In the end, it should be clear that descriptive markup
is not just the best approach of the competing markup
systems; it is the best imaginable approach.
James H. Coombs, Allen H. Renear,
and Steven J. DeRose
“Markup systems and the future of
scholarly text processing”
Communications of the ACM
(Volume 30, Number 11,
November 1987)
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published irregularly at Providence, Rhode Island,
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regarding content or accuracy should be directed
to the authors, with an information copy to the
Editor.

Submitting Items for Publication

The deadline for submitting items for Vol. 9, No. 2,
is May 16, 1988; the issue will be mailed in July.

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

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

TUGboat Advertising and Mailing Lists

For information about advertising rates or the
purchase of TUG mailing lists, write or call
Ray Goucher.

Other TUG Publications

TUG is interested in considering for publication
manuals or other documentation that might be
useful to the TEX community in general. If you
have any such items or know of any that you
would like considered for publication, contact Ray
Goucher at the TUG office.

TUGboat Editorial Committee

Barbara Beeton, Editor

Helmut Jirgensen, Associate Editor for Software

Maureen Eppstein, Associate Editor for
Applications

Laurie Mann, Associate Editor on Training Issues
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See page 3 for addresses.
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General Delivery

From the President
Bart Childs

Our TEX world has been progressing in impressive
fashion. In spite of the fact that large number of
errors have been found and corrected in the past
year, TEX is a mature and stable program. TgX
2.9 is now widely distributed. When you consider
the size of TEX it is amazing that Don was able to
create it at the level he did. Of course it is difficult
to compare it with other software items because
each is different. A high level language (HLL) does
not have as many commands or elements. TgX
has about 200 primitives and plain TEX adds about
700 macros to that. Most HLLs don’t come close
and from vendor to vendor the compiler is usually
quite different. Barbara Beeton posed an interesting
question, “if another error is found, what version of
TEX will it be?”

I have finished (?7) a port to the Cray under
CTSS. True to form, some errors in the Pascal
compiler were found. The reason I question that I
have finished is that I can’t run the trip test. One
of the errors is that I can’t yet get input from the
terminal. The trip test requires it. I plan to submit
an article on the port to the next issue and include
a few timings.

The finance committee has met twice since the
annual meeting. We are in good condition and have
added two permanent professionals, Clifford Alper
and Alan Wittbecker, to our staff in Providence.
Ray worked hard for that and we appreciate the
efforts of other TEXers that came up with the leads
on these two.

I am preparing a review on the “TEX: the
Program” course that Don taught a year ago at
Stanford. This course was videotaped, and the
tapes are now available; see page 87 for details. We
are also planning to have a small committee prepare
a detailed syllabus on the courses that TUG offers.
This will be available to all. We wish to ensure
quality and continuity in TgX instruction by TUG
and internal courses as well,

In the process of incorporation, Ray took the
opportunity to make a slight change in the way
we had been operating. With our recent successes,
it became obvious that the positions of President
and Treasurer require more interaction with him.
It would increase the continuity with TUG if these
positions were not elected in the same year. At this

sumimer’s meeting in Montreal we will be asked to
confirm this schedule.

We decided to send Alan Hoenig to the TgX
meeting in Exeter this summer as a representative
of TUG.

I can offer nothing but praise for the other
officers you have elected. Rilla Thedford is building
the volunteer network and Alan is timely with his

correspondence. Thank you for providing such
a good group. I think they simply reflect the
organization.

Again, the TUGboat continues to improve. I
found Doug Henderson’s METAFONT column par-
ticularly useful and enlightening. You contributors
keep up the good work.

Happy TgXing.

TUGDboat Docks at Fire Station

Alan Wittbecker
TEX Users Group

Alas, TUG outgrew its space at the AMS. As the
result of a search for larger quarters, TEX Users
Group will be moving on May 1st to the old (1866)
Niagara fire station at 653 North Main Street in
Providence. TEX Users Group will occupy the top
floor of the station, which has 1,200 square feet
of office floor space and 800 square feet of storage
space (the lower floor is occupied by Computopia,
a retail computer store).

The station was renovated by Morris Nathanson
Design and includes original firehouse memorabilia.
Of great importance to us is the fact that it is
only one block away from the AMS, so contacts
and exchanges will continue to be close. TUG will
be announcing a new phone number as soon as
arrangements are complete.

All correspondence should continue to be ad-
dressed to:

TgX Users Group

P. O. Box 9506

Providence, Rhode Island 02940-9506
All payments should continue to be addressed to:

TEX Users Group

P. 0. Box 594

Providence, Rhode Island 02901
The new address for delivery services is:

TEX Users Group

653 North Main Street

Providence, Rhode Island 02903



Donald E. Knuth Scholarship

Marie McPartland-Conn and Doris Hsia were hon-
ored at the 1987 Annual Meeting, University of
Washington, Seattle, as the 1987 Scholarship Win-
ners. They have volunteered to serve on the 1988
selection committee.

We are pleased to announce the Third Annual
“Donald E. Knuth Scholarship” competition. Once
again this year two Scholarships will be awarded.
The awards consists of an all-expense-paid trip to
TUG’s 1988 Annual Meeting and the Short Course
offered immediately following the meeting. Funding
for one of the scholarships will be provided by
ArborText, Inc., Ann Arbor, Michigan, and for the
other, by the TEX Users Group. The competition
is open to all 1988 TUG members holding support
positions that are secretarial, clerical or editorial in
nature.

To enter the competition, applicants should
submit to the Scholarship Committee by May 13,
1988, the input file and final TEX output of a
project that displays originality, knowledge of TEX,
and good TEXnique. The project may make use of a
macro package, either a public one such as IATEX or
one that has been developed locally; such a macro
package should be identified clearly. Such features
as sophisticated use of math mode, of macros that
require more than “filling in the blanks”, or creation
and use of new macros will be taken as illustrations
of the applicant’s knowledge. Along with the TEX
files, each applicant should submit a letter stating
his/her job title, with a brief description of duties
and responsibilities, and affirming that he/she will
be able to attend the Annual Meeting and Short
Course at McGill University, Montréal, Canada,
August 22-24, 1988.

Selection of the scholarship recipient will be
based on the TEX sample. Judging will take place
May 14—-June 13, and the winner will be notified
by mail after June 14.

The Scholarship Committee consists of Marie
McPartland-Conn, chairperson; Doris Hsia, Stan-
ford University; and Alan Wittbecker, TEX Users
Group. All applications should be submitted to the
Committee at the following address:

Marie McPartland-Conn

Henco Software

100 Fifth Ave.

Waltham, MA 02054
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Notes from the Editor

Barbara Beeton

A few recent inquiries from readers have pointed
out that (1) some people out there really do
read TUGboat, and (2) some features your editor
thought obvious really aren’t obvious at all. So,
here are some random notes on what to look for,
and where.

Addresses of all authors, officers, steering com-
mittee members and others mentioned in significant
capacities in an issue are given in the “best” form
available starting on the next recto page after the
title page. Starting with this issue, we’re send-
ing proof of the address list as well as proof of
each article to the author for verification before it’s
published.

Cover 3-—that’s the inside back cover —is an
extra-charge option for advertisers, but if TUG
has something particularly important to announce,
cover 3 will be reserved for that. Cover 3 of
issue 8#3 contained the first announcement of
the 1988 Annual Meeting, to be held at McGill
University in Montréal from August 22-24. The
meeting is also listed in the Calendar, and both the
announcement (Call for Papers) and the Calendar
are listed in the contents on the back cover. So the
several inquiries, “When and where is this year’s
meeting?” tell me that something’s just not getting
through; we’ll try harder to make this information
more prominent, and suggestions for how to do it
are welcome.

Suggestions for anything relevant to the present
or future contents of TUGboat are welcome, of
course. Editorial information, including the next
issue’s deadline (also in the Calendar) and the
names of Associate Editors for various topics, is
on the back of the title page, facing the address
list. Addresses for the TUG office, including the
street address (for express shipments that can’t be
delivered to a post office box) are given with the
general TUG information on the inside front cover,
and addresses of the various editors are included in
the aforementioned address list.

The rapid growth of TUG’s membership and
continuing demand for back issues of TUGboat has
made reprinting necessary. Some issues and full
volumes have been reproduced from printed issues
rather than from the original camera copy. This
means that the statement “... can be taken as
representative of the output...” is not necessarily
true. Volumes 7 and 8 (all issues bound together)
and some copies of issues 7T#1 and 841 that were
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not part of the initial subscription mailing are the
only items affected.

Some efforts at generating standards or guide-
lines for certain topics of importance to TEX users
deserve a reminder. Robert MCGaffey’s committee
to develop output driver standards (TUGboat 842,
p. 161) can still use some more input; if you've just
lost an argument with your output driver, which
refuses to digest your new font of 256 characters, or
tells you that it can only accept more than 4 fonts
on page 27 when the moon is gibbous, send your
suggestions to Robert. (See the address list ...)
Christina Thiele and her committee are likewise
attempting to bring order out of chaos by develop-
ing guidelines for writing scrutable macro packages
(TUGboat 8#3, p. 307). It would be stretching
the truth to say that all the macros I've written
are well-structured and exhaustively documented;
nonetheless, there are times when documentation
and careful visual structuring are essential simply to
preserve one’s sanity under later deadline pressure.
Send your best (and worst —what not to do is also
instructive) ideas.

The TUG office has a new TgXnician, Alan
Wittbecker, previously with Nieman Ryan Pub-
lishing in the Northwest. He will be assisting
in TUGboat production, as will a new volunteer,
Tom Reid of Texas A&M University. They will be
helping to retag the TEX source files submitted for
publication to use standard TUGboat macros where
possible, or to make sure that newly-defined macros
in one item don’t subvert existing standard macros
or persist to defeat the formatting of subsequent
articles when a whole issue is strung together. It is
my hope that, beginning with this issue, items can
be returned to the authors after publication so that
they can see what has been done to incorporate
their work into a larger document. For authors
whose submissions arrived on floppy disk, we intend
to include the TUGboat macros in the return pack-
age, to permit the articles to be rerun in TUGboat
format by the author, and, not inconsequentially, to
provide an incentive for authors to prepare future
articles directly in TUGboat format.

I would like particularly to thank one volun-
teer whose contribution was not properly acknowl-
edged in the last issue. Doug Henderson, TUG's
METARFONT coordinator and implementor of PCMF,
prepared the APL font (TUGboat 8#3, p. 275) and
Silvio Levy’s text Greek font (p. 20, this issue) for
both laser printer and typesetter, a task for which
no staff time was available at the Math Society.
He is also serving as a repository of information on
METAFONT parameter settings for various output

devices and of .mf source files for non-CM fonts
and CM fonts in nonstandard sizes.

Two other volunteers whose long and devoted
service deserves special recognition are Ken Yap,
keeper of the IATEX style collection, and Don Hosek,
keeper of output device driver information. Both
have worked hard to assure the accuracy of the
information in their columns, suffered the indignity
of having errors introduced during editing, and
adjusted to the dictates of this Editor even if their
local systems didn’t make the task easy. Ken
is looking forward to receiving his degree next
year, and will be leaving Rochester; before he
leaves, he would like to find a new home for the
IATEX collection, with someone who has a strong
interest in IATEX, an account on an Internet node
that supports anonymous FTP, the support of
the local system management in providing disk
space and other encouragement, and time to do
the job right. Particulars can be obtained from
Ken by sending him an inquiry by electronic mail
at Ken®@cs.Rochester.edu; please send a copy to
bnb@Seed.AMS. com.

And speaking of electronic mail, the TUG
office now has Internet access through the Math
Society’s connection. Inquiries regarding mem-
bership records, subscriptions or orders can be
sent to the TUG office manager, Karen But-
ler, k1b@Seed.AMS.com. Messages to management
should go to Ray Goucher, reg@Seed.AMS.com.
Address TpXnical inquiries to Alan Wittbecker,
aew@Seed . AMS. com.

Finally, some comments on TEX outside of
TUG. Chuck Bigelow’s article, “Notes on typeface
protection” (TUGboat 7#3, p. 146), has now been
reprinted several times; the most captivating is
the French translation by Jacques André in TSI—
Technique et Science Informatiques under the title
“Du piratage de fontes” — it makes the topic sound
dreadfully sinister. Reviews of the IBM PC and
Macintosh implementations of TEX appeared in the
January 11 issue of The Scientist, accompanied
by benchmark data prepared by Malcolm Brown,
moderator of TEXhax. And, on the first page
of the Boston Globe want ads for January 31,
Stratus Computer listed a position for a publications
specialist to work with “Tex [sic] (a typesetting
language)”’. If you spot a reference to TEX or
METAFONT or TUG in any publication that may
not make it to Rhode Island, send us a copy or
citation— we like to keep informed about what the
rest of the world is thinking.



Document Production: Visual or Logical?

Leslie Lamport

The Choice

Document production systems convert the user’s
input — his keystrokes and mouse clicks—into a
printed document. There are many different ways
of classifying these systems. I will discuss a
classification based on the extent to which the user
regards his document as a visual structure rather
than a logical one. A system in which the user
specifies a visual description of the output will
be called a wvisual system, and one in which he
specifies the logical structure of his document will
be called a logical system. Visual systems may be
more convenient for short, simple documents like
love letters or laundry lists. However, I will argue
that logical systems are better for more complex
documents like books and technical articles.

In a purely visual system, one would simply
paint a collection of pixels on the screen. The word
cat would be no different from a picture of a cat —
the user could change the shape of the ¢ as easily
as he could change the shape of the tail in a picture
of a cat. Finding all instances of cat and replacing
them by dog would be as hard as finding all cats in
a picture and replacing them with dogs.

In a purely logical system, one would enter only
the logical structure of a document, describing such
things as words, paragraphs, theorems, sections,
and cross-references. The system would translate
this logical structure into a collection of dots on
sheets of papers, with the user giving only general
instructions —for example, specifying two-column
output formatted for a conference proceedings.

There are no purely visual systems used for
document production. All systems keep some
logical representation of the document that they
use to generate the pixels. The most primitive ones
keep only the letters that generate the characters.
In such a system one can easily find all instances of
cat, but a search for all instances of domestic would
miss the ones in which the word is hyphenated
across lines. More sophisticated systems keep more
of the logical structure, thereby acting more like
logical systems. It is my thesis that such systems
are good for serious document production only to
the extent that they act like logical systems.

Reprinted from Notices of the American Mathe-
matical Society (1987), Mathematical Text Process-
ing, “Document Production: Visual or Logical?”,
Volume 34, pages 621-624, by permission of the
American Mathematical Society.
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1 know of no purely logical system that is
currently available. Systems like Seribe and IATEX
permit the user to describe the visual appearance
as well as the logical structure of the document —
for example, by inserting a command to add a
quarter-inch vertical space. The need to provide
the user with such commands is a symptom of the
deficiencies of these systems.

Current logical systems require the user to
describe his document as a text string, filled with
obscure-looking commands. This is a cumbersome
way to represent the logical structure of a docu-
ment; it is a sign of the primitive nature of these
systems, not an inherent feature of logical document
production. Systems can be built to allow more
convenient editing of the document’s logical struc-
ture. I'm not interested in the question of whether
the inconvenience of describing the document with
an ASCII text file is bad enough to make visual
systems preferable. Choosing between two evils is
never pleasant. 1 will confine myself to arguing
the inherent superiority of logical systems to visual
ones.

Computers Work Logically, Not Visually

In a recent paper, I used the notation f£ to denote
the result of substituting e for z in f. With a
visual system, I would have entered this notation
by simply putting the e above and to the right of
the f and the = below and to the left. Using IATEX,
I might have typed the formula as £-{e}_{z},
the ~ command indicating a superscript and _
indicating a subscript. This input would have been
a partially logical and partially visual description —
logical because the subscript and superscript are
denoted logically by commands rather than visually
by placement, but visual because it describes the
representation (super- and subscript) rather than
the logical concept of substitution. I therefore chose
to define a command \subfor of three arguments,
and typed the formula f; as \subfor{f}{e}{x}.
The input then unambiguously describes the logical
structure that it represents. For example, the input
would distinguish the result of substituting 3 for 4
in s, represented as \subfor{s}{3}{i}, from the
cube of the i*® element of a sequence s, represented
as s"{3}_{i}, even though both are printed as s3.

After I had completed the first draft of my
paper, someone told me that I had used the wrong
notation; the result of substituting e for z in f
should be denoted by fZ rather than ff. I had
to reformat my paper to conform to the correct
notation. Had I used a visual system, in which only
the visual representation is maintained, 1 would
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have had to examine every page visually to find
all instances of the notation and changed each one
individually. Had I used the half-logical method,
entering £~ {e}_{x}, I could have written a program
to find all text strings of the form ...~ {...}_{...}
and allow me to choose whether to transform it.
(Human intervention would still be required to
prevent changing the cube of s; to sj.) Having
chosen a logical representation, I merely had to
change the definition of the \subfor command —a
simple change at a single point in the text.

The ease of making the change when the nota-
tion was represented logically rather than visually
was no fluke; it was a consequence of the funda-
mental fact that computers are good at processing
logical information, but bad at processing visual
information. Recognizing that f¢ is a single logical
entity with three components is a difficult problem
of artificial intelligence if one is given only the vi-
sual representation, but it is a trivial programming
exercise if f£ is represented as \subfor{f}{e}{x}.

Writing or Formatting?

The purpose of writing is to convey ideas to the
reader. The worst aspect of visual systems is that
they subvert the process of communicating ideas
by encouraging the writer to concentrate on form
rather than content. Ideas are conveyed by the
logical structure of the text; the function of the
visual format is to display this structure. The
author should be concerned with the structure, not
any particular visual representation.

Visual systems encourage the user to substitute
formatting for good writing. A simple example is
the use of vertical space. If there’s an awkward
transition from one paragraph to the next, the user
of a visual system can simply add some vertical
space between the paragraphs. But, what does this
space accomplish? The awkward transition is still
there; the reader is still jarred by it. The extra
space simply declares that there is an awkward
transition and the author is either too lazy or too
bad a writer to fix it.

An awkward transition is a symptom of a
poorly structured document; it can be fixed only
by restructuring the document. A logical system
forces the writer to think in terms of the document’s
logical structure; it doesn’t give him the illusion
that he is accomplishing anything with cosmetic
formatting changes.

Phosphors or Ink?

Proponents of many visual systems boast that they
let the user work with an exact replica of the
printed page. In fact, a serious drawback of many
visual systems is that they force the user to work
with an exact replica of the printed page. When
the author is editing his document, he becomes a
reader. Like any reader, he wants to be presented
with the document in a format that is easy to read.
A format that is adapted to the printed page is a
poor one for a screen. Phosphors are different from
ink, and a screen is not a piece of paper; it is not
easy to read a picture of a printed page on a screen.

A computer screen differs from a printed page
in many ways, including resolution, width, and
the availability of different colors. Each of these
differences implies differences in the way information
should be displayed. In addition to the differences
in the two media, the presence of a computer
behind the screen also has striking implications.
Consider the problem of pagination. One of the
worst features of books is the splitting of text across
pages. It would be easier to read a document
straight through, from front to back, if it were
printed as a continuous scroll. We use books rather
than scrolls because they are easier to produce and
because documents are not always read in such a
linear fashion. The computer offers the best of
both worlds. We can scroll through text, avoiding
distracting page breaks, and still move easily to
another part of the document. It is senseless to use
a computer to simulate a book, complete with page
breaks.

A typical writer of technical material spends
two to eight hours per page writing. He spends
much of that time looking at the representation of
the document on his screen. A visual system that
forces the writer to view on his screen a version
formatted for paper makes his task harder.

Who Should do the Formatting?

Logical systems attempt to remove formatting con-
cerns from the author. The author specifies only
the general form of the output — technical report,
journal article, etc.— while the system makes the
actual formatting decisions — amount of paragraph
indentation, amount of space above a displayed
equation, etc. Visual systems give free rein to the
author’s artistic tendencies, allowing him to format
everything as he wishes. This would be fine if
documents were meant to be displayed on walls and
admired for their aesthetic qualities, but they’re
not.
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The purpose of writing is to convey ideas to
the reader. The purpose of formatting is to make
the document easier to read, not to look pretty.
Document design is a skill acquired through training
and experience. A logical system can apply the
skill of a trained designer to the formatting of a
document. A visual system forces the author to
do his own document design, often with disastrous
results. Most authors are not competent designers
and make typographic errors — formatting decisions
that make the document harder to read.

A IATEX user once complained because he

wanted to format an equation to look something
like this:

vi: fla) > g(u) (™)
Formatting the equation in this way would have
been easy with a visual system; he would just have
put everything where he wanted it. However, IATEX
provides no easy way to do this. The user just
enters the equation and IATEX formats it the way it
wants. (It also assigns the equation number.) If the
user declares the Vi to be part of the equation, the
result looks like this:

Vi: fzi) > g(ys) (8)
If he declares the Vi to come before the equation,
then IATEX makes it part of the text preceding the
displayed equation.

This particular user found the formatting of
(7) more aesthetically pleasing than that of (8), and
I agreed with him. However, (7) is a typographical
mistake. Equations are numbered so they can be
referred to in the text. When the reader encounters
a reference to (7), it is not immediately clear
from the formatting whether it refers to the entire
equation Vi : f(xz;) > g(y;) or just to the inequality
flzi) > g(yi). It is clear from the formatting that
(8) refers to the whole equation and that, if the Vi
were part of the preceding text, then the equation
number would refer only to the inequality. The
formatting of (7) introduces an ambiguity, making
the document harder to read.

The purpose of document design is to display
the logical structure of the document through its
formatting, thereby making it easier to read. A
user with no training in design is easily seduced by
a visual system into formatting the document to
be aesthetically pleasing, often making it harder to
read.

A visual system can makes things hard even
for a trained designer. An important principle
of document design is uniformity —the same log-
ical element should be formatted the same way
throughout the document. It is difficult to achieve
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uniformity if the user must specify the formatting
of each instance of the element. For example, all
displayed quotations should be indented the same
amount, but this is not likely to happen if the user
must specify the amount of indentation whenever
he types a quotation.

Must the User Ever Format?

There are two reasons why the author may have
to specify formatting in a logical system. First, no
logical system can provide a complete assortment
of predefined logical structures. For example,
a general-purpose system is unlikely to provide
facilities for formatting recipes. The writer of
a cookbook must tell the system how to format
recipes — hopefully, after consulting a professional
designer. A logical system should permit the user to
define his own logical structures and to specify how
they are to be formatted. Several different formats
might have to be specified —for example, one for a
single-column page, one for a double-column page,
and one for the computer screen. In a logical system
he does this once; in a visual system he must format
each recipe individually.

The second reason for specifying formatting is
to overcome an inherent problem with computers.
Embodying design principles into programs is dif-
ficult, and a designer will always be able to do a
better job of formatting an individual document
than will a computer program that he devises.
Achieving the highest possible quality requires the
ability to make changes to the system’s output.
This will be a matter of fine tuning, changing such
things as page breaks and figure placement. This
is a visual process, and one would like a visual
system for doing it-—one that allows the user to
manipulate screen images of the final output.

If such visual editing is ultimately desirable,
why not use a visual systemm in the first place?
The answer is that the flea should not wag the
dog. The changes will generally be of such a minor
nature that they are not worth bothering with in a
preliminary version intended for a small audience,
nor for any document that is not widely distributed.
They will be done only when producing the final
copy for the publisher.

Even using IATEX, which does not make the
final formatting very easy, I usually spend less than
two minutes per page doing the final formatting to
produce camera-ready output. This is insignificant
compared with the two to eight hours per page I
spend writing. There is much more to be gained by
making writing easier than by simplifying the final
formatting task.
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Software

Still another aspect of multiple change files:
The PATCH processor

Peter Breitenlohner

Recently there have been quite a few TUGboat
articles about extensions of the WEB system, either
extensions to other languages like C or Modula-2,
or extensions which allow multiple change files
(W. Appelt and K. Horn in TUGboat 7(1986)20,
K. Guntermann and W. Riilling in 7(1986)134,
E.W. Sewell in 8(1987)117). Surprisingly enough
(at least for me) another extension which allows
one to include or insert a WEB file together with
its change file(s) into another one has never been
discussed. I would therefore like to present a
program which does exactly this.

Before describing this program let me recall
my motivation to write it. My experience with
the WEB system dates back to the time when I had
just installed METAFONT, had proudly produced
the first GF file and was then told by GFtype
that all kinds of backpointers were wrong. This
was repaired easily enough —the two programs had
different opinions about the record length of GF
files— but it has brought the following fact to my
attention. The WEB source files for TEX, META-
FONT and their friends contain large sections of
code which occur in many files in more or less
identical form and the changes applied to them had
better be consistent. The chapters ‘The character
set’ or ‘Packed file format’ are typical examples
and the updates to GFtoPK, PKtoPX, PKtype and
PXtoPK published in TUGboat 7(1986)140 are a
characteristic symptom.

If one could make such sections of code com-
pletely (not just almost) identical one could keep
one copy of this code in a separate file and include it
whenever needed. This would clearly save a rather
large amount of disk space. Much more important
this would guarantee that the same changes are
applied whenever this section of code is used and
would greatly facilitate the task of creating a new
set of change files for a new computer, compiler or
operating system.

These considerations motivated me to write
a program which I have named PATCH because it
takes various patches and combines them into one
program file. Each patch consists of one WEB file and
n > 0 change files change.j (0 < j < n) which are
applied one after the other. Here PATCH operates
exactly like TIE as described by Guntermann and
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Rilling: first change-1 is applied to the WEB file as
usual, then change_2 is applied to the result, and so
on. In addition there is one short ‘patch file’ which
specifies the names of the WEB and change files. An
important milestone is reached when the result of
this merging of files yields a record starting with
‘@i’, a control code which is normally undefined.
Such a record must contain the file name of a new
patch file and the resulting new patch is inserted
instead of this record. This new (secondary) patch
may, of course, again yield records starting with
‘@i’ and thus invoke further secondary patches and
S0 on.

The PATCH processor has actually three modes
of operation: In merge.mode PATCH produces a WEB
file and one change file, and can thus serve as
preprocessor for TANGLE and WEAVE. In this mode
all change files change.j are combined into one
change file and all secondary patches are inserted in
a suitable way. In insert.mode PATCH produces just
a WEB file containing all the changes and insertions.
This WEB file can also serve as input to TANGLE
or WEAVE but in this case the information about
changed modules would not be available to WEAVE.
Finally, in update_mode, all changes are applied
to the primary patch. Requests for secondary
patches are, however, not honored but copied to
the resulting WEB file. This mode of operation is
intended to incorporate modifications into a WEB file
once they have been fully tested and are frozen.

A next step was to combine PATCH with TANGLE
and WEAVE to new programs TPATCH and WPATCH
in order to avoid the necessity of a separate pre-
processing step. Using PATCH, this turned out to
be surprisingly easy due to the clear structure of
TANGLE and WEAVE. All the code for the actual
processing (modules 37-178 of TANGLE and modules
36-257 of WEAVE) required practically no changes
except that the parts which merge the WEB and
change file (modules 124-138 resp. the almost iden-
tical modules 71-85) had to be replaced by the
corresponding code from PATCH. All three proces-
sors PATCH, TPATCH and WPATCH have now been used
for several months and are thoroughly tested.

Coming back to the original motivation for
PATCH one can now try to create patches for
things like ‘Reading GF files’, ‘Reading PK files” and
‘Reading PXL files’, or maybe two versions of them
for sequential and random access to the files. At
the moment I am in fact doing just this. Such
patches should be tools which can be inserted into a
program whenever needed. They can be extremely
useful for all kinds of DVI drivers which could use
any one of them or even two of them alternatively.



12

Another application is related to the fact that
the files tex.web and mf.web are extremely large;
they are in fact too large to be even inspected
by our text editor. In order to circumvent this
problem one can split the file tex.web— D.E. Knuth
might forgive this——into smaller files containing
the limbo material (tex00.web) or the code for
one chapter of ‘TEX: The Program’ (texOl.web
through tex55.web) and split the change files for
TEX and INITEX accordingly. The primary patch
for TEX will then consist of a short WEB file
(say texskel.web, the skeleton) containing 56 ‘@i’
commands to invoke these patches. This primary
patch requires no change file as all changes are
applied to the secondary patches. The skeleton file
for INITEX will be almost identical. Only one or two
secondary patches will be different, their patch files
will have to specify an additional change file in order
to create INITEX instead of TEX, but there is no
necessity to maintain, for each kind of installation,
two almost identical change files, one for TEX and
one for INITEX. Furthermore one could create a
L-R TeX (TEX-XET) and/or a multilingual TEX by
just adding one additional change file to a few of
the secondary patches. These additional change
files could probably be installation-independent.

Turkish Hyphenations for TEX
Pierre A. MacKay

Turkish belongs to the class of agglutinative lan-
guages, which means that it expresses syntactic
relations between words through discrete suffixes,
each of which conveys a single idea such as plurality
or case in nouns, and plurality, person, tense, voice
or any of the other possibilities in verbs. Since each
suffix is a distinct syllable {(occasionally more than
one syllable), Turkish sentences are likely to contain
a high proportion of long multi-syllable words, and
to need an efficient system of hyphenation for type-
setting. Owing to the long association of almost
every Turkic-language region with Islam, certain
conventions of the language have been deeply in-
fluenced by Arabic orthographic habits, and among
these is the syllabification scheme on which a system
of hyphenation is built.

According to the syllabification pattern of Ara-
bic, a syllable is assumed always to consist of an
initial consonant (even when that consonant is no
longer written) and to terminate in a vowel -cv- or
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in the next unvowelled consonant -cvc-. This pat-
tern is followed so absolutely that it is permitted to
break up native Turkish suffixes. The plural suffix
-ler- will be hyphenated as -le-rine in an environ-
ment where the -cv-cv-cv pattern predominates.
A syllabic division of g¢ektirilebilecek provides six
places for hyphenation ¢ek-ti-ri-le-bi-le-cek, while a
morphological division of the word would produce
only five ¢ek-tir-il-e-bil-ecek.”

There are almost no exceptions to this pattern.
Words which appear to begin with a vowel, like
et-mek, can also be described as beginning with
the now suppressed half-consonant hamza. Widely
sanctioned orthographic irregularities like brak-mak
can be found in stricter orthography as bi-rak-mak.
The only universally practiced violation of the rule
is associated with the word Tiirk, in which the
-rk- combination is inseparable, and contributes
to several of the very few three-consonant clusters
regularly used in the language—Tiirkce, Turkler.
One other significant consonant cluster occurs in
the suflix [i/m-trak.

The Ottoman Texts Project at the University of
Washington has undertaken the development of a set
of editing and typesetting tools for the production of
texts in modern Latin-letter Turkish, using the full
range of diacriticals needed for scholarly editions
of historic Arabic-script manuscripts. Because we
wish to work in cooperation with scholars in Turkey,
who are most likely to have access to unmodified
versions of TEX, we have chosen a font-based
adaptation of the TgX environment, which will
require no alterations in the program. The work
on fonts is largely complete, and one of the last
major efforts necessary is the creation of a Turkish
hyphenation table.

The obvious way to create such a table in
the TEX environment, is to run a list of correctly
hyphenated words through Patgen, but it is not
always easy to find such a list. English and German
dictionaries quite commonly provide hyphenation
patterns, but the dictionaries of the Romance lan-
guages rarely do, and in Turkish, the hyphenation
pattern is so obvious that the production of such
a list is viewed as an unimaginable waste of time.
Rather than try to scan a Turkish word-list and
supply hyphens, we have taken advantage of the
strict formalism of the patterns and generated the
Turkish hyphenation file by program.

* The word is a future participle, and describes
something as being capable of being extracted at
some time in the future —like a tooth.
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Turkish orthography uses a very large number
of accented characters. The Latin-letter character
set which has been in use since the orthographic
reform of 1928 is extended, even in Modern Turkish,
by means of a considerable number of diacriticals
and accents. A diligent search through the modern
dictionary will produce several five- and six-letter
words in which every character is accented, and an
intensive search might come up with words as much
as nine letters long with every character accented.
In critical editions of Ottoman texts, the number of
accents more than doubles. Modern Turkish knows
only the accented and unaccented pair of letters
‘s’ and ‘g’, but Ottoman Turkish has ‘s’, ‘g’, ‘s’
and ‘s’, which represent four completely distinct
characters in the Arabic alphabet. The letter ‘h’
shows almost as much variety, and so do several
others. Our Ottoman Turkish font has twenty-
seven accent and letter composites, in addition to
the basic twenty-six simple Latin letters. Moreover,
all composites can exist in upper case forms as well
as in lower case. To accommodate these composite
characters in the normal ASCII character set, we
use an input coding convention in which accented
letters are treated as a class of ligatures, and three
characters from the ASCII symbol set are borrowed
for use as postpositive pseudo-letters, to trigger the
selection of accented letters in the Turkish fonts.
The three symbols are the exclamation point ‘!’,
the equals sign ‘=’, and the colon *:’.

The choice of these symbols is based on a
proposal made more than ten years ago at the
Orientalist Congress held in Paris, in 1974. Owing
to the extraordinary richness of the Ottoman Turk-
ish character set, it has been necessary to extend
the old proposal, but it still retains the original
principles, which are closely associated with the
coding scheme used by the Onomasticon Arabicum
project, which is coordinated at the Centre National
de la Recherche Scientifique in Paris. (The Ono-
masticon Arabicum uses a post-positive dot and a
post-positive hyphen to indicate diacriticals, which
is acceptable in a data-base of names, but not in
continuous prose text.) The current set of conven-
tions, using (! = :), produces an input file which
can, if necessary, be edited on a ordinary terminal
lacking any special Turkish character features, and
which a Turkish speaker can become accustomed
to without too much difficulty. When coupled
with a well-designed macro file and a rewritten
hyphenation table, it provides the possibility of nat-
uralizing a TEX environment into Turkish without
any large investment in special purpose hardware
and rewritten versions of non-standard (non-)TEX.
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The exclamation point is used for all the
“emphatic” letters of the Arabic alphabet (the
alphabet in which Turkish was written until 1928).
These are the letters Dad (usually pronounced as
‘2z’ in Turkish, and hence paired with a non-Arabic
letter known as Zad), Sad, Ha’, Ta’ and Za’. The
equals sign is used for all the consonants which are
represented in Latin-letter transcriptions by a letter
with a bar under, such as ‘d’ (dhal), more commonly
written in Turkish as ‘z’, and also for vowels with a
macron or, following the Turkish convention, a ‘hat’
accent, and similar forms, chosen like the cupped
‘g’, because the equals sign is visually closer than
the colon is. (Moreover, the colon is needed for a
different variety of the letter ‘g’.) The colon is a
catch-all for everything else, but works out rather
well visually, as it happens. The three post-positives
are not accents, but regular characters, which use

_ the TEX convention of ligatures to invoke accented

characters from the font, just as the second ‘f’ in
the normal TEX ‘ff’ ligature pair does. If a standard
Latin-letter character does not have an associated
ligature table in the font, a following diacritical
postpositive will be unaffected. Thus, the letter
‘0’, when followed by a colon will produce ‘6’, but
the letter ‘e’ when followed by a colon will produce
‘er’. The equals sign retains its normal function
in math mode because the math font TFM files do
not call it into ligature pairings, and the colon and
exclamation point can be invoked by the command
sequences \: and \bang when the simple character
will not work.

Since the hyphenation evaluation loop in TEX
dismantles all ligatures before it looks for acceptable
hyphenation positions, it will have to accept the
post-positive symbols (! = :) as part of the
alphabet, so each of these symbols receives its
own value as an \lccode. The full Turkish-TEX
alphabet is:

adelriloodut

‘“"becdfghjklmnprstvyz

Cgs872

In the hyphenation loop of TEX, these charac-
ters resolve into the set:

!'=:Q#abcdefghi

jklmnoprstuvyz

and it is this latter set only which will appear in
the hyphenation patterns. The dotted i1 in the
above list really stands for the Turkish undotted
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be?

1. The input code convention for Turkish uses
i: for the Turkish ‘i’. The @ sign stands for
the Arabic letter hamza and the # stands for ayn.
To avoid conflict with plain.tex uses of these
two characters, they appear explicitly only in the
hyphenation pattern file. Turkish text input uses
\¢ to generate \char’43 (‘ayn) and \’ to generate
\char’100 (hamza).

We begin constructing the table by considering
the pseudo-letters (! = :). Since these are used
exclusively in ligature pairs, no hyphenation is
ever permissible between them and the preceding
letter. Odd values permit, and even values in
the hyphenation code prohibit hyphenation, so we
give the highest possible even value (8) to the
region preceding each pseudo-letter. The pseudo-
letters can follow both vowels and consonants, so
hyphenation will often, but not always, be possible
after them. We give that region the lowest possible
odd value (1) to show that hyphens are permitted
here.

g8t1 8=1 8:1

In strict orthography, a vowel cannot be sep-
arated from the preceding consonant, and the few
apparent instances of hyphenation between two ad-
jacent vowels (suppressed consonant) can be treated
later. In all normal instances a vowel cannot accept
a hyphen in the preceding region and will probably
accept one in the following region, so the vowels are
set thus.

2al 2e1l 2i1 201 2ul

A consonant may begin a -cv- sequence or end
a -cvc- sequence, so we give it a 1 on either side:

ib1 ... 1zl

This simple lot of patterns will provide for all
normal —cv- instances such as

ihi
8=1
2al
1h8=2al

which will result in the sequence -h=a-, with
hyphens fore and aft.

The next group of patterns controls hyphen-
ation at the end of words. TgEX will usually not
break off two-letter fragments in its hyphenation
loop, but owing to the nature of the input coding
we have chosen, it may see a three- or four-letter
sequence where a two-letter result is intended. We
do not want to find i, ¢@ and si isolated at the
beginning of a line, nor do we really want the cek
of -ecek broken off if it is at the end of a word.
To prevent hyphenations of this sort, the program
generates all possible patterns of the type:
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2ba=.

using the conventional . for end-of-word. The re-
sultant list includes sequences that are phonetically
impossible in Turkish but these take up so little
additional space in the file that they can be left
there. The pattern 2e2cek.is added as a special
case.

The break after —cvc- syllables is almost taken
care of:

. 2z:u:.

1hl
8=1
1h1
1h8=1h1

but it makes the thoroughly undesirable -cv-ccv-
sequence as acceptable as the correct -cve-cv-
sequence. To prevent this error, all possible Turkish
two-consonant sequences (e.g. h=h= — ‘hh’) are
covered by patterns such as 2h=h=, in which the
value 2 will override the 1 after the preceding vowel.

The few undesirable hyphenations at the begin-
ning of words which appear to start with a vowel are
prevented by generating the patterns .a=2 through
.u:2 and similarly, the few instances where an ap-
parent -cv-v- hyphenation stands for -cv-[clv-
can be allowed by adding the full range of patterns
a3a2 through u:3u:2 which includes a large number
of impossible pairings.

The last patterns to be added are mitéradk
and t2u8:2r4k1. At the price of slightly excessive
strictness (the prohibition against the r-k division
is only valid when the word begins with an upper-
case T) we can ensure that Tdrk always stays in one
piece.

Files of this sort, when generated by program,
tend to be larger than hand-worked files, but if it
seems that all the redundancies mentioned above
might be seriously wasteful of space, consider the
following statistics:

Entries Trie size  Ops
English 4460 5492 181
Turkish 1840 616 16

The format file that makes use of this set of
patterns will no longer serve very well for English
language TEX. The font-based solution to foreign-
language typesetting is definitely monolingual, since
only one hyphen.tex file can be read in at a time,
A multilingual system, good for both English and
Turkish, would require modifications of the program
code. This simple solution, however, will be quite
satisfactory in a purely Turkish environment, and
can be made even more successful by taking the
tex.pool file and translating it all into Turkish.
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Special effects such as reverse video, pattern fills and
pseudo shadowing can be fairly easily achieved in a
METAFONT font by making use of picture variable
manipulation. Since the way I did this incorporated
the special effect at generation time and thus used
the same code which generates my standard fonts,
these specialty fonts retain much of the flexibility
inherent in any meta-font, i.e. they can be generated
for different point sizes and resolutions.

My basic plan of attack was to define a subroutine
called pattern which in turn redefined the subrou-
tine endchar. (Nota Bene: It would not do, under
any circumstances, to simply overwrite the definition
of endchar in plain.mf. METAFONT is quite content
to redefine any subroutine whose name appears sub-
sequent to its inifial occurrence.) In this way, I can
simply input the appropriate pattern code and invoke
pattern at run time; each letter which is subsequently
cranked through by METAFONT will be done in the
special effect specified.

The simplest effect is reverse video. A step-by-step
consideration of the creation of such a font should
make the preceding generalities much clearer. I cre-
ated a file called pattern.reversevideo.mf which con-
tains the following definition of pattern:

def pattern=

def endchar=

cullit;

picture NormalChar;
NormalChar=currentpicture;

clearit;

£ill (0,-desc-2vo)--{w+ho,-desc-2vo)--
(w+ho, cap+2vo)~--(0, cap+2vo)--cycle;

picture BlackBox;
BlackBox:=currentpicture;

picture ReverseVideo;
ReverseVideo=BlackBox-NormalChar;

currentpicture:=ReverseVideo;

% The rest is from standard endchar

scantokens extra.endchar;

This document originally printed at 300 dpi with Metafoundry fonts.

chardx:=w;
shipit;

if displaying>0:
endgroup;
enddef;

enddef;

showit; fi

After loading all the normal font-and style-specific
stuff, but before inputting any character descriptions,
I input this file and then call pattern; the effect of
this is to ensure that the endchar routine defined
therein is run at the conclusion of each character.

So, prior to executing this endchar, METAFONT
has just drawn a character in the usual manner. We
recall that, depending upon the way in which the
drawing was done, a blackened pixel may have any
value greater than or equal to 1, and a white pixel any
value less than or equal to zero. Since this can cause
complications later as we add and subtract pictures,
the first thing to do is a bit of housekeeping: all
black bits are set equal to 1, and all white bits are
set equal to zero. In other words, we capture the
image of the character we have drawn in a picture
variable NormaiChar which is composed solely of 0’s
and l’s. Then, currentpicture is zeroed out, in
preparation for a new drawing. We fill the whole
letter grid completely — that is, set all bits to 1 —and
set a picture variable BlackBox equal to the thus
blackened grid. We then create yet another picture
variable ReverseVideo and set it equal to BlackBox
less NormalChar; i.e., the grid of all ones minus the
grid with ones only at pixels that are part of the
character. The result is:

AB

An obvious and easy variation on this theme is a
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greyed reverse video font. One way of achieving this
is with a striped overlay:

‘We can produce this by creating a file which is called
pattern reversegreyed which replaces the line cur-

rentpicture:=ReverseVideo; inthe preceding code
with these lines:

clearit;
© pickup MinPen;
for f=-desc-2vo step HugeStep
until cap+2vo:
draw (0,f)—-(w,f);
endfor;
picture Stripelverlay;

StripeOverlay=currentpicture;
currentpicture:=

StripelUverlay+ReverseVideo;

which simply defines and draws a picture StripeOver-
lay which is added to the picture variable for the
reverse video character as drawn in the same way as

above. If we produce a new pattern file wherein we
change that last line of code above to:

currentpicture:=
StripeOverlay-ReverseVideo;

we get:

||||I||||I|

T

|

[T
Ilhlllu

I

Extending the basic idea here just a bit, it seems
that we can put a character filled with one pattern
on a background filled with another. The follow-
ing is the salient portion of the code which defines
pattern_stripendot, a character filled with dots on a
striped background. {We may assume that pictures
NormalChar and ReverseVideo have been defined as
in the preceding examples.)

% pattern one:

pickup MinPen;

for f=-desc-vo step MedStep
until captvo:

the background pattern

draw (0,f)--(w+ho,f);
endfor;
currentpicture:=
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currentpictura-~NormalChar;
cullit;

picture StripedGround;
StripedGround:=currentpicture;
clearit;
% pattern two: the character fill
pickup PinPointPen;
for g=0 step BigStep until w:
for f=-desc-vo step BigStep
until cap+vo:

draw (g,f);
endfor;
endfor;
cullit;
currentpicture:=
currentpicture-ReverseVideo;
cullit;

picture DottedChar;

DottedChar:=currentpicture;
clearit;

currentpicture:=

DottedChar+StripedGround;
and yields:

Clearly, by modifying what goes in the slots for pat-
tern one and pattern two, we can produce

or

or

or even
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When [ was outlining thisarticle, I had intended to
say something along the lines of ‘you are limited only
by your cleverness in coding patterns’ at this junc-
ture; but as I produced the patterned fonts to use, |
discovered that you are also limited by METAFONT’s
capacity. In particular, the vertically oriented pat-
terns fly in the face of the underlying idea of GF
files, and the GF files get very big very fast.

* ¥ ¥ ¥ ¥ ¥ *x ¥ x

In addition to doing arithmetic with picture vari-
ables to produce pattern filled characters, we can also
manipulate pictures with rotations and shifts. We
can produce a mirror image font

with a shifted reflection of NormalChar:

picture MirrorImage;
MirrorImage:=NormalChar
reflectedabout ({(0,0),(0,h))
shifted (w,0);

A reverse video mirror image is accomplished by pro-
ducing ReverseVideo in the same way as shown in the
first example, and then doing a reflectedabout fol-
lowed by shifted as before:

And, not to belabor the point, the same approach
can produce any random pattern reflectedabout
any line (that does not result in a transformation
that METAFONT deems “too hard”) and shifted any
amount.

* & %k ¥ k k ¥ % %

Finally, I combined the two approaches — arith-

This document originally printed at 300 dpi with Metafoundry fonts.

17

metic on picture variables and manipulation of them
via shifts — to get a ‘pseudo-shadow’ effect. First, I
shifted the character image to the right and down
and subtracted the non-shifted character image from
that shadow (giving the picture ShadowOnly). Then
I laid a pattern-filled character on top. More pre-
cisely, I said:

f:=~-desc~2vo;

pickup MinPen;

for f=-desc-2vo step HugeStep
until cap+2vo:

draw (O+ho,f)—-(w,%);
endfor;
currentpicture:=
currentpicture-ReverseVideo;
cullit;

picture StripedChar;
StripedChar:=currentpicture;
clearit;
currentpicture:=Hormallhar
shifted (.5ucHairP,-.5ucHairP);
picture Shadow;
Shadow:=currentpicture;
clearit;
currentpicture:=Shadow-NormalChar;
cullit;
picture ShadowOnly;
ShadowOnly:=currentpicture;
clearit;

currentpicture:=
ShadowOnly+StripedChar;

to get:

|
|

It should go without saying that any pattern may be
used for the shifted shadow image, and any pattern
may be used for the non-shifted image; likewise, the

shifting may be in any direction, although the amount
will doubtless be small in any case.

You'll want to use discretion in combining patterns
and shifts: such combinations quickly lead to effects
that are not so much ‘special’ as rather woozy, as
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in this dotted character with a horizontally striped  changes. A completely different face — my decorative
shadow Uncial face

or as in this font I call HangOQver: or a sans serif I'm working on
" nn|'||||‘\

0 ey
”‘;' i”""‘j‘“n " M}‘W l ”dq 1 il

|||(|. mlh L T

As a reaction to such excesses, I like the rather
ethereal look of a shifted black shadow with no pat-
tern in the character:

AB0

or my experimental Hebrew

— will need only minimal changes, viz. the names of

ok ox ok ok ok kA pens and character parts; the same is true of CMR
fonts.
The code for each pattern given here can be applied I hope that these samples will serve as a spring-

to any font: I can do italic or bold Schoolbook as well ~ board for my readers to generate special effect fonts
as the text Schoolbook shown in the samples withno  of their own.

’\ ”f'

This document originally printed at 300 dpi with Metafoundry fonts.
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Blackboard Bold

Robert Messer
Albion College

Mathematicians require distinctive notation to de-
note the natural numbers, the integers, the rational,
real, and complex number systems. The standard
convention calls for bold face characters to denote
the underlying sets. The blackboard technique of
indicating bold face by doubling one of the strokes
of the character has in turn influenced the printed
form of these symbols, Upper case letters in the
blackboard bold style are available in ApMS-TEX
(see page 126 of TUGboat, Vol. 6, No. 3), but they
are not among the Computer Modern fonts.

Donald Knuth produced the entry R in the
index of The TEXbook with $\rm I\!R$, where \!
is the plain.tex macro for a negative thinspace
(an mskip of —3mu, equivalent to approximately
—.17em). This trick yields reasonable blackboard
bold characters for letters with a vertical stroke on
the left side. For other letters, judiciously chosen
vertical rules work nearly as well.

Dimensions for kerning and vertical rules have
been empirically determined for the set of black-
board bold uppercase letters illustrated and defined
below. These are based on the Computer Modern
Roman 10 point font (cmr10) at \magstephalf.
Adjustments are necessary for other fonts and at
large magnifications.

These constructions are not a perfect substitute
for a blackboard bold font. At a resolution of
300 dots per inch, discretization errors result in
noticeable differences in the relative positions of
the various parts of the characters. Fortunately,
occurrences of these symbols are seldom near enough
together to invite close comparison.

AAA BBB cce DDD EEE
FFF GGG HHH I 317

KKK LLL MMM NNN 000
FPPP QQQ RRR 3588 TTT
Uyyiu  Vvvv. wWww XXX  YYY

177
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% Poor person’s blackboard bold
% January 6, 1988

% Robert Messer

% Department of Mathematics
% Albion College

% Albion, MI 49224

% Bitnet: RAMQALBION

\def\A{{\rm\kern.22em
\vrul: width.O02em
height0.5ex depth Oex
\kern-.24em A}}
\def\B{{\rm I\kern-~.25em B}}
\def\C{{\rm\kern.24em
\vrule width.02em
height1.4ex depth-.0bex
\kern-.26em C}}
\def\D{{\rm I\kern-.25em D}}
\def\E{{\rm I\kern-.25em E}}
\def\F{{\rm I\kern-.25em F}}
\def\G{{\rm\kern.24em
\vrule width.02em
heightl.4ex depth-.05ex
\kern-.26em G}}
\def\H{{\rm I\kern-.25em H}}
\def\I{{\rm I\kern-.25em I}}
\def\J{{\rm\kern. 19em
\vrule width.02em
heightl.47ex depth Oex
\kern-.21lem J}}
\def\K{{\rm I\kern-.25em K}}
\def\L{{\rm I\kern-.25em L}}
\def\M{{\rm I\kern-.23em M}}
\def\N{{\rm I\kern-.23em N}}
\def\0{{\rm\kern.24em
\vrule width.02em
heighti.4ex depth-.05ex
\kern-.26em 0}}
\def\P{{\rm I\kern-.25em P}}
\def\Q{{\rm\kern.24em
\vrule width.02em
heightl.4ex depth-.0bex
\kern-.26em Q}}
\def\R{{\rm I\kern-.25em R}}
\def\S{{\rm\kern. 18em
\vrule width.02em
heightl.47ex depth-.9ex
\kern.i2em
\vrule width.02emn
height0.7ex depth Oex
\kern-.34em S}}



\def\T{{\rm\kern.45en
\vrule width.Q2em
heightl.47ex depth Oex
\kern-.47em T}}
\def\U{{\rm\kern. 30em
\vrule width.02em
heightl.47ex depth-.0bex
\kern-.32en U}}
Ndef\V{{\rm\kern.27en
\vrule width.02em
heightl.47ex depth-.8ex
\kern-.2%em V}}
\def\¥{{\rm\kern.25em
\vrule width.O2em
heightl.47ex depth-.%ex
\kern.34em
\vrule width.02em
heightl.47ex depth-.Sex
\kern-.63em W}}
\def\X{{\rm\kern.30en
\vrule width.02enm
heighti.47ex depth-lex
\kern.iZem
\vrule width.0Zem
heightQ.4ex depth Oex
\kern~-.46em X}}
\def\V{{\rm\kern.25en
\vrule width.O02em
heightl.0ex depth Oex
\kern-.27em Y}}
\def\Z{{\rm\kern.Z8em
\vrule width.02em
height0.5ex depth Oex
\kern.04em
\vrule width.02enm
heightl.47ex depth-liex
\kern-.34em Z}}

% Some dimensioms will require

Y% adjustments at large magnificatioms.

% Test print
\nopagenumbers
\tabskip=0pt plusifil
\halign to18.75pc{&\setbox0=\hbox{#}%
\kfil\copyO\copyO\boxO\hfil\cr\cr
\A&\B&\CE\D&\E\cr\cr
\FE\GE\HE\I&\J\ex\er
\K@\LE\ME\NE\D\cr\cr
\PE\GE\RE\SE\T\cr\cr
\UEA\VENHE\XE\Y\cr\cr
& &\Z\cr\cr}
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Using Greek Fonts with TpX

Silvio Levy
Princeton University

In this document I hope to show that typesetting
Greek in TEX using the gr family of fonts can be as
easy as typesetting English text, and leads to equally
good results. This is meant to be a tutorial, not an
exhaustive discussion; some TEXnical remarks that
should be useful after the reader has acquired some
familiarity with the fonts are printed in fine print.

The Alphabet

In order to typeset Greek text, you need to go
into “Greek mode.” This is achieved by typing
\begingreek anywhere in your document; Greek
mode will remain in effect until you type a matching
\endgreek. While in Greek mode, the letters ‘a’
to ‘z’ and ‘A’ to ‘Z’ come out as Greek letters,
according to the following code:

aBydelnBuixiuvionootugydow
abgdezhjiklmnxoprstufqyw

There is no digamma yet. The same character
‘g’ will print as ‘o’ or ‘¢’, depending on its position
in a word.

The system does this by accessing a ligature of ‘s’ with
any other letter that follows it. If, for some reason, you want
to print an initial/medial sigma by itself (as in the table
above), or at the end of a word, you should type ‘c’.

Try to typeset some simple text-now. Create a
file containing the following lines:

\input greekmacros % where \begingreek and
% % other commands are defined
This is English text.

\begingreek

This is Greek text.

\endgreek

When you TEX this file, you get the following
gibberish:

This is English text. T wc Fogex tedt.

If you say \greekdelims near the top of your
file, the character $ can be used in place of both
\begingreek and \endgreek. The control sequence
\math takes on the former meaning of §.

Editor’s note: Thanks to Doug Henderson for
METAFONTing the typesetter fonts from Silvio
Levy's .MF source files. Doug was also respon-
sible for the typesetter renditions of the APL fonts
in TUGboat 84#3.
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Accents and Breathings

To get an acute, grave or circumflex accent over a
vowel, type *, ¢ or 7, respectively, before the vowel.
To get a rough or smooth breathing, type < or >
before the vowel (or rho) and any accent that it
may have. To get an iota subscript, type | after
the vowel. A diaeresis is represented by ", and if
accompanied by an accent it can come before or
after the accent.

For example, >en >argq”h! >"hn <o 1l’oges
gives év doyfj v & Aéyog. Neat, ain’t it?

Accents and breathings, too, are typeset by means
of ligatures: a vowel with a breathing, an accent and iota
subscript, for example, is realized as & four-character ligature.
The only exception is when a breathing is followed by a grave
accent, in which case the breathing + accent combination is
typeset as a TEX \accent over the vowel. This means that
words containing such combinations cannot be hyphenated
in (standard) TEX; but this is not a problem because, with
the exception of very rare cases of crasis, all such words are
monosyllables.

Punctuation

Here’s the table of correspondences for punctuation:

, ’ : ! N Pow o»
t 7

Lot 7 ()

The last three entries represent the apostrophe and
quotations marks. The other available non-letters
are the ten digits, parentheses, brackets, hyphen,
em- and en-dashes, slash, percent sign, asterisk,
plus and equal signs. All of these are accessible
in the same way as under plain TEX. In 2 future
release there will be tick marks for numbers (o' = 1,
0 = 1000).

Hyphenation

A hyphenation table for both modern and ancient
Greek is currently being debugged. For now one can
use plain TEX with its (English) hyphenation table,
which gives the right results about 90% of the time
(amazing, isn’t it7). Be sure to proofread your text
carefully, unless you've turned hyphenation off.

In standard TEX, only one hyphenation dictionary can
be used in a job. Thus, even with 2 Greek hyphenation table,
a file that combines Greek and English text is likely to be
incorrectly hyphenated. Michael Ferguson’s extension to TEX
handles multiple hyphenation tables, and hyphenates words
containing \accents {cf. the previous fine print paragraph).
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Interaction with other macros

While in Greek mode you can do just about every-
thing that you can outside: go intoc math mode,
create boxes, alignments, and sc on. The file
greekmacros.tex sets things up so that in Greek
mode the control sequences \tt and \bf switch to
a typewriter and a bold Greek font, respectively:
thus {\tt s’’>agap”w} gives o’&yond. (Try it.)
On the other hand, there are no “italic” or slanted
Greek fonts, so \it and \sl will give you the same
fonts as outside Greek mode. The various construc-
tions under A4A45-TEX and IATEX for increasing or
decreasing point sizes don't work yet; they willin a
future release.

The characters that form diacritics (¢, >, ?,
‘7, " and |) are treated differently depending
on whether or not you’re in Greek mode. More
exactly, under plain TEX these characters (with the
exception of “) have a \catcode of 12: they print
as themselves, and they cannot appear in control
words. But in Greek mode *, ¢, ~, " and | are
“letters”, that is, they have a \catcode of 11, while
< and > are active, with a \catcode of 13. This
may be important even for beginners because it
means that °, for example, can be taken as part of
a control word. Thus the sequence
\begingreek
\line{wm’ega\hfil’alfa}

\endgreek

will cause an error message about an undefined
control sequence \hfil’alfa, instead of printing

wpéyo Ghpa

as you might expect. (I hope classicists will forgive
this use of the modern Greek one-accent system.)
The solution, of course, is to remember to add a
blank after the \bfil.

A more subtle problem arises when you use Greek
text in macro arguments, if the arguments are scanned
while you’re outside Greek mode. This is because TEX
assigns \catcodes to tokens as it first reads them, so when
the argument is plugged into the body of the macro the
characters above have the wrong \catcode, If the legendary
Jonathan Horatio Quick were to write

\def\hellenize#i{\begingreek #i\endgreek}

\hellenize{d’wo >k tre~is,}
he would be unpleasantly surprised by the following output:
3%o " tee g,
which can be explained as follows: the ~, which should be
a letter, is seen as an active characfer, and expands fo a
blank as in plain TEX; while the breathing, which should be
active, is not, and in particular it doesn’t do the right thing
when next to the grave accent. Solutions to this problem
require a bit of wizardry, and will not be discussed here; see,
for example, Reinhard Wonneberger’s article in the October,
1086 issue of TUGHoat, especially pages 179-180.
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Test of grreglO on March 1, 1988 at 1352

T otyut todtn vidlw téoo Bapld vau To yuothplo Tig
Eouordynone. "¢ tdhpa, xavelg d¢v Eépel nidg népaoa T
dud ypbvia pov atd “Aytov "Opog. Ol pikot pou Bappolyv
o Thya vi 86 Bulavtiva xoviouata f) 4nod puotixonddeia
v& Chow wd nepaouévy éroyl. Kol tdea, vé, vipéroual va
WAHoW.

Iég v& t6 re; Ouuobuat Eva dvoldldtixo Sethvs, tol
xatéPaiva tov Tadyero, pid Sapviny B0eria Ui xOxAwoe
xovtd otolg [evtaviolg. Téoo poPepds dvepoaipouvag,
nob Eneoca xatayfic Yid v uRv yxpeutoted. Ol dotpands

u' EEwoav 6holle xi Exhetoa T& udTia phy TUPRO®,

xal xatdyoua, tiotoua, teplpeve. “Oho to mavidynio
Bouvo Etpeue, xai dud Elata dinAa Hou TouxicTnxay 4’
o wéomn xal Bpdviniav yduou. "Eviwba to GedgL tod
xepauvol otov dépa, xal Eapvixd Eéonaoe 1) undpa, Ene-
oev 6 dvepog, xal xovipég, Beputs atdheg Bpoyh ytimn-
oav t& devipd xal 1o ydua. To Buydet, # Hpoduna, to
(PAGKOUNIO, TO QALoXOUVL, YTUTNUéVa dr’ T0 vepd, Tivalay
Tic pupwdiéc Toug xt AN § yiic wipLoe.

(From Kazantzakis' “Symposium”)

TANN dxoloovtal, gdvrep €0 doxfig Aéyetv. t6de 8¢ cou
gvevénoa dua Aéyovrog, xal Tpdg EUaUTOV aXOn®” €l BTt
udiiotd ye EvBlgpwy 31d3dZetey, bg ol beol dnavreg Tov
tolobtov Bdvatov fiyolvtar &duxov elvay, Tl udhhov éyd
uepdfnea nap’ EvGigeovos, Tl mot’ éotiv 10 G016y te xal
0 dvboiov; Beourots wiv yag to0to 10 Epyoy, bg Eouxey,
eln &v' dAAG Y&p 0 ToUtw épdvn ot bpiouéva TO 6-

otov xal pf 10 yap Beouots Ov xol Beo@urig €pdvn. bate
toUtou uév deinul oe, & EoBGgpov: el Bolhet, médvieg adtd:
fiyeioBov Beol &duxov xal ndvreg woolvtwy. AN dpa
to0to VOV énavopfiueda év T AMoyw, G & utv &v mdvteg
ol Beol plotouy, dvéoidy éotiy, & 8 dv puAdoLy, doov: &
3’ &v ol udv gLABoLY, ol 8¢ ulowaly, oldétepa f) augpdtepy;
&p’ obtw Podhet Huly dplobour viv nepl o0 dotou xal 100
dvooiou; (From Plato's “Euthyphro”)
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Test of grregl0 on February 6, 1988 at 1647

TH owypn todm vdbw ndoo Bapd ‘v 10 puotiplo TG
Zowohbynomg. (g tdpa, xavelg dEv Zépst nidg népaca T
Suo ypoévia wou 610 “Aytov "Opog. Ol pilot wou Bappodv
g miya v& 38 Bulaviivi xoviouata § &nd puotixondbeta
va {Row utd repaouévy énoyd. Kot tdhpa, vé, vipénopat va
wifow.

1&g va 10 nd; Oupoluan Evae dvotiidtixo JetAvd, mod
xatéBatva tov Tabyeto, wid apvixn BdeAla ui xixdwoe
xovta gtodg leviaviods. Tdoo gofepdg dveposipovvag,
nob Enson xATAYRS YL& V& UMY Yxpewtotd. Ol dotparnic

w Ewoay Sholbe xu Exhetoo Td pdTia wAy TUQAWOE,

ol xatdyapa, tictoua, nepineve. “Oho 1o navidgrnho
Bouvo Etpeue, wal Sud Ehata dinha wov toaxiomyxay &’
) wéom xal Bedvinay yawov. "Eviwda td feidgt tol
%xepauvol TV dfpa, xul Sapvixd Zéonace W wndpa, Ene-
oev 6 dvepog, xal Yovipég, fepuéqg otdheg Ppoymn yTony-
oav T& devipd xal T y&pa. To Bunder, % Bpoduna, To
paoxbéunio, 1O gAtoxodvL, yTunnuwéva &’ T vepd, tivalay
Tig pupwdiéc Toug xt 8An B v wietoe.

(From Kazantzakis’ “Symposium”)

TARN dxodoovtar, édvrep eb doxfig Myewy. 168 8¢ cou
évevimoa dpa Aéyovrog, xal mpdg uautév oxond: el STt
wéhtatd e E0BOppwy Siddietey, &g ol Heol &ravteg tov
tototov Bévatov Hyobvratr &dixov elvar, i udilov éyd
uepdbnxa nap’ E¥6igpovog, 1l not’ é6tiv 10 So1bv e xal
T0 dvdatov; Beoptotg uiv yip tolto 1o Epyov, wg Eowxey,
€ln &v' dAAL yap 00 Todtw Epdvrn &pTt Optouéve 1O 8-
olov xal wh' 10 yap Osoptstg 6y xat Beopihig £pdvn. wote
Toutou wev apinul o, @ E0B%gpov: el Boldhet, ndvieg adto
fAyeloBwv Beol &dixov xal ndvieg pLooliviwy. &ARN dpa
toUto viv énavopfdueda év 18 Aéyw, ©g 6 wiv &v ndvreg
ol Beotl wodoty, avéoidv éotiy, 6 8 &v @LAdoly, ooy §
8’ av ol uév ghdoy, ol 8% pwswoty, 0ddétepa ) appdrepy;
&p’ otitw BovAet Huiv bplobar viv nepl Tod doiov xat 100
&.\JOO’!I.OU; (From Plato's “Euthyphro”)

These text samples were set on a Xerox 4500; thanks to Tom Reid for
the METAFONT processing.
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Page 2

Test of grregl0 on March 1, 1988 at 1352

s1812] [ || =lolel [=|o|o| | BB B |55 5| 87|73 B BB 8]=]"
>3 > ol ezl |» |o| > N A AR S e P e S A e h B R EC N =N LN N £ o
WWW’%_S__EMT]E i 0| = ||| || | B |03 13- [ [0 [ [ [0 |0 | e
emdm‘L ~= e [l le]|r o< ]| e || B 18| B[S 132 [ o |0 [0 |2 |a
o ¥[8] |+ | < |m || x| v - [B|8|B|E|E|| B 3|3 BB BB 8]~ |
TR & * () [m|o|amN]|alo | o s (8w ||| 3|8 18 |~ o= |~ [w [w [« 3
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Output Devices

TEX Output Devices
Don Hosek

The device tables on the following pages list all
the TEX device drivers currently known to TUG.
Some of the drivers indicated in the tables are con-
sidered proprietary. Most are not on the standard
distribution tapes; those drivers which are on the
distribution tapes are indicated in the listing of
sources below. To obtain information regarding
an interface, if it is supposed to be included in
a standard distribution, first try the appropriate
site coordinator or distributor; otherwise request
information directly from the sites listed.

The codes used in the charts are interpreted
below, with a person’s name given for a site when
that information could be obtained and verified.
If a contact’s name appears in the current TUG
membership list, only a phone number or network
address is given. If the contact is not a current TUG
member, the full address and its source are shown.
When information on the drivers is available, it is
included below.

Screen previewers for multi-user computers are
listed in the section entitled “Screen Previewers”. If
a source has been listed previously under “Sources”,
then a reference is made to that section for names
of contacts, etc.

Corrections, updates, and new information for
the list are welcome; send them to Don Hosek,
Bitnet DHOSEKQHMCVAX (postal address, page 3).

Sources

ACC Advanced Computer Communications,
Diane Cast, 720 Santa Barbara Street, Santa Barbara,
CA 93101, 805-963-9431 (DECUS, May ’85)

Adelaide Adelaide University, Australia

The programs listed under Adelaide have been sub-
mitted to the standard distributions for the appropriate
computers. The PostScript driver permits inclusion of
PostScript files in a TEX file. The driver is described in
TUGboat, Vol. 8, No. 1.

AMS American Mathematical Society, Barbara
Beeton, 401-272-9500 Arpanet: BNB@Seed . AMS. com

Arbor ArborText, Inc., Bruce Baker, 313-996-3566,
Arpanet: bwbjarbortextQumix.cc.umich.edu
ArborText’s software is proprietary and ranges in
price from $150 to $3000. The drivers for PostScript
printers, the HP LaserJet Plus, the QMS Lasergrafix,
and Imagen printers are part of their DVILASER
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series. The drivers all support graphics and include
other special features such as use of resident fonts or
landscape printing when supported by the individual
printers.

Printing on the Autologic APS-5 and u-5 photo-
typesetters with DVIAPS includes support of Autologic
standard library fonts and logo processing.

A-W Addison-Wesley, Brian Skidmore,
617-944-3700, ext. 2253

Addison-Wesley supports graphics on all Macintosh
software, and on Imagen, PostScript, and QMS laser
printers on the IBM PC.

Bochum Ruhr Universitdt Bochum,
Norbert Schwarz, 49 234 700-4014

Caltech California Institute of Technology,
Chuck Lane, Bitnet: CELQCITHEX

Canon Canon Tokyo, Masaaki Nagashima,
(03)758-2111
Carleton Carleton University, Neil Holtz,
613-231-7145
CMU Carnegie-Mellon University, Howard Gayle,
412-578-3042
Columb. Columbia University, Frank da Cruz,
212-280-5126
COS COS Information, Gilbert Gingras,
514-738-2191
DEC Digital Equipment Corporation, John Sauter,
603-881-2301

The LNO03 driver is on the VAX/VMS distribution
tape.
ENS Ecole Normale Superieure, Chantal Durand,

Centre de Calcul, Ecole Normale Superieure,

45 rue d’Ulm, 75005 Paris, France

GA Tech GA Technologies

GMD1 Gesellschaft fiir Mathematik und
Datenverarbeitung, Federal Republic of Germany,
Ferdinand Hommes, Bitnet: GRZTEXQDBNGMD21,
0228-303221

GMD2 Gesellschaft fiir Mathematik

und Datenverarbeitung, Federal Republic

of Germany, Dr. Wolfgang Appelt,

uucp: seismo!unido!gmdzi!zi.gmd.dbp.de!appelt
Heidelb’g University of Heidelberg,

Federal Republic of Germany, Joachim Lammarsch,
Bitnet: RZ920DHDURDZ1

HMC Harvey Mudd College, Don Hosek,
Bitnet: Dhosek@Ymir

HP Hewlett-Packard, Stuart Beatty, 303-226-3800

INFN INFN/CNAF, Bologna, Italy, Maria Luisa
Luvisetto, 51-498286, Bitnet: MILTEXQIBOINFN

The CNAF device drivers are on the VAX/VMS
distribution tape.

Interg’ph Intergraph, Mike Cunningham,
205-772-2000
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JDJW JDJ Wordware, John D. Johnson,
415-965-3245, Arpanet: M. JOHN@Sierra.Stanford.Edu

K&S Kellerman and Smith, Barry Smith,
503-222-4234
The VAX/VMS Imagen driver supports graphics.

Kettler Kettler EDV Consulting, P. O. Box 1345,
D-8172 Lenggries, Federal Republic Germany,
+49 8042 8081

The LaserJet driver supports graphics inclusion in
device dependent format. PK font files are used. This
program is proprietary. Contact Kettler for further
information.

LaserPrint LaserPrint, P. O. Box 35, D-6101
Frankisch Crumbach, Federal Republic Germany,
+49 6164 4044

The driver supports graphics inclusion in device
dependent format. PK font files are used. This
program is proprietary. Contact LaserPrint for further
information.

LLL Lawrence Livermore Laboratory

LSU Louisiana State University, Neal Stoltzfus,
504-388-1570

Milanl Universita Degli Studi Milan, Italy,
Dario Lucarella, 02/23.62.441

Milan2 Universita Degli Studi Milan, Italy,
Giovanni Canzii, 02/23.52.93

MIT Massachusetts Institute of Technology,
Chris Lindblad, MIT AI Laboratory, 617-253-8828

The drivers for Symbolics Lisp machines use the
Symbolics Generic Hardcopy interface as a back end, so
it should work on any printer that has a driver written
for it. The printers listed in the table indicate drivers
the program has been tested on.

The UNIX drivers for PostScript and QMS printers
both support landscape printing and graphics inclusion
via specials. :

MPAE Max-Planck-Institut fiir Aeronomie,
H. Kopka, (49) 556-41451, Bitnet: MID40L@D606WDO1

MR Math Reviews, Dan Latterner, 313-996-5266
NJIT New Jersey Institute of Technology

OCLC OCLC, Tom Hickey, 6565 Frantz Road,
Dublin, OH 43017, 616-764-6075

OSU2 Ohio State University, Ms. Marty Marlatt,
Department of Computer and Information Science,
2036 Neil Avenue, Columbus, OH 43210

The drivers are distributed on either ANSI or
TOPS-20 DUMPER tapes, with hardcopy documenta-
tion. There is a $125 service charge (payable to Ohio
State University) to cover postage, handling, photo-
copying, etc.
Pers Personal TgX, Inc., Lance Carnes,
415-388-8853

Graphic output is supported on Imagen, Post-
Script, and QMS printers.
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Philips Philips Kommunikations Industrie AG,
TEKADE Fernmeldeanlagen, Attn. Dr. J.
Lenzer, Thurn-und-Taxis-Str., D-8500 Niirnberg,
Federal Republic Germany, +49 911 5262019

PPC Princeton Plasma Physics Lab, Charles

Karney, Arpanet: Karney)PPC.MFENETONMFECC. ARPA
Versatec output from TEXspool is produced via the

NETPLOT program. TgXspool also produces output

for the FR80 camera. Color and graphics primitives are

supported through specials.

Procyon Procyon Informatics, Dublin, Ireland,
John Roden, 353-1-791323

RTI Research Triangle Institute, Randy Buckland,
Arpanet: rcb@rti.rti.org

The program is available in the comp.sources.misc
archives on Arpanet and Usenet.

Saar Universitit des Saarlandes, Saarbriicken,
Federal Republic of Germany, Prof. Dr. Reinhard
Wilhelm, uucp: wilhelm@sbsvax.UUCP

SARA Stichting Acad Rechenzentrum Amsterdam,
Han Noot, Stichting Math Centrum,

Tweede Boerhaavestraat 49, 1091 AL Amsterdam
(see TUGboat, Vol. 5, No. 1)

Scan Scan Laser, England, John Escott,
+1 638 0536
Sci Ap Science Applications, San Diego, CA,
619-458-2616
SEP Systemhaus fiir Elektronisches Publizieren,
Robert Schéninger, Arndtstrasse 12, 5000 Kdln,
Federal Republic of Germany

DVIP400 uses PXL files. Landscape printing is
supported in all versions and graphics.inclusion in all
but the IBM PC version. Source is available on request.
Cost varies from 300-1848DM.

Stanford Stanford University

The Imagen driver from Stanford is present on
most distributions as the file DVIIMP.WEB. It provides
limited graphics ability.
Sun Sun, Inc.

Sydney University of Sydney, Alec Dunn,
(02) 692 2014, ACSnet: alecd@facet.ee.su.o0z

Talaris Talaris, Rick Brown, 619-587-0787
All of the Talaris drivers support graphics.

T A&M1 Texas A&M, Bart Childs, 409-845-5470,
CSnet: ChildsQTAMU

Graphics is supported on the Data General drivers
for the Printronix, Toshiba, and Versatec on the Data
General MV. On the TI PC, graphics is supported
on the Printronix and Texas Instruments 855 printers.
There are also previewers available for both the Data
General and the TI.

T A&M2 Texas A&M, Ken Marsh, 409-845-4940,
Bitnet: KMarshQTAMNIL

T A&M3 Texas A&M, Norman Naugle,
409-845-3104



Low-Resolution Printers on Multi-User Systems — Laser Xerographic, Electro-E:

Amdah! |CDC Data DEC-10 [DEC-20 |HP9000 |IBM IBM IBM
(MTS) {Cyber General 500 MVS VM/CMSVM/
MV
Agfa P400 SEP SEP
Canon Utah Utah
DEC LNO1
DEC LNO3 Utah Utah
Golden Laser 100 Utah Utah
HP LaserJet Pius Utah TA&M2
Utah
IBM 38xx, GMD1 |GMD1
4250, Sherpa Heidelb'g|Wash St
Imagen Arbor T A&M1 {Stanford {Columb. [Utah Arbor Arbor
UBC Vander [Utah W'mann
Philips Eipho
PostScript printers Utah Arbor Arbor
Utah
QMS L asergrafix Arbor UWash2 [T A&M1 T A&M2 |Arbor Arbor
GMD GMD
Symbolics U Wash1
Talaris Talaris |Talaris
Xerox Dover CMU
Xerox 270011 Bochum osu2 ENS
Xerox
Xerox 9700 Arbor Arbor Arbor TA&
U Mich T A&M4 [T A&M4
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Typesetters

Apollo  |CDC HP3000 [IBM IBM PC |IBM Siemens {Sperry [SUN U
Cyber MVS VM/CMYBS2000 {1100
Allied Linotype
CRTronic
Allied Linotype A-W
L100, L300P Pers
Allied Linotype Pers
L202
Autologic APS-5, |COS Arbor Arbor A
Micro-5 Scan Pers
Compugraphic U Shef Arbor
8400 Pers
Compugraphic UNI.C Arbor Wash St U Wisc
8600 Pers
Compugraphic Arbor
8800
Harris 7500 S
Hell Digiset GMD2 GMD
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An ASCII Previewer for TEX

Marcus Brown
Texas A&M University

A common complaint among users of TEX is the
problem of the edit-TgX-print cycle, with the
attendant delay of waiting on printer service. One
solution has been to allow for viewing the formatted
dvi file on the terminal. This has been effectively
implemented on workstations. VorTEX for the
SUN and a number of other previewers are all
well documented. However, workstations are not
universal for the TEX user.

Some earlier articles describe terminal preview-
ers, but most have focused on graphics terminals, or
on very low resolution representations on more com-
mon terminals such as the DEC VT100. These are
generally not reasonable alternatives for the CRTs
found on multi-user systems because of the limited
I/O bandwidth. Most terminals are not capable
of handling down-loaded fonts, and attempting a
bit-map display frequently takes a minute or more
to load a screen.

Basic requirements

We believe that significant time and cost could be
saved by developing a previewer for the normal
ASCII terminal found in most working environ-
ments. In order to construct a usable previewer, we
must consider what the user typically needs to see
in a preview of his document:

1. The user will want to see any obvious er-
rors, such as overfull hboxes, misspellings or
typographic errors.

2. The user will want to check on line breaks, page
breaks, and the placement of floating inserts
and tables.

3. The user will want to check on any use of special
fonts. For example, he will want to know if a
closing brace has been omitted causing the last
5 pages to be set in italic font.

4. The user will want to see if the corrections
made to problems detected in the last run gave
the desired result.

Most of these types of questions can be satisfactorily
answered using an ASCII previewer, and they
constitute a large enough percentage of the trial
prints of a document to justify the development and
use of a previewer for an ASCII terminal.

This paper was supported in part by a contract
with the U.S. Forestry Service.
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Design model

The following is a list of the relevant characteristics
of ASCII terminals which we will use as a design
model:

1. They have only a single fixed pitch font, al-
though most have the ability to emphasize
selected characters or regions of the screen by
use of color, reverse-video, blinking, underlin-
ing, or brighter-than-normal characters.

2. They often have a limited graphics character
set, but that is of little use in attempting
to simulate typeset output such as math equa-
tions, for example. However, they usually allow
for vertical and horizontal lines.

3. They normally have 24 vertical lines and 80
horizontal columns. This is obviously inade-
quate for viewing a typeset page, with 60 or
more vertical lines and perhaps 100 horizontal
characters plus margins on a typical page.

While this limited set of capabilities cannot do
justice to a typeset document, it is able to provide
enough information to the user to allow several
types of corrections and adjustments. We propose
that an ASCII terminal previewer should allow for
the following options:

1. Margins. The previewer should allow viewing
of the left and right margins of a page. The
primary difficulty with this requirement is that
the terminal does not have enough width to show
a complete line, and in many cases the fixed
width font obliterates TEX’s efforts at right margin
justification or alignment. With these two concerns
in mind, the obvious solution is to allow viewing a
subset of the page which shows the desired margins.
We suggest three options for viewing margins. Each
option is demonstrated using page 1 of the immortal
TrXbook.

e Left Margin. The lines shown on the screen
should begin at the left margin of the screen.
All letters typeset will be shown on the screen
until the point at which the line must be
truncated due to screen width. This method is
demonstrated in Fig. 1. Note that even when
all the letters fit on the line, the right margin
is not justified.

e Right Margin. The right margin of the screen
less 1 column should coincide with the right
margin of the paper. The last column is
reserved for the dreaded overfull rule which is
simulated on the first line of Fig. 2. Characters
should be written to the screen in reverse order
from the right margin. The effect should be
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that of truncating the left portion of each line
where necessary and adjusting the alignment
such that the final character on each line is at
its proper position on the page.
¢ Both Margins. The left and right margins

should be displayed as described above. Char-
acters in the middle of the line will be deleted
or added to allow both margins to appear jus-
tified on the screen. Fig. 3 should make this
option clear.

These viewing alternatives will allow for checking

line breaks, indentations and related information.

The user should be able to switch back and forth

between these alternatives with a single key stroke

and a minimum of display time.

2. Pages. The previewer should allow the display
of page breaks. This could be represented by
displaying the top and bottom of a single page,
with the middle lines omitted. It would also be
desirable to allow display of the boittom of one
page, a horizontal line representing the page break,
and the top of the succeeding page. (This option
should be added to more advanced previewers like
VorTEX.) Perhaps the most commonly used option
would allow for scrolling up and down through a
single page and across page breaks to previous or
succeeding pages. Again, the user should be able to
switch easily between these options.

3. Fonts. The abilities of the terminals mentioned
above to highlight certain characters could be used.
Standard Roman fonts would be shown in the
default text of the terminal, while color, reverse
video or other options could be used to signify bold,
slanted, etc. It would be unwise to attempt too
complex a coding scheme here. Probably the best
scheme would be to use only one or two alternative
display techniques, with a caich-ell category for
all other fonts. For example, let \bf be signified
by using brighter text and \it be signified with
underiined text. Then all other fonts would be
signified by reverse-video. If the representation of
fonts becomes too complex, the user will spend
more effort remembering the coding scheme than
is justified by the additional information gained.
These options might be adjustable by the user for
different documents.

Other issues

The display of tables should be done in a way
that preserves the indentation of the left and right
marging. If internal alignment is to be preserved
when aligned columns are used, significant numbers
of the characters in each column may be dropped,
or some careful adjustment may be necessary when
displaying the right margin. Horizontal and vertical
rules surrounding the tables could be displayed
using the limited graphics characters available.

The treatment of ligatures deserves consider-
ation. One possibility might be to replace the
ligatured characters with a number representing the
number of characters included. Thus, ‘@’ would
be replaced by ‘3, while ‘A’ would be replaced by
‘2’. An alternative would be to replace the single
ligature with the group of letters it represented.
This would replace ‘f’ with ‘££1’. This has the
disadvantage of taking up more screen space, but
the previewer will already be dropping characters
from the line, and it would be easier for the user to
interpret.

Other special characters in a font and all
characters from a primarily symbolic font would be
represented by the default error symbol on most
terminals, the checkerboard box, or perhaps by the
*?> character, as in DVITYPE.

These specifications are designed to be achiev-
able on the lowest common denominator of terminal
likely to be in use in the TRX community. It is prob-
able that most TgX users have terminals with some
special capabilities which could be used to enhance
this type of previewer. For example, we are cur-
rently implementing an ASCII previewer on a Data
General 461, which allows for down-loadable fonts.
These special fonts may be used for some special
characters such as ligatures or other symbols.

While a TgX previewer for an ASCII terminal
has obvicus limitations, we believe that the timeli-
ness of information conveyed to the user will justify
the effort expended. We expect to have the pre-
viewer mentioned above available for distribution in
March. It will also be adapted to run on a DEC
VT220.
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English words like ‘technology’ stem from a Greek root beginning with the le
???...; and this same Greek word means art as well as technology. Hence the
name TEX, which is an uppercase form of 777.

Insiders pronounce the ? of TEX as a Greek chi, not as an ‘x’, so that
TEX rhymes with the word blecchhh. It’s the ‘ch’ sound in Scottish words lik
loch or German words like ach; it’s a Spanish ‘j’ and a Russian ‘kh’. When y
say it correctly to your computer, the terminal may become slightly moist.

The purpose of this pronunciation exercise is to remind you that TEX
is primarily concerned with high-quality technical manuscripts: Its emphasis
on art and technology, as in the underlying Greek word. If you merely want
produce a passably good document--something acceptable and basically read-
able but not really beautiful--a simpler system will usually suffice. With T
the goal is to produce the finest quality; this requires more attention to d
but you will not find it much harder to go the extra distance, and you’ll be
to take special pride in the finished product.

Figure 1: Display of Left Margin

h words like ‘technology’ stem from a Greek root beginning with the lettersff
?77...; and this same Greek word means art as well as technology. Hence the
me TEX, which is an uppercase form of 777.
Insiders pronounce the 7 of TEX as a Greek chi, not as an ‘x’, so that
X rhymes with the word blecchhh. It’s the ‘ch’ sound in Scottish words like
k or German words like ach; it’s a Spanish ‘j’ and a Russian ‘kh’. When you
it correctly to your computer, the terminal may become slightly moist.
The purpose of this pronunciation exercise is to remind you that TEX
rimarily concerned with high-quality technical manuscripts: Its emphasis is
art and technology, as in the underlying Greek word. If you merely want to
produce a passably good document--something acceptable and basically read-
e but not really beautiful--a simpler system will usually suffice. With TEX
1 is to produce the finest quality; this requires more attention to detail,
u will not find it much harder to go the extra distance, and you’ll be able
special pride in the finished product.

Figure 2: Display of Right Margin

English words like ‘technology’ stem{.]reek root begimning with the letters
??7?...; and this same Greek word meal[.]art as well as technology. Hence the
name TEX, which is an uppercase form[.]?7?7.

Insiders pronounce the 7 of TE[.] a Greek chi, not as an ‘x’, so that
TEX rhymes with the word blecchhh. I[.]Jhe ‘ch’ sound in Scottish words like
loch or German words like ach; it’s [.]ish ‘j’ and a Russian ‘kh’. When you
say it correctly to your computer, t[.]minal may become slightly moist.

The purpose of this pronunciat[.]n exercise is to remind you that TEX
is primarily concerned with high-qual.]chnical manuscripts:~Its emphasis is
on art and technology, as in the und[.]ng Greek word.~If you merely want to
produce a passably good document--so[.]lthing acceptable and basically read-
able but not really beautiful--a sim[.]lystem will usually suffice.”With TEX
the goal is to produce the finest qul.ls requires more attention to detail,
but you will not find it much harder[.]e extra distance, and you’ll be able
to take special pride in the finishel.]

Figure 3: Display of Both Margins
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A Screen Previewer for VM /CMS
Don Hosek

A good previewer is a useful tool for working with
TEX, but unfortunately, there are very few available.
For users of TEX under the IBM VM /CMS system,
the only choice available used to be DVI82, a
Versatec driver that, as an added feature, allowed
previewing on IBM 3279 and 3179-G terminals.

To deal with this situation, I wrote DVIview, a
TEX previewer that displays its output on VT640-
compatible displays connected to an IBM mainframe
via either a 3705 controller or a Series-1/7171
protocol converter. In addition, the output routines
are modularized enough that it should be a fairly
simple task to modify the program to drive any
graphics terminal connected to the mainframe. (I
have plans to include support for GDDM-driven
displays in the near future.)

DVlview is a lengthy WEB program that inter-
prets the instructions in a DVI file and displays
them on the user’s screen as determined by com-
mands typed at the keyboard. The entire page may
be viewed with block outlines of the characters, or
smaller portions of the page may be selected and
viewed using the actual shapes of the TEX fonts.
Font information is read from PK files. (I cannot
recommend the PK format enough to people writing
new device drivers; the fonts take roughly half the
space of GF files and about a third the space of
PXL files. And PK readers are easier to write!)

The DVIview distribution includes two man-
uals:  “Previewing TEX Output With DVlview”
is the users’ guide and explains how to use the
program from a user’s standpoint. Also included
is “Installing and Customizing DVIview”, intended
for the systems person who installs DVIview. In-
structions are given for installing DVIview as is, as
well as instructions on adding changes to the file
and a “Hitchhikers’ Guide to WEB” (for those who
don’t care how they get where they’re going as long
as they don’t have to ride the bus).

Due to the size of the program, it cannot be
distributed over the networks. To obtain a copy
of DVIview and its documentation, send $30 (to
defray duplication costs), a blank tape, and a return
mailer to:

Don Hosek

Platt Campus Center

Harvey Mudd College

Claremont, CA 91711

This article first appeared in TEXmag, 1987#7.
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The program is public domain, so feel free to give
it away. However, since it is still a young program,
I'd like to keep track of who has copies for purposes
of distributing updates.

Why TgX Should
NOT Output PostScript — Yet

Shane Dunne
University of Western Ontario

In a recent TUGboat issue [1], Leslie Lamport sug-
gested that since PostScript is becoming accepted as
a standard page description language, perhaps TEX
could be modified to output PostScript instead of
DVI code. This is a good idea, but it should not be
done yet for the following reason: At the moment,
the available PostScript literature does not state
precisely how drawn objects are to be rendered on
the output raster. As I will show in this article, such
a specification of PostScript’s semantics is urgently
needed to allow precision application programs such
as TEX to properly use the language. I have written
to PostScript’s developers, Adobe Systems Inc. of
Palo Alto, California, to draw their attention to this
problem, and suggested that it be resolved publicly
using TUGboat as a forum for discussion.

For readers unfamiliar with the PostScript lan-
guage, a few words of explanation are in order.
PostScript is a language designed specifically for
specifying the output of raster printing devices.
The language is interpreted, with the interpreter
usually resident in the printer itself. It was in-
tended to be human-readable, and hence uses only
printable ASCII characters, but to simplify parsing
it uses a rather cryptic postfix syntax. This is
justified on the grounds that most PostScript pro-
grams will be written automatically as the output
of other applications. PostScript incorporates a
sophisticated device-independent drawing model in
which a single transformation matrix (called the
current transformation matrix or CTM) specifies
the correspondence between the user and device
coordinate systems. User coordinates are floating-
point numbers with essentially infinite resolution;
device coordinates are normally integers.

The incompleteness of the current PostScript
semantic definition is apparent from the following
example. Assume that the CTM of a PostScript de-
vice is set so that one unit in user space corresponds
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to the distance between adjacent device pixels, and
the point with coordinates (100,100) is well within
the visible part of the output page. (This is what
our TEX driver does.) Now suppose the following
code fragment is executed.

newpath

100 100 moveto

1 0 rlineto

0 1 rlineto

-1 0 rlineto

closepath fill

This draws an outline “path” which is a unit square
with lower left-hand corner at (100, 100), and then
fills it with black. It is reasonable to expect that a
single device pixel will be blackened — after all, that
is a black box one unit high by one wide, with the
units we have chosen. However on our QMS PS800
laser printer, the result is a two-pixel by two-pixel
box — four pixels are blackened. It turns out that
whenever you ask for a box which is = units wide
and y units high, you get one which is z + 1 pixels
by y + 1 pixels. Similar things occur with the stroke
command which draws lines —if you ask for a line
width of one unit you get lines two pixels wide, two
units becomes three pixels, and so on.

The practical upshot of this is that our DVI-to-
PostScript driver, which outputs code according to
what the PostScript reference manual says, always
yields TEX rules which are one pixel too long and
one pixel too high.

Attempting to second-guess the programmers
of the PS800 PostScript implementation, I came
up with the following scenario. We begin with the
outline path with four vertices (100, 100), (101, 100),
(101,101), and (100,101). Since we are working in
one-to-one scale, multiplying these coordinate pairs
by the CTM may add some translation factors,
but should not make any multiplicative change
to the values. The coordinates, which are real
numbers, must next be converted to integers for
the hardware, but they are already integers, and I
have verified that the translation factors are also.
Thus we can suppose without loss of generality that
the coordinates are unchanged by the CTM. Now
comes the strange part. The implementation seems
to interpret integer-valued coordinate positions as
pixels, and thus says that it must blacken all four
different pixels identified by the four vertices (and,
in this case, nothing else).

So apparently, each distinet coordinate position
(a mathematical point in the plane with zero height
and width) has been identified with a device pixel
(something with very real height and width). Of
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course, if I am drawing a box 1 inch by 1 inch at 300
dots per inch, the error is only 1 part in 300, but if I
am drawing small things (small with respect to the
device resolution), the error can be quite serious,
as shown by the above example. Unfortunately,
typesetting and related applications involve small
objects almost exclusively.

It would be more consistent with the PostScript
philosophy to identify integer-valued coordinates
(at 1:1 scale) with the lower left-hand corner of
a pixel. This would require a small refinement to
PostScript’s fill algorithms.

The PostScript Language Reference Manual [2]
says nothing definitive about the correspondence
between coordinate positions and device pixels. It
defines a virtual graphics machine separated from
the real device by various mechanisms (such as the
CTM) whose exact operation it does not define.
Now in my experience, anything not defined in
a software specification is usually defined by its
implementation, which in turn means that I can
expect different results from different printers, even
at the same dot resolution.

It is of course tempting to say “Why worry
about such details? If you want higher precision
just go to a device with more dots per inch.” There
are two answers to this. The first is that 300 dpi
laser printers, and lower-resolution mechanical dot-
matrix printers, are probably going to be around for
some time, and people will always want to use them
at least for previewing. The second answer is that
there really is no substitute for doing things right
in the first place. If the sizes of drawn objects can
be predicted with to-the-pixel accuracy, you can get
the most out of whatever printer you have paid for.
If not, you will always have to settle for less than
what you know the machine can do.

As a developer of precision applications like
TEX drivers, I need a formal definition of how
PostScript’s drawing operators (primarily £i11 and
stroke) should be rendered on raster devices, re-
lating the high-level virtual machine defined by the
language to the low-level hardware. Such a defini-
tion could itself be device-independent, speaking in
terms of a target device with z dots per inch reso-
lution horizontally and y dots per inch vertically. It
could take the form of a published article, perhaps
here in the TUGboat.

Aside from the fill-outline problem I have al-
ready mentioned, at least two other aspects would
have to be addressed (and now I must apologize
for using terms which will be unfamiliar to some
readers). First, are CTM-transformed coordinates
rounded or truncated in order to be converted to
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integers for the hardware? (I recommend trun-
cation since it is fast, and the user may change
it to rounding by adding .5 to the translation
components in the CTM.) Second, what is the
precise orientation of bitmap characters generated
by imagemask, with respect to the current point. 1
suggest that the current point should coincide with
the extreme lower left-hand corner of the rendered
image. That is, when the CTM is as described
in the earlier example, the current point should
identify the lower left-hand corner of a pixel, and
this pixel should be overlaid with the lower leftmost
pixel in the bitmap image. (A related issue is that
when the coordinate system is inverted vertically,
the current point should coincide with the extreme
upper left-hand corner of the image — this does not
appear to happen with our printer.)

A description of how the PostScript software is
structured, distributed, and implemented on specific
devices would also help applications developers to
understand its operation. My guess is that the
basic PostScript interpreter is provided by Adobe
Systems, and each device manufacturer writes their
own driver, but this is only a guess. Perhaps device
manufacturers tell Adobe how their machine works,
and later receive a fully-configured interpreter in
machine-code form. Just how much does the device
manufacturer do, and by implication, how much
can be expected from a given PostScript-compatible
product?

The issues raised in this article came up in
the course of research into musical score setting
using TEX. I have been working with a modified
DVI-to-PostScript driver which allows inclusion of
arbitrary PostScript code into TEX source material
using the \special primitive. The idea is to use
the power of PostScript to draw all the variable
elements of musical material (e.g. note stems of
variable length but fixed width). The lack of a
definitive explanation of how PostScript’s graphic
primitives work at the device level forced me to
spend a great deal of time writing tiny Post-
Script programs and examining the results — with
a microscope! —to figure out what the printer was
doing. I needed the microscope only to measure the
extent of various inaccuracies in size and position —
at 300 dpi the existence of these inaccuracies is
immediately obvious to the naked eye.
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Index to Sample Output
from Various Devices

Camera copy for the following items in this issue
of TUGboat was prepared on the devices indicated,
and can be taken as representative of the output
produced by those devices. The bulk of this issue
has been prepared at the American Mathematical
Society, on a VAX 8600 (VMS) and output on an
APS-u5 using resident CM fonts and additional
downloadable fonts for special purposes.

s Apple LaserWriter (300dpi):
ArborText advertisement, p. 110.
— TgXnology, Inc., advertisement, p. 103.
» Canon CX (300 dpi): Georgia Tobin, The
ABC'’s of special effects, p. 15.
a Compugraphic 8600 (1301.5 dpi):
TEXt1 advertisement, p. 106.
» HP LaserJet (300dpi):
Personal TEX advertisement, p. 99.
Linotronic 100 (1270 dpi):
Design Science advertisement, p. 105.
— Kellerman and Smith advertisement, cover 3.
Micro Publishing advertisement, p. 101.
Xerox 4500 (300 dpi): Greek sample text,
in Silvio Levy, Using Greek fonts with TEX,
p. 22, as indicated.
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Site Reports

The Commodore Amiga:
A Magic TgX Machine
Tomas Rokicki

The Commodore Amiga makes an impressive TEX
machine, able to compete with computers costing
several times its price. In this report on the status
of AmigaTgX, features will be discussed that might
well be profitably implemented on other machines.
Let me tantalize you, first, by mentioning that
it is possible with this package to go from your
document in your favorite editor to the first page
of your TEX’ed document in a preview window
in about a second of real time and with a single
keystroke or menu selection.

But before I discuss some of the more esoteric
features, let me tell you what the basic package
contains and requires. AmigaTEX comes on eight
floppies including TEX 2.9, iniTEX, IATEX, BibTEX,
preview, over 1200 previewer fonts, and some font
conversion utilities. Printer drivers are available
separately for the HP LaserJet Plus, standard
PostScript printers, the QMS Kiss and SmartWriter,
the NEC P6/P7 series, the Epson LQ series and
MX series, and some other less popular dot-matrix
printers. Plain TEX will run on a 512K machine;
IATEX requires a megabyte of memory. A hard disk
is not necessary; an extra two megabytes of memory
is cheaper and much more useful. Two floppy
drives are highly recommended. Three megabytes
of memory gives you the best environment.

The first question that pops up is, how can a
hard disk not be necessary if the package requires
eight floppies to distribute? Is it really possible
to put an entire TEX environment, including TEX,
the preview program, a printer driver, the editor,
previewer and laser printer fonts, and all of the
system software onto two floppies and still have
room for TEX source files? Indeed it is. The TEX
software less the previewer and laser printer fonts
requires less than 400K, including even the plain
format file and an editor. The key feature that
makes a floppy TEX environment practical is font
caching.

Font caching is based on the idea that, of
the thousands (literally) of fonts supplied with the
previewer and a printer driver, the typical user
will need only a few dozens, or maybe a hundred.
The idea is to find which fonts the user needs.
These fonts should be made easily available. This

TUGboat, Volume 9 (1988), No. 1

is easily accomplished. A directory is assigned
to hold the commonly used fonts; this directory
resides on a single disk that is always in one of
the disk drives when the user is using TEX. This
directory is initially empty. As the previewer or a
printer driver requires a font and cannot find it in
this font directory, it queries the user to insert the
appropriate distribution disk on which the floppy
was supplied. The driver program then copies it
into this cache directory, so the next time it is
needed, it is there.

This system works quite well in actual experi-
ence. The first few times a printer driver is run, the
user has to swap some floppies. But after the fonts
are in the cache directory, things go smoothly and
quickly. And two floppies are now sufficient for a
nice working environment.

But floppies are slow. Even fast floppies are
slow. The data rate of standard double density 90
mm floppies is 250,000 data bits per second, or about
31,000 bytes per second maximum. Actual transfer
rate is typically around 18,000 bytes per second on
good days. Thus, to load the TEX executable image
of 128,000 bytes takes seven seconds. This is a long
enough delay to get annoying after a period of use.

On a single-tasking computer, there would not
be much one could do about this. The Amiga
comes with a true multitasking operating system,
however, so it is a simple matter to run TEX in a
loop mode, where after finishing one document, it
hangs around and waits for the next rather than
exiting.

The plain format file is almost as large as the
TEX executable, so the delay in loading it is as
long as the delay in loading TEX itself. But, since
TEX is hanging around in memory, a copy of the
format file might as well stay in memory too. On
the Amiga, as TEX loads the format file the first
time, it copies the portions of the data structures
that will be destroyed as a document is processed
into another area of memory from which it can be
quickly restored as soon as the document is done.
Since some portions of the format file contain data
that does not change as a document is processed,
such as the string pool, these areas need not be
saved or reloaded after the first time.

Now, actually, it has not been mentioned that
on a single-tasking computer, both TEX and the
format file can be loaded into a RAM disk, from
which loading is quick. Nonetheless, the above tricks
require less memory and yield faster operation than
a RAM disk alone would provide. In addition, while
I've expounded these ideas in the light of floppy
drive storage, they are also useful when all of the
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files reside on a hard disk, although their impact is
not as great. The difference is that using the above
ideas, TEX is ready and preloaded at the instant
you decide to use it.

Still, TEX spends most of its time actually pro-
cessing documents. Even when run off floppies, the
fourteen second load time is dwarfed by processing
times of several minutes for sixty page documents.
TgX is doing a lot of work, so it is doubtful that
this processing time can be cut significantly using
the current hardware. A 68020 board can always
be plugged in, but the TEXbook will still take a
good quarter hour or more. So what facilities can
be provided that will allow the user to make the
best possible use of the time during which TgX is
working?

With a multitasking environment, the user can
read net news. But more often than not, the user
is wondering what the document looks like. With
the Amiga, TEX can send each page as it is finished
to the previewer. (Of course, the previewer stays
around waiting for new jobs just like TEX does.)
This way, as TEX is working on page twenty of that
forty page report, the user can preview any page
up to page twenty, and make changes in his editor
buffer as he finds things to change.

It is true that the message-passing executive
of the Amiga makes such communication easy to
implement; TEX simply sends messages containing
the page data as it completes each page, and the
previewer actually writes and re-reads the DVI file
as necessary. It should be possible to do a similar
trick under, for instance, the Unix operating system
using sockets.

So, at the moment, Joe User saves his file
from the editor, clicks on the TEX window with his
mouse and hits carriage return (it’s easy to make
TEX remember the last file name processed) and,
just as soon as that first page is done, it pops up
in a previewer window. But, if TEX encounters
an error, Joe must find the place where the error
happened in his file. In addition, he has no easy
way to process just a small portion of his document,
say the equation on page twenty-four, to see how

. his changes look.

At this point, it is not difficult to take care of
the problem for Joe. All we need to do is add some
small changes to his editor so that it understands a
function key or two, and sends the proper messages
to TEX. For instance, function key nine might be
programmed to take the current cut region, append
it to just the top of his file containing macros,
saving this file and telling TEX to start processing.
Joe uses EMACS, so such hacks are easily made.
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But Bob uses TxED (by Charlie Heath) and Paul
likes vi, and Peter has his own homebrew editor.
Source isn’t even available for most of these editors,
so how do you add such facilities?

Out of the sky appears William Hawes, author
of ARexx, an implementation of the REXX language
so revered on IBM mainframes. On the Amiga,
ARexx is so much more than a script language. It
is a general interprocess communication manager,
programmable in an interpretive language so simple
that anyone can use it. To make any program
talk to any other program on the Amiga, all the
developer must do is make it talk to ARexx. Then,
a set of four-line ARexx macros can be written by
either the user or the developer to transfer data
back and forth between the applications.

As of this writing, only two editors exist with
ARexx ports, so only these two can be used to make
an integrated environment with AmigaTEX. But
as more and more programs appear with ARexx
ports, the versatility of all of them will increase
dramatically. For instance, it is now possible to
integrate an editor, TEX, the previewer, a terminal
communications program and any number of other
programs in a single, unified working environment
that is remarkable to behold. A similiar situation
will soon exist with OS/2 on the IBM PC’s.

But enough soapboxing. You have to see it for
yourself. If you send me, Tomas Rokicki, a letter, to
Box 2081, Stanford, CA 94309, I will send you an
Amiga diskette containing a demonstration version
of the AmigaTEX package, and pricing and ordering
information. For information on ARexx, write Bill
Hawes at Box 308, Maynard, MA 01754.

DG Site Report

Bart Childs
Texas A&M University

We are now delivering TEX 2.9. It went in as easy
as the previous releases. We are also delivering
METAFONT 1.3. (We had been delivering out-of-
date 1.0 versions for more than a year.) We now
have a stochastic ArpaNet connection and should
find it easy to stay current.
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IBM VM/CMS Site Report

Dean Guenther
Washington State University

In February I sent the TEX 2.9 VM/CMS distribu-
tion tape to Maria Code. This tape includes a few
new programs, upgrades, fixes, etc.

SLITEX has been added to the distribution. It
has been requested for some time, but has been
difficult to get ahold of. Thanks to Barbara Beeton,
who sent me a copy of the fonts and macros. The
other newcomer to the distribution is DVI3279,
a screen preview program for the IBM 3279 or
3179¢g terminals. It works well on DVI files and
METARFONT output run through GFTODVI. Thanks
to Georg Bayer at the Technische Universitaet
Braunschweig in Germany for this contribution.
It is written in WEB, and requires GDDM and
FORTRAN. The messages from this program are
all in German, so héffentlich ist ihr deutsch gut.

Upgrades on the distribution tape along with
TEX 2.9 include IATEX, thanks again to Barbara. I
upgraded DVITYPE to version 2.9, and METAFONT
and all of its MF files to version 1.3. GFTOPXL was
also modified to output 1K blocks.

Bob Creasy made several upgrades and fixes
to the IBM printer support. We worked out a
scheme for DVI2LIST and PXLCVT to support larger
magnifications, a requirement necessary to support
SuTEX. Bob also modified DVI2LIST’s absolute
horizontal alignment to match DVITYPE. This fixed
a problem reported by several, who were unable to
get the following to line up:

{\obeylines\obeyspaces\tt

I I I I
0123456789012345678901234567890
I I I I
3

This now works. Bob also made upgrades to his
PFS font building EXECs, including allowing larger
magnifications, and support for generating the PXL
fonts used by DVI3279.
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Fujitsu Announces TEX Port

Fujitsu Limited, a member of the TEX Users Group
of Japan, announced that it has completed the
porting of TEX V1.0 into their M-series, large-scale
mainframe computer. This product, FACOM OSIV
TEX VO01L10, is now available to users. The com-
mand procedure provides support for various print-
ing devices and formats; it allows users to specify
execution units (INITEX, DVlwrite, printing), to
set printing devices (including display) and printing
sizes, and to establish execution environment (batch
or TSS). For more information:

Shozo Taguchi

Deputy General Manager

Software Division

Fujitsu Limited

140 Miyamoto, Numazu-shi

Shizuoka-ken 410-03, JAPAN

UnixTEX Site Report
Pierre A. MacKay

The January 1988 upgrade of the UnixTEX distri-
bution is the most important and far-reaching in
several years. The changes in TEX itself since the
last site report are relatively trivial, and correct
bugs that only very advanced users of the program
would ever be likely to run into, but almost ev-
ery other part of the distribution has undergone
major changes. TEX has now reached Version 2.9,
and the source file has been slightly reformatted
with ASCII form-feeds immediately preceding each
starred module. This has no particular effect on
UnixTgX, except in the change files, where the last
starred module before the index:

"L@* \[54] System-dependent changes.

(the module for system-dependent code) is usually
referenced, and will cause an error if the form-feed
is not added to the change file.

The most important news associated with the
compilation of TEX however, is the successful com-
pletion of TEX-to-C, an interpreter which takes the
Pascal output from tangle, and converts it into
clean C source code, lintable, and so far as we
know, completely consistent with the ANSI draft C
standard. This interpreter is the result of several
years of work by Tom Rokicki and Tim Morgan.
Rokicki did the ground work a few years ago, and
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Tim Morgan has refined and restructured the whole
system so that it now promises to make it possi-
ble to eliminate the proliferation of system-specific
change files. The code generated is smaller and
substantially faster in execution than even the best
Pascal compilations, and it makes the generation of
a truly immense TEX possible, since C is not subject
to the Berkeley Pascal compiler restriction on array
sizes. (Berkeley pc restricts array indices to a 16-bit
range.) The code can be compiled in two modes,
one with standard variables, which seems to work
on just about every system tried so far, and one
with register variables, which works if your compiler
is clever enough, and produces executables that are
about 10% faster than the non-register versions. (I
note, with some amusement, that the 68010 Sun-2
compiles correctly with register variables under OS
3.2, but the 68020 Sun-3 does not.)

METAFONT is still at version 1.3. There have
been some slight changes in the Computer Modern
mf files over the past year, and it is probably
advisable to compile all fonts again. There are small
problems with low resolutions still in CMMI6, CMTT8
and CMTEX8, which produce strange paths when
compiled at 118 dpi resolution for the BitGraph and
Sun screen previewers. Readers of TEXhax will have
followed the recent discussion of mode_specials
added to compiled fonts in GF format. The purpose
of these is to provide, in the font itself, a record
of the settings used when the font was made. A
typical group of mode_specials as printed out by
the UNIX strings utility is:

cmri0

mag:=2.0736;

mode:=RicohFortyEighty;

pixels_per_inch:=300;

blacker:=0.2;

fillin:=-0.2;

o_correction:=0.5;

The macros to produce this information are part
of the file U_Wash.mf in the directory ./utility-
fonts/bases on the UnixTEX distribution tape.
Because we run both write-white and write-
black printers at the University of Washington, we
have had to think more clearly about the adjust-
ment for write-white devices (discussed by Neenie
Billawala in TUGboat Vol. 8, No. 1, pages 29-32).
Both the changes to cmbase.mf described there oc-
cur in the font_setup macro, and there is really no
need to have an entire write-white cmbase_w.mf and
a separate preloaded version of METAFONT as we
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have had for the past year. The ./cmfonts/mf di-
rectory now contains the short white_setup.mf file,
which is used in place of the write-black font_setup
when appropriate through the addition of the line
let font_setup=white_setup to all write-white
mode_defs. Add the line input white_setup to
your local mode_def file. The fonts currently on
the tape have all been recompiled with the macros
described above.

There has been only one significant change in
TrXware since the last distribution. The dvitype
program has been changed to reflect a change made
in TEX itself. Make sure you have the latest version
(2.9) before you try to trip, or you will get some
misleading discrepancies in the dvitype output file.

A sub-directory of ./tex82/TeXware contains
the CWEB programs, which extend the whole idea of
integrated documentation to the C language (which
desperately needs it). These programs are not to
be confused with TEX-to-C, which starts from the
original Pascal-based WEB files. CWEB is the work of
Silvio Levy of Princeton.

A few minor bug-fixes have improved the suite
of PK utilities in ./mf84/MFware. These, and some
C versions of the same programs were provided by
Tom Rokicki. A new directory, ./mf84/MFcontrib,
includes some PostScript utilities and PXtoGF, which
was brought into Unix compatibility by Karl Berry.
It was the availability of this program which made
it possible to convert the AMS Cyrillic and special
symbol fonts into GF format. Tom Rokicki is
presently putting the finishing touches on the WEB
source for PKtoGF, which will make it possible to
send out more fonts in less space without excluding
the large number of output drivers which use GF
format.

The most important unfinished business in all
the above is the extension of the TEX-to-C approach
to METAFONT, TpXware and MFware. If all the
standard WEB programs could be interpreted into
ANSI draft standard C code, as has been done
with TEX, it would be possible to eliminate the
proliferation of system-dependent change files from
the UNIX distribution and to target the large and, so
far, inadequately served System V UNIX community.
Above all, we need a bootstrap tangle.c.

Up till now, the distribution tape has offered
a small range of precompiled binaries of TEX and
METAFONT. This makes less and less sense when
even VAX no longer means a single architecture
and the binaries will soon be dropped. It might
be desirable, however, to send out a variety of
precompiled tangle executables. I can offer tangle
precompiled on a VAX11-750, a VAX8550, a Sun2
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(MC68010) and a Sun3 (MC68020). If people will
send me precompiled tangle executables for other
architectures in btoa format, I will put them on the
distribution as I receive them.

Since almost all DVI drivers now use either
GF or PK format fonts, the PXL directory has been
removed from the distribution. In compensation, a
larger range of precompiled GF format files is being
sent out, but even these can target only a small
number of devices. Lowres and CanonLBP fonts
(200 and 240 dpi) are still well represented, but
I wonder how many 240 dpi devices are still in
use? At 300 dpi, both write-white and write-black
fonts are provided (the write-white is tuned for the
Ricoh 4080 print engine, and the write-black for
the ubiquitous CanonCX). If you have any 300 dpi
device at all, one or other of these compilations
will serve as a temporary resource, but you will
probably want to recompile to get the best out of
a print engine that is neither of the above. That
unhappy compromise, the 118 dpi font, is also still
with us. The AMS Cyrillic and special symbol
fonts exist only in write-black versions because they
were compiled long ago on a Tops20 machine in old
METAFONT-in-sAIL, and I cannot recompile them.

Several of the output drivers have been revised
by various contributors to the distribution. Scott
Simpson of TRW has completely rewritten the
driver for QMS/Talaris, which is now known as
quicspool. The basic README file for this is worth
reading even if you don’t run a QMS machine.
The entire ctex system has been reworked, and
enhanced by the addition of System V code and
routines for a previewer on the ATT 5620 supplied
by Lou Salkind of NYU. There is also a new
pair of previewers, texsun and texx, running
under SunViews and X, respectively, which was
contributed by Dirk Grunwald of the University
of Illinois. The backbone of the system is the
library developed by Chris Torek at the University
of Maryland. The ctex library has already spawned
a larger number of derived systems than any other,
and it seems appropriate to suggest here that drivers
written in C might profitably be adjusted to make
use of as much common code from ctex as possible.
GF and PX interpreter modules are beginning to
proliferate, and they all do essentially the same
thing. If there is some strong argument of increased
efficiency in one of the interpreters outside ctex
then surely the techniques could be incorporated
into the ctex library.

The LN03 was provided with a new driver by
Matt Thomas in September, but his shipment of
code got lost in a mail crunch. My apologies for
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not unwrapping it earlier. In any case it is on the
distribution now.

There is no major new development in dvi2ps
ready for release as yet. I have increased the array
sizes to reflect the fact that GF format permits 256
character fonts, and have changed the meaning of
the -d flag so that it can be used to change pixel
density. The default remains 300 dpi, but a flag
value of -d 600 is available for devices such as the
Varityper VT600. The header file tex.ps needs to
be completely rewritten to eliminate the dozen or so
300 dpi-isms, and allow for some sort of conditional
coding. For now, a 600 dpi version has been added
to the distribution under the name tex6.ps. This
automatically replaces the default tex.ps when the
600 dpi flag is used.

The foreign-language ./babel directory is at
last beginning to grow. In addition to Portuguese
there is now a German section, with a German
hyphenation file, a Swedish section with a complete
package of macros for Swedish-Language I#TEX,
and a Semitics section with a first pass at TeX-XeT.
In the near future, I hope to add a machine-
independent change file for use with TEX-to-C,
which will make TeX-XeT much easier to compile.

TEX to C Converter

Tim Morgan
University of California, Irvine

Tomas Rokicki and I have developed a set of
programs, makefiles, shell scripts, and a changefile
which can automatically convert tex.web into a C
program. We are very glad to say that the entire
conversion package has been placed in the public
domain, and it is being distributed by the UNIXTEX
site coordinator, Pierre MacKay, at the University
of Washington. It’s also available for anonymous
ftp from Internet host “ics.uci.edu”.

There are still a number of developments in
progress as of this writing. Several people are
working on adapting the conversion software to
work for METAFONT, and this effort is nearing
completion. We are currently looking for someone to
convert the TEX ware and METAFONTware programs
to C as well, preferably via an automated process.
Once tangle, in particular, is available in C, a site
with only a C compiler will be able to bring TEX
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and METAFONT up starting with only sources on
the UNIXTEX distribution tape.

The C source which is generated is fairly
efficient and portable. It passes through lint with
no unexpected complaints, and I've tried the code
on a number of different UNIX systems. In all
cases, and with versions of TEX from 2.2 to 2.9,
the resulting executables easily pass the trip test
on the 4.2BSD-based machines available to me for
testing. The environments in which I've tested
the code include a VAX-11/750 running 4.2BSD,
SunOS 3.2 on a Sun-3, Sequent Dynix 2.1.1, and
Integrated Solutions UNIX version 3.07. The code
turned up minor bugs in the VAX, Sun, and Sequent
compilers, but workarounds were found in all cases.
I was also able to compile the C sources and pass
the trip test using the System V compilers supplied
by Sun and Sequent. As long as there is sufficient
memory available, I believe that this code can be
easily ported to any C environment. It has been
in production use at the University of California,
Irvine, for over six months. Although improvements
in the conversion process are still being made, the
code which is generated remains almost the same,
so I consider it to be highly stable.

Obviously, the most important thing is that
TEX is converted automatically into C. This feature
makes it easy to track new versions of TEX as they
become available. A changefile is used to handle
many of the necessary changes, and therefore a
working tangle is required. The output from tangle
is mainly PascaL, although with a C flavor. It
is then converted into C and split into multiple
modules by a pipeline of other programs. The
entire process is automated, so all the user need do
is type “make”.
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VAX/VMS Site Report

David Kellerman
Kellerman & Smith

There is a new version of the VAX/VMS distribution
available from Kellerman & Smith. TEX is at version
2.9 and changing quickly, METAFONT is at version
1.3. Most of the other software, most of the macro
packages, the font sets, and the packaging of the
release have also changed since our last release.

The repackaging is perhaps the biggest change
to the new distribution. Over the years, our
conversations with new users of TEX have made it
clear that this enormous and complex package has
all the intrigue of a giant puzzle for many users,
but has, well, the frustration of a giant puzzle for
many others. To help make TEX more accessible to
the increasing number of users who hold the latter
view, we have rearranged it into pieces that can be
installed selectively with the standard VMSINSTAL
mechanism. This should be of particular benefit to
users who want to get TEX or I£TEX going quickly,
who need to fit a system into very little space, or
who are working in a cluster environment. (You old
pros can still install it by hand if you want to.)

The font sets, based on new Computer Modern
METAFONT sources, have been expanded to mag-
steps 0-8 for both the XEROX XP-12 (QMS) and
the Canon CX (IMAGEN). They are distributed in
PK format and come with a new utility program,
XXtoXX, that converts between GF, PK, and PXL
formats (all combinations) and converts from one
RMS record format to another. The XXtoXX
utility is fast, it can convert multiple files in one
execution, and we have tested it more thoroughly
than some of our earlier changes to font conversion
utilities.

The TATEX and SLITEX macros are updated.
Also, we now provide all the fonts they require, and
the XXtoXX utility can produce SLITEX “invisible”
fonts to match any normal font.

The contributed software on the release in-
cludes the LNO3 driver from Flavio Rose, the
PostScript driver and screen previewers from An-
drew Trevorrow, and the MWEB software (Modula-
2 WEB) from Wayne Sewell.

The software is now available on either 2400’
magtape at 1600 bpi or TK50 cartridge, and costs
$200.00 (U.S.) including shipping within the U.S.
and Canada. Add $50.00 (U.S.) for air parcel post
shipment to other countries.
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Typesetting
on Personal Computers

Writer’s Tools I:
PC Spelling and Grammar Checkers

Alan Hoenig and Mitchell Pfeffer

In my pre-TEX days, I was “heavy” into spelling
and grammar checkers. They were such convenient
shortcuts that it was like getting something for
nothing. These programs were tailored to suit my
word processor, and I had to give them up when I
replaced that word processor with TEX. None of
them had any problem accepting my TEX source
files— ASCII was usually easier for them than
the special-format word processing files— but they
usually stumbled over TEX’s embedded commands.
Since then, these programs have become much more
robust. It’s appropriate to take a look at them to
see how helpful they might be today.

Spelling Checkers

Spelling checkers offer the fewest problems for use
with TEX, and almost any decent one is worth
your while. It’s notoriously difficult to proofread
your own work anywhere near accurately. All spell
checkers let you build up auxiliary dictionaries for
the TEX commands in your documents. I looked
for speed and the absence of idiosyncratic behavior
in the presence of TEX. One particularly annoying
problem is the inability of some of them to use digits
to delimit a word. Thus, “vskiplpt”, “vskip2p”,
“yskip3p”, and so on are all distinct words to these
spell checkers. You can’t, therefore, add “vskip” to
an auxiliary dictionary. (This problem won't apply
to all the Goody-Two-Shoes who conscientiously
add proper spacing to separate their commands
from their qualifiers.)

I tried several programs for this column, and
two are worth commenting on. Webster’s New
World Spelling Checker was fast, but it suffered
from the embedded digit syndrome I mentioned
above. Its dictionary contains 110,000 words, and
it will catch repeated words. Apart from the
embedded digit problem, it was also difficult to run
NWS across subdirectory boundaries. That is, if
a file is in directory \articles and the software
is in \spell, I could not invoke the program
from the \articles subdirectory. This is a bit
of a bother. The brightly-bound user manual is
quite adequate; you’ll have no problem getting
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this program up and running. (Webster’s New
World Spelling Checker, Simon & Schuster Software,
1230 Avenue of the Americas, New York City 10020;
$59.95)

Altogether more satisfactory is the top-rated
MicroSpell from Trigram Systems, even though
its dictionary contains a ‘mere’ 80,000 words. It
works like lightening, and I can run it from my
document subdirectory. I can configure it to treat
digits as word boundaries, so I can add “vskip”
and so on to my auxiliary dictionary. It also will
catch repeated words and do simple capitalization
and punctuation checking. It's particularly good
at guessing at what [ really meant in instances
when I really mangle a spelling. You’ll have no
problem with the manual, or with installing and
using it. A winner. (MicroSpell, Trigram Systems,
5840 Northumberland Street, Pittsburgh, PA 15217;
(412) 422-8976); $69.95)

T was unable to locate any spelling checker that
treats the backslash as a letter. Therefore, while all
could catch my “hobx-es” and my “medksips”, none
could tell me when I forgot the leading backslash.

Grammar Checkers.

Grammar checkers are more problematical. Are
they ever any good? It’s doubtful they can make
you a great writer, or even a good writer, but their
suggestions will prevent you from committing most
major solecisms. They are particularly good at
catching the passive voice syndrome (“it is to be
hoped...”) which infects so much technical writing.
Since TEX's commands fit into no syntax scheme,
grammar checkers usually stumble badly over TEX
source. The problem is acute in those programs
which provide on-line analyses of your writing. You
can’t tell them to bypass command sequences, about
which they persist in complaining. It takes forever
to analyze a file in these circumstances.

If used conscientiously, grammar checkers put
themselves out of business. After awhile, one
becomes adept at avoiding the errors grammar
checkers pick up.

The best for use with TEX is Right Writer. It
creates a separate file for its analysis. Although
this contains a record of every unmatched delimiter
(it won't look to the next line) and of every
halign table (which is a long, complex sentence
to it), at least you can zip past these messages
and concentrate on matters of substance, like the
passive voice, padded and redundant phrases, and
archaic or technical usage. As a bonus, the program
“orades” you by assigning numerical values to the
readability, strength, degree of description, and
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usage of jargon of your document. Yuppie writers
will enjoy competing against themselves! Finally,
when you've finished ignoring or implementing its
comments, you run your file through the program
to strip out its comments. RightWriter is easy to
set up and use. (RightWriter; RightSoft, Inc., 2033
Wood Street, Ste. 218, Sarasota, FL 33577, (813)
952-9211; $95)

In non-typesetting situations, reviewers award
first place to Grammatik II, and it’s easy to see
why. Its developers gave it slick packaging and
included well-written manuals. Not only does it do
its job well, but it is almost endlessly configurable.
You can tell it which error types to ignore, and
you can revise its rule dictionaries so Grammatik
will search documents for your own idiosyncratic
mistakes. You can instruct it to run silently and
include its error reports within your file, but it lacks
one essential capability for TEX users: the ability to
strip these messages out when you're finished with
them. (It’s easy enough to create a Pascal filter
to excise them because these inclusions all have a
standard format. You may decide Grammatik’s
extra functionality is worth this extra effort.) One
of Reference Software’s personnel told me that they
have scheduled the release of a major upgrade,
Grammatik III, for mid-spring. (Grammatik II;
Reference Software, 330 Townsend St., Ste. 131, San
Francisco, CA 94107 (800) 872-9933; $89.00)

A program called Readability is not quite a
grammar checker, but not quite not one either.
Originally developed in Sweden (of all places),
it performs extensive statistical analyses on your
prose, informing you (in sophisticated displays) how
many long sentences you have, how many long
words you use, how many runs of long words you
have, and so forth. The program generates some
overall comments on your document, and allows
you to redo these analyses assuming your document
fits into several different categories, such as novel,
juvenile book, newspaper article, bureaucratic gob-
bledygook, and others. Readability won't catch the
passive voice or repeated words, which is why it
isn’t a grammar checker. This program displays
its non-English origins in some amusing typograph-
ical errors in its (otherwise excellent) manuals and
screen displays.

My impression is that the quality of one’s
writing will soar should an author conscientiously
use the results of Readability to re-work the doc-
ument, particularly if you use it in conjunction
with a program like RightWriter. The key word
in that sentence is conscientiously. A lot of work
is involved, and most of the people I know who
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put pen to paper (or the electronic equivalent) are
wanting in that trait. (Readability; Scandinavian
PC Systems, 3 Brookside Park, Old Greenwich, CT
06870, (203) 698-0823; $59.95)

In a forthcoming TUGboat, we’ll cover addi-
tional writer’s tools.

Grapevine Reports of
Inexpensive Versions of TEX

Alan Hoenig and Mitch Pfeffer

The TEX community may be interested in two prod-
uct announcements we received & propos of cheap
versions of TEX available for PC-based systems. We
have not yet verified any of the claims of these
announcements, but we hope to report on them in
greater detail in an upcoming issue.

Gary Beihl (cad.beihl@MCC.COM; postal ad-
dress is MCC, 3500 West Balcones Center Cr.,
Austin, TX 78759; 512-353-0978) has recently com-
pleted a port of TEX2.7 to MSDOS using Datalight’s
C compiler. ‘DosTEX’ has passed the TRIP test and
may be freely distributed provided that all copies
are complete and unmodified, and that no fee may
be charged for redistribution. Your system will need
640K memory and 4.5MB hard disk space. A mod-
ified version of Nelson Beebe’s Epson .dvi driver
is included. Output is 420hx216v dpi. DosTEX
compiled the TEXbook at about 15 sec/page on
a 6Mhz, 1 wait state, AT clone. The package
contains a fairly complete texinputs directory, and
a reasonable subset of the grand ensemble of CM
fonts. DosTEX comes to you complete on seven
360K floppy diskettes plus installation instructions
minus any warranty or support, although Gary will
attempt to fix bugs in a timely fashion. DosTEX
is priced at US$75 (US$85 foreign), and a check
or money order payable to Electronetics should be
mailed to Electronetics, Inc., ¢ Gary Beihl, 119
Jackrabbit Run, Round Rock, TX 78664.

Richard Kinch has also ported TEX to the
C language, and dubbed the result ‘Turbo-TEX.’
Pricing for the Turbo-TEX software and documen-
tation range from $99 for the IBM-PC compatible
version to $2000 for a VAX version. The price for
a source-code kit for the IBM FC, including the
Turbo-TEX C source code and the Microsoft C com-
piler 5.0, is $650. Complimentary demonstration
copies of Turbo-TEX for PCompatibles, AT&T Unix
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complex expressions) when encountering limits of a
given C compiler.

Since we wrote the translator itself in C, the
only compiler needed to build TurboTgX from
tex.web on a new, stand-alone machine is a C
compiler. (We also apply the translator to TANGLE.)
We maintain portability for all the translation tools,
and not just the TEX program.

A further goal was to have a single C source
for all target machines and operating systems. C is
suitably adept at conditional compilation with its
standard preprocessor, and we used that language
feature to keep a unified C source for both Unix
System V and MS-DOS. We used only features
common to the various C language standards to
minimize the amount of conditional code. We
also combed out all operating system dependen-
cies into small, hand-written, separately-compiled
source filles. We maximized the portability of the
source code by carefully designing the translator to
produce only portable C constructs.

Finally, our watchwords were “correctness”
and “certifiability”. We designed a product that we
could finish on a limited schedule and budget, but
which would still be a full implementation of TEX.
Thus we tended to decide design details in favor of
conserving simplicity of the handwritten code wvs.
saving execution time or code size.

Creating PASCHAL, Our Pascal-to-C
Translator

The bulk of the TurboTEX project involved the
Pascal-to-C translator, which we named PASCHAL.
We chose a name so close to “Pascal” because
we wanted to emphasize the equivalency of the
C output to the Pascal input. When speaking
aloud, one may pronounce the name “PASCHAL”
with a Mediterranean accent to distinguish it from
Pascal, and thereby also emphasize the etymology
of both terms in Greek (Pdscha) and Hebrew
(Pesakh). (Those unaccustomed to these languages
may simply raise the pitch of the second syllable
over the first.)

We were fortunate to have had experience
writing large programs in both Pascal and C, so
that we had a clear understanding of the issues
involved in translating one into the other. We also
have written several language-based translators for
other applications.

The two languages are thoroughly similar in all
but a few features, and TgX is restrained in the use
of Pascal’s distinctives. In the cases of a few hapar
legomena, we simply rewrote the difficult Pascal
statements in a more common dialect.
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Our development system, an AT&T 3B1 run-
ning Unix System V, provided the YACC and
Lex tools to automate the production of PASCHAL’s
parser. We also referred to the grammar from
the Berkeley pc Pascal compiler (likewise written
in YACC) to guide us in designing and writing
PASCHAL’s parser.

To date, PASCHAL has required 240 hours of
senior programmer effort and a total of 3200 lines
(10,800 words) of source code in YACC, Lex, and
plain C. The PASCHAL executable on our machine
is only 62K bytes (not counting dynamic memory
used for storing pending output).

The various modules of PASCHAL organize as
follows: the main function to interpret command-
line options and input file names, the lexical ana-
lyzer, the syntax tables and semantic actions of the
parser, dynamic memory allocation, string handling,
symbol table, parameter list interpreter, subrange
interpreter, non-scalar type analyzer, variant record
decomposition, and function-return-value replace-
ment.

Besides the PASCHAL translator proper, we
created a run-time “Pascal Compatibility Library”
in C to replace the Pascal run-time library, and a
header file, paschal.h, which contains macros used
by the PASCHAL output.

Translating TEX to “Pure” C

We will now discuss translating TEX in Pascal to
TEX in C. We will defer the details of how we
translated operating-system dependencies, such as
the run-time library and I/O, until the following
sections on Unix and MS-DOS.

The easiest parts to translate include most of
the control structures, such as compound state-
ments, conditionals, loops, and so on. Using YACC
and a few string-handling functions does the job.
Certain cases, like Pascal for loops, have a more
complex meaning in Pascal than in C, and PASCHAL
puts in extra C statements to achieve the absolutely
equivalent effect.

One aspect we handle on the lexical level
is conflicts in reserved words. Some of TEX’s
identifiers, like int, are reserved words in C, so
we recognize them specially and prefix a “PCL” on
them before they reach the parser. In this way we
avoid any conflicts in the C output.

Also on the lexical level, we recognize the Pascal
built-in functions and procedures, and change them
into the names used in the “Pascal Compatibility
Library.” This library eventually links with the final
executable.
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The lexical analyzer also handles conversion of
numeric and character constants into appropriate C
constants. Most operators also have a simple lexical
equivalent, such as Pascal’s “<>” and C’s “!=",

The operators and precedence in the two lan-
guages have a few subtle differences, requiring
special care in certain cases. For example, Pascal’s
“/" is strictly real division, while in C it is either
the integer modulo or real division, depending on
the operands. PASCHAL recognizes all such special
cases and is careful to clothe them in appropri-
ate parentheses and type casts. Built-in functions
can also be very tricky. For example, the Pascal
“abs” adapts implicitly to the type of the operand
while C’s “abs” is strictly integer. PASCHAL cages
chameleons like this with C preprocessor macros
that mimic the Pascal behavior.

Most cases of the Pascal type statement trans-
late into a C typedef. PASCHAL does an optimal
mapping of each Pascal subrange type into a C
char, short, int, or long, based on the storage
or execution speed profile of the target machine.
PASCHAL uses the C unsigned modifier to optimize
use of storage or execution time. PASCHAL trans-
lates Pascal const statements into C preprocessor
#define’s, thus permitting the C compiler to reduce
constant expressions at compile-time.

A Pascal record translates into an equivalent
C struct. In the case of variant record’s, C
union’s appear. The syntax of Pascal’s variant
record’s, however, is different enough from C’s
struct’s and union’s to make coding of the task
difficult. In some cases PASCHAL must generate
extra synthetic identifiers to label parts of the C
struct.

Arrays pose several problems. Pascal separates
items in lists of array subscripts with commas,
while C requires them to be each in square brackets.
Pascal permits array bounds to start from any
integer, while C always uses a zero lower bound.
Thus PASCHAL must keep a symbol table of array
names and their lower bounds, and insert an offset
into each dimension of each reference to an array
element.

When an array appears on the left side of an
assignment, we know in the case of TEX that it is a
string assignment. PASCHAL outputs C code to copy
a string in that case.

In Pascal, a function or procedure call may or
may not have a parenthesized actual parameter list,
so the translator has to maintain a symbol table to
know whether an identifier reference is to a variable
or a call.
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Pascal and C take different approaches to
declaring formal parameters to functions and pro-
cedures. Pascal does it sensibly, whereas C expects
you to recite the identifier list once in the paren-
theses and once again (with types this time, please)
after the parentheses.

Pascal and C use radically different methods
to return a value from a function. Pascal requires
that the returned value be assigned to the function
name and that control flow exit at the end of
the function body. C simply uses a built-in
“return” statement. Thus PASCHAL must insert
a synthetic returned-value variable declaration into
each function, convert all Pascal assignments of
return values to assignments to that variable, and
insert a return statement at the end of the function
to return the value of the variable.

To make separate compilation possible, PASCHAL
will gather external declarations for the whole Pas-
cal program together and create a C “include” file
from them. The functions of the C source may then
be arbitrarily split into separate source files for sep-
arate compilation. The PASCHAL accessory program
splitp, given an arbitrary number of lines, splits
the PASCHAL C output into smaller source files, each
containing about that number of lines.

In a few cases of Pascal language features, we
just change the TEX source (with the changefile) to
avoid a difficult Pascal feature that is rarely used
by TgX. For example, TEX uses Pascal’s non-local
goto's for error termination, and we follow Knuth'’s
suggested strategy by substituting a call to the C
exit () function.

Connecting TEX to the Unix System V
Environment

The matter of file I/O does not permit much in
the way of automatic translation. We modified by
hand TEX’s code for file opening/closing, text line
input, and read and write statements. The changes
convert these operations to use the C standard I/O
library. While this hand-crafted modification was
tedious, it amounted to only a few hundred lines
and was mechanical.

To the list of handmade modifications we must
add the *“dirty Pascal” which Knuth cites in the
index to TgX: The Program. C is able to perform
these tricks as well as Pascal.

C provides a standard way to access command-
line arguments, and we provide the customary TEX
features in that respect. Also straightforward in C
under Unix System V are: inveoking a sub-shell for
editing during a TEX run, detecting an interrupt
key-press, and determining the date and time.
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We use a novel method made possible by C
to obtain pre-loaded versions of TurboTEX. We do
not process core dumps into modified executable
images, which has been the strategy of such pro-
brams as the Berkeley Unis undump utility. Instead,
we created a utility program fmt2init in C, which
adds C initializers to the global declarations of the
TurboTEX source code, thus creating source code
for pre-loaded versions of TEX. The fmt2init
utility determines the proper global variable initial-
izations by executing the initialize function from
the TurboTEX source, and by analyzing the initex
format file which defines the preloaded state. This
method has several important advantages over the
core-dump method: (1) Complete portability of the
pre-loading process, since C initializers are portable
(as opposed to core-dump files which are inher-
ently non-portable), (2) Smaller executable files
and faster program loading, since C global variables
which are initially undefined or zero take no space
in executables compiled from C, and (3) Portability
of the initialized data, since C correctly initializes
items like character data for the underlying machine
architecture.

Once we had debugged our first version of
TurboTEX for Unix System V to where it would
process complex documents, we were ready to try
the TEX TRIP. To our satisfaction, TurboTgX
processed the entire TEX TRIP without error on the
first attempt.

Sugar-Coating Our Translation for
MS-DOS PC’s

Having finished our initial version for Unix System
V, we turned our attention to porting the TurboTEX
translation to the IBM PC and compatibles. For
this effort we chose the Microsoft C Compiler version
5.0, since this compiler offered a run-time library
compatible with the Unix standard I/O library, a
reputation of being bug-free, and accommodating
memory models for large programs like TEX.

The main issues of porting a large program
like TEX to the PC have to do with the unfriendly
architecture of the 8086 processor. Its limitations
arise partly from its being a 16-bit processor with
a 16-bit (64K byte) address space, and partly from
an illogical design to expand the address space to
20 bits (1M byte, reduced to 640K on the PC).

Taking the verified TurboTEX C source to
the PC and getting the code to compile and
run correctly required an unpleasant amount of
effort, almost as much as that to create PASCHAL.
However, we were aided by PASCHAL itself in that
as we discovered quirks in the way the PC executes
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C, we were able to make small changes to PASCHAL
to correct whole classes of problems in the PC’s use
of the source code.

The main problems were: getting the pro-
gram %o run in 640K, getting correct coercion of
parameters in function calls, and getting I/O to
work properly with the changed operating system
environment.

Finishing with Output Drivers and Utilities

We ported Nelson Beebe's output drivers in C (see
TUGboat Volume 8, No. 1} to Unix System V.
Beebe’s source code, at the time we received it,
required only a few changes to compile and run
perfectly. At our site we use DVIJEP for the HP
LaserJet+ and DVIIBM for IBM-compatible dot-
matrix printers.

The font metric and bitmap files require no
translation, since they are in a completely portable
format to begin with.

Encore!

We have a number of items on our wish-list of
future upgrades.

In the course of translating TEX we first trans-
lated TANGLE. The WEB and other Pascal-based
utilities not strictly required to run TEX (WEAVE,
TFtoPL, etc.) will follow soon.

Previewers must be written for specific graphics
hardware, so we will first produce them for ounly a
few machines, namely the AT&T 3Bl and the IBM
PC, in order to have control over our own versions.

We would like to turn PASCHAL loose on META-
FONT next. The METAFONT source provides some
new challenges, but we are confident that our design
will adapt well to any problems involved.

As to ports to other machines, we hope to
complete them for the Apple Macintosh, IBM’s
0S/2, and VAX Unix and VAX/VMS. TurboTgX
may run unchanged on the two VAX operating
systems, but we have not yet attempted that port.

Since there is no object code standard for
the hundreds of various Unix System V machines,
those with Unix machines which we do not support
should obtain the TurboTEX source code from us
and compile it for their machine.

There are several optimizations to TEX which
we hope to hand-craft in C for TurboTgX, including
rewriting the “inner-loop” code, optimizing near
and far pointers in the PC version, and using C
dynamic memory to optimize at run-time the use of
memory for arrays.

We would like to improve PASCHAL, or possibly
write a post-processor, to improve the looks of the
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resulting C code. Like processed cheese, the food
value of the original is there, but the flavor is
changed and the texture is gone.

Distributing the Product

We have elected to make TurboTEX a “semi-
commercial” product within the US, that is, we
will charge a modest license fee for each copyrighted
copy of the binary and/or source code. However,
unlike other commercial versions of TEX, the source
code will still cost less than the other’s binaries.
We will distribute a complete package including
TurboTgX, utilities, and printer drivers.

Late-breaking News. We have completed some
preliminary benchmarks on the VAX BSD version of
TurboTEX, with encouraging results. We compared
TurboTEX in C to the public-domain Unix TEX
distribution in Pascal on a VAX 750. We observed
an execution speed-up factor of between 1.6 to 3.0
compared to the Stanford distribution TEX (the
factor varies depending on the type of document
being formatted). The size of the TurboTgX
executable code is about 60% of the distribution
version.

easy TpX

Ester Crisanti
Alberto Formigoni
Paco La Bruna

1 Introduction

1.1 easyTgX; o

TEX has introduced new powerful tools for scien-
tific documents typesetting, allowing formulae to be
easily built up through a linear language. As a new
tool using TEX, a project was born in 1984 at the Is-
tituto di Cibernetica (now Dipartimento di Scienze
dell’Informazione) dell’Universita degli Studi di Mi-
lano, Italy.

That project has produced easyTEX; o that we
propose as a new powerful tool for TEX documents
typesetting.

easyTEX is an interactive Formula Processor,
developed from the initial idea of Prof. Gianni
Degli Antoni, Dipartimento di Scienze dell’Informa-
zione, planned and implemented by TE CO GRAF
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with the collaboration of Dipartimento di Scienze
dell’Informazione dell’'Universitad degli Studi di Mi-
lano.

It allows the interactive typewriting of mathe-
matical formulae on IBM-compatible Personal Com-
puters. The formulae produced by easyTEX are
memorized in ASCII standard files, prepared in or-
der to be processed by TEX, either including such
files in other ones by means of the TEX command
“\input”, or using usual editor commands for file
merge.

The formula being built up is displayed on the
screen through the fonts created with METRFONT
and it is also possible to use every symbol and math-
ematical font.

The use of easyTREX is very simple, since the
user is driven in his work by a pop-up menu inter-
face, by means of which the choice of operators and
mathematical symbols is easily made. It is also pos-
sible to select some virtual keyboards which, because
they can be displayed on the screen, achieve a cor-
respondence with the physical keyboard, allowing
insertion of characters belonging to different alpha-
bets, like the greek, or a wide selection of mathe-
matical symbols.

Also, complex mathematical formulae can be
typeset in an easy way, similar to the one used in
writing by hand the same formula. Both for the
foregoing reasons, and because the positioning of
the cursor is automatically obtained through an in-
teractive construction of the formula on the screen,
easyTEX offers to the user a good facility for the
preparation of a TEX document.

easyTEX has been implemented using attrib-
uted grammar techniques, as developed by D.E.
Knuth. Programs have been written in C language.

2 Functional characteristics
2.1 User interface

The user communicates with easyTEX using pop-
up menus making the selection of commands simple
and fast. Using easyTEX, it is not necessary to know
editing languages or to learn a particular syntax for
the commands, because everything is done in an in-
teractive way.

2.1.1 The screen layout
The screen handled by easyTEX is structurally di-
vided into three separated areas named:

e Menu line

¢ Work area

s Status line
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The Menu-line is on the upper part of the screen
and displays a sequence of names each representing
a Menu name.

The Status-line is on the lower part of the
screen and contains a set of information concerning
easy TEX' state.

The Work-area occupies the whole part of the
screen extending between the Menu-line and the
Status-line and contains the formula the user is
working on.

2.1.2 The pop—up menus

Every pop—up menu contains a sequence of elements:

o Menu-name: its selection displays a different
pop—up menu

o Command-name: its selection executes the as-
sociated command

Selecting commands inside the pop—up menus is
very easy. You have first to activate the “menu
mode” through the F1 key. On the screen you will
see the pop—up menu and any command or menu
may be selected by stroking the name capital let-
ter or positioning the cursor on the name (through
the two keys <|> and <1>) and then stroking the
< ~ > key. If you have chosen a Command-
name, the operation is immediately performed; on
the contrary, if you have chosen a Menu-name, on
the screen you will see the corresponding pop-up
menu.

The organization of pop—up menus in easyTEX
is hierarchical. At the first level there is the Menu-
line and at the second the Operator and General
pop—up menus. In the Operator pop—up menu there
are some Menu—names, whose selection performs the
displaying of other pop—up menus forming the third
level.

2.1.3 Virtual keyboards

The selection of the characters belonging to different
character fonts is made through a system of virtual
keyboards.

easyTEX associates to every character font a
virtual keyboard, in which a symbol of the cur-
rent character font corresponds to each key of the
physical keyboard. During the working session of
easyTEX it is possible to display the virtual key-
board. easyTEX provides five virtual keyboards:

e Italic

Romanic
Boldface
Greek

Symbols
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2.2 How to build up a formula

Suppose you to want to input the formula:

Viz) = /01 F(z)dz

You first have to write the “V(z) =" string; this
is done very easily: the association between the
virtual keyboard and the physical one has not
changed the meaning of the keys. We have there-
fore the following result, with the position of the
cursor represented by the box:

Viz)=0U
Now you have to write the integral. After activat-
ing the “menu mode” by the function key F1, from
the Menu-line you select the Menu—name Operator.
On the screen you will see, under the element se-
lected from the Menu-line, the corresponding pop-
up menu:

Operator
Triple
Fraction
Root
Exponent
Index
Block
Matrix
triG
Accent
Dots

General |

Let’s now select the Menu-name Triple and you will
see now on the screen, by the side of the element se-
lected by the pop—up menu, the window containing
the corresponding pop—up menu:

Let’s finally select from the Triple pop—up menu the

Operator | General
Triple Integral
Fraction | Sum
Root limiT
Exponent | loG
Index Ln
Block Min
Matrix maX
triG uniOn
Accent interseCt
Dots proD
iNf
sUp
liminF
limsuP
overbrAce
underBrace

Command-name Integral, obtaining:
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Viz) = /E]

Not only the integral symbol has been displayed, but
also the cursor has been correctly positioned to write
the lower limit and the font in use has been reduced
from size 10 pt to size 7 pt. This size reduction
has also changed the cursor dimension. It is now
possible to insert the lower limit, obtaining:

In order to set the end of the lower limit you stroke
< 2>

The cursor is automatically positioned on the upper
limit. This is written as the lower limit and, when
closing it through the < . >, you obtain:

/ 0

At last you input the “F(z)dz” string, obtaining the
complete formula:

1
V(z):/o F(z)dz O

2.3 The editing commands
2.3.1 The cursor movements

A mathematical formula consists of strings (i.e.,
strings of alphanumeric characters and symbols) and
of a class of structures, such as fraction, triple, root
and so on.

Every complex mathematical formula may
therefore be decomposed into simple formulae,
which are in turn reduced to single characters. For
instance, in the same way as the string consists of

single characters
[a[+]b[=Tc]

you can single out in a fraction the numerator and
the denominator; each of these may in turn consist
of other mathematical structures or of strings.

numemtor
denommator

e [

sin [ trigonometric, stm’ngJ

The splitting of a formula into strings and struc-
tures simplifies the movements across a mathemati-
cal text. easyTEX allows two movement modes:

e by character
e by structure

The initial movement mode is by character.
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Let’s now see how the structure movements take

place, considering a simple formula:
(oo}

2. (=Dun
=
As you want to move in structure mode, you have

to stroke the < home > key. On the screen you will

now see:
[e)

> (-
The cursor contains the “string” structure “n = n”.
This is consistent with what we said above; actually
the lower limit consists of a string and of an index,
and the cursor was positioned on one of its charac-
ters. By again stroking < home > the cursor gets

the dimensions of the entire summation lower limit:
oo

Z (=1)"un

n=no

By stroking < home > again the cursor gets the di-
mension of the entire “Triple Summation” structure:

Z (=1)"un

n=ng

and at last, by stroking < home > again the cursor
gets the size of the entire formula:

o0

Y (1) un

n=ng

Let’s now stroke the < end > key. The cursor gets
the size of the summation lower limit:

Z (=D uy

and stroking again the < end > key, the cursor gets
the size of the first structure of the lower limit:

(oo}

2 (1)un
and by typing another < end >, the cursor gets the
size of the first string character:

> (1"un
[n =m0
This explanation may appear very complex, but us-
ing the < home > and < end > keys is actually very
easy and allows the crossing of a formula in a faster
way than the one provided by the character mode.
If any mistake is made, for example by including a
structure more external than the one you want, this
is immediately visible, as the cursor gets always the
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size of its content, and the two keys < home > and
< end > let the user re-establish the desired situa-
tion.

2.3.2 Deletion of characters and structures

easyTEX provides the possibility of deleting any
character or mathematical structure that the cur-
sor movements can visit. Two keys are available for
deletion:

o < BS > (backspace key)
e < del> (delete key)

Backspace The usefulness of this key is evident
during the input of a formula in case of a stroking
mistake. For example, in the formula:

2.

nznGD

We have a wrong index. By stroking < BS > you

obtain:
>

n:nD

Delete By means of this command, it is possible
to delete the portion of the formula included by the
cursor. The combined use of < home > and < end >
makes easier the selection of what is to be deleted.

2.3.3 Insertion of characters and structures

To add a new part to the formula, it is sufficient
to stroke what you want to input, with the normal
procedure. On the contrary, if the new part is to be
inserted in the middle of the formula, you have first
to move the cursor to the position immediately after
where the new part is to be placed. Considering
our example, if you want to vary the lower limit by
adding the “; = 0,” string, you have to stroke the
key <>, positioning the cursor as follows:

n
Ti= — ) ATk
O

and then to input the string, obtaining:

n
T, = — Z ATk
j=0,=1
If you want to input a mathematical structure,
you have to use the same method. For example, let’s
insert a fraction before the summation. You have to
move the cursor to the Summation, by using the keys
<> and < home >, and you get to this situation:

n=- %

7k Tk
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Let’s now select from the Operator pop—up menu
the Command-name Fraction, yielding:

D m,n
T, = —— Z /\J‘k:llk

7=0,k=1
Let’s then insert the numerator and the denomina-
tor, yielding:

W m,n
Ty, = ——— Z /\3'ka
SOD]‘:O,k:l
easyTEX provides also the insertion of mathemati-
cal structures and of characters after the cursor po-
sitioning.

2.4 The TgX-interface command

easyTEX .o is designed only to produce formulae to
be inserted into TEX documents. Therefore, after
building up the formula, easyTEX has to properly
organize it so that it can be processed by TEgX, i.e.
easyTEX has to translate it into TEX source format.
TEX is able to produce a formula in two different
ways:
e in text mode: when the formula is on a line
with normal text
e in display mode: when the formula is alone on
a line.

The two representations differ remarkably only as to
the size.

2.5 How to insert the formulae into the text

The combined use of easyTEX1 0 and of TEX allows
the creation of documents consisting of normal text
and mathematical formulae.

You first have to recognize the parts of the doc-
ument you have to produce with easyTEX and to
associate a name to each one. Then, you have to
build each formula up by easyTEX and to request
its translation into TEX format.

Next, you build up the current text by means
of the text—editor and then, in the proper positions,
you input the mathematical formulae produced by
easyTEX in one of the two possible ways:

e by using the TEX command:
\input < file name>

e by using the text—editor command to merge
two files (for every formula).

At this point, the document is ready to be processed
by TEX.
Future developments

Two other releases will be carried out for easyTEX.
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easyTEXq ¢ will have an interactive Word-Pro-
cessor that will immediately show the action of all
commands.

Besides all the usual word processing func-
tions, easyTEX will allow the interactive and auto-
matic pagination of the text and will perform wrap-
arounds, applying, if necessary, an algorithm for hy-
phenation.

The document layout may be established by the
author or selected from a library of standard doc-
ument layouts. This library may be updated and
extended by the author, thus allowing him to cre-
ate his own document layouts library. The author
may, anyway, locally change the document layout
for special purposes.

A fundamental characteristic of the Word-Pro-
cessor is the usage of fonts. easyTEX enables the use
of several typographical fonts; the author may select
different fonts within the text, and the resulting text
image will be displayed interactively on the screen
yielding a WYSIWYG interactive Word-Processor
and Formula-Processor. Fonts can be selected from
a library.

Since easyTEX, to set a page, looks up the dif-
ferent sizes of characters, the space between two
lines is adjusted according to the biggest charac-
ter (box) of the second line; the justification, on
the other hand, is carried out re-arranging adequate
units (pixels) of white space between words.

easyTEX2 o will have a Box—Processor that will
allow text integration with “objects” (i.e., texts such
as spread sheet tables, and images such as pictures
and drawings) produced by other systems and whose
file formats are known.

Using several commands, the author will be
able to define, edit (copy, move, change, etc.) and
format empty “boxes” within the text, which may
be filled with the “objects” created by other systems,
and contained in ASCII (for instance, PostScript
files) or bit-map files whose file format is known;
in the latter case, the images must already have all
the characteristics necessary to make them printable
on the target device, as easyTFX ¢ performs scaling
of images only between printer and screen formats.
Anyway, easyTEX2 ¢ is not an “Image Processor”; it
is able, however, to give a text—image integration.

easyTFXs o will also produce a source file for
TEX, for more powerful processing through passive
commands, i.e., commands ignored by easyTEX and
passed to TgX for fine-tuning purposes.

We have received some other suggestions for ex-
tensions to easyTEX, such as the integration of an-
other environment devoted to graphs design, useful
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in industrial project design; we are now evaluating
the opportunity for such extensions.

We have also been requested to design a Doc-
ument Data Base, based on a Local Area Net-
work among PCs and a host system and using
CD-ROMS, able to solve documentation (also tech-
nical) problems in industrial organizations. Such
a system, based on TEX and easyTEX, builds on
the experience we have gained with SDDS, to-
gether with Mondadori publishing company, CILEA
and Universitd di Milano, Dipartimento di Scienze
dell'Informazione, as one of the DOCDEL experi-
ments supported by the Commission of the Eurc-
pean Communities.

4 easyTEX hardware requirements

easyTEX runs on PC-IBM and compatibles
equipped with the MS DOS operating system, re-
lease 2.0 or later.

easyTEX needs one of the following graphic
cards:

e Hercules or Herculeslike card

(720x348 pixels),

e IBM Enhanced Graphic Adapter (640x350
pixels),

o OLIVETTI M24 Graphic Card (640x400 pix-
els},

e NCR P(C6/8 Graphic Card (640x400 pixels),

e other graphic cards compatible with those de-
scribed.

graphic

5 References

TE CO GRAF snc. is a company working on elec-
tronic publishing, in collaboration with the Dipar-
timento di Scienze dell’Informazione dell’Universita
degli Studi di Milano, Italy.

Refer to Paco La Bruna for any question.

TE CO GRATF snc

Via Plinio, 11

20129 MILANO, ITALIA

Phone: 2-20 81 50 and 2-27 80 63

Telex: “340160 PER TECOGRAF”
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easyTEXz o will have an interactive Word-Pro-
cessor that will immediately show the action of all
commands.

Besides all the usual word processing func-
tions, easyTEX will allow the interactive and auto-
matic pagination of the text and will perform wrap-
arounds, applying, if necessary, an algorithm for hy-
phenation.

The document layout may be established by the
author or selected from a library of standard doc-
ument layouts. This library may be updated and
extended by the author, thus allowing him to cre-
ate his own document layouts library. The author
may, anyway, locally change the document layout
for special purposes.

A fundamental characteristic of the Word-Pro-
cessor is the usage of fonts. easyTEX enables the use
of several typographical fonts; the author may select
different fonts within the text, and the resulting text
image will be displayed interactively on the screen
yielding a WYSIWYG interactive Word-Processor
and Formula—Processor. Fonts can be selected from
a library.

Since easyTEX, to set a page, looks up the dif-
ferent sizes of characters, the space between two
lines is adjusted according to the biggest charac-
ter (box) of the second line; the justification, on
the other hand, is carried out re-arranging adequate
units (pixels) of white space between words.

easyTEX2 o will have a Box-Processor that will
allow text integration with “objects” (i.e., texts such
as spread sheet tables, and images such as pictures
and drawings) produced by other systems and whose
file formats are known.

Using several commands, the author will be
able to define, edit (copy, move, change, etc.) and
format empty “boxes” within the text, which may
be filled with the “objects” created by other systems,
and contained in ASCH (for instance, PostScript
files) or bit-map files whose file format is known;
in the latter case, the images must already have all
the characteristics necessary to make them printable
on the target device, as easyTEX2.o performs scaling
of images only between printer and screen formats.
Anyway, easyTEX2 ¢ is not an “Image Processor”; it
is able, however, to give a text-image integration.

easyTEXs o will also produce a source file for
TgX, for more powerful processing through passive
commands, i.e., commands ignored by easyTEX and
passed to TgX for fine-tuning purposes.

We have received some other suggestions for ex-
tensions to easyTEX, such as the integration of an-
other environment devoted to graphs design, useful
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in industrial project design; we are now evaluating
the opportunity for such extensions.

We have also been requested to design a Doc-
ument Data Base, based on a Local Area Net-
work among PCs and a host system and using
CD-ROMS, able to solve documentation (also tech-
nical) problems in industrial organizations. Such
a system, based on TEX and easyTEX, builds on
the experience we have gained with SDDS, to-
gether with Mondadori publishing company, CILEA
and Universita di Milano, Dipartimento di Scienze
dell'Informazione, as one of the DOCDEL experi-
ments supported by the Commission of the Euro-
pean Communities.

4 easyTgX hardware requirements

easyTEX runs on PC-IBM and compatibles
equipped with the MS DOS operating system, re-
lease 2.0 or later.

easyTEX needs one of the following graphic
cards:

e Hercules or Hercules-like card

(720x348 pixels),

e IBM Enhanced Graphic Adapter (640x350
pixels),

e OLIVETTI M24 Graphic Card (640x400 pix-
els),

e NCR PC6/8 Graphic Card (640x400 pixels),

e other graphic cards compatible with those de-
scribed.

graphic
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tronic publishing, in collaboration with the Dipar-
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Macros

A Tutorial on \expandafter
Stephan v. Bechtolsheim

Introduction

I have found from my own experience teaching TEX
courses that \expandafter is one of the instructions
that people have difficulty understanding. After
starting with a little theory, we will present a
number of examples showing different applications
of this instruction. Later in the article we will also
deal with multiple \expandafters.

This article is condensed from a draft of my
book, Another Look at TEX. See the end of this
article for more information about the book.

The theory behind it

\expandafter is an instruction that reverses the or-
der of expansion. It is not a typesetting instruction,
but an instruction that influences the expansion of
macros. The term erpansion means the replacement
of the macro and its arguments, if there are any,
by the replacement text of the macro. Assume
you define a macro \xx as follows: \def\xx{ABC};
then the replacement text of \xx is ABC, and the
expansion of \xx is ABC.

As a control sequence, \expandafter can be
followed by a number of argument tokens. Assuming
that the tokens in the following list have been
defined previously:

" \expandafter (token.) (token;) (token,)
... (token,) ...
then the following rules describe the execution of
\expandafter:
1. (tokene), the token immediately following \ex-
-~ pandafter, is saved without expansion.
2. Now (token;), which is the token after the

{tcken.}, is analyzed. The following

cases can be distinguished:

(a) (token;) is a macro: The macro (token;)
will be expanded. In other words, the
macro and its arguments, if any, will be
replaced by the replacement text. After
this TEX will not look at the first token
of this new replacement text to expand
it again or to execute it. See 3. instead!
Examples 1-6 and others below fall in this
category.

(b) (token;) is primitive: Here is what we can
say about this case: Normally a primitive

anvad
[sle) 4w 04
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can not be expanded so the \expandafter
has no effect; see Example 7. But there
are exceptions:

i. (token;) is another \expandafter:
See the section on “Multiple \ex-
pandafters” later in this article, and
also look at Example 9.

ii. (token;) is \csname: TEX will look

- for the matching \endcsname, and
replace the text between the \csname
and the \endcsname by the token
resulting from this operation. See
Example 11.

iii. (token;) is an opening curly brace
which leads to the opening curly brace
temporarily being suspended. This is
listed as a separate case because it
has some interesting applications; see
Example 8.

iv. (token;) is \the: the \the operation
is performed, which involves reading
the token after \the.

3. (token,) is stuck back in front of the tokens
generated in the previous step, and processing
continues with (token,).

Examples 1 and 2: Macros and \expandafter

In these examples, (token;) is a macro. Assume the
following two macro definitions (Example 1):

\def\xx [#11{...}
\def\yy{[ABC]}

We would like to call \xx with \yy’s replacement
text as its argument. This is not directly possible
(\xx\yy), because when TEX reads \xx it will try to
find \xx’s argument without expansion. So \yy will
not be expanded, and because TEX expects square
brackets containing the argument of \xx on the main
token list, it will report an error stating that “the
use of \xx doesn’t match its definition”.
On the other hand \expandafter\xx\yy will

wark Naw hafara \ve ic avnandad +ha avnanginn
WOIK. IvOW, OCIOIC \XX 1S CXPaliGed, i CXPaiiSiunl

of \yy will be performed, and so \xx will find [ABRC]
on the main token list as its argument.

Now assume the following additional macro defini-
tion is given (Example 2):

\def\zz {\yy}

Observe that \expandafter\xx\zz will not work,
because \zz is replaced by its replacement text
which is \yy. But then \yy is not expanded any
further. Instead \xx will be substituted back in
front of \yy. In other words the expansion in an
\expandafter case is not “pushed all the way”; to
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accomplish a complete expansion, one should use
\edef, where further expansion can be prevented
only with \noexpand. This example (using \zz as
an argument to \xx), which would not work with
\expandafter, does work with \edef:

% Equivalent to "\def\temp{\xx[ABC]}".

\edef\temp{\noexpand\xx\zz}

\temp

As a side remark: Example 1 can also be pro-
grammed without \expandafter, by using \edef:
% Equivalent to "\def\temp{\xx[ABC]}".
\edef\temp{\noexpand\xx\yy}
\temp

Example 3

In this example, (token;} is a definition.

\def\xx{\yy}
\expandafter\def\xx{This is fun}

\expandafter will temporarily suspend \def, which
causes \xx being replaced by its replacement text
which is \yy. This example is therefore equivalent
to

\def\yy{This is fun}

Examples 4 and 5: Using \expandafter to
pick out arguments

Assume the following macro definitions \Pick...
of two macros, which both have two arguments and
which print only either the first argument or the
second one. These macros can be used to pick out
parts of some text stored in another macro.

% \PickFirst0fTwo

% This macro is called with two

% arguments, but only the first

% argument is echoed. The second

% one is dropped.

% #1: repeat this argument

% #2: drop this argument

\def\PickFirst0fTwo #1#2{#1}

% \PickSecondOfTwo

./. RS EEEEEEEEEE=

% #1 and #2 of \PickFirst0fTwo
% are reversed in their role.
% #1: drop this argument

% #2: repeat this argument
\def\PickSecond0fTwo #1#2{#2}
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Here is an application of these macros (Examples 4
and 5) where one string is extracted from a set of
two strings.

% Define macro \a. In practice, \a

% would most likely be defined

% by a \read, or by a mark.

\def\a{{First part}{Second part}}

% Example 4: Generates "First part".
% Pick out first part of \a.
\expandafter\PickFirst0fTwo\a

% Example 5: Generates "Second part".
% Pick out second part of \a.
\expandafter\PickSecond0fTwo\a

Let us analyze Example 4: \PickFirst0fTwo is
saved because of the \expandafter and \a is
expanded to {First part}{Second part}. The
two strings inside curly braces generated this way
form the arguments of \PickFirst0fTwo, which
is re-inserted in front of {First part}{Second
part}. Finally, the macro call to \PickFirstO0fTwo
will be executed, leaving only First part on the
main token list.

Naturally the above \Pick... macros could be
extended to pick out x arguments from y arguments,
where r < y, to offer a theoretical example.

Example 6: \expandafter and \read

The \expandafter can be used in connection with
\read, which allows the user to read information
from a file, typically line by line. Assume that a
file being read in by the user contains one number
per line. Then an instruction like \read\stream
to \InLine defines \InLine as the next line from
the input file. Assume, as an example, the following
input file:

12

13

14

Then the first execution of \read\stream to \In-
Line is equivalent to \def\InLine{12 3}, the second
one to \def\InLine{13_}, and so forth. The space
ending the replacement text of \InLine comes from
the end-of-line character in the input file.

This trailing space can be taken out by defining
another macro \InLineNoSpace with otherwise the
same replacement text. The space contained in
the replacement text of \InLine matches the space
which forms the delimiter of the first parameter of
\temp in the following. Here, the macro \readn
reads one line from the input file and defines the
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