Machines exist; let us then exploit them to create
beauty —a modern beauty, while we are about it. For
we live in the twentieth century; let us frankly admit it
and not pretend that we live in the fifteenth.

Aldous Huxley
Printing of Today (1928)
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TUGboat

During 1989, the communications of the TEX Users
Group will be published in four issues. One issue
will consist primarily of the Proceedings of the
Annual Meeting.

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

Submissions to TUGboat are for the most part
reproduced with minimal editing, and any questions
regarding content or accuracy should be directed

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

Submitting Items for Publication

The deadline for submitting items for Vol. 10, No. 1,
is January 17, 1989; the issue will be mailed in April.

Manuscripts should be submitted to a member
of the TUGboat Editorial Committee. Articles
of general interest, those not covered by any of
the editorial departments listed, and all items
submitted on magnetic media or as camera-ready
copy should be addressed to the Production Editor,
Alan Wittbecker, at the TUG office.

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

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

TUGDboat Advertising and Mailing Lists

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

TUGDboat Editorial Committee

Barbara Beeton, Editor

Alan Wittbecker, Production Editor

Helmut Jiirgensen, Associate Editor for Software

Maureen Eppstein, Associate Editor for
Applications

Laurie Mann, Associate Editor on Training Issues

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

Don Hosek, Assoctate Editor for Qutput Devices

Jackie Damrau, Associate Editor for IATEX

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

See page 229 for addresses.

Other TUG Publications

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

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

Note: Unless otherwise specified,
network addresses (shown in

typewriter font) are on the Internet.

TEX Users Group Office

P.O. Box 9506

Providence, RI 02940-9506
or

653 North Main Street

Providence, RI 02904

401-751-7760

TUG@Math. AMS.com

Peter Abbott

Computing Service

Aston University

Aston Triangle

Birmingham B4 TET, England
21 359 5492
pabbott@nss.cs.ucl.ac.uk
Janet: abbottpQuk.ac.aston

Wolfgang Appelt

Gesellschaft fiir Mathematik und
Datenverarbeitung

Postfach 1240, Schlof Birlinghoven
D-5205 Sankt Augustin 1

Federal Republic Germany

uucp: unido'!gmdzi'appelt

Mary Armstrong

TEX Users Group

P.O. Box 9506
Providence, RI 02940-9506
401-751-7760
TUG@Math.AMS.com

Elizabeth Barnhart
National EDP Dept
TV Guide

100 Matsonford Road
Radnor, PA 19088
215-293-8890

Stephan v. Bechtolsheim
2119 Old Oak Drive

W Lafayette, IN 47906
317-463-0162
svb@cs.purdue.edu,
integin!svb@purdue.edu

Lawrence A. Beck
Grumman Data Systems
R & D, MS D12-237
Woodbury, NY 11797
516-682-8478

Barbara Beeton

American Mathematical Society
P.O. Box 6248

Providence, RI 02940
401-272-9500
bnb@Math.AMS.com,

bnb@xx.1lcs .MIT.Edu,
Beeton@Score.Stanford.Edu

Karen Butler

TEX Users Group

P.O. Box 9506
Providence, RI 02940-9506
401-751-7760
TUG@Math.AMS.com

Lance Carnes

%o Personal TEX

12 Madrona Avenue
Mill Valley, CA 94941
415-388-8853

S. Bart Childs

Dept of Computer Science
Texas A & M University
College Station, TX 77843-3112
409-845-5470
bart@cssun.tamu.edu

Bitnet: Bart@TAMLSR

Malcolm Clark

Imperial College Computer Centre
Exhibition Road

London SW7 2BP, England

Janet: texlineQuk.ac.ic.cc.vaxa

John M. Crawford
Computing Services Center
College of Business

Ohio State University
Columbus, OH 43210
614-292-1741
Crawford-JQOhio-State
Bitnet: TS0135@Q0HSTVMA

Jackie Damrau

Department of Math & Statistics
University of New Mexico
Albuquerque, NM 87131
505-277-4623
damrau@dbitch.unm.edu

Bitnet: damrau@bootes

Michael DeCorte

P. O. Box 652

Potsdam, NY 13676
315-268-2292
mrd@sun.soe.Clarkson.edu

Allen R. Dyer

13320 Tridelphia Road
Ellicott City, MD 21043
301-243-0008 or 243-7283
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Maureen Eppstein
Administrative Publications
Stanford University

Encina Hall, Room 200
Stanford, CA 94305
415-725-1717

as.mve@Forsythe .Stanford.Edu

Shawn Farrell

Computing Centre

McGill University

805 Sherbrooke St W

Montréal H3A 2K6, Québec Canada
514-398-3676

Bitnet: CCSF@MCGILLA

Jim Fox

Academic Computing Center HG-45
University of Washington

3737 Brooklyn Ave NE

Seattle, WA 98105

206-543-4320
fox@uwavm.acs.washington.edu
Bitnet: fox7632Quwacdc

David Fuchs

1775 Newell

Palo Alto, CA 94303
415-323-9436

Richard Furuta

Department of Computer Science
University of Maryland

College Park, MD 20742
301-454-1461

furuta@mimsy.umd.edu

Regina Girouard

American Mathematical Society
P. O. Box 6248

Providence, RI 02940
401-272-9500 x224
RMG@Math.AMS. com

Raymond E. Goucher
TEX Users Group

P.O. Box 9506
Providence, RI 02940-9506
401-751-7760
REG@Math.AMS.com

Dean Guenther
Computing Service Center
Washington State University
Pullman, WA 99164-1220
509-335-0411

Bitnet: Guenther@WSUVM1

Klaus Guntermann

Technische Hochschule Darmstadt
Fachbereich Informatik

Institut fur Theoretische Informatik
Alexanderstrafle 24

D-6100 Darmstadt

Federal Republic of Germany
Bitnet: xitikgun@ddathd21
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Klaus Heidrich

Inst. u. Abteilung fiir Forstl.
Biometrie und Informatik
Universitdt Gottingen
D-3400 Goéttingen

Federal Republic of Germany
Bitnet: U0275@DGOGWDGS

Doug Henderson

Division of Library Automation
Office of the President
University of California, Berkeley
300 Lakeside Drive, Floor 8
Oakland, CA 94612-3550
415-987-0561

Bitnet: dlatexQucbcmsa

Alan Hoenig

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

Don Hosek

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

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

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

Helmut Jiirgensen

Deparment of Computer Science
University of Western Ontario
London N6A 5B7, Ontario, Canada
519-661-3560

Bitnet: helmut@uwovax

UUCP: helmut@julian

David Kellerman
Northlake Software

812 SW Washington
Portland, OR 97205
503-228-3383

uucp: imagen!'negami'davek

Thomas Kneser

GWDG

Am Fassberg

34 Géttingen

Federal Republic of Germany
Bitnet: TKNESERQDGOGWDG1

Donald E. Knuth

Department of Computer Science
Stanford University

Stanford, CA 94305
DEK@Sail.Stanford.Edu

J. R. Luyten

Rekencentrum RUG

Landleven 1

9700 AV Groningen, The Netherlands

Pierre A. MacKay

Northwest Computer Support Group
University of Washington

Mail Stop DW-10

Seattle, WA 98195

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

Laurie Mann

Stratus Computer

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

uucp: harvardlanvil'es!Mann

John 8. McCaskill

MPI fiir biophysikalische Chemie
34 Gottingen

Federal Republic of Germany

Graeme McKinstry

Computing Services Centre
University of Otago

P.O. Box 56

Dunedin, New Zealand
graemej,otago.ac.nz@relay.cs.net

Frank Mittelbach
Fachbereich Mathematik
Universitdt Mainz

Staudinger Weg 9 D-6500 Mainz
Federal Republic of Germany
Bitnet: SCHOEPF@DMZNATS1

David Ness

TV Guide
Radnor, PA 19088
215-293-8860

Mitch Pfeffer

Suite 90

148 Harbor View South
Lawrence, NY 11559
516-239-4110

Arnold Pizer

Department of Mathematics
University of Rochester
Rochester, NY 14627
716-275-4428

Craig Platt

Department of Math & Astronomy
Machray Hall

University of Manitoba

Winnipeg R3T 2N2, Manitoba, Canada

204-474-9832
CSnet: platt@uofm.cc.cdn
Bitnet: plattQuofmecc

David F. Rogers

817 Holly Drive E. Rt. 10
Annapolis, Maryland 21401
dfrQusna.mil
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Joachim Schrod

Technische Hochschule Darmstadt
Fachbereich Informatik

Institut fiir Theoretische Informatik
Alexanderstrafle 24

D-6100 Darmstadt

Federal Republic of Germany
Bitnet: XITIJSCH@DDATHD21

Christina Thiele

Canadian Journal of Linguistics
Carleton University

Ottawa K15 5B6, Ontario Canada
Bitnet: WSSCAT@Carleton

Georgia K.M. Tobin
The Metafoundry
OCLC Inc., MC 485
6565 Frantz Road
Dublin, OH 43017
614-764-6087

Andrew Trevorrow

%o Computing Service

Aston Triangle

Aston University

Birmingham B4 7ET, England

C. G. van der Laan

Rekencentrum RUG

Landleven 1

9700 AV Groningen, The Netherlands
+31/50 633374 or +31/50 633440
Bitnet: cgl@hgrrugb

DECnet: rugr86::cgl

Samuel B. Whidden
American Mathematical Society
P.O. Box 6248

Providence, RI 02940
401-272-9500

sbw@Math.AMS. com

Alan Wittbecker

TeX Users Group

P. 0. Box 9506
Providence, RI 02940-9506
401-751-7760
aew@Math.AMS. com

Dominik Wujastyk

Wellcome Institute for the History
of Medicine

183 Euston Road

London NW1 2BP, England

(01) 387-4477
dow@wjh12.harvard.edu

Ken Yap

Dept of Computer Science
University of Rochester
Rochester, NY 14627
Ken@cs.Rochester.edu
Usenet: ..!rochester!ken

Hermann Zapf

Seitersweg 35

D-6100 Darmstadt

Federal Republic of Germany
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General Delivery

From the President
Bart Childs

The TUG meeting in Montréal was a big success.
Dean Guenther again put together a great program.
He had able assistance from Christina Thiele and
Shawn Farrell. Shawn was an entertaining, gracious,
and generous host. We are particularly appreciative
of his help in understanding drivers, subways, and
Olympic taxes. We just wish he had possessed the
power to stop construction projects for a few days.
Our annual meetings just seem to get better and
better every year. We owe a great big thank you to
these individuals and to our staff in Providence.

The Sunday evening kickoff events have really
been great. My family will long remember my being
Gouverneur for an evening and hosting a dinner
with my “mistress” at my side. (No gentleman
would bring his wife to New France!)

We introduced another new TUG employee
at the meeting, Mary Armstrong. Mary’s main
functions will be in the coordination of recruit-
ing members and selling TUG and its products
(especially courses).

I wish to thank Mike Ferguson, Cal Jackson,
and Patrick Ion for serving as the Nominations
Committee for the past two years. Last year
they convinced David Ness to be a candidate for
Treasurer and this year they got a slate of four
for the office of Vice President. I don’t remember
ever having a real election before. We elected
Rick Furuta. Dean Guenther was selected to
replace Rick as an at-large member of the Finance
Committee.

The Steering Committee changed its name to
Board of Directors to agree with the legal terms
used in our official Bylaws. Some of the actions of
note taken by the Board are:

1. Adding Malcolm Clark, Shawn Farrell, Regina
Girouard, and Christina Thiele to our ranks.
Malcolm will be our European Coordinator.

2. Changing the VMS Coordinator from Barry
Smith to David Kellerman.

3. Selecting next year’s Nominations Committee:
Liz Barnhart (Chair), Pierre MacKay, and
Norman Naugle.

The offices of President and Secretary will expire
next year. There is nothing about the qualifications
of officers in our Bylaws, but it seems obvious that
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they should be active TgX users. We should consider
the matter carefully and help the Committee select
the best possible slate of nominees. Our office will
make lists of attendees at the last several meetings
available for your perusal. Feel free to armtwist and
encourage in the best way you can.

Most of the rest of the items in this report were
discussed in the meetings of the Board of Directors,
the business meeting, or in personal conversations.
These are topics that you should know about or we
will have to address in the near future.

The Bylaws were generally created with some
attention paid to the previous ones from when we
were a less official organization. Several items
underwent editorial changes to agree more closely
with some generic ones used by our lawyer. Several
of us would like a few changes, such as:

o Rewrite them in plainer but legal English.

» Give the power to change the Bylaws to the
membership (it ended up in the hands of the
Board).

o Give some more guidance or rules regarding
the membership of the Board.

I have appointed a committee chaired by Allen Dyer
(a lawyer himself) to bring a new set to the next
meeting. He will be assisted by Barbara Beeton,
Lynne Price, Sam Whidden, and Ray Goucher.

We project our budget to show a small loss
in this year. The loss is due to the change of
accounting methods, purchase of equipment, and a
significant—and much needed—increase of staff at
TUG headquarters. We expect that these actions
will pay dividends, and next year we should return
to building the desired cash reserves. Your Finance
Committee is closely monitoring these actions.

Cathy Booth pointed out that the attendance
at the Exeter meeting was nearly the same as ours.
We have several times as many TUG members
in the U.S. and Canada as there are in Europe.
Can we do something better? Maybe we should
send all the officers to the next European meeting
to be observers? I have appointed a membership
recruitment committee that is chaired by Regina
Girouard with volunteers Malcolm Clark and Mary
Armstrong (ex officio). Are one or two more of you
willing to carry on an E-mail dialogue in making
plans? The three main items are: reaching more
users; serving European, Asian, and southern hemi-
sphere TEXers; and getting members to participate
in local, regional, and national meetings.

By the time you read this, TUG will likely
have assumed the responsibility of subsidizing the
maintenance of the core software and the TEXhax
moderator. We expect this to be carried out by
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one graduate student at a university (probably U.
of Washington).

You will also notice from a new byline in
this issue that maintenance of the IATEX style files
repository has been moved to Clarkson University
under the management of a new volunteer, Mike
DeCorte. Our warmest thanks go to Ken Yap for
taking such good care of it for the past few years.

It has been strongly suggested that TUG be in
the business of making distributions of style files,
TeXhax, etc., available on diskettes, for users who
have no access to any of the electronic networks.
We are working on plans for that.

Happy TEXing.

Extra! Extra!
TUGDboat Becomes a Quarterly

Beginning in 1989, TUGboat will be a quarterly.
The fourth issue will be dedicated to the Proceed-
ings of the Annual Meeting. This will ensure that
the contents of these papers will be presented to the
entire membership.

Another Honorary Degree for Donald Knuth:
Doctor of Science, Oxford University
22 June 1988

Presentation by the Public Orator
(Mr. Godfrey Bond)

Ilvstrissime atqve honaratissime domine cancellarie,
vosqve egregii procvratores:

De machinis computatricibus quibus studiorum
causa utimur saepissime et in officinis et inter
vina disputamus academici. nota magis nulli domus
est sua quam nobis apparatus illi molliores, ut vo-
cantur, quos in machinis illis dirigendis adhibemus,
visceribus mandata extrinsecus insinuantes.
Levia quidem sunt haec colloquia, yeAdéveyv tan-
tum uouoeia. subest tamen scientia subtilissima

Reprinted, with permission, from the Oxford
University Gazette, Friday, 24 June 1988.
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computandi qua imbuti mandata illa docte machi-
nis iniungimus, ut ordine praescripto data digerant.
‘scientiam’ dixi, ‘artem’ tamen hic mavult appellare.
artem enim exercentis est eleganter rationem inge-
niosam computandi excogitare ex qua non solum
artifex ipse sed etiam qui existimatores accuratius
intuentur magna concitatione mentis commoventur,
magnam capiunt voluptatem.

Facultati igitur Artium debet hic quem pro-
duco adseribi, quamvis ad gradum Doctoris in Sci-
entia admittatur. quin etiam @iéioyov debemus
salutare qui de linguis quibus viri docti mandata
exprimunt luculenter scripsit nec non de verborum
computatoriorum explicatione. etenim opus mag-
num comparat, voluminibus iam tribus vulgatis, cui
titulus est Ars machinis computatrictbus mandata
wmiungendi. quibus in libris genera omnia mandato-
rum percensuit atque quo modo celerrime machina
iussa quaelibet exsequatur praescripsit. momentum
ita ingens dedit scientiae toti computandi.

Partes vero nonnullas scientiae illius primus
hic invenit. nam hoc primo monente collegaque
adiuvante didicerunt machinae quo modo formulam
quamque mathematicam optime resolvant atque
vertant. mathematicorum etiam in penetralia in-
gressus est, rationem numerandi occultam licet in
libro éZwtepwd perscrutatus qui multum de dia-
logis Platonis vel Georgi Berkeley refert. quam
lepide puellam istam iuvenemque depinxit de leg-
ibus mathematicis rebusque infinitis colloquentes!
mysteria sunt haec studia quae summa reverentia
intueor, npbowdev tamen donalouat.

Multa etiam arti typographicae contulit. ra-
tionem enim librorum mathematicorum machinis
computatricibus faciendorum cui nomen est tey
inventam retexit: o téyvny egregiam!

In civitate California educatus Professor est in
Universitatis praeclara Stanfordensi. fidem Luther-
anam profitetur, organum pneumaticum feriatus
modulatur. elegantiam summam in libris scribendis
praestat nec non diligentiam, quippe qui historico-
rum modo rerum origines soleat attente inquirere.
nonne hic aptus est qui origines rerum antiquas
indaget cul nomen est antiquum regis nostri mod-
estissimi?

Magnopere vero decet hoc anno quo schol-
ares primi Oxonienses qui mathematicam scienti-
amque simul computatoriam feliciter excoluerunt ad
gradum admittentur computatorum hunc maximum
honorari.

Praesento vobis Donaldum Ervin Knuth, ut
admittatur honoris causa ad gradum Doctoris in
Scientia.
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Admission by the Chancellor

Computandi magister eminentissime, qui in arte
numerandi mathematicos multa docuisti, ceteris
beneficia innumerabilia contulisti, ego auctoritate
mea et totius Universitatis admitto te ad gradum
Doctoris in Scientia honoris causa.

For any who may prefer it, a paraphrase has been
provided.

Presentation by the Public Orator to the
Chancellor and Proctors

There is much academic talk in our laboratories and
Senior Common Rooms about the computers we use
for research. As Juvenal put it, nobody knows his
own house better than we know the software we use
to programme these machines,

Inserting orders in their entrails from without.
Such conversations are only gossip, mere swallows
twittering in a concert hall. But they have as their
foundation the elaborate science of computation
which we must master to programme our computers
correctly. I said a ‘science’ of computation, but
our honorand would rather call it an art. For it
is characteristic of an art to work out elegantly
an ingenious program which inspires a pleasurable
intellectual excitement in the programmer himself
and in the critics who review his work.

So the honorand T now present should really
be enrolled in the Faculty of Arts, even though
he is admitted to the Degree of Doctor of Science.
We should also welcome him as a philologist who
has written with great clarity about the languages
used by scholars in writing programs and about
the analysis of the words used in computing. The
magnum opus on which he is engaged is entitled
The Art of Computer Programming. In the three
volumes already published he reviews all kinds of
programming and determines which programs will
be most rapid in getting the right results from
the computer. This book has had an enormous
influence on computer science in general.

He has done pioneer work in parts of his
subject. He and his collaborator Bendix were the
first to devise term-rewriting systems for algebraic
computation. He has even ventured into the inner
shrine of mathematics, examining its hidden laws
in a popular book, Surreal Numbers, which is
reminiscent of the dialogues of Plato or Berkeley.
How charmingly he depicts the young man and his
girl discussing the laws of mathematics and the
infinite! These studies are mysteries which I gaze
on with respect but salute from afar.
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He has also contributed to the art of typog-
raphy, having invented a system for typesetting
mathematical books by computer called ‘TEX’, an
ingenious piece of technical detection.

He was educated in California and is Professor
of Computer Science at Stanford University. He is
a Lutheran and plays the organ in his spare time.
His style of writing is elegant and precise, and he
has a historian’s knack of tracking down the origins
of the things he describes. This is appropriate for
one who bears the ancient name of Canute, most
modest of our Kings.

It is particularly timely for us to honour a
scholar who is eminent in computing this year when
the first Oxford degrees in the Honour School of
Mathematics and Computation will be awarded.

1 present Professor Donald Knuth for the Hon-
orary Degree of Doctor of Science.

Admission by the Chancellor

Leader of computing scientists, who have taught
theory to the mathematicians and conferred wide-
spread practical benefits, I, acting on my own
authority and that of the whole University, admit
you to the Honorary Degree of Doctor of Science.

Editor’s note: Thanks to Joe Stoy of Balliol Col-
lege, Oxford, for supplying the text of this citation
in a TgX file, and to Charles Curran, of the Ox-
ford University Computing Service, for providing a
copy of the Oxford University Gazette in which it
appeared.

TEX and TUG Go International —
A Trip Report

Barbara Beeton

This summer, I had the pleasure of attending two
major TEX meetings — “TEXeter” and the annual
TUG meeting, in Montréal. Both (particularly
Exeter) were notable for the number of new faces
that could be attached to names, and the quality
and content of the technical programs made it
abundantly clear that TEX is no longer just a
computer hobbyist’s playground (if it ever was).
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TEX88, Exeter

Exeter is an old town in the English midlands, on
the Exe river. The university was founded in this
century, on the grounds of an old estate that is also
a botanical garden and arboretum. The conference
was most competently arranged by Malcolm Clark
and Cathy Booth, with help from Ewart North. A
three-day program was surrounded by short courses
and workshops.

Before the conference proper, I was kindly
permitted to sit in on the second day of the session
on document design. This was led by Paul Stiff,
of the University of Reading. As we all have
heard many times before, it was stressed that the
real purpose of technical (and other) documents is
communication, to provide a means by which an
author’s ideas can be communicated to a reader.
Anything that gets in the way of that goal is thus
poor design, whether or not the appearance of the
document is attractive. (A pleasing appearance is
desirable, but secondary.) Though there seems to
be no “cookbook” that one can refer to, keeping
in mind how a document is to be used should
prompt its creator to do the “right” thing. And
looking at many instances of similar documents,
deciding which are most effective at their task of
communication and why, is one of the best ways to
develop a sense of appropriate design.

The conference program consisted of talks on
various topics related to TEX and METAFONT, with
a break on the second afternoon for an excursion on
an old steam train and a cruise up the Dart River.
Malcolm Clark presented a memorable harangue on
how TEX users should make their presence better
known in the composition world.

Several speakers presented their experiences
providing TEX production services. (My favorite
quote: “Academic publishers have to live day by
day with the lunatic fringe — they are our authors!”)
Publishers are interested in lower costs, but without
sacrificing quality. With some adustments (e.g.,
more traditional fonts), TEX is becoming accepted
in this environment. One speaker offered this
warning about working directly with authors-—
authors are often willing to accept the limitations
of WYSIWYG word processors, but if they know that
the back end of a system is TEX, they can and will
choose to subvert any style filter provided for them.

Several papers were presented on experiments
with METAFONT. Two authors spoke on extract-
ing METAFONT’s spline information for use with
other graphic processors. Victor Ostromoukhov has
developed a method for delivering the splines to
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PostScript, and his demonstration (on a Mac, in
the evening) of letters wrapped around spheres and
other “solid” objects was quite captivating.

Other topics covered by the talks included
support for authors (usually, but not always, in aca-
demic environments), language-specific processing
(including the use of non-latin scripts), graphics in-
clusion in TEX documents (including two papers on
chemistry), TEX and databases, and a description of
the Aston TEX archive. Space prevents inclusion of
the full program in this issue, but the Proceedings
will be published early next year —I am looking
forward to reading them.

A topic of particular interest, though nowhere
was it listed formally on the program, was how
to deal effectively with A4 paper. TgX, and even
more explicitly, IATEX, assume the use of 81/ x 11"
paper; and output drivers assume that the reference
point of a page (the top left corner) is one inch
from the top and one inch from the left edge of
the paper. These assumptions are not ideal for A4
paper (297mm x 210mm), and much discussion was
devoted to how best to adjust both the dimensions
specified in TEX macro files and IATEX style files
and/or the output drivers’ assumed reference point
to compensate for the different dimension systems.
However, one of the philosophical underpinnings of
TEX is the ability to move documents from place
to place with the assumption that they will get
the same treatment and presentation. No good
answer was found, but it seems clear that this
is an area that could benefit from rethinking, as
TeX is accepted in Europe and other areas of the
world even more readily (if possible) than in North
America.

In the evenings, there was plenty of time
to discuss the day’s events and other topics of
mutual interest. Several personal computers were
set up in the lounge of the residence hall, and
experiments were encouraged. Chris Rowley and
I were “fingered” to lead a clinic one evening;
apparently, most of the attendees didn’t have many
problems, since only a few came to visit. There was,
however, a request for an open problems session that
couldn’t be accommodated at Exeter, but should
be seriously considered for inclusion at the next
EuroTEX conference.

After the close of TEX88 proper, I attended
another workshop, on the hackery of IATEX style
files, led by Sue Brooks. Once again, the A4
controversy surfaced. When someone asked what
was the reason for the “one inch” reference-point,
I said that, to the best of my knowledge, it was
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arbitrary, to define some standard to which output
device drivers could be written.

TUG annual meeting, Montréal

Montréal is a beautiful city, with a cosmopoli-
tan French flavor unique in North America. The
meeting was held at McGill University, in a new
high-rise building at the edge of the campus. The
city surrounding was evident in many ways, not the
least of which was the ubiquitous construction that
seemed at times to be tunneling under the very
foundations of the building where we were meeting.
The program was put together by Dean Guenther
(again), Christina Thiele and Shawn Farrell; Shawn
also coordinated the local arrangements. As at Ex-
eter, the main program was preceded and followed
by short courses and workshops.

The evening before the meeting, almost ev-
eryone gathered at Le Festin du Gouverneur, an
eating place set up in Montréal’s old fort, where
a feast and entertainment in the style of the 17th
century French settlers were provided. (Picture
yourself eating a several-course meal with only a
knife between you and bad table manners.) As the
TUG contingent was the largest of several groups
present, the erstwhile Gouverneur was chosen from
our ranks — none other than Bart Childs. The Mas-
ter of the Feast saw to it that the serving wenches
were most attentive. (It should be noted, though,
that Bart was on hand the next morning in time to
present the annual introduction for new members.
A worthy performance.)

The general theme of the meeting was TEX
in production environments. The variety of pub-
lications “produced” by TgX is truly astounding.
(When I was first introduced to TEX it was still
the preserve of computer science students and a few
visionary mathematicians and physicists.) NASA
technical reports, textbooks and computer refer-
ence manuals are natural applications for TgX;
more surprising are the kennel club yearbooks and
TV Guide (for which the first copies with feature
pages prepared by TEX rolled off the press in May).

There seemed to be no common hardware or
operating environment among the installations re-
ported on, or even a common approach. What
was common, however, were the reasons that TEX
was selected, and the fact that most production
sites have tried to integrate TEX into an existing
operation. One speaker described her role as “man-
aging a system of hardware, software and people”.
These features —an existing operation, compris-
ing both skilled people and good resources —are
characteristic of a production system.
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Two areas in which it was perceived that TEX
could be stronger are fonts and graphics. Ordi-
narily, only Computer Modern fonts are delivered
with TEX. To install other fonts requires, at the
very least, some effort; however, production users
of composition services are simply accustomed to
having a richer selection of fonts. With respect
to graphics, the most available technique is still
pasteup, whether physical or electronic (through
the output driver). This was a design decision by
Knuth, and an extension to TEX would be required
to overcome the limitation.

Some sensible recommendations were made by the
speakers:

s Management must coordinate all areas in-
volved, and make them work together.

= To be successful, don’t scrimp — make sure the
hardware and software resources are adequate.

@ User support is important. It isn’t sufficient
to hand The TgXbook to a prospective user.
Training time is an investment that pays off.

m User training is best done in a language the
users understand. When training a design staff,
use “typesetter’s terms”.

a Users will be at different levels; a reasonable
support level might be 1 guru : 5 macro
hackers : n ordinary users.

m Use or build tools when appropriate. If some-
thing happens more than 5 times, automate it;
if you build a tool more than 5 times, build a
tool-builder.

s Macros should be designed for optimum data-
entry use, as well as to produce the correct
format.

= Remember that even TEX has limitations. In-
stead of simply trying to implement an old,
unsuitable format, consider how a new ap-
proach might be better not only for TEX, but
also for the product.

m For a first project, avoid one with a “drop-
dead” deadline, if possible.

And several challenges were raised:

m To TEX developers, make TEX part of a com-
plete publishing system, including graphics.

m TEX should be more cooperative about fine-
tuning; a small change shouldn't lead to possi-
ble changes several pages later.

w Translation between other competent systems
{(nroff, etc.) and TEX should be investigated
and implemented.

Proceedings of both TEX88 and the TUG meeting
will be published. Both will be available from TUG
early in 1989.
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Some Typesetting Conventions

Graeme McKinstry,
University of Otago,
New Zealand.

One of the major advantages of TgX is that it makes it
possible for authors to typeset their own work. However,
this new found power has not been automatically asso-
ciated with a knowledge of typesetting and typographic
design and so some very unreadable documents have en-
sued. This is further exacerbated by authors believing
they do know something about typesetting (“Doesn’t ev-
eryone?”) and ignoring all attempts to lead them in the
right direction, e.g., IATEX.

Although TEX users are less prone to fall into this
trap as compared 10 your average WYSIWYG user there are
still some fundamental typographic lessons to be learned.
These principles are so fundamental that even a com-
puting consultant, such as myself, is able to learn, and
possibly even more importantly, understand why we have
them.

Readability not legibility

Legibility refers to whether it is possible to read a doc-
ument. With the advent of cheap laser printers this is
almost always attained. Readability, on the other hand,
refers 1o how comfortable a document is to read. A doc-
ument may therefore be legible (even very legible) but
difficult to read. Typesetting aims to make a document
more readable both by laying out the text so it is less
wearisome on the eye and in providing clues as to how
the document should be read (and therefore understood).
Also, there 1s much emphasis on visual design in our
world of desk-top publishing:
Most authors mistakenly believe that typographic de-
sign is primarily a question of aesthetics — if the
document looks good from an artistic viewpoint,
then it is well designed. However, documents are
meant to be read, not hung in museums, so the pri-
mary function of design is to make the document eas-
ier to read, not prettier. Leslie Lamport [1]
So it is apparent that the emphasis needs to be shifted
away from making a document “prettier” to making it
easier to read. Marshall Lee in Bookmaking [2] lists nine
factors affecting the readability of the page:

e typeface,

e size of type,

e length of line,

e leading,

¢ page pattern (which includes “margins”),

e contrast of type and paper (which includes colour),
o texture of paper,

¢ typographic relationships (heads, folios, etc.), and
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o suitability to contents

Notall these factors are equal in their effect on readability
nor are all the factors within your control but it is possible
to use some of the above factors to make your documents
more readable.

Typeface and size of type

There are two broad classes of fonts: serif (“serifs” are
the finishing strokes at the end of letters) and sans-serif
(without serifs, e.g., fonts such as Helvetica). Of the
two, serif fonts (such as Computer Modemn, and Times-
Roman) are easier to read for large quantities of text,
“because it has been shown that we read our own lan-
guage not letter by letter but by recognizing the shapes
of words ...” [3]. The serifs tend to help in this “shape
recognition”. For example try to decipher the following
two lines (they don’t form words):

ArlmnNnnnnmnan

qr‘]mnnnnn

Even if you were able work out the letters of the top
line (the sans-serif font) the second line is undoubtedly
easier to read (the line was “aclmnp qgo”). The same
test can be applied for upper- and lower-case letters —
lower-case letters are found to be easier to read.

From this it is possible to establish two rules of ty-
pographic legibility for continuous reading:

¢ Sans-serif type is intrinsically less legible than ser-
iffed type.

o Well designed roman upper- and lower-case type
is easier to read than its variants, e.g., italic, bold,
caps, expanded or condensed versions.

These rules are from The Thames and Hudson Manual of
Typography [3]. Small doses of the variant fonts are used
for emphasis.

For normal documents the body of the text should
be set in a 10pt serif font. If your reader is particu-
larly young (i.e., just learning how to read) or suffers
from poor eyesight then the size of the type should be
increased but probably to no greater than 12 pt. The kind
of document also affects the type face and type size used
but most of the documents can be handled well by a 10 pt
serif font.

The length of the line

One of the fundamental errors is to make the the length
of line far too long. This is done more out of habit rather
than because of any fore-thought.

Tests have shown many disadvantages in long lines:

(a) the eye must blink at intervals during reading. Af-
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One of the most discernible differences of type is their degree of masculinity or femininity. Some are definitely
strong and rugged, some are definitely light and delicate, some are, of course, in between. Here, as in other
areas of classification by character, there will be differences of opinion due to varying subjective reaction.

It is reasonably safe to say that almost everyone would
find Caledonia, Times Roman, and Monticello masculine;
Granjon, Weiss and Bodoni Book feminine; but even with
borderline faces, a certain amount of the feeling conveyed

depends on the way the type is used. [2]

Figure 1: Comparative text widths

ter each blink, an optical adjustment and refocus of
vision takes place. The longer the line, the more fre-
quently blinks occur within, rather than at the end
of the line; (b) there is the time and visual effort
lost in travelling back to the beginning of the line;
(c) when the measure is too wide, there is momen-
tary difficulty in determining which is the next line
(sometimes the wrong one is selected). Each inter-
ruption — the blink, the trip back, and the search for
the right line — causes loss of reading efficiency, or
poor readability. [2, page 92]
At the normal book-reading distance — about 40 cm —
the maximum comfortable span of vision is about
12.7 cm. This suggests a maximum of 70 characters' per
line in a page of average size. Fewer characters is bet-
ter but any less than 50 tends to make it hard to set jus-
tified lines without excessive hyphenation of words and
irregular word-spacing — both of which reduce readabil-
ity. See figure 1 for a comparison of text widths.

Leading and space between words

The term leading is derived from the practice of insert-
ing thin strips of lead between lines of type (and hence
is pronounced “led-ing”) to introduce “white-space” be-
tween the lines. For example, many books are set using
a 10 pt font with 2 pt of leading, i.e., the baselines of two
adjacent text lines are 12 pt apart. In text setting:

Words should be set close to each other (about as far

apart as the width of the letter “i”); and there should

be more space between the lines than the words. [3]
If the gap between the words becomes too large it may be
larger than the space between the lines thus tempting the
eye to jump to the next line rather than the next word. For
this reason, if the system you are using does not allow for
easy hyphenation then it is best to set the text “ragged-
right”, i.e., without attempting to justify the text at the
right-hand-side. This is not a problem with TgX.

In general, the larger the type size or the longer the

length of the line the more leading is required. This is
true up to a point:

Spaces are not counted as characters. Combinations
of letters, e.g., the fi ligature count as one character.

When there is too much space between the lines,
there is a loss of efficiency (readability) because the
reader expects to find the next line at the custom-
ary distance. His eye goes first to this point and
then makes the adjustment. When the adjustment is
small, the loss of efficiency is probably not signifi-
cant. Where the leading is very large —say 8 pts. —
the disturbance is probably considerable and may
persist throughout the reading of the book. [2]

One-and-a-half or double spacing is therefore not desir-
able.

Small sizes, such as 8 and 9 pt, require proportion-
ally more leading to compensate for their lower readabil-
ity. If the line is short, however, then very little leading,
if any, is required as the line becomes easier to read.

And there is more

The best idea is to talk to someone who knows about
typesetting, or devour large quantities of books on the
subject—or both. Until you have gained the requisite
experience why not use I&TEX — the styles are designed
to take care of typesetting and typographic design for
you. Don’t let your document design degenerate into
mere whims or “what looks good” but use design in a
logical and consistent way to help your reader understand
your document. Just as the text of your document should
be purposeful so should the design and typesetting pro-
mote understanding in the reader.

There are obviously a lot more subjects to cover than
I have addressed in this article. Topics such as treatment
of headings, running headlines, hyphenation and justifi-
cation, etc. are just begging to be addressed but unfortu-
nately there is only a limited amount of space available
in TUGBOAT. Maybe a column on typesetting and de-
sign should become a regular feature where experts can
discuss the “dos” and “don’ts”. I for one would be very
interested in such a column.

Finally, there seems to be an eternal battle raging in
the pages of TgXhax over whether paragraphs should be
indented after headings. The Chicago Manual of Style
would seem to support I4TEX’s suppression of indenta-
tion after headings [4, page 575]. This is because such
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suppression draws attention to the first paragraph after
the heading which is supposed to be an important para-
graph. The only argument I have read against indenta-
tion suppression is that it looks “ugly” (or even worse
“UGLY ") which only proves the point that, on the whole,
people are woefully ignorant of the purpose of typeset-
ting.
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Software

Software-Ergonomics on the ST

Klaus Heidrich
Universitiat Gottingen

The Atari-ST is a typically mouse-directed ma-
chine. Most of the available programs are embed-
ded into GEM (Graphics Environment Manager),
which supports an easy and quick data-access. Pull-
down-menus and interactive dialogue-boxes enable
a self-evident software-handling, which often makes
manuals superfluous. The spoiled user — confronted
with the gigantic TEX-System —misses this com-
fort. Nevertheless, in my opinion there wouldn’t
be much sense in an interactive solution (see Leslie
Lamport, TUGboat Vol. 9, No. 1, 1988). But as
a good compromise, an interactive TEX-Shell was
developed, which reduces mouse- and key-hacking
to a minimum. The concentration of the user can be
fixed on the important parts of the hacking-session.
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How it works: The very special effect is to
link the three-step-system edit-TeX-DVI together
{(develop), so that a two-step-system results. Upon
leaving the editor, TEX.TTP and then DVI.PRG are
called automatically. There is no need to wait until
TEX.TTP is loaded (2 sec.) and to react at the prompt
of the two asterisks, where I often made typing
errors in former times. Naturally, all parts of the
system can be called separately with only one click.
The (mouse-)selected source-file and the respective
format are saved in a current storage. The name
of your own format-files (generated with INITEX)
can be fed into a dialogue-box. Additionally the
default values may be set in the environment-
file. For that purpose there are three additional
variables: mytext, myformat, and myeditor. Last
but not least, the input-files are rarely immediately
error-free (...). The error-menu of TEX offers the
possibilities ‘e=edit’ and ‘x=exit’. So long as this
feature is not implemented in ST-TEX, you will be
sent back to the editor by the Shell. This loop
can be interrupted by an error-free TEX-Run or by
pressing (CTRL-C).

Sample:  The turn-around-time for a complete
cycle edit-TeX-DVI-edit for a short text “\no-
pagenumbers This is TEX. \bye” is only 20 seconds,
including the preview or the output on the printer
and the recall of the editor with the source-file for
further modifications.

Outlook: 1 have a running TEX-METAFONT-Shell,
but up to now it is only adequate for my individual
configuration. METAFONT is useful for avoiding the
problems with missing fonts or with overfull hard
disks. Recalling Don Knuth’s words: METAFONT
and TEX are designed to be “good friends and to live
together for a long time” (The METAFONTbook).
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Hyphenation Exception Log

Barbara Beeton

Below is a list of words that TEX fails to hyphenate
properly. This is the annual update; the list last
appeared in Volume 8, No. 3, starting on page 266.
Everything listed there is repeated here.

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

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

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

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

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

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

It has been pointed out to me that the hyphenation
rules of British English are based on the etymology
of the words being hyphenated as opposed to the
“gyllabic” principles used in the U.S. Furthermore,
in the U.K., it is considered bad style to hyphenate
a word after only two letters.

In order to make TEX defer hyphenation until
after three initial letters, some new patterns can be
added, as communicated to me my Donald Knuth:

'To suppress hyphenation after two letters, you
need new patterns of the form .abs for all
pairs of letters ab that begin words of English.
I think the number of such pairs is well under
200.

Running PATGEN on a British, rather than a U.S.,
dictionary would probably result in a useful, but
smaller, set of patterns, as more ambiguities might
be expected in an etymologically-segmented word
base. This is just a guess; I would be interested in

a report on actual results, if anyone has tried it.

The List

academy
al-ge-brais-che
anal-yse
anal-y-ses
anomaly(ies)
an-tideriva-tive
anti-nomy(ies)
an-tirev-o-lu-tion-ary
ap-pendix
asymp-totic
at-mo-sphere
at-tributed
au-toma-tisierter
ban-dleader
base-li-neskip
Be-di-enung
be-haviour
bib-li-ographis-che
bid-if-fer-en-tial
biomath-e-mat-ics
bornolog-i-cal
Brow-n-ian
buz-zword
cartwheel
cholesteric
Columbia

congress
Czechoslo-vakia
database
dat-a-p-ath

acad-e-my
al-ge-brai-sche
an-a-lyse

analy-ses *
anom-aly (ies)
an-ti-deriv-a-tive
an-tin-o-my/(ies)
an-ti-rev-o-lu-tion-ary
ap-pen-dix
as-ymp-tot-ic
at-mos-phere
at-trib-uted
auto-mati-sier-ter
band-leader
\base-line-skip
Be-die-nung
be-hav-iour
bib-li-o-gra-phi-sche
bi-dif-fer-en-tial
bio-math-e-mat-ics
bor-no-log-i-cal
Brown-ian
buzz-word
cart-wheel
cho-les-teric
Co-lum-bia
con-gress
Czecho-slo-va-kia
data-base
data-path
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defini-tive
democratism
de-mos
dis-tribute
Di-jk-stra
duopolist
duopoly
dy-namis~che
eco-nomics
economist
elec-trome-chan-i-cal

de-fin-i-tive
de-moc-ra-tism
demos
dis-trib-ute
Dijk-stra
du-op-o-list
du-op-oly
dy-na-mi-sche
eco-nom-ics
econ-o-mist
electro-mechan-i-cal

elec-tromechanoa-cous-tic

En-glish
equiv-ari-ant
Eu-le-rian
ex-traor-di-nary
Febru-ary
fermions
flowchart .
Forschungsin-sti-tut
funk-t-sional
Gaus-sian
ge-o-met-ric
gnomon
Greif-swald
Grothendieck
Grundlehren
Hamil-to-nian
heroes
Her-mi-tian
hex-adec-i-mal
holon-omy
ho-mo-th-etic
ide-als
id-i-o-syn-crasy
ig-nores-paces
in-finitely
in-finites-i-mal
in-fras-truc-ture
in-ter-dis-ci-plinary
Japanese
jeremi-ads
Kadomt-sev
Karl-sruhe
Ko-rteveg
Leg-en-dre
Le-ices-ter
Lip-s-chitz(ian)
macroe-co-nomics
Manch-ester
manuscript
marginal
Marko-vian

electro-mechano-acoustic
Eng-lish
equi-vari-ant
Euler-ian
ex-tra-or-di-nary
Feb-ru-ary
fermi-ons
flow-chart
For-schungs-in-sti-tut
funk-tsional
Gauss-ian
geo-met-ric
gno-mon
Greifs-wald
Grothen-dieck
Grund-leh-ren
Hamil-ton-ian
he-roes
Her-mit-ian
hexa-dec-i-mal
ho-lo-no-my
ho-mo-thetic
ideals
idio-syn-crasy
ignore-spaces
in-fin-ite-ly
in-fin-i-tes-i-mal
in-fra-struc-ture
in-ter-dis-ci-pli-nary
Japan-ese
je-re-mi-ads
Kad-om-tsev
Karls-ruhe
Kor-te-weg
Le-gendre
Leices-ter
Lip-schitz(-ian)
macro-eco-nomics
Man-ches-ter
man-u-script
mar-gin-al
Mar-kov-ian

TUGboat,

Mas-sachusetts
met-a-lan-guage
mi-croe-co-nomics
mi-crofiche
mis-ogamy
mod-elling
molecule
mo-noen-er-getic
monopole
monopoly
monos-pline
monos-trofic
mul-ti-pli-ca-ble
mul-tiuser

ne-ofields
Noethe-rian
none-mer-gency
nonequiv-ari-ance
noneu-clidean
non-i-so-mor-phic
nonpseu-do-com-pact
non-s-mooth
No-ord-wi-jk-er-hout
oligopolist
oligopoly

paradigm

parabolic
parametrized
paramil-i-tary
paramount

petroleum
phe-nomenon
Poincare

polyene
poly-go-niza-tion
poroe-las-tic
postam-ble
Po-ten-tial-gle-ichung
pream-ble

preloaded
pre-pro-ces-sor
pre-s-plit-ting
pro-cess
pseu-dod-if-fer-en-tial
pseud-ofi-nite
pseud-ofinitely
pseud-o-forces
pseu-doword
quadrat-ics
quadra-ture
quasiequiv-a-lence
quasi-hy-ponor-mal
quasir-ad-i-cal
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Mass-a-chu-setts
meta-lan-guage
micro-eco-nomics
mi-cro-fiche
mi-sog-a-my
mod-el-ling
mol-e-cule
mono-en-er-getic
mono-pole
mo-nop-oly
mono-spline
mono-strofic
mul-ti-plic-able
multi-user (better
with explicit hyphen)
neo-fields
Noe-ther-ian
non-emer-gency
non-equi-vari-ance
non-euclid-ean
non-iso-mor-phic
non-pseudo-com-pact
non-smooth
Noord-wijker-hout
oli-gop-o-list
oli-gop-oly
par-a-digm
par-a-bol-ic
pa-ram-e-trized
para-mil-i-tary
para-mount
pe-tro-le-um
phe-nom-e-non
Poin-care
poly-ene
polyg-on-i-za-tion
poro-elas-tic
post-am-ble
Po-ten-tial-glei-chung
pre-am-ble
pre-loaded
pre-proces-sor
\pre-split-ting
process
pseu-do-dif-fer-en-tial
pseu-do-fi-nite
pseu-do-fi-nite-ly
pseu-do-forces
pseu-do-word
qua-drat-ics
quad-ra-ture
qua-si-equiv-a-lence
qua-si-hy-po-nor-mal
qua-si-rad-i-cal
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quasiresid-ual
qua-sis-mooth
qua-sis-ta-tion-ary
qu-a-si-tri-an-gu-lar
re-ar-range-ment
Rie-man-nian
righ-teous(ness)
schedul-ing
schot-tis-che
Schrodinger
Schwarzschild
semidef-i-nite
semi-ho-mo-th-etic

qua-si-resid-ual
qua-si-smooth
qua-si-sta-tion-ary
qua-si-tri-an-gu-lar
re-arrange-ment
Rie-mann-ian
right-eous(-ness)
sched-ul-ing
schot-tische
Schro-ding-er
Schwarz-schild
semni-def-i-nite
semi-ho-mo-thet-ic

seroepi-demi-o~log-i-cal

ser-vomech-a-nism
setup

severely

solenoid

spheroid

spinors
stan-dalone
startling
statis-tics
stochas-tic
Stokess-che
summable
tele-g-ra-pher
tech-nis-che
ther-moe-las-tic
times-tamp
ve-r-all-ge-mein-erte
Verteilun-gen
vs-pace

sero-epi-de-mi-o-log-i-cal
ser-vo-mech-anism
set-up

se-vere-ly

so-le-noid

spher-oid

spin-ors
stand-alone
star-tling
sta-tis-tics
sto-chas-tic
Stokes-sche
sum-ma-ble
te-leg-ra-pher
tech-ni-sche
ther-mo-elas-tic
time-stamp
ver-all-ge-mein-erte
Ver-tei-lun-gen
\vspace

Wahrschein-lichkeit-s-the-o-rie

Wahr-schein-lich-keits-the-o-rie

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

Yingy-ong Shuxue Jisuan

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

Ying-yong Shu-xue Ji-suan
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Fonts

IATEX Fonts and Suggested Magnifications

Joachim Schrod
Technische Hochschule Darmstadt

In [1], BART CHILDS has presented several tables
which contain fonts used by TEX and IATEX. Such
tables with all fonts required by a macro package
are urgently needed in order to allow (TEX) system
administrators or users to customize their fonts.
But Bart Childs’ tables miss some required fonts
of INTEX. Before 1 list all missing fonts I will give
an overview about the way IATEX does its font
handling.

The data in this article is based on a UNIX tape
from PIERRE MACKAY which was written in the
beginning of June, 1988.

1. Font Handling of IATEX

The font handling of IATEX is described in the file
1fonts.tex [4]. This file consists of four parts:
First the principles of font usage are explained and
commands are declared to realize these principles.
Then all preloaded fonts are specified and the usage
of the fonts is defined. Finally follows the definition
of some IATEX-specific symbols.

1.1. Principles

For TATEX users several size-changing commands are
available. According to the selected document style
option they address different type sizes. Table 1
gives an overview about the used type sizes; it
is taken from [5]. To realize the switch to the
different type sizes, lfonts.tex contains a size
changing (internal) command for each pt-size that
is needed, e.g. \xpt for the switch to the 10pt-fonts
and \viiipt for the 8pt-fonts. After giving one of
these commands, the typeface change will be done
in this size, e.g. \xpt\bf leads to the usage of font
cmbx10 and \viiipt\bf addresses font cmbx8 (sic!).

In I#TEX fonts are grouped in three classes:
(1) preloaded, (2) loaded-on-demand, and (3) un-
available. Please note that the expression
‘preloaded’ has a different meaning here than in
the article of Bart Childs. There fonts are named
‘preloaded’ if they are provided in plain.tex with
the control sequence \preloaded, ie. the fonts of
which the font metrics (from the TFM files) are
loaded during an INITEX run and written to the
FMT file, but which are not available directly for
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SIZE DEFAULT (10pT) 1llPT 12PT
\tiny 5pt 6pt 6pt
\scriptsize pt 8pt 8pt
\footnotesize 8pt 9pt | 10pt
\small 9pt | 10pt | 1lpt
\normalsize 10pt | 1lpt | 12pt
\large 12pt | 12pt | 14pt
\Large l4pt | 14pt | 17pt
\LARGE 17pt | 17pt | 20pt
\huge 20pt | 20pt | 25pt
\Huge 25pt | 25pt | 25pt

Table 1: Type Sizes

the user as control sequences (see [2, p. 350]). In
this article ‘preloaded’ means all fonts of which the
font metrics are loaded by INITEX. These are those
fonts of which it is assumed that they are used often
in many documents and where the TFM file should
not be read every time again. The rest of the fonts
IATEX uses are loaded at the time of the first usage.

From now on I call fonts of the class preloaded
as P, loaded-on-demand as D, and unavailable
as X.

All fonts of the class P are loaded in
1fonts.tex with the command \font, with one
line for each font. But 70% of the lines are com-
mented out and serve only as indicators which other
fonts could be preloaded this way.

The fonts of class D are loaded with the
command \@getfont which also selects this font.
These commands can be found in the third part of
lfonts.tex where for each type size the fonts for
the type faces are specified. E.g. the command

\def\pbf{\@getfont\pbf\bffam\@viiipt{cmbx8}}

in the definition of \viiipt means that the font
cmbx8 is to be loaded at the first usage.’

If a font is not available, i.e. is of class X, it
will be substituted by another with the command
\@subfont.

As the true font selection is done with the
size changing commands like \viiipt, the simple
change of fonts from class D to class P is not always
successful. If, e.g., the font \fivbf is preloaded as
cmbx7 scaled 714 this doesn’t prevent IATEX from
loading the font cmbx5 on demand. To achieve that
a change of the definition of \pbf in \vpt would be
necessary.

! This can happen, e.g., if some text in a footnote
is typeset in bold face (for a standard document
style in 10pt).
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1.2. Actual Contents of 1fonts.tex

The text fonts that are defined in 1fonts.tex at
the moment are listed in table 2 which is taken from
(5.2 All fonts which belong to class D were not
listed by Bart Childs; a complete list can be found
in section 1.4.

\it \bf \sl \sf \sc \tt
spt [ X | D[ X | X | X | X
6pt | X | D | X | X | X | X
mwt|P | D | X | X | X | X
spt | P | D |D| D | D|D
opt | P | P | D| D | D | P
Wwpt| P P | P| P | D] P
pt| P | P | P | P | D | P
12pt | P | P |P| P |D|P
Upt D| P | D| D | D|D
17t |D| P | D | D |D|D
2pt | D| D |D]| D | D|D
Wpt | X | D | X | X | X | X

Table 2: Font Classes

For every installation a ‘Local Guide’ should
be available (provided as a special version by the
site coordinator!?) in which it can be looked up if
1fonts.tex was changed so that additional fonts
are used. (E.g. our Atari sTTEX distribution
contains no fonts of class X any more.)

Caveat: 1fonts.tex contains inconsistencies in
the definitions of boldface (\pbf) in 5pt resp. in
6pt, and in the definition of sans serif (\psf) in
17pt. The (outcommented) \font specifications are
different from those which are loaded-on-demand.
And 1fonts.tex still contains a ‘kludge’: The font
amcscl10 (sic!) is used.

1.3. Desired Contents

1fonts.tex should be changed so that for the scaled
amcscl0 fonts corresponding cmcsc10 fonts are
used. And for all unavailable fonts corresponding
scaled fonts could be provided. Of course it would
be preferable to use fonts in the correct design
size —the work of JOHN SAUTER is a step forward.
But then 1fonts.tex must be customized, too.
There was a file on the UNIX tape which claims
to be such a customized version, but this is only
true for the fonts of class P. In class D they are

2 Well, almost. In [5] \it in 5pt was classed as
D which does not match 1fonts.tex.
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still loaded in different magnifications. (But this is
described in 1fonts.tex itself —if all else fails...)

1.4. Required Fonts

In addition to those specified by Bart Childs, INTEX
uses the following fonts (all of class D).

unscaled: cmbxb, cmbx6, cmbx8, cmsl8,
cmss8, cmss9, cmss17, and cmtt8.

cmsl19,

in \magstep0 up to \magstep2 (for bold math):
cmbsy10, cmmib10, and lasybl0.

in \magstep2 up to \magstep4: c¢msll0, cmtiloQ,

and cmtt10.
in \magstep2 and \magstep4: cmss10.
in \magstep4 and \magstep5: cmbx10.

Caps and small caps: cmesc10 with scale factors
\magstepO up to 4, amcscl0 scaled 800 and
900.

2. Font Groups Revisited

Now I will summarize all changes in the tables of
Bart Childs that result from section 1. The table
numbers are those of [1].

2.1. Additional Magnifications

The additionally needed magsteps are listed in
section 1.4.

2.2. A Missing Font

The font cmbsy10 is missing in the tables. Tt
belongs to table 2 (‘IATEX Fonts’) and is needed in
the magnifications \magstep0 up to \magstep?2.

2.3. Rearrangements

The three fonts cmcsc10, cmss17, and cmtt8* from
table 4 (‘Fonts for Emphasis’) must be moved to
table 2 (‘IATEX Fonts’).

Eight of the ‘definite candidates for saving
disk space’ from table 5 are urgently needed by
IATEX and belong therefore to table 2: c¢mbx8,
cmbx8, cmmib10, cmsl8, cmslY, cmss8, cmss9, and
lasybl10.

The fonts cmtex8 and cmtex10 can be moved
from table 4 to table 5. They are only needed by
WEB for the presentation of the extended character
set (in strings) and are generally not necessary for
installations that don't use WEB.

® The font cmbx7 (class D) was already men-
tioned by Bart Childs in his table 1.
4 cmtt8 is listed in table 3, too.
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2.4. Non-standard Fonts

The fonts lasyb5, ..., lasyb? are unknown to
me. They do not exist on the UNIX tape and are
not mentioned in 1fonts.tex. So they should be
removed from table 5 (which will leave 10 of the
21 fonts).

Additionally it must be mentioned that the
fonts flogo and sklogo are rather new and do not
vet exist in all installations.

A delivery should never contain fonts named
gray. As Knuth writes in [3] on page 330, all
gray fonts are device dependent. Therefore they
should be called grimagen or something like that —
different TFM files are needed, too. During installa-
tion the local system administrator can rename his
‘default’ device dependent gray font to gray.

3. Conclusion

This article presents the principles of font usage
in IATEX and describes changes that .should be
made in the tables of Bart Childs in [1]. But
this will still only result in a minimal subset of
delivered fonts; additional requirements may come
from macro package independent applications. E.g.,
the fonts scaled \magstep2 are often used to reduce
the resulting document afterwards: thus a resolution
of 432 dpi can be achieved on a 300 dpi printer.
The scaling factor \magstep4 is often used for the
preparation of slides if SLITEX is not used.

Because of these and other reasons we deliver
with our STTEX all fonts in all seven magnification
steps from \magstepO up to \magstepb (except for
the fonts of SLITEX). Additionally we have included
reduced fonts to discard the class X. But they will
be replaced by fonts in the correct design sizes soon:
I fully agree with the statements of Pierre MacKay
and Bart Childs about ‘scaled fonts.’
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Mode_def’s please

Doug Henderson

This article is a follow-up to the plea I made at
the 1988 TEX Users Group meeting in Montréal
for people to provide me with METAFONT mode
definition settings as they develop them. In order to
help people who need to create special fonts or just
use METAFONT to create the Computer Modern
typefaces on new laser printers or typesetters, I
am maintaining a list of these settings for the TEX
Users Group. I do not, however, have every new
laser printer or typesetter at my disposal, and even
if T did, I would not have the time to test them
all. I am simply acting as a repository for the
information sent to me by other members of the
TUG community. I also spend a good deal of time
(via email) explaining how to create new mode_def
settings for various devices that I cannot test myself.
In order for my efforts to benefit the entire TUG
community, I need to have everyone report their
findings to me after they have created their fonts.

I will include all mode_def settings given to
me in the mode_def article that is published from
time to time. Here is a little background on mode
definitions. A mode definition (or mode_def) is a
body of statements that define various things that
the METAFONT program needs to know in order to
create fonts for a particular printer or typesetter.
Below is a typical example of a mode_def for an
Epson FX-80 dot matrix printer:

mode_def epson =

proofing:=0;
fontmaking:=1;
tracingtitles:=0;
pixels_per_inch:=240;
blacker:=0;
fillin:=0;
o_correction:=.2;
aspect_ratio:=216/240;
enddef;

% Epson

The Parameters

The first parameter, proofing, determines whether a
proof sheet is being created. Proof sheets are useful
when you are creating or viewing new characters.
Each character is generally 4 to 6 inches square, and
fits quite nicely on an 8.5 x 11 inch sheet of paper.
To create a proof mode character, you should set
the parameter proofing to a positive number; 1 will
do. In the example above, the value of 0 indicates
that we do not wish to create character proof sheets.
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The next parameter, fontmaking, is set to 1 to
indicate that we are creating a font for use with
an output device. This causes a TFM (TEX Font
Metrics) file to be created.

The tracingtitles parameter determines whether
the character description, such as “The letter A”,
will be written to the screen or the log file. Higher
resolution METAFONT runs sometimes take quite a
while, and it’s reassuring to see signs of life (like a
title coming on the screen) during the process.

Next, we see the pirels_per_inch parameter,
which sets (surprise) the number of pixels in an
inch for this particular printer. This information
is generally supplied by the manufacturer of your
printer. Since an Epson FX-80 dot matrix printer
has 240 dots per inch horizontally, the setting in
the example is 240.

The blacker parameter determines how dark
a METAFONT pen will stroke through a given
character (since some pixels are “burned off” during
the pixel rendering process). In general, the higher
the resolution of the laser printer or typesetter, the
less we need to correct for pixels being shaved off
and, consequently, the lower the blacker value needs
to be.

The fillin parameter determines how much
“ink” needs to be taken out of the corners where
two diagonal strokes meet in characters such as the
V and M. Some filling in occurs here and makes
certain characters appear darker than they should
be. A positive fillin value will remove pixels where
needed.

The o.correction determines how much the
bottoms of characters such as O will overshoot the
baseline. These three parameters, blacker, fillin,
and o.correction are the ones that need to be
experimented with to create a new mode definition
for a laser printer or typesetter, since changing
these values is what really tunes a font correctly for
a specific printer.

The final parameter, aspect-ratio, corrects for
nonsquare pixel ratios. The Epson FX-80, for
instance, has 240 dots horizontally and 216 dots
vertically. To let METAFONT know this, we sup-
ply the aspect_ratio setting of 216/240 (vertical/
horizontal).

Font-Tuning Advice

Before I give my two cents worth of advice on font
tuning, I would like to mention some other people
who have done nice work of testing fonts with vari-
ous engine types. In TUGboat Volume 8, Number 1
(pages 29-33), there is an excellent article entitled
“Write-white printing engines and tuning fonts with
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