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-NEWS FROM ALL OVER
David Fuchs

Here’s lots of news in no particular order:

TEXS2. The code’s in pretty good shape. We've
been running with version 0.95 for six weeks, dur-
ing which time we found three small bugs. At the
same time, installing TEX found as many bugs in
the VAX/VMS Pascal 2.0 compiler, and one bug in
the DECSystem 10/20 microcode! This must mean
something.

As I am writing this, Professor Knuth is test-
ing version 0.96, which corrects the bugs, and adds
a dozen or so new features, and about as many
small improvements. Barring any further problems
with microcode, by the time you read this, version
-0.96 should be available through normal distribution
channels. We expect to need only one more round
of changes by the time the manual is complete.

Chapter 21 of the new manual (‘Boxes’) is cur-
rently being written. When Chapter 23 is done,
we’ll do a pre-print of the whole manual, and declare
the current version of the code to be 1.0. Our
tape distribution people [Ron and Maria Code, Data
Processing Services, 1371 Sydney Drive, Sunnyvale
CA 94087 (408-735-8006)] are willing to take orders
for version 1.0, and they will hold them until every-
thing is ready to go. Of course, you can order version
0.96 if you like, since it will be almost the same.

A new feature of the tape distribution is that you
can order all the fonts at any of a nurnber of different
resolutions. Currently, we have 200, 220, 240, 260,
280 and 300 dot/inch versions available, but more
will be forthcoming if the demand is great enough.

Right now, the distribution tape includes change
files for TOPS-20 only. I hope to be able to add
change files for other systems in the near future. On
the other hand, it is fine for users of the same kind of
systems to band together and handle it themselves.
For instance, the VAX/UNIX port is up and running
at a number of sites, and you should contact Rick
Furuta for details on its distribution.

There have been several independent IBM ports,
by Susan Plass at Stanford CIT, Roger Chaffee at
SLAC, and Bruce Nemnich at MIT. The latter two
have both discovered a method of saving a preloaded
TEX under VM/CMS! Jobn Johnson reports he has
TEX82 running on his HP-1000, and is happy to
talk to interested parties (he’s getting output-on his
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Epson printer). Bart Childs and Norm Naugle at
Texas A&M are in the final stages of getting TEXS82
running on their Data General MV8000. I'm sorry
if I've left anyone out, my only excuse is that things
are very hectic.

Conspicuously absent from the list is any 68000-
based system. Our SUNg are just coming into opera-
tion, but it looks like the modifications done to
the VAX/UNIX compiler to enable it to deal with
TEX can be transferred directly to the SUN ver-
sion of UNIX 4.1C BSD, and SUN Microsystems has
promised to do so. Another encouraging sign: Apple
is giving us a Lisa to try to put TEX on; it remains
to be seen whether their compiler is good enough.

I’ve been working on a VMS port. Tangle, Weave,
PLtoTF, TFtoPL and DVItype went into VMS 3.2
running Pascal 2.1 with little problem, since the new
compiler has much improved I/O support. TEX82
on VMS currently is able to correctly run through
the TRIP test file. The biggest installation problems
were the half-dozen or so compiler bugs I ran into
on the way and had to kludge around. These have
been reported to Digital, so when the next release
of the compiler rolls around everything should be
beautiful.

Since the last TUGboat, we've added a mnew
means of communication for the TEX community: an
inter-network mailing list called TeXhax. Recipients
of messages to TeXhax are on the ARPAnet, CSnet
or UUCPnet. The mailing list has 70 members scat-
tered around the country, and even in England and
Germany. A number of the addresses are computer
bulletin boards, so the readership is actually larger
than 70. Most messages to date have dealt with
TEX installation and portability questions, but I'm
hoping that when the manual is completed and both
TEX82 and CSnet are in wider use, TeXhax will be-
come a forum for information about macros, output
devices, fonts, etc. For those of you with no access
to any network, we’ll be summarizing newsworthy
items from TeXhax in TUGboat (see my other ar-
ticle in this issue).

If you want to be added to TeXhax, send mail
to TEXHAX-REQUESTOSU-SCORE on the ARPAnet,
or DRFOStanford on the CSnet, or Shasta!DRF
on UUCP. Please include your network address,
your real name and location, and CPU and output
devices you’re interested in. To send a message to
everyone on TeXhax, send mail to TEXHAX@Score (or
. .Shasta!Score! TEXHAX, or to me, and 'l relay it).

One of the most exciting things going on is Leslie
Lamport’s work on his LaTeX system. This macro
package makes T}iX82 look a bit like Brian Reid’s
SCRIBE system, including such features as:
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— A Secribe-like cross-reference system, where sec-
tions, theorems, etc. are given symbolic names
by a \label{foo} command, and then refer-
enced as “Section \ref{foo}”.

— Scribe-like environment commands—e.g., for
an enumerated list, one writes
\begin{enumerate} ... \end{enumerate}.
These will nest properly, and different levels
will be numbered differently.

~ A PICTURE environment, with picture-
drawing commands.

— The ability to define different document styles.

- Automatic table of contents and list of figures.

- Flexible figure and formula numbering.

— Partial document compilation.

The system is now in “Beta Test” at a few installa-
. tions; and the first preprint of the manual is done.
Leslie has offered to speak about his system at this
summer’s TUG get-together, which is reason enough
for everyone to attend! We hope to be able to put
the entire thing on the distribution tape, and dis-
tribute the manual, before the TUG meeting,.

We heard from Dr. Wolfgang Appelt of the Gesell-
schaft fiir Mathematik und Datenverarbeitung, a re-
search organization in Germany. He reports that a
meeting for TEX users in Germany was attended by
people from more than a dozen installations, many
of which were already running TEX82. We hope
that this group will turn into the German chapter of
TUG. Interested parties should contact Dr. Appelt
at GMD, Postfach 12 40, Schlo8 Birlinghoven, D-
5205 St. Augustin 1, Bonn. They are producing
TEX82 output on a Perq/Canon printer, and are
looking into the posgibility of interfacing to the
Hell-Digiset typesetter. Also, they hope to make
use of Frank Liang’s hyphenation-pattern-generator
-(which should be available on the distribution tape
soon) to enable TEX82 to do German hyphenation.

I've heard from quite a few people with Imagen
and Symbolics printers. It looks like prices are com-
ing down a little, and I hope the new entry in the
marketplace, the Lasergrafix machine based on the
Xerox 2700 engine, will help continue the trend.
I don’t know any more about Lasergrafix, except
that the folks at Texas A&M report that they are
promising support for TEX output. Meanwhile, our
HP 2680 has been connected to our Ethernet, and we
hope to start seeing real TEX output from it soon.

On the phototypesetter front, things are heating
up. The TEX project is looking for a new machine
more appropriate for our needs than our Alphatype
CRS. Autologic is promising that we’ll be able to
download our fonts to a Micro-5 if we buy one and
write the code ourselves, but recently Compugraphic
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has become re-interested in TEX (perhaps taking the
cue from HP and Apple). If they decide they’re will-
ing to let the 8600 be made Metafont-compatible,
we'll be facing a hard decision. This has to get
straightened out pretty quickly —we want to print
the TEX manual on the new machine. Stay tuned.

A number of corporations around the country
have inquired about the availability of TEX experts
to hire, on a full-time or consulting basis. So far,
I haven’t been able to help them very much, but if
you fit the bill, you might want to get in contact
with me for more information.

Some people have encountered trouble with
square roots on TEX82. Recall that TEX82 makes a
different assumption about the position of the square
root symbol within its box than TEX80 did. To get
acceptable output with TEX82, you’ll need up-to-
date symbol and math extension fonts. (The reason
for this change was to improve the alignment of the
surd with the top rule, even in the face of rounding
on different raster resolutions.)

Another item of note is that we’re trying to im-
prove the efficiency of TEXS82. I should point out
that it’s none too shoddy as it is—the compiler be-
ing used in its development is very stupid when it
comes to code generation, but we find that TEX82
is about the same speed as TEX80 in Sail, and it’s
quite a bit better than the old Pascal version. A
good optimizing compiler, coupled with a reason-
able disk I/O system should produce a fairly zippy
TEX. In order to squeeze out lurking inefficiencies,
however, we're conducting an experiment: A num-
ber of compilers support some form of statement
execution profiling, where the user is told, after his
program rung, how many times each statement was
executed. With the aid of a little system wizardry,
we’re compiling such counts for TEX82, with the
results cumulative over all users of TEX on the SU-AI
computer. See if you can guess which Pasecal state-
ment was executed over 80 million times during the
2900 or so times TEX was run over the last 6 weeks
(answer below). We're not just playing games, of
course; we're trying to find where we should spend
our time trying to speed up the code, by un-rolling
loops, using macros instead of procedure calls, ete.
Finally, there will be index entries in the published
TEX code indicating the modules that are part of the
inner loop, so that they can be hand-optimized on
various systems if anyone cares to do so. The answer
to the question above is8 CSPTR:=0 at the beginning
of the GETNEXT procedure. By the way, of the almost,
20000 lines of code in TEX82, 752 of them were not
executed in over a month. Many of these statements
are fatal error messages.
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TEX on the HP-1000

Irene J Bunner and John D Johnson
JpJ Wardware, P.O. Box 354, Cuperting, CA 85015; (415) 985-3245

TE3E2 for Hewlett-Packard HP-1000 Com puter Sys-
tems has been implemented by JDJ Wardware. The
code was cbtained from Donaid E. Knuth and the
\WEB programming system was used to perform the
modifications required to make TEXB2 run on this
mini-computer. It is Interfaced to an inexpensive
($50000) Epson MX-80 dot matrix impact printer.
A combination of automatic tramslation and hand
editing have been used to create a set of foots us-
able by this device.

HP-1000 mini-com puters are 18 bit architecture ma-
chines with a real time, multiuser operating system.
Programming is supported by a sereen mode editor,
a Pasocal compiler, and a symbolic debugger. The
standard addrsssing accommodates programs up to
64K Bytes, much too small for TEX Extended ad-
dressing, supported by a virtual memory system,
permits larger data sizes. Program segmentation
permits larger code sizes. Heavy utilization of these
two features enable us to fit TEXB2 on the HP-1000.

The Epson MX-80dot matrix impact printer is used
in its high resolution graphics mode. In this mode
1t has a horizontal resolution of 120 dots per inch
and a vertical resolution of 144 dots per inch. The
dot size is larger than this resolution resulting in
adjacent dots overlapping. A program was written
that reads in the DVIflle produced by TEX and spe-
oial pixel files. It constructs the raster image for a
complete page in memory before outputting to the
printer. Interweaving rows of dots is required dur-
ing this outputting. Eight horizontal rows of dots
are printed, the paper is advanced by % dot width
then the eight interweaved horizontal rows of dots
are printed. About six minutes are required to print
a full8% by 11 inch page.

Special raster descriptions for the fonts are required
so the definition of pixel flles was changed for this
implementation. One of the changes is to a vertical
raster instead of a horizontal raster. Even though
the print head moves horizontally, the MX-80is ba-
sically a vertical raster device. The eight dots it
prints In parallel are arranged in a vertical row.
Raster descriptions are changed from a 32 bit orga-
nization into a 16 bit organization to accommodate
the word width of the HP-1000. The biggest change
is to low resolution. Metafont was unavailable so
the first approximation to the required pixel files
was created by writing a program to automatlcally
transiate standard pixel files into the new format.
This progam reads in a 240 dot per inch PXL flle
and produces a 120 dot per inch vertical raster pixel
file. The small difference in the printer’s horizon-
tal and vertical resolution is ignored Harizontal di-
mensions are accurate while vertical dimensions are
com pressed.

Translation to low resclution pixel flles is achieved
by mapping four pixels from the input flle to a sin-
gle pixel in the output flle. If two or more of the
input pixels are set, then the corresponding output

pixel is set. Characters appear too black in these
automaticaily created pixel files. The large dot size
compared to the resolution causes the strokes to be
too wide. Better looking characters are obtained
by hand editing the fonts. A program was written
which translates a pixel file into an ASCII file that
contains a picture of each charaster built up using
at signs and spaces. The system editor is then used
to modify these pictures. Finally, another program
transiates from the ASCII flle back into a pixel file
Hand editing a fontrequires several hours and sev-
eral iterations.

Porting TEX to a small machine turned out to be
quite a challenge. The first step was to bring up
the Tangle program so that the WEB sources could
be translated to Pascal. This was not too difficult.
Porting TEX itself was much harder. Iis data is too
large, its code is too big and it has too many flles for
the standard Pascal runtime I/O system. The large
data problem is handled by utilizing extended ad-
dressing which requires moving large arrays to the
heap. WEB macros in the change flle are used to
do this. For each large array, the change flle cre-
ates a polinter to the array as well as an entry in
the initialization code which does a “new” on this
pointer. Other macros change all the old accesses to
the array into pointer dereferenced accesses.

The large code problem is solved by segmenting.
This was very difficult because TEX is too large to
be handled by the automatic multilevel segmenter.
Special segmenting is used which allows the pass-
ing of value parameters between segments Luck-
ily, TEX uses only value parameters so no changes
to parameter lists are required to accommodate the
segmentation. A program was written to aid in seg-
menting TEX. First it reads and parses the Pascal
source and builds a procedure call graph. Then this
program is used interactively to place procedures
in various segments. The goal Is to minimize cross
segment calls subject to an overall segment size re-
striction. Once the user is satisfled with the segmen~
tation, this program builds the required source files
to pass to the compiler as well as the segmentation
flles to pass ta the linking programs. Several itera-
tions were required before acceptable segmentation
was achieved.

TEX declares more files than the standard Pascal
runtime I/O system can handle. The main prob-
lem with this I/O package is its inability to use file
buffers in the extended addressing area. To over-
come this problem, a special runtime I/O system
was written which can put file buffers in the heap.
WEB macros are used to map standard 1/O state-
ments into calls to these speoial I/O routines.

TEXB2 is now available on the HP-1000 family of
computerss Currently, typesetting performance s
roughly 1500 words per minute. This page was for-
matted using an A700 Series HP-1000 and output
on an Epson MX-80 printer.
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Unix TEX Site Report

Richard Furuta and Pierre MacKayt
Department of Computer Science
University of Washington

‘We'd like to take this opportunity to introduce
ourselves to the TUGboat readership and report on
new developments. We took over the Unix TEX site
coordinator duties from Robert Morris in November,
1982. Since then, much of our TEX time has been
devoted to TEX82, both on Unix and on Tops20.
We have submitted a separate article in which we
describe TEX at our particular site in more detail,
but here, let us turn our attention to the state of
TEX on Unix machines.

We are pleased to report that TEX82 is
currently running on VAX/Unix, 4.1BSD, thanks
to the efforts of Pavel Curtis of Cornell University
and Howard Trickey of Stanford University. New
versions of TEX82 have been coming up on Unix
within 2 couple of weeks of their announcement at
Stanford, so we are pretty much up to date. Howard
and Pavel have written an article summarizing their
experiences in porting TEX82 to Unix which follows
this report. Details on how to obtain TEX82 for
your own VAX are below.

Unfortunately, we have not heard of any
versions of TEX82 for other flavors of Unix. Some
interest has been expressed in porting TEX82 to
the Sun workstation (running 4.2BSD) and some
preliminary work is in progress. We have also heard
from a person who wants to port TEX82 to a PDP-
11 running 2BSD Unix, but as far as we know,
he has not yet started working actively on it. If
you're doing a port to one of these other machines
or versions of Unix, please keep us posted.

We are trying to handle as much of our
correspondence as possible through electronic mail.
We can be reached from the Arpanet, from CSNet,
and via uucp. Our Arpanet and CSNet addresses
are Furuta@Washington and MacKay@Washington.
On wuucp, it’s

.. .decvaximicrosoft!uw-beavertuw-junetfuruta
and ...uw-june!mackay. An alternate uucp route is
...ucbvax!lbl-csam!uw-beaver.. . .

tOur work is funded, in part, by a grant from
Northern Telecom.

_ Berkeley Unix, version 4.1.
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‘We also are maintaining an electronic mailing
list, Unix-TEX@Washington, for discussions between
Unix TEX sites. If you want to be included on this
list, send Arpanet, CSNet, or uucp mail to Furuta.

TEX82 for Berkeley Unix, 4.1BSD

TEX82 is now available for sites running
We are now making
available a “beta test” distribution which includes
sources for TEX and WEB, libraries, fonts, and
whatever device drivers we can obtain. At the time
of writing, we have drivers for the Versatec, thanks
to Carl Binding of our Department, and for the
Imagen laser printer, thanks, again, to Pavel Curtis.
We also hope to have a Symbolics laser printer
driver in place before the distribution begins. If you
have DVI 2 drivers for other devices, please send
them to us and we’ll happily include them in future
distributions. Our fonts are now in the PXI format,
128 characters per font (the-older arrangement), and
with magnifications of 1.0, 1.2, and 1.3 included for
most entries.

The present distribution will be the latest
version of TEX82 available to us (presently 0.95).
Note that versions before 1.0 are considered to be
pre-releases 8o the language they define is subject to
change. If you want to wait for 1.0, please let us
know when you request your tape.

As the implementation uses a modified version
of Berkeley’s pe Pascal compiler, we will only be able
to provide a complete distribution to those sites with
source licenses for 4.1BSD. We will, however, try to
accomodate those with binary licenses for 4.1BSD.
Please make sure that you indicate clearly whether
you have a source or a binary license for 4.1BSD.

The complete distribution presently occupies
something on the order of 11 to 12 megabytes of
disk storage on our machine. Of this, about 3
megabytes is used to store the fonts, 1 megabyte
for the modified pe sources, and the remainder for
TEX82, WEB, device drivers, and other parts of the
system. Of course, not all of this needs to be
retained on-line. The frugal site may be able to
get by using only perhaps a half of this amount
of disk space.

Tapes will be in tar format, blocked 20, and
written at 1600 bpi, unless otherwise specified (we
can also write 800 bpi).





















