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hor_line_length (q):
H:=H-q
END;
138: BEGIN
overprinting := true
END
137: BEGIN (*» fout *)
END;
138: BEGIN
read_4_bytes (w);
H:=H+vw
EXND;
END
ELSE IF ((154 <= b) AMD (b <= 217))
THEN change_font (£, chr(b-90))
END
END.

The header file TEXDIA.-H

CONST
bor_spacing = 10;  (» standard HMI *)
vert_spacing = 8; (= standard VNI »)
stack_size = 125; '
mea_size = 3000;
max_font no = 5;

TYPE
byte = 0..255;
half_word = 0..65535;
oneoftwo = 1..2;
oneoffour = 1..4;
halves2 = PACKED RECORD
lhword: balf_word;
CASE oneoftwo OF
1: (rhword: half_word);

2: (byte2: byte; byte3: byte)

END;
bytesd = PACKED RECORD
byteO: byte;
bytei: byte;

CASE oneoftwo OF
1:(rhword: half_word);

2: (byte2: byte; byte3: byte)
m-

memoryword = PACKED RECORD
CASE oneoffour OF
1: (pts: real);
2:(int: integer);
3: (twohalves: halves2);
4: (fourbytes: bytesd)
END;
pts = reail;
stack_range = 0..stack_size;
mea_range = 0..mem_size;
font_range = 1..max_font_no;
Int_store = PACKED FILE OF byte;
font_type = (rm, it, 6y, ex, tt);
fonttile = FILE OF memoryword;
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NEWS FROM THE HOME FRONT
David Fuchs
Stanford University

Here’s what’s going on TpX-wise at the
Department at Stanford. Professor Knuth }
working version of the UNDOC macro proc
written in its own language (DOC). UNDOC
piles itself into a Pascal program, thus UNI
is now available in Pascal. DOC is being use
the source language for new versions of TEX]
and TEX82. All three programs (both DOC
Pascal sources) are expected to be available for |
ing to new machines in early 1982. TREX82
complete rewrite of TEX based on the exper
gained from Ignacio Zabala's translation of
TEX. Portability has been improved by removir
floating point operations. Another sticky portal
problem with the current Pascal TEX is initis
tion. Recall that installing a new TEX involves
ning the program TEXPRE, which makes a
file (called TEXINI.TBL) that represents the i
state of TEX's data structures (about 36K won
size). On TOPS20, we then run TEX, which 1
in TEXINLTBL, at which point we interrupt
process and save the current core image. Wher
usgers ask for “TEX”, they get a copy of this
image, which continues execution from where w
terrupted the first TEX run. Thus, our user
saved the not-insignificant overhead of data s
ture initialization. The resulting core image is
smaller and faster than if the initialization |
tions of TEXPRE were to be incorporated into
Unfortunately, we have found that the facili
“saving an interrupted job’s core image for later
tinuation” is not available in many environm
including VAX VMS, UNIX, and IBM timesh
gystems. Consequently, TEX users outside o
DEC 36-bit world have TEX re-read TEXINI
each time it is run, which is a significant
handicap. To help rectify the situation, TR
data structures will change to require less initi:
tion. We also plan to make a program avai
that can read TEXINI.TBL and produce P:
language initialization code to be inserted ints
TEX Pascal source before compiling. Unfortun:
varisble initialization is not standard Pasca
there must be different versions of this prograr

the Hedrick compiler, Pascal/VS, VMS Pascal,
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Of course, the option of reading in a significantly
smaller TEXINL. TBL each time TEX is run will still
be a possibility, and will only use standard features
of Pascal.

Scott Kim's INVERSIONS has appesred in
bookstores. The text was typeset with TEX, using
fonts leased from the Alphatype Corporation.

A few people in our department spent some
of their summers porting Pascal TEX to a num-
ber of new machines. Joe Weening has a version
working on the Cray, with output to a Versatec.
Jeff Rosenschein brought up TEX in Israel on an
IBM processor running VM/CMS, with output on
a Versatec. I spent some time writing Pascal drivers
for the Autologic APS-5 and Mergenthaler Linotron
202. In fact, it’s a single program that compiles
under either IBM’s Pascal/VS or Hedrick’s Pascal

for DECSystem 10/20, and will convert DVI files -

to APS-5 DCRTU Input Command Language for-
mat, or Linotron CORA-V format, or Linotron
Binary Byte format, depending on the setting of
some compile time switches. The first version of
this program is up and running at two IBM and one
DEC20 sites. Each of these installations is running
its typesetter with the native fonts (auxiliary pro-
grams serve to convert font width information as
supplied by Autologic and Mergenthaler into TEX-
compatible TFM format). This restricts the number
of TEX's features that can be used, however, since
information about ‘height’ and ‘depth’ of characters
is not provided by either company, and can only be
guessed at heuristically, and changed manually if the
need arises. Also, much of math mode is crippled,
since the TEX math fonts are not available. There
is still some hope for the future, though. There has
been some interest expressed by individuals both at
Autologic in LA and Linotype-Paul in England in
Knuth’s Computer Modern fonts. Similarly, at the
instigation of the folks in Wisconsin, Compugraphic
seems interested in the possibility of providing the
CM fonts to 8600 users.

One other thing I worked on over the summer
was PXL files. A PXL file is the raster descrip-
tion of a font at a given size and resolution (such as
CMRI10 at 200 dots per inch). The documentation
for PXL format is contained elsewhere in this issue
(p. 8). Ovur spooling software for Varians/Versatecs
has been updated to use PXLs. PXL files supersede
the older VNT format and have the following ad-
vantages:

(1) They include sufficient information to be used
with TEX’s magnification features.
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(2) I have added a PXL mode to METAFONT,
so that PXL files can be made directly for
METAFONT fonts.

* (3) The internal layout of PXL files has been im-

proved to allow for more efficient operation of
spoolers that must deal with them.

(4) The layout is also such that PXL files can be
written sequentially from METAFONT, which
will aid in writing a transportable version of
METAFONT.

¥ ¥ ¥ x ¥ *x ¥ ¥ * % *

TEX UNDER THE NORTH STAR

Michael J. Frisch
University of Minnesota

I have made some progress on the CDC Cyber
TEX at the University of Minnesota since the last
TUGboat, but at this writing (October 1) it is not
ready for distribution. There are a few known bugs
in my version of TEX and a possibility that more
bugs will show up during further testing. (I believe
that most of the bugs are in my implementation
rather than in the original Stanford version.) As a
result, I can’t give an estimated release date.

I have a working—though probably not debugged
—device driver program for our Varian plotter.
The device driver is written in machine-dependent
FORTRAN since | can write and debug code much
faster in FORTRAN. The driver translates the DVI
file into line segments. Each segment has the same
baseline and the same size font. At the end of each
page, the driver sorts the segments by vertical posi-
tion and then outputs scan lines to the plotter one
at a time. This allows multiple column text input
to be processed.

The driver is small enough to run in interactive
mode though my version of TEX will not. Luis
Trabb-Pardo pointed out that if I can get TEX to
run in a large memory area, then I could make a
large driver keep an entire page of plotter bits in
memory and vastly simplify the driver. For lack of
time, I haven’t tried this idea. The driver I wrote
works and could be improved or rewritten later. My
thanks to David Fuchs for his Pascal DVI file print-
ing program which explained a lot of mysteries to
me about the file.

My version -of TEX now accepts almost all of
the standard BASIC file. This is a great improve-
ment over the TEX version I mentioned in the last
TUGboat. My TEX doesn’t read sll the font in-
formation files correctly, because some were not
properly converted from PDP-10 36-bit floating
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point to CDC 60-bit. Despite this, and with some
temporary changes, I have made a very short TEX
input file run and have produced a plot so I have
hopes that I will make more progress.

Though my version of TEX is not totally func-
tional, the University of Aarhus in Denmark has one
they built that works quite well. Erik Bertelson and
I recently made an oral agreement that Minnesota
will distribute their version in the U.S. With code
modifications and decreased memory size, their ver-
sion runs in about 38K words. They have printed a
couple of books using it so it is quite well debugged.
They have a Pascal version of UNDOC which has
made it a lot easier to change TEX. When I receive
a copy of their TEX, I will install it and then decide
on distribution details.
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A TUGboat TOUR:
EXCERPTS FROM THE TEXNICIAN'S LOG

Barbara Beeton
American Mathematical Society

The morning mail is very exciting around the
TUGboat deadline. In it appear manuscripts and
mag tapes from all over, bearing who knows what
news, but certainly containing something unex-
pected and interesting. Putting together an issue
is also fun; the readers get to see only the printed
pages, but I get to grub around in the mud that
seeps into all the cracks.

During this tour I'll be referring to various ar-
ticles that have appeared in TUGboat, so you might
went to get out your back issues. In particular, I'll
be making a few changes to the previous TUGboat
guidebook: How to Prepare a File for Publication in
TUGboat, vol. 2, no. 1, pp. 53-54.

Although this How to ... guide states that
basic.tex and all the features of AMS-TEX are
available, as well as some formatting macros espe-
cially for TUGboat, some authors build their own
macro set from scratch, including formatting details.
This may be required by local font and device limita-
tions (see the article by John Sauter, p. 34, and the
excerpt from his output, p. 13), or the author may
simply have his own idea (different from mine) of
how his article should look in print.

Whenever possible, I try to accommodate the
author’s ideas, so long as they do no violence to
the articles which will follow when the issue is put
together. Often this can be accomplished very
simply: quarantine an article from the rest of the
issue by putting { braces } at the beginning and
end. (This was necessary for Brendan McKay’s ar-

ticle in vol. 2, no. 2, pp. 46—49; any attempt tor
the format would have taken too long, and v
certainly have resulted in unfortunate errors.)

Another technique is to lay out the pages in
a way that the “singular” item begins on 2 new |
and deal with it separately, adjusting page nun
as required. This is obviously necessary for mat
received as camera copy, but another reason w
be that, between the standard TUGboat set anc
author’s, there are too many control sequencs
fit in the hashtable. (Mike Plass’ article on sy
chart macros, p. 39, is an example of this condit

While I'm on the subject of the hashtab
should note that, here at the Math Society, w
found it necessary to change several of the
values that show up in the error message

! TEX capacity exceeded
(TEX manual, p. 144). The most important
the following: hashsize=1009, memsize=32
varsize=11500. (One or more of these changes
by now have been made in the “official” SAIL
sion at Stanford.)

In the SAIL implementation of TEX, memsis
restricted to a maximum of 215; this will be i
in Pascal TEX, but we won’t be using that
til the “definitive” version is published. vars
is effectively a subset of memsize, and there
the actual capacity of memsize is really only al
21,200. (All these values represent 36-bit word
our DECSystem 2060.) The original value of
size was 17,000, but much of our work inv
large pages of small type and, being unable t«
crease the absolute value of memsize to avoid
ceeding it, we had to increase its capacity by re
ing varsize.

hashsize can be no larger than 2!°, and
Knuth recommended that its assigned value |
prime (it used to be 797); he suggested 1,009, e
to roman MIX, of which he is particularly :
since he finished TEXing Volume 2 of The Ai
Computer Programming (TEX manual, Append;
pp. 161 ). These changes must be made in
SAIL (or Pascal) source, and the modules rec
piled.

To provide more facts on just how muc!
hashize, varsize and memsize are required
troublesome jobs, we've also created a “diagno:
version of TEX, which reports at the end of
completed (output) page and at each occurrene
\ddt the current and maximum (so far) demand
varsize and memsize. It also, if requested, p:
each control sequence name as it is loaded intc
hashtable, counting down as it goes from the
tial value of hashsize (1,009 less however m
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control sequences were preloaded). Some of this
reporting facility already existed in the SAIL source
code obtained from Stanford, requiring only that
a switch, MSTAT, be turned on before compilation;
we've suggested that a similar facility be included
in the “definitive” Pascal TEX.

As TEX comes into being on more different kinds
of computers, these computers generate tapes con-
taining input files to be processed somewhere else.
TUGboat gets a good sampling. We’ve success-
fully read tapes from the following computers: VAX
(running under both VMS and UNIX), IBM 370,
PDP-11 (TgX was not running on this machine; it
was used only to prepare the tape), Univac 1100,
and DECSystems 10 and 20. The DECSystem tape
utilities, of course, generate tapes that are “native”
to our 2060. Finding a common format for exchang-
ing tapes with other machines has been more of a
challenge.

The tape format we have settled on works quite
well, although it is limited to the standard ASCH
character set, one character per tape character (§
bits), which does not accommodate font files in in-
ternal form. This format is simply a variation on the
old “card-image” format, with 80-character records,
100 records per block (8,000 characters per block).
When reading one of these tapes, we assume that no
carriage return/line feeds are present, and that all
terminal spaces can be stripped from each record.
We therefore recommend that input lines not end
with the \|J control sequence, since it cannot be dis-
tinguished from \(cr) after stripping; in practice,
this has occurred only rarely, and was easy to cor-
rect, although inconvenient.

Another tape problem is what to do about labels.
The utility program we use to read “foreign” tapes
isn’t very clear about label formats, so the easiest
thing to do is omit labels. We have just successfully
read a IBM 370-generated tape with “ANSI standard
labels” (which are not among those defined in the
utility manual, and for which Susan Plass had to try
long and hard to find a description, and make several
attempts before a good tape was actually written);
we finally treated the labels as a separate file, which
was discarded once the real file was safely on disc.
Suggestion: forget about labels. (They're probably
really necessary only for multi-volume tapes, and
no single TEX file should be that big anyhow—it
would probably be big enough to contain the entire
Encyclopedia Britannica.)

Finally, there is the matter of identifying what
is on the tape. It would be appreciated if every
tape were accompanied by a transmittal form (one
is bound into every issue of TUGboat), and by a list
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of what files the tape contains. And, just to be sure,
% (file name)
as the first line of each file will make it easier to

- check the disc copy.

Once files are safely on disc, properly identified,
they undergo some editing (as little as possible) to
ensure that they conform to TUGboat requirements.
Of particular importance for compatibility is the use
of a “standard” font set. For TUGboat (in fact, for
all the Society’s TEX work), our standard set is based
on the one used for the “book format” (TEX manual,
Appendix E, p. 152) except for \tfont ?=cmtil0 as
in basic.tex. Only font codes G through Z are free
to be used for job-specific fonts, so if a TUGboat
author has special font requirements he should note
them in comment lines at the beginning of his file
and if possible identify them by letters G-Z.

To permit automatic cross-referencing and inser-
tion of page numbers in the Table of Contents, a ref-
erence is added just following the title which allows
page numbers to be sent to a separate file. An error
in the second T-of-C page in vol. 2, no. 2, should give
you an idea how this works (when it’s dome right),
but here are the details anyhow. In each file, a line
is inserted:

\pagexref{filnam}

which invokes the definition:

\def\pagexref#1{\send9{ det #i{\curpage}}}
At the beginning of 28 TUGboat run the page number
file from the previous run is read in (~ is \chcoded
to type 0 for the duration, so that these definitions
really do become control sequences, then back to
type 12="%other”). Then a new version of the file
is opened for output, to record new page numbers
should any changes have taken place. Actually, two
different, file names are used so that the old file is
available after the run for comparison to the new
version; also, some items don’t ever get run through
TEX, and their references are added to the page
number file manually. When the page numbers con-
verge, and a final scan of Varian copy turns up no
obvious biunders, the .DVI file is shipped off to the -
Alphatype for camera copy.

The main TUGboat header file is used to for-
mat the one- and two-column pages. At present,
the two-column routine uses the \save5\page ...
\box5\hfil\page technique. I would really like to
be able to write out each column as a separate page,
but the output drivers require that each “sheet” con-
tain the same number of “pages”, and I haven’t been
able to figure out how to output two “pages” for a
single-column page. Suggestions are welcome; I'll
submit this as a problem for the next issue if no
solution has been found by then.




































