, Coptic, Ethiopic, Greek, He-
brew, Latin, Pehlevi, Persian, Sanskrit, Syrian, and
Zend. By 1822, through systematic analysis of the
available material, he showed that the hieroglyphic
script had phonetic principles. To progress further
he needed to have two or more known names with
some hieroglyphs in common so that they could act
as a check on any proposed decipherment.

In 1819 W. J. Bankes had had an obelisk moved
from Egypt to his home at Kingston Lacy in Dorset,
England. The hieroglyphs included two different
cartouches and the Greek inscription at the base of
the obelisk mentioned Ptolemy and Cleopatra. He
noticed that one of the cartouches was identical to
that deciphered as Ptolemy by Young, and surmised
that the other corresponded to Cleopatra. Bankes
had lithographs made of the inscriptions, annotated
with his idea about the cartouches, and distributed
them in 1821. When Champollion received a copy
he made the decipherment shown in Figure 3.

There was a remarkable degree of similarity be-
tween the values from the two names, except for the
o and == signs which he explained as being homo-
phones — they could each represent the same sound
(t in this case).
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Figure 3: Champollion’s decipherment of Bankes’ Ptolemy and Cleopatra cartouches

He then looked at other cartouches to see if he
could generate recognisable names from them by ap-
plying these sound values. The first one he tried was:

He was able to spell this out as al?se?tr?, which
seemed to match the Greek alksentrs (Alexander),
thus giving him three more sign values. Further
cartouches both confirmed his values and gave new
ones. One nagging thought was that only foreign
names might be spelt phonetically but, among oth-

ers, this cartouche showed that this was

not the case. Champollion knew that the ibis, ’E,
was the symbol of the god Thoth and he read the
cartouche as Thoth-mes, an old Egyptian name.

As he matched more signs with sound values he
was increasingly able to read the hieroglyphic texts
as well as the names in the cartouches, and eventu-
ally could identify the Egyptian language as Coptic.
Champollion’s work laid the foundation for Egyp-
tology as it is known today.

3.3 Linear B

The Linear B script was a syllabary that was used
during the period approximately between 1600 and
1200 BC. Most of the examples come from Crete,
particularly Knossos, but there are some from the
Greek mainland.

The script consists of some 60 basic signs, 16
optional signs, and about 11 signs that have yet to
be deciphered. The script also had signs for numbers
(1-1000), and signs for various kinds of weights and
measures. There were also sets of signs for different

P
KFEV T
TOERTTe?l 1
FEY T RR :
b X7 |
FH PR
oL HB?I 1
TY YK ERPR
AREZIEY 3
AEX?E 1
TYTTAY R 1
THR" R sy

=

Figure 4: Example of a
interpretation

inear B text and partial

kinds of animals, such as horses and pigs, and for
trade goods, such as pots or wool.

Clay tablets bearing the script were found by
Sir Arthur Evans (1851-1941) while excavating the
ruined Minoan palace at Knossos in Crete, starting
in 1900. The tablets were usually small enough to be
held in the hand, the largest being about six inches
across, ten high and an inch thick. The tablets were
accountancy records of some kind and he did work
out their numeric systems but not much more than
that. As an example, Figure 4 shows, on the left
side, the text of a fairly typical tablet. On the right
side is an interpretation of ?, é], and |>, which look
rather like an addition sum, where ?, , and
might be units in a non-metric system, like fluid
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Word A Word B
Case1 | VME TW-HE
Case2 1 VMT FUSHT
Case3 | VT FUs+j

Figure 5: Two of Alice Kober’s triplets

ounces, pints and gallons. With a modicum of ef-
fort it can be shown that # =3 1 =18 P

There were many tablets like these where the
last line started with either 1"/ or TY, and it was
reasonable to assume that these words meant some-
thing like ‘total’.

On one tablet to do with listings of horses Evans
noticed a pair of signs, ‘I’, which matched the
Cypriot signs S+ reading po-lo (see Table 8), sim-
ilar to the Greek polos for foal. He was convinced
that the Cretans spoke an unknown language, which
he called Minoan, a theory that he held throughout
his life, going to great lengths to disparage anyone
who did not agree. Evans guarded his finds some-
what jealously and made little publicly available for
others to work on. It was not until 1952, well af-
ter his death, that descriptions of his tablets were
published.

However, another trove of Linear B tablets had
been unearthed at Pylos, on the Greek mainland, by
the American Carl W. Blegen in 1939. These were
published in 1951 and would probably have been
available earlier if the world had not been consumed
with the other events of 1939 and later.

Michael Ventris, a British architect, had been
fascinated by Linear B since he was a schoolboy and
devoted much of his spare time in trying to deci-
pher it. Initially there was no success because of the
paucity of material to work on, but the publication
of the Pylos tablets changed that.

In the meantime the script had been analysed
by various scholars, the signary had been estab-
lished, and lists had been made of which signs were
most common at the start and end of words, and
of how signs tended to group themselves. Dr. Al-
ice E. Kober (1907-1950), a classicist at Brooklyn
College, had noticed groups of signs where all but
the last one or two signs in a word were the same,
and thought that this might mean that the lan-
guage captured by Linear B was inflectional, like
Latin or occasionally English as in ‘I write’ but ‘he
writes’. In particular she noted words that appeared

6 The British and the Americans agree that there are eight
pints to one gallon, but, perhaps to the chagrin of Texans,
there are 20 fluid onces to a British pint and only 16 to an
American pint.
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in three forms, as illustrated in Figure 5, which be-
came known as ‘Kober’s triplets’.

Ventris had done his own analysis of the script
and had come to the conclusion that it was a syl-
labary. He argued that the difference between the
words 17 or % T for total might be due to gender
differences in an inflectional language as the first
form occurs with the ideogram for man, and the
other with the ideogram for woman. If this were the
case then the consonants in "/ and T were probably
the same but the vowels were different. By analysing
a number of words in this way he was able to start
building up a grid where the signs in each row had
the same consonant and those in the same column
had the same vowel. It was still a long road, though,
from having the signs coordinated in this fashion to
being able to read them.

From Kober’s work he noticed that there were
groups on the Knossos tablets that were not on the
Pylos tablets, and made a bold leap to thinking that
they might be the names of places on Crete. He
suggested that the signs FULs might be the word
for the Greek Knosos (Knossos) and TV Y could
be the word for the Greek Amnisos, the port for
Knossos, and a few other names. When he applied
the guesstimated values to the signs in the grid he
was able to assign values to other signs and start
‘reading’ a few things. For example, gfk? and
read to-so and to-sa, which were similar to the Greek
tosos (masculine) and tosa (feminine) for ‘so much’
or ‘so many’. Ventris had originally whole-heartedly
agreed with Evans that the language of Linear B was
not Greek, but it was now appearing as though it
might well be, especially if the Cypriot polos clue
was included.

Ventris was familiar with the Greek of Homer
(about the ninth century BC) from school but the
Linear B tablets were much older than that. The
words he was reading seemed similar to Homeric
Greek but were not the same. For example there
were several tablets from Pylos listing numbers of
women, from the ideograph, often followed by two
other words, 7 and ?7\, also with numbers and
it was reasonable to assume that these words might
be equivalent to ‘boys’ and ‘girls’. However he read
them as ko-wa and ko-wo, whereas the Greek that
he knew was kourai and kouroi. In general the Lin-
ear B spellings appeared incomplete, and even when
filled out only close to Homeric Greek.

At this point he formed a partnership with John
Chadwick, a lecturer in Classics at Cambridge Uni-
versity whose speciality was the early history of the
Greek language. Together they worked out a consis-
tent set of rules describing how Greek had changed
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Table 4: The basic Linear B syllabary

1

<Y = A=

(<]

—+ -k T v=o——o[F|o

PO D H<x K PO T I
TOH E€OTEFPRXXETH| o
AR =ES (B
SSro—-£ =

N g a4+ »n = o0T B EBE & A

+5 >4 —

between Mycenacan and Homeric times. In other
words, if you took an arbitrary Linear B tablet,
deciphered it and then applied their rules the re-
sult would be Homeric Greek. In 1953 they jointly
summmarised their work in an article entitled ‘Ev-
idence for Greek dialect in Mycenaean archives’ in
The Journal of Hellenic Studies. Their theory was
completely unexpected and its reception was mixed,
to say the least. However it was soon dramatically
confirmed.

The American excavation at Pylos had resumed
in 1952 after the break for the Second World War.
More Linear B tablets were found and stored for
later reading. In the spring of 1953 the leader of
the team, Carl Blegen, returned to Greece armed
with an advance copy of Ventris and Chadwick’s ar-
ticle. Among the newly found tablets was a large one
with pictures of three-legged cauldrons, pictures of a
number of jars with differing numbers of loops (han-
dles) on top, and Linear B inscriptions. When Ble-
gen applied Ventris’ decipherment he read tr-ri-po-
de, almost identical to the Greek tripodes for three-
legged cauldron. Next to the jars with three loops he
read ti-ri-o-we-e or ti-ri-jo-we, and by the jars with
four loops ge-to-ro-we. The Greek for three in com-
pounds is tri- and experts in archaic Greek could
accept that quetro- would be four in compounds.
Once the ‘tripod’ tablet became known most schol-
ars accepted that Ventris had deciphered Linear B,
although a few die-hards even went so far as to sug-
gest that the tripod tablet had been ‘planted’ at
Pylos!

Table 4 shows the signs in the basic syllabary.
Although Linear B was used for writing Greek, there

TUGDboat, Volume 26 (2005), No. 3

Table 5: The Proto-Semitic signary

Name Glyph Sound Meaning
alpu A ’ ox
betu Y| b house
~ g throw stick?
>0 d fish?
= z
R h man?
wawwu ? w hook, peg
hotu P h fence
8 7 twisted flax
yadu LS Yy hand, arm
kappu ww k palm of hand
lamdu R l ox goad
mayyuma? -~ m water
nahasu ~ n snake
enu > o ¢ eye
& s?
Lo P leg/foot?
¥y s? plant?
=8 q? knot?
rasu /N r head
N s lotus pool?
JAPA ?
tawwu + t mark

is no other relationship between this ancient script
and the Greek alphabet.

3.4 Proto-Semitic

Around 1600 BC there were alphabetic scripts in use
in the Middle East that are variously called Proto-
Siniatic, Proto-Canaanite, etc. I have lumped these
together into a Proto-Semitic font. Several of the
signs in this alphabet are obviously derived from
Egyptian hieroglyphs, and it may have been a pre-
cursor to the Phoenician script.

The alphabet consisted of 23 letters, some of
which had alternate forms. Writing was generally
from left to right, but could be vertical or in other di-
rections. Table 5 shows the signary, although there
is not a complete consensus on this.

4 Phoenician

The Phoenicians initially wrote right to left or left to
right. The alphabet consisted of 22 letters although
a 23rd glyph was used as the vav (or vau) character,
which had two forms: Y and F. Around 1100 BC the
Phoenician alphabet had stabilised and the writing
direction was finally fixed as right to left.
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Table 6: Evolution of the Phoenician script

Name Meaning Hiero. Proto. Phoen. Sound
aleph ox bl ZAN » 7
beth house 3 ] & b
gimel camel 1 - T g
daleth  door & %> A d
he window? ‘ﬁ/ B R E h
vav nail T ? F,Y w
zayin dagger? = I z
heth fence? EI mh 8 h
teth | 8 ® ¢
yod hand = L2 | Yy
kaph palm of the hand = ww A} k
lamed ox goad r] R L l
mem water o~ -~ "™ m
nun fish i-j - " n
samekh  prop or post F s
ayin eye P S O ¢
pe mouth J] ? () r P
sade Y'Y g s
qoph knot? >§ ¢ q
resh head e Ry p r
shin teeth E2 W W S
tav mark or cross + + t

Table 6, which is somewhat speculative in some
cases, illustrates how the Phoenician script (may
have) developed from the Proto-Semitic script; the
name and, where known, the meaning of the Phoeni-
cian glyph is given, as is the transliterated sound
value. It also shows how some of the Proto-Semitic
glyphs may have been inspired by the Egyptian hi-
eroglyphs; in some cases the derivation is obvious.

5 Later Western scripts

Among the later Western scripts — those developed
after 1000 BC— Greek, Etruscan and Latin are the
direct ancestors of the English alphabet. Others,
such as Cypriot and Runic, are off by themselves.

5.1 Greek

Initially the Greeks used the Phoenician alphabet
and also wrote right to left but by the 7th century BC
it became boustrophedon and around 500 BC they
finally settled on writing left to right. The Greeks
added new letters to the Phoenician abecedary so
that around the 6th century BC their alphabet con-
sisted of 26 characters. The Y form of the Phoeni-
cian vav became the Greek upsilon while the F form

of vav became the Greek digamma. The names of
the letters lost their meanings and instead effectively
stood for the pronunciation of the letter. The Greeks
also added the psi, phi and omega characters. Sev-
eral different glyphs were used for each character,
depending on geographical location, whether on the
mainland or around the Aegean Sea. One variety of
the 6th century BC alphabet looked like this:

ABTAEFIH®IKIMYNEOIQRrZTYX0YQ

In 403 BC the Athenian citizens codified the al-
phabet with the glyphs looking much as they do to-
day. The digamma and the goph characters were
dropped from the abecedary, thus leaving the 24
characters that we are now accustomed to. The 4th
century BC alphabet was like this:

ABCAEZHOIKAMNZEOMNMPLTY XoY N

5.2 FEtruscan

The Etruscans, forerunners of the Romans in Italy,
based their alphabet on the Greek abecedary, but
they continued to write right to left as the Phoeni-
cians had, so their glyphs were mirrored with respect
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Table 7: The changing alphabets

Phoenician Greek Etruscan Roman Modern
600 B¢ 394 BC Modern

» A A A A A A
& B B B B B B
T r r r r CcG CG
A A A A D D D
E E E E E E E
Y Y Y T VY UVWY
F F ¢ F F
I I Z 7Z I Z Z
8 B H H 8 H H
® ) o (C] ®
| | I I | I 1J
A} K K K K K K
L ¥ A\ A L L L
M M M M M M M
I~ N N N I~ N N
F by 3 = B X X
@) @) O O O O O
r r m II r P P
i ™M
¢ Q@ Q Q. Q
p P P P p R R
W 3 3 by g S S
+ T T T T T T

0 ] P ¢

T B X

Y Y \ Y

Q n Q

to the Greek ones. The Etruscan script was used un-
til the first century AD, although the Etruscans had
disappeared well before then.

The Etruscan abecedary originally consisted of
26 characters but by about 450 BC it had decreased
to only 20. One interesting glyph that was dropped
looked like the digit 8, and denoted an ‘f’ sound.
Some scholars have surmised that this was the an-
cestor of the mathematical sign for infinity (c0). In
the 8th century BC the alphabet looked like:

ABTDEFIE®IKLM™MBOTMPPETYXPY8

As far as decipherment is concerned, Etruscan
is a known script used for writing an unknown lan-
guage. Scholars are able to read aloud the script but
they do not understand the language. Apart from
proper names only about a couple of dozen words
are known, and these are mainly to do with family
relationships like ‘son’ and ‘father’.

5.3 Latin

The Romans based their script on the Etruscan one,

again adding and dropping characters. They added
the G and Y characters but dropped theta, psi, and
phi to end up with a 23 character abecedary, al-
though they rarely used the H, K, and Z characters.
So, their alphabet looked like:

ABCDEFGHIKLMNOPQRSTVXYZ

The lettering used in this last example is a copy
of the capitals engraved on the Trajan Column in
Rome which was erected in 114 AD. Many typogra-
phers believe that these represent the high point in
the Roman artistic legacy. Unfortunately they do
not reproduce well in the size shown here. In real
life the inscription is about six feet above eye level
and there are six lines of text. The letters on the
top line are somewhat over four inches tall, decreas-
ing to about three inches on the lowest line, which
presents the illusion that they are all of the same
height when observed from the normal viewpoint.

Summarising, Table 7 shows the 1100 years of
development of the Latin alphabet.
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Table 8: The Cypriot syllabary

XK V/
g X
i 0 W
k T X T N X
1Y 8 £ + N
m X X VvV o X
n T )
p ¥ 5 XY S L
N | B N G
s VPt o x K
¢t F L T F R
w X I X 7
x )0 (
z %

5.4 Cypriot

The Cypriot script was a syllabary used in Cyprus
during the approximate period between 1000 and
200 BC for writing Greek. It has a relationship
to Linear B as it includes some of the same signs.
Towards the end of its life few people could read
the script, so inscriptions were written using both
the syllabary and the Greek alphabetic characters.
These bilinguals made it relatively easy to decipher
the script, a task that was essentially completed by
the last quarter of the nineteenth century.

Like Linear B, the Cypriot script has no rela-
tionship with the Greek abecedary apart from the
fact that both can be used for writing the same lan-
guage.

Table 8 shows the Cypriot syllabary.

5.5 Runic

The runic alphabet, which is not shown in Table 7, is
known as futhark after its initial characters. It was
used, with local variations, in the Germanic, Scandi-
navian and Anglo-Saxon countries until shortly after
printing was invented. Scholars are unclear as to the
origins of the futhark abecedary, but there are ob-
vious correspondences between some of the glyphs
and the Phoenician and Etruscan ones, while others
have no resemblance at all.

Like the Phoenician alphabet, the names of the
futhark characters have meanings. The ordering of
the characters, together with their names and mean-
ings, is shown in Table 9.
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It is very noticeable that the letter ordering is
completely different from any of the other abeceda-
ries in Table 7. It is interesting to speculate whether
the ordering of an original abecedary depends on the
frequency of use of the letters, or those with the most
important meanings have priority.

The wen character (P) is no longer used in En-
glish, but does indicate that the Anglo-Saxons had
need of a ‘W’. The thorn character (b) is like theta
in that it represents the ‘th’ sound. Early printers
usually did not have a P, so they used a ‘Y’ char-
acter instead. From this practice comes the mod-
ern affectation of naming something like ‘Ye Olde
Pub’ instead of ‘The Old Pub’. Also, it has the ger
character (¢) which corresponds to the modern ‘J’
sound —‘J’ did not appear in the Latin alphabet
until about the mid-1500’s.

6 Later Semitic scripts

This section includes scripts that were invented after
1000 BC and used in the Middle East.

Table 10 shows the evolution of the modern He-
brew and Arabic” scripts.

6.1 Old Persian

It is believed that the Old Persian cuneiform script
was invented on the order of the Persian king Dar-
ius I for use on royal monuments. The script was
only in use between about 500 and 350 BC.

Old Persian was a syllabary with 36 glyphs.
There were also 5 ideographs, some with multiple
forms, for the words king, country, earth, god and
Ahuramazda (the Persian god), together with a word
divider. Numerals were also represented.

Somewhat surprisingly the decipherment of Old
Persian led directly to the decipherment of the far
older Sumerian and Babylonian cuneiform scripts.
The basic work was done by Georg Friedrich Grote-
fend (1775-1853), a high school teacher in Gottingen
and was completed by Henry Rawlinson [Adk04]. Tt
was generally assumed that because of the limited
number of signs the script was alphabetic, the slant-
ing wedge was probably a word divider and it was
written left to right.

Grotefend started with two texts which were in-
scribed above doorways in the ruined city of Perse-
polis. The first was:

T e TEEs (@ ke
TERIEES T RS «dramm

7 Arabic actually has 28 characters and many more glyphs
as they change depending on the position of the character in a
word, but I have only shown the characters that were derived
from the Phoenician script.
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Table 9: The Futhark abecedary

Glyph Name Meaning Glyph Name Meaning
F feof, feh, fe  wealth Ny hic, ih, eoh
N ur, hur auroch K peord
b thorn Y eohlz
¥ ®sc, 08 oak tree h sigel sun
R rad, rat riding T tir name of a star?
N ce, kaun torch B bere, birth birch tree
X gebu, gyfu  gift M hec, ech, eh  horse
P wen joy gl man man
H hegl, hagal  hail r lagu water or sea
1 nyd, nod need or hardship X ng
| is ice H dag, deeg day
¢ ger, yr, ar  year P 0, o€ mouth
: punctuation

Table 10: Evolution of Middle Eastern scripts
Name Hiero. Proto. Phoen. Aram. Nab. Hebrew Arabic

aleph X ZAN » X al X !
beth | ml] ¢ 7 ) 2 o
gimel ) - T /1 A b z
daleth & %> Q) A 4 9 3 >
he ¥ oow e S n >
vav j ? F, Y \ 1 ) s
zayin = I I ) 7 3
heth I b 5 non n 5
teth | ; ® 6 b v L
yod = L2 S | ' 5 " S
kaph - wwo X 7 ] o) 5
lamed | % L L 4 b J
mem o - "™ e 7 o} ;
nun ﬁj - I ? J b )
samekh F A v o o
ayin < oo O v 7 b ¢
pe Jo (N r D J o) <
sade Y'Y 7 P J ¥ e
qoph >§ ¢ P J I g
resh e /Y p 4 9 9 5
shin ST W W Y i v o
tav + + + PN n o
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-1 f o= T S Ty - K7 fe- s
§7 6=l G 3=y T S T T e e
TS FAES ST TR - 6

- Foqr - G- =G TS T«
mJ T

And the second was:

@l = S QI -1 e«
=
ES @l fies @ -1 e
=CT TS 7 T e = e T s
(@ -1 ¥
- =l N FaTE S =TT TR /R e S

At the time of the Achaemenid Dynasty (559—
331 BC) in Persia the Zoroastrians were prominent
together with their sacred text, the Zend-Avesta.
This had recently become known in Europe as well
as some Pehlevi® texts translated and published by
Silvestre de Sacy in 1793 in his Mémoires sur di-
verses Antiquités de Perse. Grotefend knew of a
formula from these texts that went ‘X, king . . ., king
of kings, son of Y... . He guessed that the Perse-
polis inscriptions might embody the same formula
and that the second sign group in each inscription
(«qT@mr 10 1 k=) might be the word for king,
and the later repetitions equate to ‘king of kings’.

In the first inscription the first group
T EHe-T=EqT
should be the name of a king, say A for the sake
of argument, and similarly in the second inscription
the first group
«l@le-m =<
would be the name of another king, say B. Grotefend
noted that A also occurred in B’s inscription, so
that the second one might read ‘B, king. .., king of
kings, son of king A...’. He guessed again that the
inscriptions might have something to do with Darius
and Xerxes, and in which case A would be Darius
and B his son Xerxes.

Using forms of Darius and Xerxes which he de-
rived from an amalgamation of Avestan, Greek and
Hebrew he suggested that the signs in the two names
should be read as d/a/r/h/e/u/sh for Darius and
kh/sh/h/e/r/sh/e for Xerxes. With these values the
signs for king would read kh/sh/e/h/?/?/h. In the
Avesta he found the kingly title khscheio and he took
this as confirmation that he was on the right track
and the language of the inscriptions was Avestan.
He was correct.

With the limited number of inscriptions avail-
able, work could not proceed further. However, huge
inscriptions were discovered on the side of a moun-

8 Pehlevi (or Pahlevi or Pahlavi) was a Persian dialect of
the Sassinide period (3rd—7th century AD).
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Table 11: The Old Persian syllabary
a i u a i u
mooow @
k = q f K
x b H
g qr ¢ m T & =
c M y
j < € r A —
t Al M- 1 A
th K v =%
ca & s =
d w #H ¢ sa «
n = «= A I
p % h <«

tain near Behistun in western Iran. Henry Rawl-
inson (1810-1895), who was serving as the British
military advisor to the brother of the Shah of Iran,
began to copy the inscriptions in 1835. Among other
things, this involved dangling from ropes to get at
some of the texts as they were on a cliff more than
300 feet up. In all, it took him ten years to copy
414 lines. It turned out that the inscriptions were
trilinguals, in Old Persian, Elamite and Babylonian.
Rawlinson effectively completed the decipherment of
Old Persian which then enabled him to tackle the
Babylonian, which became the key to other cunei-
form scripts.

Table 11 shows the Old Persian syllabary.

Some of the other glyphs include: =X (king),
{1 (country), ¥ (earth), <« (god), and 3 (Ahu-
ramazda).

Examples of numerals include: T (1), ¥ (2), <
(10), < (20), T (100).

As a final note, the transliteration of the second
of the two inscriptions that Grotefend tackled is:

zra-sa-ya-a-ra-Sa-a-: xra-sa-a-ya-tha-i-ya-: va-za-ra-
ka-: xa-sa-a-ya-tha-i-ya-: xa-sa-a-ya-tha-i-ya-a-

na-a-ma-: da-a-ra-ya-va-ha-u-$a-: xa-sa-a-ya-tha-i-
ya-ha-ya-a-: pa-u-ca-: ha-ra-a-ma-na-i-Sa-i-ya-:

and which, when translated, means:

Xerxes, the great king, the king of kings, the son of
Darius the king, an Achaemenian.

6.2 Aramaic

The Aramaic script is an early offshoot from the
Phoenician and was used between about the tenth
and second centuries BC in the Middle East. The
Aramaic script also branched and led to both mod-
ern Arabic and Square Hebrew scripts.
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The script is alphabetical and consists of 22
consonants.

XIATNIMNG*TLZ 1”vIPPHY P
6.3 Nabatean

The Nabatean script is an offshoot of the Aramaic
script and was in use in an area centered around Pe-
tra— the ‘rose-red city half as old as time’ —roughly
during the period between the fourth century BC and
the fourth century AD. It is a direct ancestor of the
modern Arabic script.

Like other Semitic scripts it is alphabetical and
consists of 22 consonants.

NEDENRE N ISRV A NN g
7 Remarks

The result from formula 1 is certainly an approxi-
mation. I applied it to the two Old Persian texts in
section 6.1 which together contain 150 signs with 22
different kinds. The estimated number of signs is

S = 150%/(150 — 22) — 150 = 25.78

which is somewhat under the actual value of 36 for
the syllabary. The much shorter made up text on
page 202 consisting of 70 characters of 29 different
kinds gives

S =170%/(70 — 29) — 70 = 49.5

which is a significant overestimate. However, com-
bining the three texts gives 220 total characters with
33 different kinds, resulting in

S =220/(220 — 33) — 220 = 38.8

which is close to the actual number.

The books listed below are among the more ac-
cessible sources describing the development of the
alphabet and the Latin script, and of decipherments
of archaic scripts.

The fonts used in this article can be obtained
from CTAN (the Comprehensive TEX Archive Net-
work). The Arabic script came from Klaus Lagally’s
arabtex package in the languages area, and sim-
ilarly the Hebrew script is from hebrew/hebtex in
the same area. The Trajan font is in the fonts/
trajan directory. All the other scripts are in the
fonts/archaic directory.
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Fonts

Advanced font features with XgTEX
—the fontspec package*

Will Robertson

Abstract

This paper describes the fontspec package for the
XATEX-IATEX format. This package provides a high
level interface for font selection and configuration of
OpenType and other fonts.

1 Introduction

XHAIEX is an extended TEX program written by Jon-
athan Kew, and has been introduced recently in this
journal [4]. It is currently available only on Apple’s
Mac OS X, but there is considerable interest (and
much work to be done!) in making it a cross-platform
application. The main advantages it holds over its
contemporaries are support for Unicode input and di-
rect access to fonts installed in the operating system.
No additional support files are necessary in order to
install such fonts, which are accessed via an extended
\font primitive. This primitive also provides access
to rich font features available in either the Open-
Type format, or the ‘Apple Advanced Typography’
(AAT) format.! A typical example, in plain XgTEX,
of choosing a font with old-style figures in these two
formats is shown in example 1.

The fontspec package is an implementation of
a high level interface for TEX users of X{IEX to
access feature-rich fonts in the framework of the
familiar NFSS. Furthermore, it obviates the need for
custom-written font definition files required for font
installation.

This paper will introduce the fontspec package
with some side commentary on the advanced font for-
mats it supports. The first half of the paper will cover
the user interface, covering font installation, font se-
lection, and font feature selection. The second half
discusses the implementation details, shortcomings,
and future of the package.

* Version 1.9 of the package was under construction while
this paper was finalised; some additions may yet make it into
the final version, in which case I apologise in advance for the
incomplete information here. The package documentation will
always be up to date, of course.

1 The AAT format may be considered to be approximately
equivalent to a combination of the Multiple Master and Open-
Type formats.

Example 1: Plain X#TEX OpenType and AAT font
selection with old-style figures.

\font\fonta="Adobe Garamond Pro:+onum" at 12pt
\fonta OpenType old-style figures: 0123456789

\font\fontb="Apple Chancery:
Number Style=01d Styles" at 12pt
\fontb AAT old-style figures: 0123456789

OpenType old-style figures: 0123456789
r?l?lff)ofaf-sty[e figures: 0123456789

2 Motivation

With XHTEX, users have easy access to a multitude
of typefaces in Plain TEX. But writing the font def-
inition files for IMTEX was cumbersome and proved
a fair obstacle for day-to-day use. I started working
on a solution, which was originally simply to cre-
ate the .fd files necessary to access every Mac OS X
font in KTEX, but I quickly tired of the tedium,
disenchanted with this non-general solution to the
problem. Furthermore, the scope of font features pro-
vided by feature-rich fonts quickly demonstrated the
NFSS? insufficient for the task of incorporating every
permutation of font features a user might desire.
Secondly, AAT font features are accessed by
referring to a specific string defined on a per-font
basis, with consistency between fonts kept between
‘feature codes’ rather than the value of the string.
For example, example 1 uses the strings ‘Number
Style’ and ‘Old Styles’ to select lowercase numbers in
Apple Chancery, but for Hoefler Text one would write
‘Number Case=Lowercase numbers’. Note that such
a system works well in a graphical program in which
font features are selected interactively from a list;
each feature may be described exactly as the font
designer would wish (and this is indeed an advantage
for more esoteric features). Unfortunately, for a batch
program like XifTEX, this flexibility is a burden.
Finally, after version 0.8, X4TEX began using the
ICU renderer? to support OpenType font features in
addition to the Mac OS X-native features it supported
from the beginning. Now the poor users had to cope
with not only a different system for applying font
features, but also OpenType’s cryptic abbreviations
for them. At this time, fontspec was able to provide

2 NFSS, the ‘new font selection scheme’ for IATEX, isn’t
actually that new. For readers unfamiliar with its concepts,
the documentation file fntguide reveals all [12].

3 International Components for Unicode, http://icu.
sourceforge.net
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a unified and consistent interface to fonts and their
features in both formats, and offer a few other niceties
along the way.

3 Font installation

To install a font in MacOSX, the font file must
be placed in one of the computer’s Fonts folders
(user, system, or network). Once a font is installed in
Mac OSX it is immediately available to X#IEX. No
additional font support files of any kind are required
for it to be loaded by a \font command. (A BTEX
user would still need .fd files for loading it with
classical NFSS techniques.) Ease of font access is
one of X{TEX’s attractions, but no manipulation of
the font properties can occur between the stages of
obtaining the font and actually using it.

Compare this to the method TEX and its siblings
uses, in which sub-optimal glyphs or kerning in the
font may be rectified with customised font metrics
and virtual fonts. In XgTEX, it is much simpler for
a user to install a new font, but it is less flexible if
greater output quality is desired than the font alone
gives and the user cannot, or may not (due to license
restrictions), edit the font file itself.

It has always been a good idea, however, to use
a suitably high-quality font from the beginning in
order to avoid such hassles.

4 Font selection

One of the trickier topics a new user to KTEX faces
is font selection, although progress has been made
with the PostScript NFSS bundle [11], and other
freely available fonts, that provide simple* packages
to select them. XfTEX and the fontspec package make
things similarly easy by referring to a font with its
display name, rather than the cryptic ‘Karl Berry’
abbreviation, unnecessary in many cases these days.

On an individual basis, \fontspec selects font
families:

\fontspec [font features]{font name}

This command loads the specified typeface and de-
fines an NFSS family as appropriate with bold, italic,
and small caps shapes (if available) for access with
the familiar font-shape changing commands such as
\itshape, \textsc, etc.® An example of selecting the
‘Hoefler Text’ family with these methods is shown in
example 2.

4 Indeed, too simple in some cases. The helvet package
allows a scaling factor to load the font at any relative size,
but almost all other font packages skip this sometimes-vital
ingredient.

5 Code inspired by Philipp Lehman’s The Font Installation
Guide [6] allows the combination of both italic and small caps
shapes.
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Example 2: NFSS family selection

\fontspec{Hoefler Text}

This is an example typeset in Hoefler Text.
\textit{Here is italic.} \textbf{And now bold.}
{\bfseries\itshape Bold italic, of course.}
\scshape Small caps, if available.

\itshape And italic small caps.

\bfseries Even bold italic small caps!

This is an example typeset in Hoefler Text. Here is
italic. And now bold. Bold italic, of course.
SMALL CAPS, IF AVAILABLE. AND ITALIC SMALL CAPS.
EVEN BOLD ITALIC SMALL CAPS!

Example 3: Choosing the default font families.

\setromanfont{Baskerville}

\setsansfont [Scale=MatchLowercase] {Skia}
\setmonofont [Scale=MatchLowercase] {Monaco}
The \textsf{fontspec} package defines

the \verb|\fontspec| command.

The fontspec package defines the \fontspec command.

More usefully, the default document fonts (ro-
man, sans serif, and typewriter), are chosen with
the following commands, which have the same inter-
face as \fontspec itself. They are \setromanfont,
\setsansfont, and \setmonofont, and provide a
more intuitive interface than such methods as

\renewcommand\rmdefault{family} .

Related commands are also available for specifying
the text fonts for use in maths environments (i.e.,
\mathrm and others).

The use of the default-font commands in exam-
ple 3 also demonstrates the feature for automatic
font scaling, which in this case keeps the lowercase
letter heights consistent. Further explanation of the
Scale feature occurs in section 5.1.

The fontspec package attempts to identify the
accompanying small caps, bold, and italic faces for a
selected font, but in the case that it fails or that more
than one is available for use, they may be selected
explicitly, with individual font features if desired.
‘Old-fashioned’ 8-bit fonts with separate small caps
may be defined as a complete family in this way, as
shown in example 4, which also demonstrates how
a Multiple Master font instance can be conveniently
defined for the bold series.

Finally, commands may be defined for efficiently
switching between fonts:
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Example 4: Choosing accompanying fonts.

Example 5: Selecting number styles by context.

\fontspec[SmallCapsFont = {Minion MM Small Caps

& Oldstyle Figures},
BoldFont = {Minion MM Roman},
BoldFeatures = {Weight = 1.4},
J{Minion MM Roman}

Minion Roman 123 \\ \textsc{Minion SC 456} \\

\bfseries

Minion Bold 123 \\ \textsc{Minion Bold SC 4563}

Minion Roman 123
MinionN SC 456
Minion Bold 123
MinioN BoLp SC 456

\newfontinstance\fontcs [features] {font name}

This defines the \fontcs control sequence (say) for
selecting the particular font instance defined. It is
more efficient than writing

\def\fontcs{\fontspec[features]{font name}}

because the feature processing only needs to be per-
formed in the original definition, as opposed to every
time the macro is expanded in the latter case.

5 Font feature selection

The package documentation covers all of the built-in
features fontspec supports, with many examples; an
interesting subset of these is presented here.

As previously mentioned, font features are de-
fined in the optional argument to the various font
commands. Inspired by the organisation of the AAT
font features, these are separated into groups and
use keyval comma-separated values to impose some
sort of structure onto the large number of possible
feature choices.

Two very important commands are associated
with choosing font features:

\defaultfontfeatures{font features}
\addfontfeatures{font features}

The first, \defaultfontfeatures, is used to define
features that will be applied implicitly to all subse-
quent font choices; for example, to request that all
fonts use lowercase numbers.

Secondly, the command \addfontfeatures (the
s is optional) selects features to use in addition to
those already specified for the current font. The scope
of this command is local to the current group; the
default fonts are not redefined. This could be used,
e.g., in a hook to all tabular material that selects
uppercase and fixed-width numbers regardless of the
font in use; refer to example 5 for a proof-of-concept

\fontspec [Numbers={Proportional,0ldStyle}]
{Skia}

In 1842, 999 people sailed 97 miles

in 13 boats. \par In 1923, 111 people

sailed 54 miles in 56 boats. \vspace{10pt}

{\addfontfeatures{Numbers={Monospaced,Lining}}
\begin{tabular}{@{} cccc @{}}

Year & People & Miles & Boats \\

\hline

1842 & 999 & 75 & 13 \\

1923 & 111 & 54 & 56 \\
\end{tabular}}

In 1842, 999 people sailed 97 miles in 13 boats.
In 1923, 111 people sailed 54 miles in 56 boats.

Year People Miles Boats
1842 999 75 13
1923 111 54 56

implementation of this idea, which was requested by
Toledo in his paper on feature-rich fonts [13].

The important point is that the tabular material
requires no a priori knowledge of the font in use to
format the numbers appropriately. The implementa-
tion of a class that takes advantage of such features
is left as an exercise to the reader.

Another example of the \addfontfeature com-
mand is shown in example 6, in which vulgar frac-
tions may be easily created on the fly.® This exam-
ple also uses a macro from the xunicode package,
by Ross Moore, which provides macros (backwards
compatible with existing WTEX conventions) for a
large number of Unicode character slots; in this case,
\textfractionsolidus refers to U+2044 FRACTION
SLASH.

5.1 Features for all fonts

The first class of features is independent of the choice
of font; that is, there are no restrictions on their use
and they do not require specific font support.

The first is the most interesting, and deals with
a specific feature of Xq{IEX. The Mapping feature
allows a last minute Unicode remapping of the in-
put stream, providing such features as non-standard

6 In practise, as always, things are a bit more complex;
the \vfrac macro shown is actually AAT-font specific due to
differences with how such things are handled in OpenType. A
more complex macro could be written to handle both cases
transparently, however.
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Example 10: Selecting an uppercase hyphenchar. Rather
than doing it manually, an OpenType font
feature performs this automatically.

\fontspec{Adobe Garamond Pro} \TEXT
\addfontfeature{Letters=Uppercase} \TEXT

UPPERCASE TRACKING AND HYPHEN-CHAR
UPPERCASE TRACKING AND HYPHEN-CHAR

Example 11: Ligature examples

\fontspec[Ligatures=NoCommon]{Hoefler Text}
strict firefly \quad

\fontspec[Ligatures=Rare]{Hoefler Text}
strict firefly

\fontspec{Palatino}
Apple \quad
\fontspec[Ligatures=Logos]{Palatino}
Apple

strict firefly ~ $trict firefly
Apple @

5.2 Features for fonts that support them

Ligatures are single glyphs that are used to represent
many characters for reasons of elegance, decoration,
or tradition. They are essential for typesetting many
non-Western languages correctly. Some of the liga-
ture features are shown in example 11.

Another example of shape-specific feature se-
lection is shown in example 12, for the case of a
stylistic variant in the roman form, and contextual
swashes in the italic (a decidedly dubious combi-
nation). In this example, the Contextuals feature
controls the contextual swashes on the lowercase let-
ters, and Alternate=1 activates swash caps for the
uppercase.

Glyph variations can go on almost indefinitely
for decorative typefaces; they are enumerated within
the Variant feature. Apple Chancery is a font dis-
tributed with MacOSX, a very small selection of
whose variant glyphs are shown in example 13. For
a more extreme example, see ‘Zapfino’, example 15.

Features for which I haven’t shown examples
include: optical font sizes, fractions, various ideo-
graphic and alphabetic CJK features, including sup-
port for vertical typesetting, and OpenType script
and language selection.

Example 12: Different forms for different shapes.

\fontspec[
UprightFeatures = {Style = Engraved} ,
ItalicFeatures = {
Contextuals = {WordInitial, WordFinal} ,
Alternate = 1 }
J{Hoefler Text}

[ABCD\dots WXYZ] \\
\textit{Australian vegemite}

{ABCD...WXYZ}
cAustralian ~vegemite

Example 13: Apple Chancery’s design complexities.

\fontspec[Variant=1]{Apple Chancery}
ventriloquizes \\
\fontspec[Variant=2]{Apple Chancery}
ventriloquizes \\
\fontspec[Variant=3]{Apple Chancery}
ventriloquizes

\/entrifocluizes
fventrﬂ%%izef
“Ventriloguizes

5.3 Font feature meta-details

User commands are available to specify font fea-
tures that fontspec doesn’t cater for. These use the
plain TEX syntax to define new keys for \fontspec.
Coincidentally, more than one feature may be acti-
vated by a single feature key in this way.

More interestingly, font features and their op-
tions may be aliased to alternate name for abbrevi-
ation or translation purposes. For example, typing
[VerticalPosition=ScientificInferior] would
be tiresome more than once or twice a document.?
(Of course, multiple uses of a font instance should
be effected with a \newfontinstance as previously
discussed...). In any case, it may be desirable for
whichever reason to rename some features and their
options, as shown in example 14.

I haven’t seen this key-aliasing feature offered by
other packages® although it is simple to implement.

8 fontspec always takes the verbose option for default op-
tion names, in the interest in self-documentation.
9 To be honest, I haven’t really looked.
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Indeed, until now all support for feature-rich
fonts have required significantly font-specific imple-
mentations, which has allowed clever shortcuts like
ligatures with ~ to access alternate glyph forms (also
see Toledo [13]). But since the features that fonts
offer (especially ‘fancy’ fonts such as Apple Chancery,
Poetica and Zapfino) are so varied, it is unrealistic
to expect a macro package to be able to fully deal
with arbitrarily complex font features in such an
abbreviated manner. Provided that the font offers
the support, fontspec can access any feature the de-
signer wishes to offer without having to mess around
with virtual fonts, customised ligatures, and font-
specific input-to-glyph mappings, at the expense of
the brevity that these schemes allow.

A solution is offered by Toledo: “A better way
would be for IMITEX editors...to allow the user to
select glyphs visually and to automatically produce
the plain-text markup in the BTEX input file.” [13]

6 The future of fontspec

INTEX’s future involves a revamp of the font interface,
in order to accommodate access to feature rich fonts
through more advanced TEX-variants such as XgTEX.
This package simply adds another layer on top of the
NFSS, but FRANK]y, I am not well-equipped enough
(yet...) to implement an NFSS-replacement, either
in experience or time. Hopefully, however, fontspec
grows into something more suitable, or plants the
seeds to get there via a different route.

On an internal level, moving the feature pro-
cessing code from keyval to xkeyval is planned for
the current and next release; this latter package con-
tains many conveniences that will simplify fontspec’s
feature processing considerably, as well as provide
some functionality that would be too convoluted to
perform (for me) without it.

6.1 Moving away from the NFSS

The NFSS has served the KTEX community extraordi-
narily well, especially when the fact that it is over ten
years old is considered. What have been its greatest
successes? The first and most obvious is its context-
independent commands for shape selection. \emph
is its crowning achievement in this area. Although
many users remain blissfully unaware of this fact,
writing logical markup really is next to Godliness.

A greater technical achievement (in my eyes) is
the entirely transparent selection of optically-sized
fonts. Granted, there haven’t been that many of them.
But the fact that \fontsize{9}{11} and \fontsize
{12}{14} selects different shapes of Computer Mod-
ern is a testament to the cleverness of the original
writers.
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Example 16: Only some of the weights of Helvetica Neue;
the only way to access them in the NFSS is
with fixed weight codes.

\newcommand\showfont [1] {\fontspec{#1}#1\par}
\showfont{Helvetica Neue UltraLight}
\showfont{Helvetica Neue Light}
\showfont{Helvetica Neue}
\showfont{Helvetica Neue Condensed Bold}
\showfont{Helvetica Neue Condensed Black}

Helvetica Neue Ultralight
Helvetica Neue Light
Helvetica Neue
Helvetica Neue Condensed Bold
Helvetica Neue Condensed Black

Where has the NFSS fallen down? While un-
derstandable from technical aspects in the day, the
small number of font axes makes it quite difficult,
or even impossible, to squash every font in some of
the larger font families (Lucida specifically comes to
mind) into its framework. Something like the slantsc
packages’s support for italic small caps can only go
so far (in fact, it hardly goes far enough).

Secondly, the weight/width series of the NFSS
cannot be traversed in an easy manner. If a font
with book, medium, and bold weights is installed,
there is no convenient way to move between them,
let alone condensed or expanded versions. In the
same way, it is difficult for fontspec to provide access
to more than the canonical bold/italic/small caps
shapes defined by the \text.. commands. Expect
an improvement on this front in a future version of
fontspec that uses parameterised series identifiers to
deal with fonts with many weights, such as Helvetica
Neue, which is shown in example 16. In the NFSS,
two letter series codes would be required to move
between these shapes. A relative boldness command
(¢f. the relsize package) would perform the job much
more conveniently.

Finally, any further promulgation of font com-
mands that look like \textZZ, in which ZZ can be
any cryptic combination of letters that only made
sense when it was conceived, has got to stop. There
is only so much meaning that can be obtained from
two-letter abbreviations, and trying to get lightface,
lining figure, oldstyle figures, superior numbers, and
so on into that system implies incomprehensible com-
mand names.
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6.2 Limitations of fontspec

The fontspec package started out before I even knew
how to program in KTEX, but on the whole I feel
that it has been quite successful. The user interface
is still being refined, but it is becoming more stable.
Anecdotally, people seem to have found it useful to
write (often multilingual) documents in BTEX with
it. However, it is only the first step along the way to
a ‘future font selection scheme’, and there are many
improvements that could be made.

The OpenType specifications [2] define not only
the corpus of standardised features, but also how
interacting font features should behave. At present,
features are processed by XfIEX in the order that the
user specifies, but \addfontfeatures might override
one feature with another —fontspec should be able
to inform the user what is going on in this case (i.e.,
which features are being overridden and why).

The second, larger problem is that fontspec is
XqTEX-specific. A worthy and involved goal would be
to unify font access based on OpenType support be-
tween the three main TEX variants: pdf TEX via the
LCDF Typetools [5], which ‘only’ provide the means
to generate readable fonts based on OpenType font
features, not a higher-level interface or consistent
framework for doing so; 2 and its future descendants
when they emerge [7, 10]; and X{TEX as discussed
herein. exTEX is another TEX-like program that I
haven’t even considered yet, but whose organisation
and development seems very promising [8]. For now,
fontspec’s implementation is closely tied to the syn-
tax shown in example 1; abstracting the \fontspec
command away from XfIEX is not planned for the
short term, however.

The most applicable work in this direction would
be for the pdf TEX-IATEX format. It is a great ad-
vantage to be able to refer to fonts by name, and
an extra file in the TDS that contains a mapping
between logical font names and ‘Karl Berry’'-like
font filenames could be used to achieve this. Hypo-
thetically, fonts would keep their current obscure
abbreviated names for selection in plain pdfTEX;
for a fontspec-like higher-level implementation, this
new file (or collection of files) could be \input and
processed during the TEX run to get from, e.g.,
[Numbers=Lowercase] {Aldus} to pasj.

7 Implementation notes

ITEX’s NFSS defines font families with variations in
series and shape only. With some extra code, it can
be extended to handle small caps independently of
italics. Further distinctions in more advanced fonts,
such as lining and old-style figures, swash charac-
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ters and inferior/superior numbers, can be organised
with new sub-families by appending various charac-
ters to the original family name. These ideas have
already been instantiated by Philipp Lehman, in an
experimental package he calls nfssext [6].

As an example, the Aldus typeface is given the
NFSS family name pas in its basic form, and pasj is
Aldus with lowercase numbers. The nfssext package
contains macros that switch from pas to pasj, and
other forms such as pas1 for superior numbers, that
work for any collection of font families that adhere
to these principles.

The fontspec package uses this idea of varying
font features based on varying NFSS family names.
However, it does not use the idea of manipulating
the font family name directly, since combinations
of variations end up creating an explosion of family
names.

Rather than creating, before-the-fact, a slew of
.fd files for each desired permutation of font features,
then carefully selecting between them when it comes
time to actually choose the font, fontspec instead
defines new families as it goes, based on the features
that are actually requested at the time.

When a font is selected, the feature list is pro-
cessed to create a unique identifier for this particular
font instance. This identifier is used to determine if
a font has been loaded previously; at the same time,
the NFSS family name is created by incrementing a
counter appended to the name of the plain font.

For example, the unique identifier created when
requesting ‘Hoefler Text’ with lining figures and
coloured red could be:

Hoefler Text+col:CC0000+21,1
where (21, 1) is the AAT feature code for accessing lin-
ing figures. This is used in a \csname. . . \endcsname
construct to refer to the font family name; e.g.,
Hoefler Text (0), if this is the first time that Hoe-
fler Text has been selected in any form.

Once the NFSS family name is created, it is
used in another \csname...\endcsname construct
to save the information used to create it; i.e., the
features requested and the font name, such that
they can be retrieved for subsequent use with the
\addfontfeatures command.

These steps for font selection, and later feature
addition, are summarised as follows.

1. The commands

\defaultfontfeatures{Numbers=01dStyle}
\fontspec[Ligatures=Rare] {Warnock Pro}

2. are equivalent to

\fontspec [Numbers=01dStyle,
Ligatures=Rare]{Warnock Pro}
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which produces the font instance identifier
Warnock Pro+onum+dlig

4. which, in \csname. . .\endcsname, gives
Warnock Pro (0)

(the NFSS family name)

5. which, in another \csname. .. construct, gives

{Numbers=01dStyle,Ligatures=Rare}
{Warnock Pro}

6. This is used by
\addfontfeature{Color=CCO0003}
7. which is in this case equivalent to

\fontspec [Numbers=01dStyle,
Ligatures=Rare,
Color=CC0000]{Warnock Pro}

8. and the process starts again. So that’s how fonts
are selected in fontspec!

At present, the same features loaded in a differ-
ent order constitutes the creation of a separate font
family. Overcoming this flaw simply involves sorting
the features as they are added to the font instance
identifier, which shouldn’t be too hard to organise,
in theory.

A trickier problem is informing the user which
features are available for a newly-selected font. To
accomplish this, when a new font is selected, a loop
would be used to build up a list of the features and
options within the font. This list of (low-level) fea-
ture strings must then be converted to fontspec-level
commands for display in the transcript file on re-
quest, which would mean that font feature definition
in the source would have to be a two-way mapping
from both AAT and OpenType features to fontspec
features.

8 Conclusion

Well, I hope you’ve enjoyed this brief look into this
XATEX-IATEX package. I've learned an incredible
amount since I started, I've got a lot more to learn,
and I'm looking forward to improving the package
in the future...but not too soon. Comments, sugges-
tions, and criticisms are all especially welcomed.
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Q%E’IEX: A package for typesetting
“Byzantine” music

Ioannis A. Vamvakas and Panagiotis Kotopoulis

Abstract

Using Donald Knuth’s METAFONT, almost all the
symbols of “Byzantine” music have been designed
and organized in three font series: byzf, byyf and
bzal. Musical phrases from the Hellenic ecclesiasti-
cal and folk music traditions are typeset using the
ad hoc package byzlatex as examples.

1 Introduction

“Byzantine” music is the official music used by the
Greek Orthodox Church for her liturgical needs; all
other Christian Orthodox churches make use of the
Western or European scales and notation. At the
same time, “Byzantine” is the music used in folk
music tradition in different areas throughout Cyprus
and Greece. FEfforts by admirers of the Western
tradition at the beginning of the previous century
seemed to succeed but eventually encountered the
strong opposition of the people. In our time there
has been a revival of the pure tradition, from the mu-
sic and dances to the architecture and food recipes.
Hundreds of schools specializing in the teaching of
folk music (dancing, singing, chanting or playing in-
struments) have been founded by the Church, local
city authorities, and private conservatories.

“Byzantine” music, along with its scales, notes
and the rest of its symbols, is very little known in the
West. This is understandable and expected since it
belongs only to the tradition of a small nation among
the thousands of local traditions. Be that as it may,
some efforts have been made to design fonts contain-
ing the special symbols used in the musical phrases.
Dr. Velissarios G. Gezerlis, Ph.D., has designed a
program called ByzWriter 2.0 [2] with which one
is able to typeset “Byzantine” musical phrases in
the Windows environment. Yet, no package has ap-
peared in the (I2)TEX community to allow a Byzan-
tine musician/TEXnician to typeset his own phrases
using his favorite editor and ITEX! Through the
work presented in this paper, we hope to begin to
remedy the lack of “Byzantine” music fonts and
IMTEX styles.

The authors of this paper belong to the student-
teacher category, with the first being the student
and the second the teacher. We both belong to that
group of people who are in the middle of this come-
back of tradition, Panagiotis being Lampadarios (of-
ficial title for a cantor in the Orthodox Church) at
St. George’s church in Rion, Patras, while Ioannis is
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a member of “The Aegean Akritae”, a folk dancing
group, and is also studying “Byzantine” music.

At the beginning of my (Ioannis’) studies, I
hoped to have all the tones and marks used by “By-
zantine” Music, typeset and printed in banner size.
I thought that this would be a nice way to look at
them and eventually learn them by heart. I set out
looking among the CTAN archives for “Byzantine”
letters and music tones but they were nowhere to
be found. My initial disappointment turned into
hope when I bought Donald Knuth’s famous book [5]
on how to design fonts. Since that day I have not
stopped designing and redesigning the characters of
the three fonts presented in this paper. I can testify
that Donald Knuth’s warning® comes true!

2 A short history of “Byzantine” music

In April, 311 AD, the Emperor of the Western part
of the Roman Empire, Constantine the Great, is-
sued an edict that put an end to the Great Persecu-
tion of the Christians. Two years later, on June 13,
he and the Emperor of the Eastern Roman Em-
pire, Licinius, promulgated at Mediolanum (today’s
Milan, Italy) an edict that allowed all citizens of
the Empire to worship whatever Deity they wanted.
That day marked the birth of Christianity as an
accepted religion. Ten years later Christianity be-
came the official religion of the Roman Empire. On
May 11, AD 330, Constantine, as the only ruler of
the state, selected Byzantium, a small town that
had been founded in 657 BC by Byzas, a Greek from
Megara, as the new capital of his Empire. Finally,
on Christmas Day, AD 800, when Charles, son of
Pepin the Frank, was crowned by Pope Leo III as
Emperor of Rome, it marked the political separa-
tion of the Western from the Eastern Roman Em-
pire, which, by then, had become Greek in language
and habits. With the Great Schism of 1054, the
spiritual separation took place and the permanent
estrangement of the two peoples was completed.
This brief historical overview of the Eastern Ro-
man Empire that became known as “Byzantine”,? is
important for us to realize that citizens in the East

I DEK: Type design can be hazardous to your interests.
Once you get hooked, you will develop intense feelings about
letterforms; the medium will intrude on the messages that you
read. And you will perpetually be thinking of improvements
to the fonts that you see everywhere, especially those of your
own design.

2 According to the Wikipedia Internet Encyclopedia
(http://en.wikipedia.org):

The name “Byzantine Empire” is a modern term and
would have appeared alien to its contemporaries. The
term was invented in 1557, about a century after
the fall of Constantinople (May 29, 1453) by Ger-
man historian Hieronymus Wolf (ca.1516—ca. 1580),
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had a perception of life that was completely foreign
to those in the West. As far as music is concerned,
according to Christodoulos Halaris [4], a composer
and researcher in ancient and medieval music:

... The ancient Greeks legated to the Byzan-
tine both their musical philosophy and an-
alytical music writing system they had in-
vented. Thanks to the writings of Alupius,
but also to Meibom who published in the
17th century the compiled works of ancient
harmony writers, this system is to a great
extent, readable in our times.

In the 4th century AD the ancient Greek
music scripture system, whose symbols were
derived from the ancient Greek and Ionian
alphabets, is abandoned. A new system is
born, which is also named “Parasemantics”
but which, in contrast to the previous one, is
of a clearly algorithmic nature. Its symbols
do not denote tonal style, duration etc. but
describe the behavior of the performer and,
through it, the musical event to follow. Asre-
gards graphics, this system is inspired from
the “pneumata” that define the pronuncia-
tion of words in the written form of the Greek
language in Hellenistic times ...

This new system born in the 4th century AD may
have had its symbols changed compared to the an-
cient ones, yet, the most important thing to re-
member is that there is an unaltered continuation
of Greek music, both as a concept and more prac-
tically as scales and intervals, from ancient times,

who introduced a system of Byzantine historiogra-
phy in his work Corpus Historie Byzantine in order
to distinguish ancient Roman from medieval Greek
history without drawing attention to their ancient
predecessors. Standardization of the term did not oc-
cur until the 17th century when French authors such
as Montesquieu began to popularize it. Hieronymus
himself was influenced by the rift caused by the 9th
century dispute between Romans (Byzantines as we
render them today) and Franks, who, under Charle-
magne’s newly formed empire, and in concert with
the Pope, attempted to legitimize their conquests by
claiming inheritance of Roman rights in Italy, thereby
renouncing their eastern neighbors as true Romans.
The Donation of Constantine, one of the most fa-
mous forged documents in history, played a crucial
role in this. Henceforth, it was fixed policy in the
West to refer to the emperor in Constantinople not
by the usual Imperator Romanorum (Emperor of the
Romans) which was now reserved for the Frankish
monarch, but as Imperator Graecorum (Emperor of
the Greeks) and the land as Imperium Graecorum,
Graecia, Terra Graecorum or even Imperium Con-
stantinopolitanus.

For this reason the authors feel the need to restore truth by
enclosing the term within “” throughout this article.
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the Hellenistic period, on to the early Roman era,
to “Byzantine” times, during the years of the Otto-
man Empire, to this day.

Until the beginning of the 19th century, many
laymen and church people tried to collect all the in-
formation on music notation and classify it in such
a manner that would make it acceptable and easy to
learn by all. Here we will not discuss details of the
evolution of the “Byzantine” notation throughout
the centuries; the interested reader will be able to
find a detailed description of it on the web page of
St. Anthony’s Greek Orthodox Monastery [6], Flo-
rence, AZ.

We do want to mention the great reformation
that took place in 1814. The basic reformer was
Metropolitan of Prussa, Chrysanthos of Madytos
(ca. 1770—ca. 1840), who, along with the protopsaltes
(chief cantor) Gregorios and the archivist Chour-
mouzios, made up the so-called “Three Teachers”.
Basing their method on the Western sol-fa system,
they invented the seven monosyllabic sounds accord-
ing to the first seven letters of the Greek alphabet,
facilitated the complex medieval neumatic notation
and simplified the teaching of this art. Overall,
what they accomplished was to shorten the teaching-
learning process from ten years to ten months!

Having the blessing of the Ecumenical Patriar-
chate of Constantinople (today’s Istanbul, Turkey),
they established their own school of music in 1815,
thus making certified teachers to propagate this new
method. Eventually, Chrysanthos wrote a book ti-
tled Introduction to the theory and practice of eccle-
siastical music written for the use of those studying
according to the new method, where he described the
new system of teaching; the book was published in
Paris in 1821. In 1832 he published the book Great
Theory of Music, where a more detailed presentation
and explanation of the new method is given.

3 A short introduction to the theory of
“Byzantine” music

“Byzantine” music (BM) is the official ecclesiasti-
cal music of the Greek Orthodox Church, as well as
being part of the folk traditions in Greece, Cyprus
and anywhere else Greeks live. Other Eastern Or-
thodox Christians use Western notation and system
for their liturgical needs. Thus, these melodies are
more familiar to Western ears; the Hellenic (Greek®)
musical notation system is a Great Unknown. Over
the past century a host of people have tried to make
BM more accessible to the West by transcribing “By-

3 The term “hellen” refers to Greeks who may not be cit-
izens of the Greek state.
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zantine” melodies into Western staff notation, yet,
the result to an Eastern Orthodox has been acousti-
cally very poor. This is because there are differences
between the two musical systems that render them
quite foreign to each other.

Next, we briefly discuss the most important fea-
tures that differentiate the two systems. We hope
that this brief discussion will provide a clue to the
logic behind the structural method we followed for
the design of the font series presented later.

First, as a general observation, we should make
a reference to the opposing ways these two civi-
lizations (Western and Hellenic) conceive the world.
There is a deep gap between them, dating from the
2nd century BC, when the newly born Roman and
the ancient Greek worlds met. Within the bound-
aries of the Roman Empire the clash over Know-
ledge of Truth broke out. The Greek understands
Truth in relation with his fellow-men, he “... re-
fuses to exhaust knowledge of the truth in its for-
mulation. ..” [7], which is a fundamental concept in
the Roman world. A Western mind does not like the
idea of staying in the description of knowledge thus
allowing for a free interpretation of it. It feels secure
when it has an absolute determination of a concept
which leaves no room for any other understanding.
According to Prof. Christos Yannaras, there is a:

. refusal to exhaust knowledge of the truth
in its formulation. The formulation is nec-
essary and required, because it defines the
truth, it separates and distinguishes it from
every distortion and falsification of it... At
the same time though, this formulation nei-
ther replaces nor exhausts the knowledge of
the truth, which remains experiential and
practical, a way of life and not a theoretical
construction. . .

On the other hand, he claims that for the Western
conception:

. The conventional logic of everyday un-
derstanding can very easily give man a false
sense of a sure knowledge which, being won
by the intellect, is already exhausted by it,
completely possessed by it. ..

Just as the laws of justice fix the bound-
aries of the objective and effective assur-
ance of social harmony, so also the definite,
inescapably schematic—but commonly re-
ceived — defining of truth assures the effec-
tive objectivity of knowledge and constitutes
a kind of law of truth.

And so, for the first time in history, truth is
identified with its formulation and knowledge
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or the possession of truth with the individ-
ual understanding of this formulation. The
truth is separated from the dynamic of life,
it is identified with the concept, with right
reasoning. . .

This differentiation in the perception of truth runs
through all aspects of human life, from the legal sys-
tem, governing of state, to the approaching of God
and, of course, music.

After this general introduction, we can now see
the most important differences between the two sys-
tems:

1. BM is strictly monophonic. Polyphony and har-
mony, which are the basis of Western music
(WM), have no place in the Hellenic tradition.

2. Western notation is absolute and determinative,
whereas “Byzantine” notation is relative and
descriptive. To quote Prof. Demetrios Gian-
nelos [3]:

A descriptive notation, such as that of
Byzantine music, describes the essen-
tials of the piece, leaving to oral tra-
dition the task of completing with pre-
cision whatever is not described. On
the contrary, a determinative form of
writing, such as Western notation with
staves, determines with great precision
the manner of execution, to the point
that the interpretation of the person ex-
ecuting it is delineated by factors that
depend directly on the definitive indica-
tions of the music symbols. These indi-
cations can be absolutely restricting in
that they preclude all room for interpre-
tation.

In practice, the ...

... Western notation describes the mel-
ody in terms of absolute pitches whereas
“Byzantine” notation describes the mel-
ody as relative pitches within a partic-
ular predefined scale. .. [6]

3. In a “Byzantine” melody the music has only one
goal, to serve and emphasize the Word. This
is not a characteristic only of the “Byzantine”
tradition but it has spread over 5000 years of
Greek history. The Word comes first and the
music follows to stress the former, never the
opposite; this rule is meticulously obeyed even
in modern Greek popular music. To return to
the “Byzantine” notation, every musical phrase
is made up of two parallel lines: an upper line
containing the quantity and the quality symbols
and a lower line containing the syllables of the
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C D E F G A B C
200 167 133 200 133 233 133
200 200 100 200 200 200 100
C D E F G A B C

Figure 1: Comparison between a typical Western (lower) and “Byzantine” (upper) scale

particular hymn, each syllable corresponding to
one or more symbols. Thus, a BM font designer
will have to take into consideration the distance
between neighboring lines when deciding the di-
mensions of the bounding box that enclose an
individual character, most especially its depth
and height.

. To a Western ear a Greek melodic line seems
foreign. This is because the intervals between
the notes (the frequency that a note is higher
or lower than its neighbor) in the two scales are
different. To understand this let us introduce
the two scales. The typical seven pitches of the
Western scale are:

do, re, mi, fa, sol, la, ti

The seven pitches of a “Byzantine” scale have
names that originate from the first seven letters
of the Greek alphabet (A, B, ', A, E, Z, H) with
a consonant prepended or a vowel appended to
produce a sounded syllable; in other words:

mA Bov Toa Al xE Zo vH
(paa  voo gaa thee ke zo nee)

The two sets coincide when:

D re < 1A
E mi < Bovu
F fa — Ta
G sol < At
A la — xE
B ti )
C Do +« VH

Figure 1 compares the typical Western C major
diatonic with the “Byzantine” soft chromatic
scale. The distance between the two ends of
the scale (from do to do” or from C to the next
C) is equal to 1200 cents. By inspection, one
can see that the interval between D and E is 33
cents shorter and between E and F is 33 cents
longer. The same interval difference exists be-
tween G and A, A and B and B and C. Any
Western scale consists of whole and half inter-
vals (200 cents and 100 cents, respectively); no
other intervals are allowed. One can convert a

half interval into a whole and vice versa by mak-
ing the end notes either sharp or flat. On the
other hand, the typical “Byzantine” scale, be-
sides having intervals other than 200 cents and
100 cents, as we see in fig. 1, one may sharpen
or flatten a note to a non-Western pitch. West-
ern notation is not adequate to cover all these
individual cases.

5. Both systems possess many qualitative marks
that describe how a note or a group of notes
should be chanted. The difference enters not
through the symbols used by each system but
through their semantics. Each system has its
own definition of “quality” and this is mirrored
in the symbols used. Since BM is strictly vo-
cal, as we discussed before, the main goal of a
potential composer is to stress the word. Tra-
ditionally, in the ancient Orthodox Church, the
performance of a melodic phrase is accompa-
nied by heavy gesturing (“neume” in Greek)
by the cantor or the chorist (something that,
unfortunately, has been abandoned by modern-
day cantors). The quality marks, the neumes,
would have to resemble the hand motion.

To give an example, petasté is a neume that
bears both quantity and quality properties; it
tells the cantor that upon ascending the scale
between two neighboring pitches he will have to
abruptly raise his voice. The shape of petaste
resembles the trace of the fingertip as it moves
from the lower up to the higher note with the
abrupt voice raising taking place when closer to
the latter.

Another example is the psifiston. Its sym-
metrical shape shows the cantor that he will
have to stress the syllable upon which the psi-
fiston acts, as soon as he is on it and not before
or after.

As mentioned previously, a scale is a series of seven
pitches, either ascending or descending, with the
two edges having distance equal to 1200 cents or
the highest note having twice the frequency of the
lowest. To make a scale all we need is to start with
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Character | Name Interval || Character | Name Interval
- Ison 0 / Ypsele +4
— Oligon +1 Y Apéstrophos -1
Q Petaste +1 (\ Elaphron -2
- Kentemata +1 - Yporroe —-1-1
~ Kéntema +2 . | Hamele —4

Table 1: The 10 quantity symbols of the “Byzantine” notation

a note, say Re (D), and ascend or descend till we
reach the next higher or previous lower, Re” or re,
respectively.

Two kinds of scales are standard in Western
music, majors and minors. The former have seven
consecutive intervals of the form WWHWWWH
(where “W” stands for a whole interval or 200 cents
and H stands for a half interval or 100 cents), while
the seven intervals of the latter have the form WH-
WWHWW.

In “Byzantine” music we can also make scales
according to the Western analogy, but here we must
introduce the idea of mode. The backbone of a
mode is still a scale but the intervals do not re-
main the same ascending and descending. The en-
tire melodic line seems to revolve around a note, and
this note, called the “drone”, creates the foundation
upon which the melody is built. Ancient Greek mu-
sic had 15 such modes; ecclesiastical music kept only
eight of those, deemed less secular and more suitable
to the Church piety. The eight are split into four
pairs, the regular and its “plagal” mode, the latter
having a scale that starts four intervals higher or
lower than the former. In the next section we fur-
ther discuss the role of the modes in the “Byzantine”
melody.

4 Constituents of “Byzantine” notation

The basic notation used in “Byzantine” music uses
ten marks, called quantity neumes. These characters
with their names can be seen in table 1.

Also seen in the table are the intervals that the
pitch should ascend (+) or descend (—) relative to
the previous quantity character. The ‘Ison’ (0) char-
acter tells the cantor that he should move on to the
next character without ascending or descending his
pitch. To exemplify, Oligon asks for a 1-interval as-
cending, which means that if the previous character
was on C the next to be pronounced should be D.

On the other hand, Yporroe asks for two consecutive
descendings, e.g., if the previous character was on E,
we should clearly pronounce D and C. Combinations
of the 10 basic quantity symbols allow for ascend-
ing or descending a number of intervals other than
the ones shown in table (1). For example, placing a
Kéntema over Oligon, as in:

-
'

represents three intervals ascending, whereas placing
Apdéstrophos under Hamelg, as in;

L.

D )
allows for six intervals descending.
Four pieces of information are needed before
starting the chanting of a piece:

[a] Based on the relativism of “Byzantine” music,
each character does not exist on its own but
in connection with its previous neighbor (un-
like Western notation, where a note is perfectly
known from its position on the staff). The
name, that is, C, D, etc., of the very first char-
acter is known with the help of a clef symbol
known as Martyréa. The word “martyro” in
Greek means to bear witness. In other words,
Martyrea tells the cantor what is the very first
character of the melodic piece.

[b] The cantor needs to know how he should chant
the particular character he is on: whether he
should stress or lower his voice, do a short trem-
bling, etc. The symbols bearing this kind of
information are called quality marks and there
are six of them, shown in table 2.

[c] The cantor needs to know how long he should
spend on each syllable. The time characters,
shown in table 3, provide this kind of informa-
tion, given a unit of time or tempo. Table 4
shows the six possible tempos along with their
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Character | Definition | Name Quality Action
- > . . . .
\ank Antikénoma | Short jerking of the voice
L \ank Varea Chanting in a base manner
S \ank Endéfonon | Humming
L~ . .
\ank Eteron Connecting same quantity characters
_' 7 . . . .
\oml Omalén Waving the voice in a trembling manner
S \oml Psephistén Stressing the specific vowel

Table 2: The 6 quality characters of the “Byzantine” notation

Character | Definition | Name Action
< \kla Klasma 2% the unit of time
Aple 2x the unit of time
Diple 3% the unit of time
Triple 4x the unit of time
- \grg Gorgén 1/2x the unit of time
- \dgrg Degorgén | 1/3x the unit of time
- \tgrg Trégorgén | 1/4x the unit of time
- \arg Argén 3/2x the unit of time
a \darg | Deargon | 5/2x the unit of time
™ \targ Treargon | 7/2x the unit of time
+ \stav Stavrds Pause to breathe
k \paf Péfsis Pause for the unit of time
~ \kor Koronéda | Pronouncing for unlimited time

Table 3: The 12 time characters of the “Byzantine” notation

Western counterparts, the calligraphic y being
the first letter of the word “time” in Greek
(xpbvoc). If there are no time marks then the
normal tempo is assumed.

[d] Finally, the cantor needs to know the mode ac-

cording to which he chants the specific hymn.

As mentioned earlier, there are eight modes ap-

propriate for the liturgical needs of the Ortho-

dox Church. Table 5 shows symbols for all eight

of them, along with their names and their mar-
tyrees.

Also as mentioned previously, “Byzantine” music is

strictly vocal and monophonic. The music nota-

tion always goes hand-in-hand with the words of the

hymn. Nowhere will one find music notation on its

own. The exercises made especially for “Byzantine”

music students are written according to the sol-fa

system, whereas, special pieces, called “kratemata”,
written for practicing reasons, use meaningless syl-
lables like te, ta, ré, rem, that help the cantor
demonstrate his vocal skills.*

Every musical phrase consists of two lines, one
above the other. The first line contains the musical
symbols whereas the second line contains the sylla-
bles of the hymn to be chanted; each syllable corre-
sponding to one or more symbols should be placed
exactly under it, so there is no room for doubt as to
the correspondence between symbols and syllables.
As far as typesetting is concerned, this is a typi-
cal alignment problem which can be solved in BTEX

4 Given what we have seen so far, it will be understand-
able that this kind of showing off is not part of the liturgical
music. Chanters do “kratémata” only outside the church and
in secular “Byzantine” concerts.
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Tempo Symbol | Beats/minute Action Western symbol
Y 130 Normal Andante
)Z 168208 Fast Allegro
'J-
X > 208 Very fast | Presto or Prestissimo
_‘X 100-168 Moderate Moderato
I_|
X 80-100 Slow Lento or Adagio
ﬂﬂ
X 56-80 Very slow Grave or Largo

Table 4: The 6 tempo characters of the “Byzantine” notation

Martyrea Mode Name Martyrea Mode Name
Z T
9 Ilo First A 9lla First Plagal
— - T .. -
o Al Second )N I N [ Second Plagal
— N Third &2 Zw Grave
7 .
dL A Fourth A dL n Fourth Plagal

Table 5: The 8 modes of the “Byzantine” music

with the tabular environment. We turn now to such
typesetting issues.

5 Typesetting

The user starts by opening a ITEX document along
the lines of the following sample:

\documentclass[12pt]{article}

\usepackage [greek,english] {babel}
\usepackage{longtable}
\usepackage{fullpage}
\usepackage{byzfonts}

\begin{document}

The standard babel package for multi-langual
support, with the greek and the english options, is
necessary since the characters were designed to be
used in a purely Greek environment; the \wg macro
can be used when Greek environment is mingled
with English. Next, a 16-column tabular environ-
ment with no vertical or horizontal rules is required
for the basic layout. David Carlisle’s longtable pack-

age is used to typeset tables that cover more than
one page, which is exactly what we would like to do
here. We have found that, due to the larger size of
the music characters compared to the letters under
them and for readability purposes, 16 characters per
line in the fullsize page environment is the optimum
selection.

For the body of the document, the user types
the 16 musical characters and, on the following line,
he types the 16 syllables. Sometimes he types a
pause mark, a diastolé (a vertical line that sepa-
rates different time rhythms), an empty space or
something other than a syllable.

The appendix shows the IXTEX code for an ex-
ample psalm using the ByZITEX package, along
with the corresponding output. We describe some
of the package details next.

While struggling with the onomatopoeia for the
macros of the individual glyphs, we decided to keep
the traditional names for the ten basic quantity char-
acters as well as for a few other simple neumes, for
instance, \iso and \apo. As for the rest, we fol-
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lowed a simple mnemonic rule: every character pos-
sesses a particular place in the font tables, given by
its numerical position (from 0 to 255 in the decimal
system, 000 to 377 in octal, or 00 to FF in hexadec-
imal). Every glyph is given a 3-letter macro name
corresponding to its position in the font table as
an octal number, according to this simple mapping:

00 l<a 2<b 3<c

4—d b—e b6<f Tog

Thus, the glyph found at position 056 octal is rep-
resented by \oef.

Since the number of character combinations is
greater than 256, we needed two font sets, which
we named byzf and byyf. To access glyphs from
either font, we prepend each character’s macro name
with \z for characters taken from byzf or \y for
characters belonging to byyf, to select the given font.

We also designed a third font, called blal, that
contains the following. [a] A series of capital cal-
ligraphic letters with height equal to the distance
between neighboring baselines, so that they can be
used in the place of the first letter of the first word of
a melodic phrase. [b] A series of small calligraphic
letters, similar to those found in original “Byzan-
tine” codes at the Athonite Monasteries. [c] A series
of ligatures.

To access these characters without conflicting
with the macro names of the two previous font series,
we followed a different approach. Each character is
given a 3-letter macro name, as before, but now the
previous mapping is replaced by:

0 < (z)ero 1< (o)ne 2 « (t)wo
3 < th(rjee 4 < (flour 5 f(i)ve
6 < si(x) 7 < se(v)en

Thus, the character at octal 105 will be accessed
by \ozi. Prepending the \f macro to indicate the
blal font, glyph oct105 is represented by \f\ozi. Of
course the calligraphy letters are accessed by just
putting \f in front of the letter, as in \f B.

Finally, to include a “Byzantine” font charac-
ter in a sentence, of course the font switch must be
enclosed in a group, as in {\f\ozi}.

6 Conclusion

Using Donald Knuth’s METAFONT we have designed
almost all the glyphs (quantity and quality neumes,
tempo characters, sharp and flat marks, as well as
a series of letters and ligatures) used in the “By-
zantine” music (the music of the Greek Orthodox
Church and of Greek folk songs and dances). We
also constructed the gj’ZETE}( package employing
the BTEX’s tabular environment for typesetting nice
music phrases.
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One shortcoming of the package is the lack of
a method for users to make character combinations
from existing simple ones. This is the reason we
emphasized the word “almost” above. We meant
the combinations that came to our knowledge by
the time of this article. For complex characters not
found in the tables the user will either have to design
them from scratch (using METAFONT) or contact
the authors.
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Appendix

ngE\TEX code and output for Psalm 102: Excerpts in the Plagal Fourth mode. Adapted from the traditional
Athonite melody as written by Hieromonk Hierotheos of Philotheou Monastery and translated from Greek
by the monks of St. Anthony’s Monastery, Florence, AZ.

\setlongtables
\begin{longtable}{*{16}{@{\extracolesep{\fill}}c}}
&&& \multicolumn{10}{c}{Plagal 4th mode \wg{\pDHXOC}} &&& \TAX{200}\\
&Ly & LUy &L ELE&E\\
& &y &k &8 &&&&&&y \E\OBO\\
& \y\zxo & \z\iso & \z\cag & \z\apo & \z\oli & \z\zxz & \y\zvi &

\z\iso & \z\apo & \z\oli & \z\bgf & \z\apo & \z\cde & \f\0BO & \z\agb \\
{\f B} & less & the & Lord & O & my & soul & bless &
- & ed & art & Thou & O & Lord & & Bless \\
\z\iso & \z\apo & \z\knt & \z\bgf & \z\apo & \z\apo & \z\iso & \y\zxi &
\z\apo & \z\apo & \z\dst & \z\oli & \z\oli & \z\afo & \z\aoa & \z\adb \\
the & Lord & - & O & my & soul & and & all &
- & that & & is & with & in & me & bless \\
\z\apo & \z\apo & \z\apo & \z\cdg & \z\paf &&&&&&&&&&& \f\0BO \\
His & Ho & 1y & Name  &&&&&LL&LLL A\
& \z\agb & \z\iso & \z\apo & \z\knt & \z\bgf & \z\apo & \z\cde &
\f\0OBA & \z\apo & \z\iso & \z\oli & \z\knt & \y\zxz & \z\bgf & \z\apo \\
{\f B} & less & the & Lord & - &0 & my & soul &
& and & for & get & - & not & all & that \\
\z\apo & \z\apo & \z\afo & \z\ela & \z\dst & \z\acc & \z\paf & &
& & & & & & & \f\0BO \\
He & hath & done & for & & thee  &&&&&&&EE&E\\
%8 &y &y &l &&E\\
\end{tabular}

less the Lord O my soul bless - ed art Thou O Lord Bless
—_ > _ﬁﬁc_lﬁﬁ —_———
N 4 N4

the  Lord my soul and all - that is  with in me  bless

- O
R —_— [
His Ho ly  Name

— ﬁ“vﬁ% q Dl—— &.Uﬁ

Bless the Lord - O my soul and for get - not all  that
He hath done for thee
2o | | - -
Who is gra cious un to all thine in iq ul ties

2

L]
ol ——=—s9os 5L o

Who heal eth all thine in fir mi tiés
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Software & Tools

i-Installer: The evolution of a TEX install on
Mac OS X

Gerben Wierda
Abstract

This articles reviews the past, present, and future
of the i-Installer program on Mac OS X developed by
the author, and its related TEX (re)distribution.

1 Apple, NeXT and Mac OS X

Let’s start with some history of Apple, as a founda-
tion for the discussion of the i-Installer program and
its related TEX redistribution on Apple systems.

Nowadays, perhaps a few percent of PC users
use Apple Macintosh systems. This may not sound
like much, but subtract the enormous number of
tightly regulated office desktops in large corpora-
tions and other institutions and we are talking about
a sizeable chunk of the desktop population. These
days, Apple’s market share is again rising drasti-
cally. Apple, in fact, has seen a turnaround not
often witnessed in the computer world. From ‘belea-
guered’, the company has become a succesful fore-
front of innovation.

Most people these days know Apple for its iPod
music player and the revolution it has ignited in the
music world. But Apple is still above all a com-
puter maker, which a few years ago was in desperate
need of a new operating system, having failed at two
attempts at producing a modern operating system
itself.

To solve this problem, Apple acquired NeXT,
the company that Apple founder Steve Jobs started!
when he left the company after a row about future
developments. When Jobs started NeXT, the idea
was to build the best desktop possible. As Jobs
put it, NeXT would be either the last big success or
the first big failure on the desktop. Technologically
it was a big success, but it failed in the market. In
fact, Jobs was too late. A de facto standard for word
processing had arrived (Microsoft Office) which was
strengthened by the advent of increased communi-
ation between computer systems, ironically one of
NeXTSTEP’s key strengths. Microsoft, which saw
NeXTSTEP as a possible competitor for OS/2 and
later Windows NT, was not interested in strength-

1 Besides starting NeXT, Jobs acquired Pixar from George
Lucas; Pixar became a huge success in digital movie produc-
tion.
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ening the platform with a version of its office suite.?

When Jobs started NeXT, he wanted to rec-
tify some mistakes he had made with the Macintosh
while at Apple. As Jobs puts it, when Apple visited
Xerox PARC, they had witnessed three revolutions,
but they were so mesmerized by one (the graphical
user interface) that they completely overlooked the
other two (networking and object-orientation). For
the robust foundation of the new system he chose
the BSD flavour of Unix, but based on the latest
of kernel technology: Mach from Carnegie-Mellon
University.3

When Apple acquired NeXT, it acquired not
only a very modern operating system,* it also ac-
quired the human talent it desperately needed to
turn the company around. Apart from Steve Jobs
himself, that included Avie Tevanian for software
and (though NeXT had stopped making hardware
a few years earlier) Jon Rubinstein for hardware.
Within a relatively short time, key positions at Ap-
ple had been filled by former NeXT employees, thus
prompting the often heard comment that NeXT had
taken over Apple from the inside. The years since
have seen the dramatic shift in Apple’s fortunes, and
all that during the IT-bust that followed the dot com
boom. As Jobs announced when he became CEO:
he wanted to innovate Apple out of the downturn
and he actually succeeded in doing so. Of course,
the fact that Microsoft has not abandoned Apple
has helped considerably.

In many ways, therefore, Mac OSX is a much
changed and enhanced version of NeXTSTEP, which
in its time was a very smooth TEX environment. The
foundation remains a Mach kernel and a BSD layer
(both open sourced by Apple), on top of which lives
a graphics layer based on PDF.® This combination
of Unix on the one hand and PDF on the other makes
it a very welcome environment for TEX, especially
since the emergence of pdfTEX. Having pdfTEX, ev-
erything for creating, displaying and printing TEX
is available. A Unix-level editor or the standard
GUI editor (TextEdit) can be used to write the TEX
source. The Unix command line can be used to cre-
ate the PDF output which can be viewed by the

2 There was a version of Wordperfect, but though it was
the best version of the program available, Wordperfect Corp.
had to abandon it because it came under pressure from the
emergence of the Microsoft Office monopoly. A very innova-
tive spreadsheet program, Lotus Improv, met the same fate.

3 Tts main designer, Avie Tevanian, chose NeXT above Mi-
crosoft for his career and is these days Apple’s Vice President
in charge of software development.

4 In principle and in its core, many interfaces, like the
BSD Unix interface, had not been kept up to date.

5 NeXTSTEP was based on Display PostScript.
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default PDF previewer (Preview). It is not comfort-
able, but it is enough.

The step from there to an integrated front end
is simple on MacOSX. With the object oriented
frameworks and a nice programming IDE at the dis-
posal of a programmer, a GUI application with an
edit window (based on the available text object) and
a display window (based on the available view ob-
ject, which handles PDF) and calling Unix TEX to do
the work behind the scenes, a front end is much eas-
ier to write than on any other platform. After all,
the whole rendering of the result is already taken
care of by the operating system. On such a ba-
sis the first TEX-IDE (TeXShop) was developed and
the developers could spend time on improving the
user interface without having to worry about basic
technical issues.

1.1 Installing software on Mac OS X

Basically, there are two ways of installing software
on Mac OS X:

e Drag and drop
e Installer program

Just dragging something to a folder is of course the
simplest metaphor for installing software and is pre-
ferred in most situations. Even situations that re-
quire configuration and sub-installation in protected
locations can use this method if the application it-
self detects that it has not been installed yet when
it is run for the first time. Microsoft Office can be
installed this way on Mac OS X.

Using an installer is better for more compli-
cated installs, especially if the location of the in-
stall is fixed. After all, installing something at the
Unix level often requires something to be installed
in a special location in the Unix domain. For these
kinds of installs, Mac OSX comes with a program
named Installer, that installs “packages” (with the
.pkg extension). An Installer package contains an
archive of software to install, some meta data about
location, etc., and may contain scripts which are run
just before and just after the archive has been un-
packed. The Installer in Mac OS X is a derivative of
the Installer.app that was part of NeXTSTEP.

There are also some other commercial installers,
such as VISE, but they will not be taken into account
here. Mostly they are used by software distributors
who used to ship software for the classic Mac oper-
ating system.

2 Installing TEX

A front end for TEX on MacOSX can be a simple
application residing anywhere on the system. These
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are therefore generally installed by means of a simple
drag and drop.

The back end is more complex. Though it can
in principle be installed anywhere, it does require
quite a bit of configuration afterwards, in terms of
the paper size, hyphenation patterns, formats, etc.
And as Mac OSX is a multi-user environment, hav-
ing one TEX install to be used by all requires these
configurations to be executed such that all can use
the results. E.g. the formats need to be generated
at install time with administrator privileges because
otherwise all users need to be able to create formats,
which does not combine well with the strict autho-
rization setup on a Unix environment.

As software installations come, any full featured
TEX back end installation is huge. TgXLive itself
spans multiple CD’s or a DVD. And even a teTEX
download weighs in at over 100 MB these days.

2.1 teTEX

It is important to stress that there would not have
been an i-Installer.app, a TEX i-Package or any TEX
redistribution by myself had it not been for Thomas
Esser’s teTEX. Without his efforts as a founda-
tion, none of this would have happened. Even to-
day, while I make a lot of use of TEX Live, the
main texmf tree is still the tree from teTEX, which
Thomas maintains. Although I have produced the
configuration scripts for the i-Packages (see below),
these make heavy use of Thomas Esser’s mainte-
nance tools like fmtutil, updmap and texconfig.

2.2 First attempt: from teTEX sources

Initially, my wish to install TEX came from my per-
sonal wish to use TEX on the first developer release
of MacOSX on Apple hardware (Rhapsody).® So,
my first attempt was based on downloading teTEX
and compiling and installing that. The first attempt
required some real porting, that is, some changes
needed to be made to the teTEX code before it would
compile and run on MacOSX. My activities are
generally based on the rule that I need to make my
installs such that they will not take much time if I
have to do them again. Every computer geek knows
the frustration of a job that needs to be done once
every few months or years, e.g. because one needs
to remain up to date or because of a fresh system
install. That is not frequent enough to remember
what it was that needed to be done. My solution
for this has generally been to document and publish,
or to write a script. E.g. I will create some sort of

6 Tronically, I have spent far more time on maintaining
and redistributing TEX than on using it.
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INSTALL document, a set of patches, and anything
else needed to complete the install. Putting that on
the net is a guarantee for myself that if I have to
reinstall from scratch, I can relatively easily reapply
my system changes. For this strategy to work reli-
ably, one needs to have access to all the code in the
same version that was used for the actual install.

This first attempt also uncovered a problem
with line endings in the TEX code. MacOSX is a
system of mixed heritage: the classic Mac OS uses
carriage return as end of line and Unix uses linefeed.
TEX is supposed to be ignorant of whitespace, but
porting to Mac OS X unearthed a line-ending prob-
lem. Other problems generally had to do with com-
pilation only. The result was documentation and
patches for the installation of teTEX.

2.3 Second attempt: a binary installer

But compiling TEX from source is not for most users.
In the Unix world, there are many more tech-savvy
users than not, but the Mac world —the original
Mac OS being as closed as it was—is the opposite
in the extreme; even the concept of a command line
is alien. Instructing such users to compile TEX is
more or less impossible, the language barrier is too
high. Hence, as soon as the instruction-based dis-
tribution became a bit popular, the demand for a
binary distribution grew. Given the fact that a TgX
install cannot be simply drag-and-drop and that the
instructions led to a lot of frustrated Mac users try-
ing to understand the technical gibberish (and ask-
ing the author for help), creating an easy installer
was mandatory, to keep the support load down.
The primary choice for such an installer, Ap-
ple’s Installer.app, inherited a major flaw from its
archiver pax which had the nasty habit of not hon-
oring symbolic links and if an archive contained a
directory ‘foo’ where the system already contained
a symbolic link ‘foo’, the link was happily replaced
by the directory inside the archive and the link was
lost.” Archivers like (GNU) tar honour the link and
follow it to install the contents of the directory in
the archive.® This change from NeXTSTEP (which
uses tar for its installer) has been unfortunate and
was the reason for creating a separate installer for
TEX.
The initial design for this installer was very
simple. It would have one small window with only
one button, titled ‘Install’. It would probably have
been a world record in terms of simplicity for a

7 Apple has since made this behavior controllable.

8 At one time, this was the source for a major goof-up by
Apple, where one update actually managed to damage the
system it was installed on.

235
‘nee TeXGSlnstaller, build 200209271208 |
A4 Paper Size 3] (install and initialize TeX ) (_Install GhostScript )
Remove Old SymLinks 3 Remove TeX " Remave GhostScript
‘Welcome! 0

You are supposed to have read this information before you contact me with questions.

NOTE AUg 23, 2002: This is probably the last TeXGSInstaller release. -installer v2 s in the
works and it will have the of i Iguration ol thus removing
the main reason for having two disiribution metheds of the same software.

This Is the file containing the installation instructions for teTeX andfor GS using the simple installer
program TeXGSlinstaller. A special non-Apple installer is needed as Apple's package installer is not
safe

WARNING: This is a very simple and not subtle installer. If files are already available on your system,
they will be averwritten! if you are a first time installer or not a heavy user of the unix-side of Mac 0S X,
there will generally be no trouble at all.

SPECIAL texmf.local WARNING: As of Oct 2001, this installer also overwrites one file in your local tree.
The file in question is: TeX/sh f, cfg. This is needed because |
of a bug in the ariginal pdftex.cfg. If you have added map files to pdftex.cfa, you need to add them again.

Thas filn in cnaind an nefa o date s datsdn tha dncni ens the T

v
AV inetallne Alna amihack Bla in

Figure 1: View of TeXGSInstaller application

GUI app, but soon it became apparent that people
wanted both install and uninstall, as well as both
TEX and Ghostscript. Finally, given that teTEX uses
A4 paper for its default setting, but many users re-
quire letter-size paper, the selection of paper size
became a requirement for any install that does not
require many users to use the command line. And fi-
nally, the users wanted some sort of idea of progress,
the absence of which makes it hard to distinguish a
working from a nonworking program. The result
was a simple front end to a script that unarchived
the archive, and set the paper size, the output of
which was captured and displayed. The application
was called TeXGSlInstaller.app. A screen shot is dis-
played in figure 1.

2.4 Requests and solution

Though liked for its utter simplicity and — together
with the TeXShop front end —part of the combo
that won the Apple Design Award for “Best Use of
Open Source”, it soon turned out that more than
just setting the paper size was required by many
users. Another problem was that the combination
of a complete TEX and Ghostscript was large, and
had to be downloaded in full every time a small part
was updated. In those days, the updates were rather
frequent because pdfTEX was still in its initial rapid
development. Besides, there were frequent requests
for other additions to the redistribution. From TEX-
related tools like TEX4ht or XMLTEX to all sorts of
converters.

So, I decided to create a more generic installer:
i-Installer. This installer was modelled (like Apple’s)
after the installer from NeXTSTEP, but with some
differences:

e It is as transparent as possible. Unknown to
most, Apple’s Installer.app executes scripts be-
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fore or after installation and these scripts may

run with administrator privileges. These scripts

are a potential source of security problems and

I wanted users to be able to inspect them easily.

e It combines the function of downloading with
installing, such that it minimizes the download
to what is needed for the action selected by the
user (hence the ‘i’ of i-Installer). Downloading
is automatic, possibly even without user inter-
vention, as downloading in itself is not a secu-
rity problem.”

e Security is a priority.

Security is an aspect of software that is very dif-
ficult to get right. Automation implies moving ac-
tions from the conscious to the nonconscious realm.
And given that a secure operation is best described
as ‘conscious risk taking’ there is a true conflict of
goals.!? In terms of functionality, security and com-
plexity, the following type of relation might hold:

. Complexity

Security = ————
Functionality

Although systems may combine functionality and
security, the result will be complexity; that is, the
combined complexity of what the system can do and
what the user needs to do. There is no escape from
this problem.'!

2.5 i-Installer v2

The first attempt was expanded with basic function-
ality for interaction with the user and released as
i-Installer v2 (version 2.2.0) in December 2002. A
basic description follows.

Installation with i-Installer has at most four
phases:

Selection This optional stage'? allows the user to
select which part of an i-Package needs to be
installed. E.g. the TEX i-Package comes with
various versions of the TEX programs (currently
based on one of TL 2003, TL 2004 or TL 2005)

9 Any action with a possible security risk will not be taken
without user interventions, some of which are handled by the
operating system, such as authentication for administrator
access.

10 This is the main reason why it has been so difficult for
Microsoft to make their systems secure. For years they built
an empire around automating indiscriminately. But while
having an attachment of a mail message open automatically
might save a mouse click, it also removes the consciousness
from the action.

11 One of the escapes is establishing trust as a simplifica-
tion of the user’s part in this. In a way, this shifts the burden
from the user to the system. i-Installer has been designed to
accomodate both so that users have a choice of trusting or
not. This increases the complexity for the i-Package designer
(there is no free lunch).

12 Available since January 2004.

TUGDboat, Volume 26 (2005), No. 3

and various versions of the texmf trees (based
on teTEX 2 or teTEX 3). Also, one can choose
to install documentation or not, etc. Selecting
which parts to install of course influences what
needs to be downloaded, hence, for people on
slow Internet connections it pays to do a basic
install instead of a full install.

Preparation Sometimes it is a good idea to do
some preparation before unarchiving software
in a certain location. E.g. if a texmf tree is re-
arranged it is wise to remove the old one before
a new one is unarchived or one would get mul-
tiple copies of parts of the tree and it would be
unpredictable which one would be used. This
is why the TEX i-Package removes old stuff be-
fore unarchiving the new stuff. Of course, the
removal of parts should react to the selections
made in the previous phase.

Unarchiving This is nothing more than unarchiv-
ing the compressed tar archives in the correct
locations.

Configuration Sometimes software must be con-
figured. For TEX it means setting paper sizes,
choosing hyphenation patterns (languages), for-
mats, etc.

The configuration phase, if required, can be run sep-
arately.

Most of the phases (everything but unarchiv-
ing) may be interactive. Using an Apple technol-
ogy called ‘Distributed Objects’, certain predefined
settings (e.g. which parts of a package are to be in-
stalled) can be communicated between the main i-
Installer GUI program and the subprocesses (gener-
ally Perl or shell scripts) that make up the phases.
Environment variables can also be passed from phase
to phase this way. Using this mechanism the install
can be reasonably flexible. E.g. a choice for a simple
install during selection will result in a simple config-
uration after unarchiving.

i-Packages have many more settings and op-
tions, like ‘required’ and ‘recommended’ dependen-
cies, and many more possibly complex behaviours
(like semi-automatic updates), which are beyond the
scope of this article.

i-Installer has support for (linked) i-Directories
(directories of i-Packages), dependencies, automatic
background checking for updates to i-Packages and
much more. Setting up a repository requires only a
working web server. In fact, I run a personal repos-
itory in my personal ~/Sites directory for testing
purposes.
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3 The TEX i-Package
3.1 Layout

The TEX i-Package has a default install location
/usr/local/teTeX, reflecting the history of start-
ing as a pure teTEX redistribution. This location
can be changed in the i-Package’s properties. As
it follows the teTEX layout, the texmf trees are in
a subdirectory called share. In that subdirectory
four texmf trees are found:

texmf This tree contains whatever a build of TEX
from sources produces in a texmf tree.

texmf.tetex This tree contains the basic texmf tree
from teTEX, which is well balanced and a rea-
sonable size. Generally, this tree is equivalent
to the latest teTEX release.!3

texmf.gwtex This tree contains additions to the
teTEX base, such as additional fonts or macros.
This tree differs depending on the install of ei-
ther teTEX 2 or teTEX 3 in texmf .tetex.

texmf.local This is the standard ‘local’ tree of a
TEX install.

The TEX i-Package was the first distribution to have
the split between the program-related texmf tree
(e.g. with the .pool files) and the basic foundation
texmf tree (e.g. texmf-dist in TEX Live). The rea-
son for this was that in the beginning of i-Installer
there were two i-Packages for TEX: one with the
programs and one with the foundation. As pdfTEX
was rapidly developed, and improvements in pdfTEX
were so instrumental for Mac OS X users, it was im-
portant to be able to update both separately and
independently. These days, i-Packages may have
many compressed tar archives and have logical sets
of those which are presented to the user, so having
different i-Packages for different parts is not neces-
sary anymore.

3.2 Construction

Construction of an i-Package on my own systems
is managed with make. The TEX i-Package contains
35 different compressed tar archives.'* Sets of these
archives comprise the ‘sets’ of the TEX i-Package.!®
This makes it possible to have logical entities, like
‘ewTEX’ which are built out of different parts and

13 Only as a last resort will I change anything here. The
only current exception is updating the Latin Modern fonts in
the teTEX 3 tree or adding those fonts to the teTEX 2 tree.

14 Having the archive fragmented in many archives was
added to i-Installer in September 2003. This meant that one
could still have partial updates and less bandwidth require-
ments while having large combined i-Packages.

15 Sets and the selector phase were added in January 2004.
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which do not need to be downloaded entirely if only
something in one part has changed.

The 35 different compressed tar archives are
created by other make commands, which create the
basis from which the archives are built. E.g. the
teTEX compressed archive is unpacked in a direc-
tory, the Latin Modern fonts are removed and the
Latin Modern fonts from the TEX Live repository
replace them. The result is placed in a directory
/usr/local/Build/teTeX3. From this, the doc,
fonts, tex, etc. subdirectories end up in compressed
tar archives in the i-Package and the fonts and
tex compressed archives end up in the tetex3 set
while the doc compressed archive ends up in the
tetex3-doc set.

3.3 Contents

The contents of the TEX i-Package have not changed
appreciably over the last years. It currently contains
programs (binaries & scripts) based on a patched
TEX Live 2003, a patched TEX Live 2004, and TEX
Live 2005. TgX Live 2003 programs are combined
with a texmf tree based on teTEX 2.0.2, the 2004
and 2005 versions with a texmf tree from teTEX 3.0.
Both teTEX trees are updated/extended with a re-
cent version of the Latin Modern fonts. Added to
this is a set of macros and fonts in a separate gwTEX
texmf tree, based on user requests. These are taken
almost exclusively from the TEX Live master tree.
Some of these are already available in teTEX 3, which
means they are not installed when the 2004 or 2005
setup is chosen. As a result, choosing the 2003 setup
with teTEX 2 may actually give you more recent TEX
Live versions of certain additional macros.

A recent addition has been support for the im-
mediate use of certain Apple fonts in pdfTEX. This
support was created by Adam Lindsay and Thomas
Schmitz and has been added to texmf.gwtex. Full
use requires unpacking of the Apple fonts into a TEX
texmf tree by a program like fondu; this is done au-
tomatically if fondu is available. (An i-Package for
fondu is available.)

3.4 Configuration

Configuration handles choosing the paper size (for
pdfTEX, dvips and dvipdfm), language patterns for
ITEX, precompiled formats, font maps and adding
TEX to the system-wide PATH settings for the major
user command line shells. Since the OpenType ver-
sions of Latin Modern give problems in MacOSX,
the Type 1 versions are converted to TrueType by
FontForge, if a recent enough FontForge is available.
(An i-Package for FontForge is available.)
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4 Other TEX-related i-Packages

There are additional i-Packages for the CM-Super
fonts, the CB-Greek fonts and MusixTEX. There is
an i-Package for Ghostscript, for those who need to
run TEX+dvips (e.g. users of pstricks).

Since ConTEXt is very actively maintained and
developed, there is a special ConTEXt updater i-
Package. This i-Package installs a ConTEXt (a choice
of stable versus beta is offered if the beta is avail-
able) in texmf.local. This makes it possible to unin-
stall the ConTEXt update and revert to whatever is
in texmf.tetex. The Pragma ADE website is checked
nightly for any changes to ConTEXt; if any changes
are found, the ConTEXt Updater i-Package is rebuilt
and uploaded automatically. Since i-Installer can
inform users via mail whenever an i-Package which
they have installed has been updated, this means
that ConTEXt users need spend little energy to re-
main up to date.

5 Looking back
5.1 i-Installer

Looking back, my TEX on Mac OS X project has seen
four restarts (source, binary, i-Installer vl and i-
Installer v2). Since the fall of 2002, i-Installer has
seen several fundamental additions, including frag-
mented archives, logical sets of archives, and a sub-
stantially improved user interface based on very crit-
ical user feedback I received.'®

The code has withstood the additions so far in
that the application is stable enough, but it is now at
the point that important additions to the functional-
ity become difficult to add. Luckily, not many more
are needed, it seems. i-Installer is heavily based on
functionality that comes with Mac OSX: the avail-
ability of a Unix layer and a slew of developer frame-
works which require time to master but which also
make it easy to program functionality.'”

16 The best criticism I received was in e-mail that had a
flame-like quality, as in “this is the worst user interface I have
ever encountered, you produce a worthless program” which
after some discussion resulted in such a fundamental critique
that it prompted a complete overhaul of the user interface.
The program and the i-Packages have been completely user
driven.

17 Though Apple provides rich frameworks, some make life
for the developer of an installer pretty difficult. The interface
to the authentication mechanism is worse than archaic and
inconsistent, for instance, and i-Installer’s code in this area is
complex as a result. Certain problems can be seen as directly
following from Apple-provided functionality (e.g. the loss of
the last bytes of the error output of subprocesses). Also,
Apple has developed several improved interfaces to certain
functionalities (like http traffic) over the years but backwards
compatibility with older versions of Mac OS X prevents them
from being used in i-Installer.
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5.2 The TEX i-Package

The support for TEX on Mac OSX has completely
run out of control. There are now 3 releases of
the programs combined with 2 releases of the teTEX
texmf tree available in the basic TEX i-Package.'®
Configuration is more than 10,000 lines of script
code (mostly Perl and FontForge) and though much
of the work is automated, keeping an eye on progress
of building and uploading the i-Packages takes a con-
siderable amount of time (even with a reasonably
fast computer and a reasonable ADSL link). Re-
quests for additions have dwindled to almost noth-
ing, which gives me hope that the current teTEX +
gwTEX set is close to ideal.

6 Looking forward
6.1 i-Installer

As of the current version of i-Installer, only one item
is on my wish list: replacing the use of outdated
Mac OS X frameworks by more recent ones, enabling,
for instance, the use of authenticating proxies. Hav-
ing learnt all that I have in these years provides
me with a perspective with which I could design
and build an even better installer, one which would
support a fine-grained MiKTEX-like fragmentation
of what is maintained on local disk (although this
would possibly come in conflict with the very simple
functionality now required of repository sites) and
would be usable from the command line or via web
services (authentication would be troublesome).

I hope that Apple will make i-Installer obso-
lete by producing a world class installer that I can
use instead. In the meantime, i-Installer will remain
pretty stable.

6.2 The TEX i-Package

For the TEX i-Package, keeping up to date with TEX
and providing easy access to users to the different re-
leases and changed functionality is difficult enough.
No big changes to the current setup are planned.'”

7 Availability and acknowledgements

The i-Installer and i-Packages are available from my
TEX home page below. I would like to thank the
TEX user groups and the TEX Development Fund.

© Gerben Wierda
http://www.rna.nl/tex.html

18 The 2004 release will probably be removed when
TL 2006 development starts.

19 The TEX i-Package contains both PowerPC and Intel
binaries so TEX runs natively on both Apple hardware archi-
tectures. The other support i-Packages, such as Ghostscript
and ImageMagick, have been made Intel-ready.
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The MacTEX distribution
Herbert Schulz

Abstract

This article describes the contents of the MacTEX
distribution included in the TEX Collection 2005. It
gives an overview of the distribution, rather than an
exhaustive discussion.

1 Introduction

For the TEX Collection 2005, the TUG Working
Group for Mac OS X produced a modern TEX distri-
bution and related applications for Mac OS X, named
MacTEX. For more information than this brief over-
view can provide, as well as downloads of the software,
please see http://tug.org/mactex.

The principal feature of MacTEX is an Easy In-
stall Package, created by Jonathan Kew, containing
Gerben Wierda’s gwTEX re-distribution, plus X{TEX,
TEXShop and related packages for those who wish
to install a full, mature TEX working environment
on the Macintosh platform at the click of a mouse.
Many additional individual applications are included
(but not installed by default) for those with more
specialized or advanced needs.

2 A bit of history

The idea for, and initial discussion about, a TEX dis-
tribution for Mac OS X came at a “Birds of a Feather”
meeting at the PracTEX 2005 conference held at
Chapel Hill, North Carolina, USA. Members present
in Chapel Hill were: Kaveh Bazargan, Karl Berry,
Hans Hagen, Jonathan Kew, Richard Koch, Wendy
McKay, Volker Schaa, and other meeting attendees.
Several others could not attend directly but partic-
ipated via text and audio chat! and collaborative
editing:> Bob Kerstetter, Jérome Laurens, Adam
Lindsay, Ross Moore, Will Robertson, Herb Schulz,
Joseph Slater and Gerben Wierda.

Discussion continued at the conference banquet
that evening and the next morning Jonathan Kew
presented the group with the Easy Install Package.?

This initial impetus gave rise to a TEX4Mac
project with a CVS repository at sarovar.org in Au-
gust, 2005. The name TEX4Mac was later changed
to MacTEX for aesthetic reasons. The basic directory
structure was constructed and an initial selection
of software to be included in this first release was
gathered. We also discussed licensing restrictions:

1 Using Apple’s iChat AV,
macosx/features/ichat/.

2 Using SubEthaEdit, http://www.codingmonkeys.de/
subethaedit/

3 Word has it that Jonathan remained fully awake all day.

http://www.apple.com/
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not all the applications that come as part of the
MacTgX distribution may be included with commer-
cial re-distributions, and source is not available for
all included applications, but all may be noncom-
mercially copied. In parallel with all this, Richard
Koch started testing the Easy Install Package for
compatibility with different versions of Mac OS X.

3 The MacTEX Easy Install Package

The MacTEX Easy Install Package contains a com-
plete and up to date TEX system as well as Graphical
User Interface (GUI) applications. The supplied GUI
applications allow you to:

1. Edit, typeset and preview your documents using
TeXShop as a front end to the TEX typesetting
system;

2. Spell Check your documents, skipping embedded
commands, using Excalibur; and

3. Build and maintain BIBTEX databases using
BibDesk.

In detail:

e Installed into /usr/local, as if by i-Installer
(using /Library/i-Installer/Receipts):

— TEX, installed with options Full, TL 2005
and x86/ppc. This is Gerben Wierda’s
gwIEX re-distribution based on teTEX (for
the foundation) and TEX Live 2005 (for
the programs and scripts) with some addi-
tions. MacTEX assumes defaults for some
of the configuration steps based on the
user’s environment; these can be changed
by re-running the Configuration stage of
the TEX i-package using i-Installer (see be-
low). This distribution is ready for the an-
nounced change by Apple from PowerPC
(ppc) to Intel (x86) processors during 2006.

— XATEX. A typesetting system based on a
merger of the TEX system with Unicode
and Mac OSX font technologies. More in-
formation about XHITEX can be found in
Jonathan Kew’s article [1].

— CM-Super, CB Greek and MusixTEX fonts
and any associated packages;

— ConTEXt updater;

— Ghostscript 8;

— ImageMa