There’s no sense reading directions to something before you
understand a little bit about it, because they don’t mean
anything to you. You have to know enough about something
to be confused before directions help.

Andrew A. Rooney,
‘Pieces of My Mind,
Avon Books, 1985, p. 30
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General Delivery

Message from the
Outgoing President

Pierre MacKay

The August 1985 meeting of the TEX Users Group
gave evidence of how fast TEX has matured since its
coming out party in 1983. Rather to our surprise
there was the announcement that a genuine bug
had been found a month or so before and that
a new, corrected version of TEX was to be made
available as a result. That brings us up to version
1.5 and, since the bug was in a rather obscure
corner of the code, it will have affected few users.
(Tt involved the expansion of a \toks string in
an \edef or \xdef.) Otherwise, the problems of
programming and installation which were once so
much a part of every TUG meeting were largely
reduced to assurances of success. Even in the case
of METAFONT it is no detraction from our deep
appreciation of the work currently being done to
provide working change files if we note that most of
the success with the WEB system, and its constant
refinement through experience with TEX, will carry
over to METAFONT. We can expect the official
release of METAFONT version 1.0 some time in
October, and the ports to various systems should
come soon after. We look forward most especially to
the creation of interactive interfaces to METRAFONT
which are being developed by our pioneers.

By the time of the TUG meeting, METAFONT
had already reached version 0.96 at Stanford, and
some external ports were up to version 0.91 or
above. The full set of new Computer Modern fonts
(these will restore use of the designation CM) was
nearing completion. Since Don has a sabbatical
planned, he aims to have METAFONT, the CM fonts,
and the METAFONT book finished when he leaves
Stanford. We shall not be left entirely without
guidance during his absence, however. For a while
at least, David Fuchs will continue to ensure the
health of TEX, METAFONT, and their close relatives
as he has throughout the entire history of TEX.

The most noticeable change in.the focus of
interest this year was the evidence of widespread
commercial interest in TEX. It was not that there
were more vendor exhibits than before, but rather
that all the exhibits seemed to cohere into the
promise of an ever richer environment for the TEX
user. It is still a bit hard to get used to the idea
that a program once criticized for its complexity,
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inaccessibility and sheer size is now being made
available on the larger class of personal computer
systems, but here it is. Owners of the IBM AT, or
the larger versions of the IBM PC have the choice
of two different implementations of TEX and an
implementation for the Macintosh was also shown.
There are more output devices every year, and
the quality tends to improve. Access to genuine
typesetting is also becoming easier, though there
is a great deal to be achieved still in that line.
It is clear, however that the TEX community has
established itself as a significant market both here
and overseas. Each new computer, display system,
laser-printer system or typesetter that includes TEX
among its capabilities adds to the general range of
capabilities for all of us, and we welcome all such
developments enthusiastically.

These new developments, however, will bring
a clearer responsibility to TUG and its members.
As commercial developments proliferate, it will
be up to TUG to maintain the standards and
quality of the software. One of the most important
functions of this organization will be to ensure
that anything which is called TEX (or METAFONT)
genuinely is TEX (or METAFONT). The mechanism
for validation exists, and has been used to establish
the credentials of the products mentioned above.
1 do not at present know of any problems of
substandard TEX except for those left over from
TEX78, but it would be surprising indeed if none
ever developed.

Perhaps even more important than the main-
tenance of TEX standards will be our insistence on
the general character of TEX and METRFONT as
public domain software. The TEX system in its
largest sense is one of the most significant addi-
tions to the library of public domain software that
has ever been offered. Every site coordinator is
aware of the astonishment that often results from
the simple reminder that TEX is and has always
been in the public domain. The ports of TEX to
small personal systems are examples of the sort of
commercial development that TUG must support
and encourage, but we must never forget that TEX
was given to us free. We are the beneficiaries of
seven years of intense development effort, the re-
sults of which have been distributed throughout the
computing world without festrictions. We can best
show our appreciation by continuing to enhance the
TEX environment with supporting contributions of
free public domain software.

I should like to close this message with a
mention of the special support that has been given
to TUG by Kellerman and Smith, who will be
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offering the Macintosh version of TEX. They have
already made other contributions to support TUG,
and have now arranged to set aside a royalty on each
sale for the further support of TUG. In addition,
they have offered to fund the first of the Donald
Knuth scholarships for support of attendance at a
TEX training course in the coming year. I echo here
the deep appreciation that was expressed by the
the TUG membership at the business meeting this
August.

From the President
Bart Childs

1 am proud to accept the challenge of this office
and humbly hope that I can contribute to an
organization that is dedicated to high ideals. We
(the TEX community) are grateful to Don Knuth
for his gift of TEX and METAFONT and his placing
them in the public domain. Many of us are aware of
systems developed under government sponsorship
where revision 0.0001 gets placed in the public
domain and revision 0.0001+ magically appears
from some new corporation. As we evolve from what
Michael Spivak called “a happy band of anarchists”
to our future, I hope that we can keep some of
the openess that has been characteristic of our
community. I feel a duty to thank Don, David
Fuchs, and the whole TEX Project again.

The ’85 TUG meeting at Stanford was a great
success in spite of the election of someone from
TEXas as the new president. Don had obviously
laid in wait for the chance for the ‘pun’. Still, the
class with which he made it was enjoyed by all. I
wish to make a few observations on the meeting.

I was surprised by the fact that there was a
slight decrease in attendance at the meeting. Many
of us have discussed some of the possible causes:
the economy, previous meetings have all been at
Stanford, ... etc. I will not dwell on that, but, will
go on to the things that I think are important for
our future.

We will undoubtedly have many pressures from
the commercial world that we will affect. I welcome
the input of the commercial communities and hope
that we can use them as a resource to further our
mutual goals. Several people mentioned what they
considered “competitive” statements and attitudes
by some of the commercial representatives. I
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acknowledge that this is a fair interpretation. I
think the comments were made in a professional
manner. We must be sure that we don’t become
a forum whose apparent primary function is a
sales activity. We shall strive to remain a forum
for function, vendor independence, and other high
goals while paying appropriate attention to the
pragmatism of reality.

Several items reported at the meeting are
particularly noteworthy:

1. TEX 1.5 was announced. One error, which
could be coded around, was corrected.

2. METAFONT 0.91 was announced (and now 0.96
is out). Is there any other system which has as
many users and as few errors reported as TEX
and METAFONT?

3. TEX is on almost all major systems and is now
appearing on many micros (most notably the
PC and the Mac).

4. TEX has been mechanically converted to the
“C” language at two or three different institu-
tions.

5. TEX is actively used in several different lan-
guages.

6. Leslie Lamport delivered the DVI files for the
IATEX manual while we were meeting. An A-W
representative said that the book should be out
before you are reading this.

7. TUG will sponsor Donald E. Knuth scholar-
ships for end users (for example, secretaries).
Kellerman and Smith have guaranteed us the
first one.

As your elected leader, I will be active in at least
the following areas:

1. Society representation. The AMS has extended
me an invitation to present a one hour talk
on TEX at the joint meeting with MAA in
New Orleans in January 1986. (A hard one to
accept!)

2. TEX distribution. Our lab will continue to be
the Data General distribution point. There
were several conversations about the best for-
mat of distributions. I will pursue some efforts
to reach accord on the format of a minimum
standard and accompanying documentation.
Barry Smith and others have discussed this
topic and I personally feel these decisions will
further the understanding of TEX and its rela-
tions.

3. Open communications. I will strive to always
prepare this column. We frequently need
several views of certain items. Members can
take it upon themselves to propose these items
and get several members to respond. New
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members may wish to communicate the item
to the editor or myself for setup of the ‘panel’.

Happy TrXing.

Statement of Principles

One of the important decisions taken at the August
meeting was that it was time for the TEX Users
Group to incorporate. Only by incorporation can
we properly confirm our status as a non-profit orga-
nization and ensure legal stability and appropriate
tax status. As part of the discussion concerning in-
corporation and tax status, the steering committee
considered the necessity of making a general state-
ment which would set down our perception of the
purpose of the organizion and our relationship to it.
We offer this text of our statement to the general
membership of TUG as an informal statement of
principles.

1. The primary aim of the TEX Users Group
(TUG) is to promote the development and use
of public-domain software relating to the TEX
system.

2. In addition, TUG encourages commercial devel-
opment relating to TEX and METAFONT wher-
ever such development contributes to TUG’s
primary aim.

3. Financial support for TUG’s activities derives
from membership dues, attendance fees from
meetings, fees for courses of instruction, private
and corporate grants and donations, and other
sources as approved by the Steering Committee
of TUG.

4. To avoid any real or apparent conflict of inter-
est, all members of the TUG Steering Commit-
tee undertake that they shall make no use of
their position on that committee for personal
advancement and shall make no private use of
information acquired by the Steering Commit-
tee unless and until such information has been
published to the general membership of TUG.

5. No member of the TUG Finance Committee
shall concurrently serve as a direct employee of

TUG.
Pierre MacKay
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Software

Packed (PK) Font File Format

Pixel files, the output of METAFONTT79, are now
considered obsolete; their use is being discouraged.
This is not surprising; as a font file format, they
are rather limiting. They tend to be too large,
do not include device character width information,
and only allow 128 characters. Yet, the generic
font file format offered in their place (with new
METAFONT) has some other limitations. GF files
tend to be almost as large as the pixel files they
replace, and the character width data is separated
from the raster data. A new format, called the
packed, or PX format, is therefore being introduced.

This new file format is less than half the size
of the GF format. Since input/output time usually
dominates execution time when reading font files,
the smaller size can also lead to a performance
improvement. The new format is easier to interpret
than the GF format. The minimum bounding box for
the bitmaps is supplied; the horizontal and vertical
size do not need to be checked against the actual bits
of the character. The raster data and width data
for each character is given in the same character
‘packet’. Finally, the font parameters (checksum,
design size, etc.) are given at the beginning of the
font file, rather than at the end, so random file
access is not needed.

An additional advantage is that the length of

each character packet is given at the beginning of
the packet. This means that the character packets
can be directly stored into the memory of a driver
without interpretation, and they can be interpreted
on a demand basis. A recent sampling of font
usage at Texas A&M University on their Electrical
Engineering VAX showed that 18 characters per
" declared font were used on the average. Thus, a
driver using the packed format might not need to
interpret 110 of the 128 characters in a font, on the
average.

The use of the packed file format does impose
an extra step of processing between METAFONT
and the driver, however. Also, the packed file
format is based to a large extent on the four bit
nybble rather than the eight bit byte, so individual
bytes often need to be split as the file is being
read in. In addition, the generic font format allows
specials and numspecials within character raster
definitions; the packed file format does not. META-
FONT never generates specials inside of character
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raster definitions, so this should not pose any
problems.

The size improvement of packed files over pixel
files is almost five to one for a large collection of
fonts. 323 fonts at three hundred dots per inch and
various magnifications were reduced by 79% when
converted to the packed form. This makes the
packed format ideal for microcomputer systems or
any system where disk space is at a premium.

The packed file format is part of the META-
FONTware, with which it will be distributed. Pro-
grams currently on the distribution are GFtoPX,
which converts generic font files to packed files;
PKtoPX, which converts packed files to pixel files;
PXtoPK, which converts pixel files to packed files,
and PKtype, which lists and verifies a packed file.

The rest of this article was extracted from
PKtype, and is a full description of the packed file
format.

1. Packed file format. The packed file format is
a compact representation of the data contained in
a GF file. The information content is the same, but
packed (PK) files are almost always less than half
the size of their GF counterparts. They are also
easier to convert into a raster representation because
they do not have a profusion of paint, skip, and
new.row commands to be separately interpreted.
In addition, the PK format expressly forbids special
commands within a character. The minimum
bounding box for each character is explicit in the
format, and does not need to be scanned for as in
the GF format. Finally, the width and escapement
values are combined with the raster information
into character ‘packets’, making it simpler in many
cases to process a character.

A PK file is organized as a stream of 8-bit bytes.
At times, these bytes might be split into 4-bit
nybbles or single bits, or combined into multiple
byte parameters. When bytes are split into smaller
pieces, the ‘first’ piece is always the most significant
of the byte. For instance, the first bit of a byte is
the bit with value 128; the first nybble can be found
by dividing a byte by 16. Similarly, when bytes
are combined into multiple byte parameters, the
first byte is the most significant of the parameter.
If the parameter is signed, it is represented by
two’s-complement notation.

The set of possible eight-bit values are sepa-
rated into two sets, those that introduce a character
definition, and those that do not. The values that
introduce a character definition comprise the range
from 0 to 239; byte values above 239 are inter-
preted commands. Bytes which introduce character
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definitions are called flag bytes, and various fields
within the byte indicate various things about how
the character definition is encoded. Command
bytes have zero or more parameters, and can never
appear within a character definition or between
parameters of another command, where they would
be interpreted as data.

A PX file consists of a preamble, followed by
a sequence of one or more character definitions,
followed by a postamble. The preamble command
must be the first byte in the file, followed immedi-
ately by its parameters. Any number of character
definitions may follow, and any command but the
preamble command and the postamble command
may occur between character definitions. The very
last command in the file must be the postamble.

2. The packed file format is intended to be easy
to read and interpret by device drivers. The small
size of the file reduces the input/output overhead
each time a font is defined. For those drivers that
load and save each font file into memory, the small
size also helps reduce the memory requirements.
The length of each character packet is specified,
allowing the character raster data to be loaded
into memory by simply counting bytes, rather than
interpreting each command; then, each character
can be interpreted on a demand basis. This also
makes it possible for a driver to skip a particular
character quickly if it knows that the character is
unused.

3. First, the command bytes shall be presented;
then the format of the Character definitions will be
defined. Eight of the possible sixteen commands
(values 240 through 255) are currently defined; the
others are reserved for future extensions. The
commands are listed below. Each command is
specified by its symbolic name (e.g., pk_no_op), its
opcode byte, and any parameters. The parameters
are followed by a bracketed number telling how
many bytes they occupy, with the number preceded
by a plus sign if it is a signed quantity. (Four byte
quantities are always signed, however.)
pk_zzzl 240 k[1] z[k]. This command is undefined
in general; it functions as a (k + 2)-byte no_op
unless special PX-reading programs are being
used. METAFONT generates zzz commands
when encountering a special string. It
is recommended that z be a string having
the form of a keyword followed by possible
parameters relevant to that keyword.
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pk.zzz2 241 k[2] z[k].
65536.

pk_zzz8 242 k[3] z[k]. Like pk.zzzl, but 0 < k <
224, METRFONT uses this when sending a
special string whose length exceeds 255.

pk_zzzj 243 k{4] z[k]. Like pk_zzzl, but k can be
ridiculously large; k musn’t be negative.

pkyyy 244 y[4]. This command is undefined in
general; it functions as a five-byte no.op unless
special PX reading programs are being used.
METAFONT puts scaled numbers into yyy's,
as a result of numspecial commands; the
intent is to provide numeric parameters to zzz
commands that immediately precede.

pk_post 245. Beginning of the postamble. This
command is followed by just enough pk_no_op
commands to make the file a multiple of four
bytes long; zero through three are usual, but
four are also allowed. This should make the
file easy to read on machines which pack four
bytes to a word.

Like pk_zzzl, but 0 <k <

pk_no_op 246. No operation, do nothing. Any
number of pk_no_op’s may appear between PK
commands, but a pk_no.op cannot be inserted
between a command and its parameters, be-
tween two parameters, or inside a character
definition.

pk_pre 247 i[1} k{1] z[k] ds[4] cs[4] hppp[4] vppp[4].
Preamble command. Here, 1 is the identifica-
tion byte of the file, currently equal to 8. The
string z is merely a comment, usually indicat-
ing the source of the PX file. The parameters
ds and cs are the design size of the file in 1/216
points, and the checksum of the file, respec-
tively. The checksum should match the TFM file
and the GF files for this font. Parameters hppp
and vppp are the ratios of pixels per point,
horizontally and vertically, multiplied by 26;
they can be used to correlate the font with
specific device resolutions, magnifications, and
‘at sizes’. Usually, the name of the PK file is
formed by concatenating the font name (e.g.,
amr10) with the resolution at which the font is
prepared in pixels per inch multiplied by the
magnification factor, and the letters PK. For
instance, amrl0 at 300 dots per inch should
be named AMR10.300PK; at one thousand dots
per inch and magstephalf, it should be named
AMR10. 1095PK.



TUGboat, Volume 6 (1985), No. 3

4. We put a few of the above opcodes into
definitions for symbolic use by this program.

define pk_id = 89

{ the version of PX file described }
define pk_zzzl =240 {special commands}
define pk_yyy = 244

{ numspecial commands }
define pk_post =245 {postamble}
define pk_no_op = 246 {no operation }
define pi_pre =247 {preamble}

5. The PK format has two conflicting goals; to pack
character raster and size information as compactly
as possible, while retaining ease of translation into
raster and other forms. A suitable compromise
was found in the use of run-encoding of the raster
information. Instead of packing the individual bits
of the character, we instead count the number of
consecutive ‘black’ or ‘white’ pixels in a horizontal
raster row, and then encode this number. Run
counts are found for each row, from the top of the
character to the bottom. This is essentially the way
the GF format works. Instead of presenting each
row individually, however, let us concatenate all of
the horizontal raster rows into one long string of
pixels, and encode this row. With knowledge of the
width of the bit-map, the original character glyph
can be easily reconstructed. In addition, we do not
need special commands to mark the end of one row
and the beginning of the next..

Next, let us put the burden of finding the
minimum bounding box on the part of the font
generator, since the characters will usually be used
much more often than they are generated. The
minimum bounding box is the smallest rectangle
which encloses all ‘black’ pixels of a character. Let
us also eliminate the need for a special end of
character marker, by supplying exactly as many
bits as are required to fill the minimum bounding
box, from which the end of the character is implicit.

Let us next consider the distribution of the run
counts. Analysis of several dozen pixel files at 300
dots per inch yields a distribution peaking at four,
falling off slowly until ten, then a bit more steeply
until twenty, and then asymptotically approaching
the horizontal. Thus, the great majority of our run
counts will fit in a four-bit nybble. The eight-bit
byte is attractive for our run-counts, as it is the
standard on many systems; however, the wasted
four bits in the majority of cases seems a high price
to pay. Another possibility is to use a Huffman-type
encoding scheme with a variable number of bits for
each run-count; this was rejected because of the
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overhead in fetching and examining individual bits
in the file. Thus, the character raster definitions in
the PX file format are based on the four-bit nybble.

6. The analysis of the pixel files yielded another
interesting statistic: fully 37% of the raster rows
were duplicates of the previous row. Thus, the
PK format allows the specification of repeat counts,
which indicate how many times a horizontal raster
row is to be repeated. These repeated rows are
taken out of the character glyph before individual
rows are concatenated into the long string of pixels.

For elegance, we disallow a run count of zero.
The case of a null raster description should be
gleaned from the character width and height being
equal to zero, and no raster data should be read.
No other zero counts are ever necessary. Also, in
the absence of repeat counts, the repeat value is set
to be zero (only the original row is sent.) If a repeat
count is seen, it takes effect on the current row.
The current row is defined as the row on which the
first pixel of the next run count will lie. The repeat
count is set back to zero when the last pixel in the
current row is seen, and the row is sent out.

This poses a problem for entirely black and
entirely white rows, however. Let us say that the
current row ends with four white pixels, and then
we have five entirely empty rows, followed by a
black pixel at the beginning of the next row, and
the character width is ten pixels. We would like to
use a repeat count, but there is no legal place to
put it. If we put it before the white run count, it
will apply to the current row. If we put it after,
it applies to the row with the black pixel at the
beginning. Thus, entirely white or entirely black
repeated rows are always packed as large run counts
(in this case, a white run count of 54) rather than
repeat counts.

7. Now let us turn our attention to the actual
packing of the run counts and repeat counts into
nybbles. There are only sixteen possible nybble
values. We need to indicate run counts and repeat
counts. Since the run counts are much more
common, we will devote the majority of the nybble
values to them. We therefore indicate a repeat
count by a nybble of 14 followed by a packed
number, where a packed number will be explained
later. Since the repeat count value of one is so
common, we indicate a repeat one command by a’
single nybble of 15. A 14 followed by the packed
number 1 is still legal for a repeat one count,
however. The run counts are coded directly as
packed numbers.
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For packed numbers, therefore, we have the
nybble values 0 through 13. We need to represent
the positive integers up to, say, 23! — 1. We would
like the more common smaller numbers to take
only one or two nybbles, and the infrequent large
numbers to take three or more. We could therefore
allocate one nybble value to indicate a large run
count taking three or more nybbles. We do this
with the value 0.

8. We are left with the values 1 through 13. We
can allocate some of these, say dyn_f, to be one-
nybble run counts. These will work for the run
counts 1 .. dyn_f. For subsequent run counts, we
will use a nybble greater than dyn_f, followed by a
second nybble, whose value can run from 0 through
15. Thus, the two-byte nybble values will run from
dyn.f +1.. (13— dyn_f) x 16 + dyn_f. We have our
definition of large run count values now, being all
counts greater than (13 — dyn_f) * 16 4+ dyn_f.

We can analyze our several dozen pixel files
and determine an optimal value of dyn_f, and use
this value for all of the characters. Unfortunately,
values of dyn_f that pack small characters well tend
to pack the large characters poorly, and values that
pack large characters well are not efficient for the
smaller characters. Thus, we choose the optimal
dyn_f on a character basis, picking the value which
will pack each individual character in the smallest
number of nybbles. Legal values of dyn_f run from
0 (with no one-byte run counts) to 13 (with no
two-byte run counts).

9. Our only remaining task in the coding of
packed numbers is the large run counts. We use a
scheme suggested by D. E. Knuth which will simply
and elegantly represent arbitrarily large values. The
general scheme to represent an integer ¢ is to write
its hexadecimal representation, with leading zeros
removed. Then we count the number of digits, and
prepend one less than that many zeros before the
hexadecimal representation. Thus, the values from
one to fifteen occupy one nybble; the values sixteen
through 255 occupy three, the values 256 through
4095 require five, etc.

For our purposes, however, we have already
represented the numbers one through (13 — dyn_f ) *
16 + dyn_f. In addition, the one-nybble values have
already been taken by our other commands, which
means that only the values from sixteen up are
available to us for long run counts. Thus, we simply
normalize our long run counts, by subtracting
(13 — dyn_f) * 16 + dyn_f + 1 and adding 16, and
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then representing the result according to the scheme
above.

10. The final algorithm for decoding the run
counts based on the above scheme might look like
this, assuming a procedure called pk_nyb is available
to get the next nybble from the file, and assuming
that the global repeat_count indicates whether a
row needs to be repeated. Note that this routine
is recursive, but since a repeat count can never
directly follow another repeat count, it can only be
recursive to one level.

function pk_packed_num: integer;
var 1, 7, k: integer;
begin ¢ « get_.nyb;
if 7 =0 then
begin repeat j « get_nyb; wner(1);
until 7 # 0;
while : > 0 do
begin 7 « 7 * 16 + get_nyb; decr(2);
end;
pk_packed_-num — j—15+(13—dyn_f)*16+dyn_f;
end
else if ¢ < dyn_f then pk_packed_num «— ¢
else if 7 < 14 then pk packed num —
(1 —dyn_f —1)* 16+ get_nyb+ dyn_f +1
else begin if repeat_count # 0 then
abort(“Extra_repeat_count!);
if ¢ = 14 then
repeat_count «— pk-packed_num
else repeat_count «— 1,
send_out (true, repeat_count);
pk_packed_num — pk_packed_num;
end;
end;

11. For low resolution fonts, or characters with
‘gray’ areas, run encoding can often make the
character many times larger. Therefore, for those
characters that cannot be encoded efficiently with
run counts, the PK format allows bit-mapping of the
characters. This is indicated by a dyn.f value of
14. The bits are packed tightly, by concatenating
all of the horizontal raster rows into one long string,
and then packing this string eight bits to a byte.
The number of bytes required can be calculated by
(width * height + 7) div 8. This format should only
be used when packing the character by run counts
takes more bytes than this, although, of course, it
is legal for any character. Any extra bits in the last
byte should be set to zero.

12. At this point, we are ready to introduce the
format for a character descriptor. It consists of
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three parts: a flag byte, a character preamble, and
the raster data. The most significant four nybbles
of the flag byte yield the dyn_f value for that
character. (Notice that only values of 0 through 14
are legal for dyn_f, with 14 indicating a bit mapped
character; thus, the flag bytes do not conflict with
the command bytes, whose upper nybble is always
15.) The next bit (with weight 16) indicates whether
the first run count is a black count or a white count,
with a one indicating a black count. For bit-mapped
characters, this bit should be set to a zero. The
next bit (with weight 8) indicates whether certain
later parameters (referred to as size parameters) are
given in one-byte or two-byte quantities, with a one
indicating that they are in two-byte quantities. The
last two bits are concatenated on to the beginning
of the length parameter in the character preamble,
which will be explained below.

However, if the last three bits-of the flag
byte are all set (normally indicating that the size
parameters are two-byte values and that a 3 should
‘be prepended to the length parameter), then a long
format of the character preamble should be used
instead of one of the short forms.

Therefore, there are three formats for the
character preamble, and which one is used depends
on the least significant three bits of the flag byte.
If the least significant three bits are in the range
zero through three, the short format is used. If
they are in the range four through six, the extended
short format is used. Otherwise, if the least
significant bits are all set, then the long form of the
character preamble is used. The preamble formats
are explained below. :

Short form: flag[l] pl[1] ec(l] tfm[3] dm[1] w[l]
h(1] hoff {+1] wvoff(+1]. If this format of
the character preamble is used, the above
parameters must all fit in the indicated number
of bytes, signed or unsigned as indicated.
Almost all of the standard TEX font characters
fit; the few exceptions are huge fonts such as
aminch.

Extended short form: flag(1] pl(2] cc[1] tfm[3] dm(2]
w(2] h[2] hoff [+2] voff [+2]. Larger characters
use this extended format. ,

Long form: flag[1] pl[4] cc|4] tfm{4] dz{4] dy[4] w[4]
h{4] hoff [4] voff [4]. This is the general format
which allows all of the parameters of the GF file
format, including vertical escapement.

The flag parameter is the flag byte. The
parameter pl (packet length) contains the offset of
the byte following this character descriptor, with
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respect to the beginning of the ¢fm width parameter.
This is given so a PK reading program can, once it
has read the flag byte, packet length, and character
code (cc), skip over the character by simply reading
this many more bytes. For the two short forms
of the character preamble, the last two bits of
the flag byte should be considered the two most-
significant bits of the packet length. For the short
format, the true packet length might be calculated
as (flag mod 4) x 256 + pl; for the extended format,
it might be calculated as (flag mod 4) * 65536 + pl.
The w parameter is the width and the h
parameter is the height in pixels of the minimum
bounding box. The dr and dy parameters are the
horizontal and vertical escapements, respectively.
In the short formats, dy is assumed to be zero and
dm is dy but in pixels; in the long format, dz and
dy are both in pixels multiplied by 2'6. The hoff
is the horizontal offset from the upper left pixel to
the reference pixel; the voff is the vertical offset.
They are both given in pixels, with right and down
being positive. The reference pixel is the pixel
which occupies the unit square in METRFONT; the
METAFONT reference point is the lower left hand
corner of this pixel. (See the example below.)

13. TEX requires that all characters which have
the same character codes modulo 256 also have the
same tfm widths, and escapement values. The PK
format does not itself make this a requirement, but
in order for the font to work correctly with the
TEX software, this constraint should be observed.
The current version of TEX (1.5) cannot output
character codes greater than 255 anyway.

Following the character preamble is the raster
information for the character, packed by run counts
or by bits, as indicated by the flag byte. If the
character is packed by run counts and the required
number of nybbles is odd, then the last byte of the
raster description should have a zero for its least
significant nybble.

14. As an illustration of the PK format, the
character E from the font amrl0 at 300 dots per
inch will be encoded. This character was chosen
because it illustrates some of the borderline cases.
The raster for the character looks like this (the row
numbers are chosen for convenience, and are not
METAFONT’s row numbers.)
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0 MMMMMMMMMMMMMMMMMMMM
1 MMMMMMMMMMMMMMMMMMMM
2 MMMMMMMMMMMMMMMMMMMM
3 MMMMMMMMMMMMMMMMMMMM
4 MM MM
5 MM MM
6 MM MM
7
8
9 MM MM

10 MM MM

11 MM MM

12 MMMMMMMMMMMMMMMM

13 MMMMMMMMMMMMMMMM

14 MMMMMMMMMMMMMMMM

15 MMMMMMMMMMMMMMMM

16 MM MM

17 MM MM

18 MM MM

19

20

21 :

22 MM MM

23 MM MM

24 MM MM

25 MMMMMMMMMMMMMMMMMMMM

26 MMMMMMMMMMMMMMMMMMMM

27 MMMMMMMMMMMMMMMMMMMM

28 * MMMMMMMMMMMMMMMMMMMM

The width of the minimum bounding box for
this character is 20; its height is 29. The ‘*
represents the reference pixel; notice how it lies
outside the minimum bounding box. The hoff
value is —2, and the voff is 28.

The first task is to calculate the run counts and
repeat counts. The repeat counts are placed at the
first transition (black to white or white to black) in
a row, and are enclosed in brackets. White counts
are enclosed in parentheses. It is relatively easy to
generate the counts list:

82 [2] (16) 2 (42) 2] 2 (12) 2 (4) [3]
16 (4) [2] 2 (12) 2 (62) [2] 2 (16) 82

Note that any duplicated rows that are not all
white or all black are removed before the repeat
counts are calculated. The rows thus removed are
rows 5, 6, 10, 11, 13, 14, 15, 17, 18, 23, and 24.

15. The next step in the encoding of this character
is to calculate the optimal value of dyn_f. The
details of how this calculation is done are not
important here; suffice it to say that there is a
simple algorithm which in one pass over the count
list can determine the best value of dyn.f. For
this character, the optimal value turns out to be 8
(atypically low). Thus, all count values less than
or equal to 8 are packed in one nybble; those from
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nine to (13 — 8) x 16 + 8 or 88 are packed in two
nybbles. The run encoded values now become (in
hex, separated according to the above list):

D9 E2 97 2 B1 E2 2 93 2 4 E3
97 4 E2 2 93 2 C5 E2 2 97 D9

which comes to 36 nybbles, or 18 bytes. This is
shorter than the 73 bytes required for the bit map,
8o we use the run count packing.

16. The short form of the character preamble
is used because all of the parameters fit in their
respective lengths. The packet length is therefore
18 bytes for the raster, plus eight bytes for
the character preamble parameters following the
character code, or 26. The tfm width for this
character is 640796, or 9C71C in hexadecimal. The
horizontal escapement is 25 pixels. The flag byte
is 88 hex, indicating the short preamble, the black
first count, and the dyn_f value of 8. The final total
character packet, in hexadecimal, is:

Flag byte 88
Packet length 1A
Character code 04

tfm width 09 C7 1C
Horizontal escapement (pixels) 19
Width of bit map 14
Height of bit map 1D
Horizontal offset (signed) FE
Vertical offset 1C

Raster data D9 E2 97

2B 1E 22

93 24 E3

97 4E 22

93 2C 5E

22 97 D9

Tomas Rokicki
Rokicki@SU-Score.Arpa
Department of Computer Science

Stanford University
Stanford, CA 94305
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Hyphenation Exception Log

Below is a list of words that TEX fails to hyphenate
properly. It last appeared in Volume 5, No. 1, on
page 15. Everything listed there is repeated here.
As expected, there are more instances of missed
than of incorrect hyphens. The first column gives
results from TEX’s \showhyphens{...}; entries in
the second column are suitable for inclusion in a

\hyphenation{. ..} list.

In most instances, inflected forms are not shown
for nouns and verbs; however, all forms should be
specified in a \hyphenation{.. .} list if they might

occur in your document.

anal-yse
anomaly
anti-nomy(ies)
ap-pendix
ban-dleader
be-haviour
bornolog-i-cal
Brow-n-ian
buz-zword
cartwheel
cholesteric
database
dat-a-p-ath
de-mos
dis-tribute
Di-jk-stra

an-a-lyse
anom-aly
an-tin-o-my (ies)
ap-pen-dix
band-leader
be-hav-iour
bor-no-log-i-cal
Brown-ian
buzz-word
cart-wheel
cho-les-teric
data-base
data-path
demos
dis-trib-ute
Dijk-stra

elec-trome-chan-i-cal electro-mechan-i-cal
elec-tromechanoa-cous-tic

equiv-ari-ant
Eu-le-rian
fermions
flowchart
Gaus-sian
ge-o-met-ric
Greif-swald
Grothendieck
Grundlehren
Hamil-to-nian
Her-mi-tian
hex-adec-i-mal
in-fras-truc-ture
jeremi-ads
Kadomt-sev
Leg-en-dre
Le-ices-ter
Lip-s-chitz(ian)
macroe-co-nomics
manuscript

electro-mechano-acoustic
equi-vari-ant
Euler-ian
fermi-ons
flow-chart
Gauss-ian
geo-met-ric
Greifs-wald
Grothen-dieck
Grund-leh-ren
Hamil-ton-ian
Her-mit-ian
hexa-dec-i-mal
in-fra-struc-ture
je-re-mi-ads
Kad-om-tsev
Le-gendre
Leices-ter
Lip-schitz(-ian)

" macro-eco-nomics

man-u-script

Marko-vian
met-a-lan-guage
mi-croe-co-nomics
mi-crofiche
mod-elling
mo-noen-er-getic
monopole
monos-trofic
mul-ti-pli-ca-ble
ne-ofields
Noethe-rian
none-mer-gency
nonequiv-ari-ance
noneu-clidean
non-s-mooth
parametrized
paramil-i-tary
Poincare

polyene
poly-go-niza-tion
postam-ble
pream-ble

pseu-dod-if-fer-en-tial

pseud-ofi-nite
pseud-ofinitely
pseud-o-forces
pseu-doword
quadrat-ics
quasiequiv-a-lence
quasi-hy-ponor-mal
qua-sis-mooth
qua-sis-ta-tion-ary
Rie-man-nian
schedul-ing
Schrodinger
Schwarzschild
semidef-i-nite
semi-ho-mo-th-etic
ser-vomech-a-nism
setup

solenoid

spheroid
stochas-tic
sub-scriber
summable
ther-moe-las-tic
times-tamp
ve-r-all-ge-mein-erte
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Markov-ian
meta-lan-guage
micro-eco-nomics
mi-cro-fiche
mod-el-ling
mono-en-er-getic
mono-pole
mono-strofic
mul-ti-plic-able
neo-fields
Noether-ian
non-emer-gency
non-equi-vari-ance
non-euclid-ean
non-smooth
pa-ram-e-trized
para-mil-i-tary
Poin-care
poly-ene
polyg-on-i-za-tion
post-am-ble
pre-am-ble

pseu-do-dif-fer-en-tial
pseu-do-fi-nite
pseu-do-fi-nite-ly
pseu-do-forces
pseu-do-word
qua-drat-ics
qua-si-equiv-a-lence
qua-si-hy-po-nor-mal
qua-si-smooth
qua-si-sta-tion-ary
Rie-mann-ian
sched-ul-ing
Schro-ding-er
Schwarz-schild
semi-def-in-ite
semi-ho-mo-thet-ies
ser-vo-mech-anism
set-up

so-le-noid

spher-oid
sto-chas-tic
sub-scrib-er
sum-ma-ble
ther-mo-elas-tic
time-stamp
ver-all-ge-mein-erte

wahrschein-lichkeit-s-the-o-rie

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

waveg-uide

wave-guide
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TFONT FORUM]

| Georgia KM. Tobin 1

Beginning with this issue, “Font Forum” will be a
regular feature in TUGBoat. Now, the name was not
chosen simply for the pieasant alliteration, or for the
fact that a Latinism like forum’ would look nice in
chiseled majuscules, but because it is intended to
both spark and showcase open and hopefully spir-
ited discussion of the thorny questions of typefaces
as they relate to the use of TgX. The author has no-
ticed an unsettling lack of awareness among the TeX
community at large of the absolutely vital importance
of the availability of many and beautiful typefaces to
the continued growth and vigor of TgX.

Naturally, each of us interested in the issues re-
lated to typefaces and TgX has a peculiar background
and certain favorite ways of doing things; and very
few column inches will elapse before the author re-
veals herself in her true colors, as a confirmed devo-
tee of METAFONT, on the subject of which we are
about to be treated to a brief panegyric. Designing
with METAFONT is not the easiest of techniques
to master, for a number of reasons; and the reason
that | wish to mention here is one of METAFONT's
chiefest strengths, namely, that it gives the designer
control over the letter-form at a profound rather than
a superficial level. | do not at the moment wish to
dwell on the implications of that fact for the pro-
cess of design, but for the product of design. In
sum, good METAFONT design results in typefaces
that are unsurpassed in quality. A derived design (by
which | mean a replica of a given typeface in a digital
medium) done with METAFONT is truer to the orig-
inal than one done with any other method 1| know of;
METAFONT allows consideration of the niceties of
stem and serif growth, and the tiny variations in letter
proportion that are lost with techniques that involve
scaling. And any design, whether derived or original,
if done with METAFONT, has the very consider-
able advantage of being able to be easily, quickly
and properly tuned to various output devices. Be-
cause of this, a document can be produced in every
stage from roughest draft to fina! copy in the same
typeface. Finally, it is worth reminding the reader that,

when we create a METAFONT font, we have really
created two very different but equally important files:
one, the digital image for the output device, and the
other, the TgX Font Metric {tfm) file. The point here
is that the .Hfm file is not merely an after-the-fact
addendum to a METAFONT font; it is created tak-
ing into account all the details in letter-form variation
that | spoke of a moment ago.

The discussion of METAFONT, then, will form a
substantial part of the content of this column. The
all-new, all-improved METAFONT is about to be-
come available; | hope to see the results of exper-
iments with it soon. All users of METAFONT are
therefore encouraged to send samples of the results
of such experiments to share them with the read-
ership of TUGBoat. Even unexpected or unwanted
results can be very illuminating, as Don Knuth demon-
strates in his set of ‘meta-flops' (‘Lessons Learned
from METARFONT, Visible Language).

Of course, publication of one's wanderings along
the road to digital correctness will elicit remarks on
the Wanderer's apparent progress; and ‘Font Forum’
will serve as a sounding board for such thoughtful
criticism. The author is less disturbed (intellectually,
at least) by round and hearty disapproval of her work
than by acceptance of it by a user who feels un-
qualified to make any comment. The latter attitude
is as illogical as saying, “This egg is rotten, but it is
a better egg than | can lay; therefore, | shall eat it
and like it". The former, of course, is unhelpful only
if carried to unreasonable extremes, such as failing
to consider the strictures of the medium in assess-
ing the product. The upshot of this is simply that all
thoughtful criticism of any font that is intended for
use with TpX is fair grist for the ‘Font Forum’,

However, ‘Font Forum' is not intended primarily for
users of METAFONT, but for users of TEX who hap-
pen to also be users of fonts. Some topics that hope
to see some discussion on in future issues of TUG-
Boat include: .gf format; issues related to the appro-
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priate use of fonts; POEMS (a font format converter);
development of non-METAFONT fonts for use with
TeX (several shops, including Adcbe, are presently de-
riving .tfm files for this purpose); general considera-
tions on the process of digital font design and cre-
ation; even ‘wish-lists’ of character sets and/or type
styles are appropriate.

Any and all such contributions should be sent to
the author's address given at the end of this column.

New Developments with METAFONT

As | mentioned above, a new and improved ver-
sion of METAFONT is about to be released; as of
this writing, Version 0.95 is available. Don Knuth is
preparing a complete guide to its use, The Metafont-
book, and has graciously been making prepublica-
tion copies of it available through his office. The first
print run was exhausted this summer, though, and
Dr. Knuth was estimating that a new issue would
not be made until sometime in October. | taught
a course intended to serve as an introduction to
METAFONT, The Elements of METAFONT Style,
at this summer’s TUG meeting. This two-day seminar
was enlivened by the perceptive remarks and ques-
tions of the brave souls who enrolled, and enriched
by the contributions of Neenie Billawala, John Hobby,
Don Knuth and Richard Southall, who shared some of
their experience with METAFONT with the class.
A videotape of the seminar is available from TUG.

An important point made again and again in the
course deserves one more iteration here: and that
is the fact that METAFONT has not been used as
much as it deserves to be. To quote from the course
manual:

.. METAFONT is a tremendously subtle and pre-
cise tool and any competent use of it requires a
blend of two disparate mentalities, the analytic and
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the aesthetic. One lesson that the author hopes
the reader has learned from this course is that cre-
ating an entire true meta-font is many times again
harder than creating two or three meta-characters;
and that creating @ meta-family is many, many
times harder than that. In fact, to achieve this lat-
ter requires yet another combination of disparate
mentalities: one must be recklessly foolhardy to
dive into such a task in the first place, and one
must be doggedly level-headed to bring it to com-
pletion.

But while meta-font design may be a task for
only a handful, and meta-family designis a task for
fewer even than that, some use of METAFONT
is for everyone. It is eminently useful for such
tasks as creating logos, specialized character sets, .
dingbats, borders and so on. Such tasks are of
less monumental scale than font or family design,
but of no less importance to the final appearance
of a document. ‘

Suggested Reading

Knuth, Donald E., “The Concept of a Meta-Font," pp.
3-2, Visual Language, Volume XVI, Number 1, Winter
1982

Knuth, Donald E., “Lessons Learned from Metafont,”
pp. 35-53, Visual Language, Volume XIX, Number 1,
Winter 1985

Georgia KM. Tobin
The Metafoundry
OCLC, Inc, MC 485
8565 Frantz Road
Dublin, Ohio 43017

Every character used to typeset ‘Font Forum’ was designed by
G.KM. Tobin using METAFONT. Printing was done on a Canon
LBP-CX with a resolution of 300 dpi.
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Mathematical Symbols
and Cyrillic Fonts
Ready for Distribution
(Revised)

Barbara Beeton
American Mathematical Society

The first general release of fonts created at the
American Mathematical Society was in August, at
the time of the TUG meeting. This first release
consists of cyrillic and two 128-character fonts
of mathematical symbols, all in various sizes and
weights. It is our intention that these fonts be added
to the standard distribution, and we will make an
effort to provide the necessary files to all sites from
which the TEX package is being distributed. It will
not be possible to provide this material directly to
users, since the Society’s DEC 20 computer has
proved singularly unsuitable for making tapes that
can be read by any other kind of machine.

A master tape was delivered to Stanford and
installed on the Score (DEC-20) system, in the
directory <TeX.AMSFONTS>. This directory now
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contains the METARFONT78 sources necessary to
generate the fonts in distribution format, as well
as corresponding .PXL files, along with several files
of macros, documentation and user instructions.
Actual addition of this material to distribution
tapes (and PC diskettes) is now being arranged;
information regarding the fonts was sent to all
principal distribution sites, and arrangements are
being made to transmit the necessary files as soon
as practicable.

Readers of the original article in the last TUG-
boat will note that the font names presented there
have been changed. (The content of the symbol
fonts has also changed slightly, to omit redundan-
cies.) We have been persuaded that the name
“Euler” should be reserved for the professionally-
designed fonts commissioned by the Society from
Hermann Zapf—little enough recognition is given
even the best font designers, without the font
names associated with their work being wrongfully
attributed to something that they had no hand in
creating. We acknowledge our error, and hope our
apology is accepted.

0 1 2 3 4 5 6 7
00z |35 b LI 3 I € §5) h "Ox
Olx B Jb u 3 i € ) h
02z I0 K ' S i iy
08z 10 X s s
04z " ! K - % ’ ’ ”
v 2x
05z ( ) * , - . /
06z 1 2 3 4 5 6 7 .

3x

07z 8 9 : ; « 1 » ?
10z A b I bl E b r "ax
11z X u J K J M H 0
122 IT Y P C T Y B | e
18z It bI 3 [ “ ] b b
14z ‘ a 6 I It e i) r "
7 : 6x
15z X u ] K b M H o}
‘16z m y p c y B iii B
v 7x
17z m 131 3 - — Ne b B

"8 "9 A “B . “C “D “E “F

The AMS cyrillic font — MCYR10

MemaHekuit yHuBepcuTeT, Haxonsiuuiics Ha nyty Kk Heckyunomy, mpasg-
HOBaJI Ha OHSAX CBOI narupecsaTwieTHu# wonueit. Koro sosuau 8 TuThl uian
rOPOICKYH BONBHULY, TOT, KOHEYHO, IOMHUT 300POBEHHEA NN, TPEXITAXKHbIA
JOMMUILIE 110 IPaBYH PYKY ¢ BhIBecKoO# «BoramensHas ¥ MemaHckye yYUIUIAY
¥ TOMY HaBEPHOE BCTPEYATMCh HA MYTH BePeHHULb! YYEHUYECKUX I1ap, COMUIHO

IporyjamBaeMbIX HaJ3UpaTenasaMU.
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Cyrillic

The cyrillic font contains all letters found in the
modern (post-revolutionary) cyrillic alphabet, as
well as others found by Mathematical Reviews to
be necessary for rendering bibliographic information
in Russian, Ukrainian, Serbian, Georgian, and other
Slavic and non-Slavic languages ordinarily published
in cyrillic. Accents which normally occur in these
languages, as well as in such words as names of
mathematicians whose work is regularly translated
into Russian or one of the other languages covered
by MR, are included in the font, as are all the digits
and ordinary punctuation. Several cells are still
empty: the number of such cells is not sufficient
to hold all the additional pre-revolutionary Russian
letters, and there is not yet enough experience to
indicate what else might most usefully (for MR) be
included.

The “basic” cyrillic font is MCYR10. Names
have been assigned to a number of variations, not
all of which exist yet. (In particular, there are no
plans yet to create the METAFONT descriptions of
the true “italic” letters.)

MCYR lightface MCSL slanted

MCB bold MCBSL bold slanted
MCBX bold extended MCSS sans serif

MCI italic MCSSB bold sans serif

MCBI bold italic

Font names have been assigned so that compression
to 6 characters, using the first 3 and last 3 letters
of longer names (a standard built into most im-
plementations of TEX for operating systems having
such a limit, and announced through TEXhax by
David Fuchs), will always be unique.

Keying of cyrillic to be rendered with this font
is in accord with the current MR transliteration
scheme, e.g.

Khrushchév (Khrushch\"ev) — Xpymés

Zhurnal (Zhurnal) — KypHan

Kiiv (Ki{\"\i}v) — Kuis
\font\tencyr=mcyri0 \def\cyr{\tencyr\cyracc}
{\cyr ...} sets the stage for proper transition to
and from cyrillic. Most of the translation from
keyed input to cyrillic is implemented by ligature
instructions in the font itself. A few letters require
a “chain” of ligatures: sh — w1, shc — 7 (an obvious
absurdity, but the roman combination never occurs
legitimately), shch — m. Letters rendered with
accents in transliteration are trapped by macros
defined in the file CYRACC.DEF: 1 (\u\i) — #,
1 (\=\i) — i, 1 (\"\i) — 1. Both the macro accent
traps and ligatures do the right thing in ordinary ro-
man text and in {\cyr ...}; however, cyrillic items
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in tables cannot reliably be specified in the pream-
ble, and in individual cells \cyr should be preceded
by \relax to prevent premature expansion, and
thus loss, of the macro instructions.

Hyphenation is not automatically suppressed,
but the patterns used will be those for English in
the absence of a local override. (We do not know
whether any Russian patterns exist.) For short
passages, as the above sample, or isolated words,
good luck may prevail.

Documentation accompanying this font will
include full keying instructions, the ligature spec-
ifications, and, of course, CYRACC.DEF. Should
the transliteration scheme in local use be different
from the MR scheme (for example, an earlier MR
scheme rendered mg as &¢), it should be quite easy
to modify CYRACC.DEF to accommodate it, and,
if ligature changes are absolutely necessary, they
may be implemented using the TEXware programs
TFtoPL and PLtoTF.

Mathematical symbols

Mathematicians expanding the boundaries of their
chosen areas often find that no suitably unam-
biguous notation exists with which to express new
concepts. First attempts usually consist in seeking
out ever more exotic alphabets, but this fount is
rather rapidly exhausted. Non-alphabetic symbols
modeled after, or constructed from combinations of,
existing ones is probably the next most profitable
approach. And failure in either of those attempts
may yield something truly new. In any event, the
net result is proliferation of symbols beyond what
is available to most ordinary typesetting systems.

The original symbol fonts, CMSY and CMEX (cur-
rently AMSY and AMEX), contain the most frequently
used mathematical symbols, plus whatever else was
needed for The Art of Computer Programming, vol-
ume 2, and other projects that Don Knuth was
working on at the time. Many other symbols are
in common use in other subfields of mathematics,
and the AMS and MR found it necessary to con-
struct them. We have now filled one entire “extra
symbols” font and most of a second.

The naming scheme devised for these “ex-
tra symbols” fonts also leaves room for a third.
“Medium” and “bold” refer to the weight, medium
being matched to the weight of the “basic” Com-
puter Modern symbols in the CMSY font.

MSXM symbols 1 medium MSXB symbols 1 bold
MSYM symbols 2 medium MSYB symbols 2 bold
MSZM symbols 3 medium MSZB symbols 3 bold
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Negated relations.

2704
2702
2 "0A
2714
2 "0C
2708
2700
2712
2 "1A
2706
2 "0E
2718
2710
2”18
2 "2A
2722
2728
2720
2724
2726

Arrows.
1712
171C
1757
1711
171B
1722
2778
1709
1"1E
1720

“Negated”

2738
2 734

Delimaters.

1770
1778

£

HOMOHO NI R A A BA A A RA N HANAINATATA-TA

f=2Gys s tain

P
e

-

v

\nless

\nleq
\nlegslant
\nleqq

\lneq

\1lneqq
\lvertneqq
\lnsim
\lnapprox
\nprec
\npreceq
\precneqq
\precnsim
\precnapprox
\nsubseteq
\nsubseteqq
\subsetneq
var. \subsetneq
\subsetneqq
var. \subsetneqq

\leftleftarrows
\leftrightarrows
\Lleftarrow
\twoheadleftarrow
\leftarrowtail
\looparrowleft
\curvearrowleft
\circlearrowleft
\Lsh
\rightsquigarrow

arrows.

\nleftarrow
\nLeftarrow

\ulcorner
\llcorner

Non-math symbols.

1768 v \checkmark
1”74 &« \maltese

Alternate names.

1"6E <« \llless
1765 M \doublecap
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2705 % \ngtr 2"1C
2703 % \ngeq 21D
270B % \ngegslant 2 "2E
2716 2 \ngeqq 2 "2F
2"0D 2> \gneq 272D
2709 2 \gneqq 272C
2701 2 \gvertneqq 2730
2713 =z \gnsim 2”32
2"1B % \gnapprox 2731
2707 # \nsucc 2 "33
2 "0F ¥ \nsucceq 2738
2717 Z \succneqq 2737
2”11 > \succnsim 235
2719 % \succnapprox 234
2"2B 2 \nsupseteq

2723 2 \nsupseteqq

2”29 2O \supsetneq

2721 2 var. \supsetneq

2725 2 \supsetneqq

2727 § var. \subsetneqq

1713 =3 \rightrightarrows 1714
171D 22 \rightleftarrows 1715
1”66 = \Rrightarrow 1 "0A
1710 — \twoheadrightarrow 1 718
1”14 — \rightarrowtail 1719
1723 4> \looparrowright 1718
2”79 ~ \curvearrowright 1717
1708 O \circlearrowright 1 "0B
1"1F 7 \Rsh 1728
1721 e~ \leftrightsquigarrow
2”39 -» \nrightarrow 273D
2 "3B s \nRightarrow 2"3C
1771 \urcorner

1779 4 \lrcormer

1772 @® \circledR

1755 ¥ \yen

1"6F >» \gggtr 172B
17”64 Y \doublecup 1716

AR A R OR RS~ 5

\nsim

\napprox
\nshortmid
\nshortparallel
\nmid

\nparallel
\nvdash

\nvDash

\nVdash

\nVDash
\ntriangleleft
\ntriangleright
\ntrianglelefteq
\ntrianglerighteq

R

A

\upuparrows
\downdownarrows
\updownarrow
\upharpoonleft
\downharpoonleft
\upharpoonright

| \downharpoonright
= \leftrightharpoons
—o \nultimap

.
I
1
]
r

« \nleftrightarrow
< \nLeftrightarrow

= \Doteq
! \restriction
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Output Devices
Output Devices and Computers
Table I-a: Proof-quality devices attached to “large” computers and workstations
Amdahl Apolio CDC DEC DEC DG | Ether- | HP9000 | IBM 18M PERQ | Prime Siemens Sun VAX VAX
(MTS) po Cyber 10 20 MV net | Ser.500 | (MVS) | (VM) (BS2000) (Unix) | (VMS)
Apple LaserWriter Textsett Textset | Textsett Textset T | Textset | Textset Textset t Te(:xT:ZiT Textset t
C Itoh LSU
Canon GMD GMD GMD Canon
'DEC LNO1 UWash LSU
DEC Ltr Ptr 100 osud
DEC VT125 INFN
Diablo osuP
Facit 4542 INFN
Fla Data MR
GE 3000 Cos
HP 2680 Stnfd
1BM 3800;
4250;Sherpa SLAC
Stnfd; SRI;
UBC; | OCLG; i3 . SLAG; Sun; UMd; | K&ST;
Imagen Textset | Textset t Vndblt; | Clmbia; | TAMU | Imagen Textset Textset Textsett | Textset | Textset
Textset T | Textset
NDK 7700 IAM
PostScript printers | Textset [ Textset Textset | Textset Textset | Textset| Textset Textset | Textset | Textset
Printronix TAMU
QMS Senlsr; Textset; | TAMU;
Lasergrafix Textset Textset Textset | Textset | TAMU TAMU | Textset | Textset | GMD | TAMU Textset UWash | Textset
screen Yale; Textset;
prevue Textset TAMU GMD GMD GMD UCB Adld
Symbolics UWash UWash | Calma
Talaris Talrst | Talrst Talrs T | WashStU Talrst | Talrst
. ) Adid;
Tektronix 4014 UMilan INFN
Toshiba 135x TAMU
Varian AMS Scihp
.| GATeh; .
Versatec UKain Vndblt UWash | TAMU UMilan | Wzmn Lvmr UWash | K&ST
Xerox Dover CMU Stnfd Stnfd
Xerox 2700 Bochum
Xerox 270011 osud
UMich; | COS; UDel; ACC;
Xerox 9700 Textset | Textset UDel Textset Textset Textset | Textset Textset
Notes:

* Still running TEX80
t Graphics supported
¥ Computer used only to support output device,

not to run TEX at this installation.
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Table I-b: Proof-quality devices attached to “small” computers
vaple HP 1000 HP 3000 N 1BM PC T PC
Apple ImageWriter K&st
Apple LaserWriter K&St Textset PCTEX; Textset
Corona Laser Printer 300 PCTEX
Diablo Texel
Epson JDIW A-W; PCTEX TAMUT
HP 2680 Texel
HP 26884 HP; CaTch
Imagen OCLCY; PCTEX; Textset
Printronix TAMUT
QMS Lasergrafix PCTEX; Textset
Qume TexeT
screen prevue K&st PCTEX; Textsett TAMUT
T1 855 TAMUT
Toshiba PCTEX
Table II: Typesetters

o Do | 25 [ ocn | oo o] o | o | 20 | s || o T
Agfa P400 1AM
Aiphatype CRS AMS
ﬁgtg»‘g?;\;icr&S Textset Tgiit Textset |  Textset Textset Textset | PCTEX | Textset Textset Int(_erreg)}(r;z? i
Compugraphic 8400 USheffield PCTEX K&S
Compugraphic 8600 RECAU™ WashStU | WashStU | PCTeX UWis™ K&S
CRTronic Eire
Harris 7500 SARA
Linotron 202 Adapt | PCTEX

Most of the interfaces listed in these charts are not on
the standard distribution tapes. Some are considered
proprietary.  Information regarding these interfaces
should be obtained directly from the sites listed.
Output device data is being maintained by Rilla
Thedford. Anyone desiring more information or relaying
new information can send it to her at the address given
on the reverse of the title page or via the Arpanet:
Rilla_Thedford)UMich-MTS@MIT

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 most recent
address, and its source, are shown.

ACC (Advanced Computer Communications): Diane Cast,
720 Santa Barbara St., Santa Barbara, CA 93101,
805-963-9431 (DECUS, May '85)

Adapt (Adapt, Inc): Marc Berkowitz, 415-393-9500

Adld (Adelaide University, Australia): Andrew Trevorrow,
(08) 228 5984

AMS (American Math Society): Ron Whitney,
401-272-9500

A-W (Addison-Wesley): 617-944-3700, ext. 2677

Bochum (Rubr Universitiat Bochum): Norbert Schwarz,
49 234 700-4014

Calma:

CaTch (Cal Tech): Glen Gribble, 818-356-6988

Canon (Tokyo): Masaaki Nagashima, (03)758-2111
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Clmbia (Columbia): Frank da Cruz, 212-280-5126

CMU (Carnegie-Mellon University): Howard Gayle,
412-578-3042

COS (COS Information, Montreal): Kevin Small,
514-738-2191

Crltn (Carleton University): Neil Holtz, 613-231-7145

Eire (Bord Féilte ~Irish Tourist Board): James Cumiskey,
Dublin 353-1-765871, ext. 1275

GATech (G A Technologies): Phil Andrews, 619-455-4583

GMD (Gesellschaft der Math und Datenfabrik, Bonn,
Germany): Dr. Wolfgang Appelt

HP (Hewlett-Packard): Stuart Beatty, 303-226-3800,
ext. 2067

IAM (Institut fiir Angewandte Math, Univ of Bonn,
Germany): Bernd Schulze, 0228-733427

Imagen: Dan Curtis, 408-986-9400

INFN (INFN/CNAF, Bologna, Italy):
Maria Luisa Luvisetto, 051-307572

Intgrph (Intergraph): Mike Cunningham, 205-772-2000

JDJW (JDJ Wordware): John D. Johnson, 415-965-3245

K&S (Kellerman & Smith): Barry Smith, 503-222-4234

LSU (Louisiana State University): Neal Stoltzfus,
504-388-1570

Lvmr (Lawrence Livermore Lab):

MR (Math Reviews): Dan Latterner, 313-996-5266

OCLC: Tom Hickey, 616-764-6075

OSU (Ohio State University): DEC 20: John Gourlay,
614-422-6653; Prime: John Crawford, 614-422-1741

PCTEX (Personal TEX, Inc.): Lance Carnes, 415-388-8853

RECAU (Aarhus University, Regional Computer Center):

SARA (Stichting Acad Rechenzentrum Amsterdam):
Han Noot, Stichting Math Centrum, Tweede Boer-
haavestraat 49, 1091 AL Amsterdam (TUGboat 5#1)

ScenLsr (Scan Laser, England): John Escott

SciAp (Science Applications): L. E. Fields, 619-458-2616

SLAC: Alan Spragens, 415-854-3300, ext. 2849

SRI:

Stnfd (Stanford):

Sun (Sun, Inc):

TAMU (Texas A&M): HP 9000 Ser. 500: Ken Marsh,
409-845-4940; all others: Bart Childs, 409-845-5470

TeXel: Lance Carnes, 415-388-8853

Textset {Ann Arbor, Mich.): Bruce Baker, 313-996-3566

Talrs (Talaris): Sonny Burkett, 619-587-0787

UBC (Univ of British Columbia): Afton Cayford,
604-228-3045

UCB (Univ of California, Berkeley): Michael Harrison,
vortex@berkeley.arpa

UDel (Univ of Delaware): Daniel Grim, 302-451-1990

UKoélIn (Univ of Koln, Germany): Jochen Roderburg,
0221-/478-5372

UMd (Univ of Maryland): Chris Torek, 301-454-7690

UMich {Univ of Michigan): Hal Varian, 313-764-2364

UMilan (Universita Degli Studi Milan, Italy):
Tektronix: Dario Lucarella, 02/23.62.441 (329);
Versatec: Giovanni Canzii, 02/23.52.93

USheffield (Univ of Sheffield, England): Ewart North,
(0742)-78555, ext. 4307

UWash (Univ of Washington): Pierre MacKay,
206-543-2386

UWis (Univ of Wisconsin): William Kelly, 608-262-9501

Vndblt (Vanderbilt University): H. Denson Burnum,
615-322-2357
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WashStU (Washington State University): Dean Guenther,
509-335-0411

Wzmn (Weizmann Institute, Rehovot, Israel):
Malka Cymbalista, 08-482443

Yale: Bill Gropp, 203-436-3761

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. Some items (noted
below) were received as copy larger than 100%;
these were reduced photographically using the PMT
process. The bulk of this issue, as usual, has been
prepared (all with TEX82) on the DEC 2060 and
Alphatype CRS at the American Mathematical
Society.

~ Apple LaserWriter (300 dpi):

Textset advertisement, p. 163.

Canon CX (300 dpi):

Georgia Tobin, the Font Forum, p. 122.
Corona LP300 (300dpi):

PCTgX advertisement, p. 166.

HITAC HB8172 Laser Beam Printer

(240 dpi): Tsunetoshi Hayashi, Report
on TEX implementation at HUCC, p. 135;
reduced from 125%; HITAC M280H.

Site Reports

The TEX Directories
at the “Source”

For those TEX users who have access to the Arpanet,
the most recent version of any file that will be put
into the standard (generic) distribution can be
found at SU-Score, the DEC-20 (TOPS-20) system
that is “home” to the Stanford TEX Project. Here
are the names of the directories to look in.

<TEX>

The latest executables can be found here.



132

<TEX.DOC>
All sorts of useful documentation — Start here
with ~READ-.ME and other -READ-. *.
<TEX.AMSFONTS>
.MF sources (old MF) and .PXL files for the
cyrillic and extra symbol fonts developed at
the American Mathematical Society.
<TEX.AMSTEX>
AMS-TEX (but not the Joy of TEX, at least not
yet).
<TEX.BIBTEX>
The bibliographic system designed for use with
[ATEX.
<TEX.CM>
The Computer Modern fonts.
<TEX.FONTS>
Fonts — . TFM files and other representations.
<TEX.FORMATS>
JFMT files.
<TEX.INPUTS>
PLAIN.TeX et al.
<TEX.LATEX>
IATEX.
<TEX.MF>
METAFONT sources, in WEB.
<TEX.PXL>
.PXL files.

<TEX.SOURCES>

The TEX sources, in WEB.
<TEX.WEB>

WEB, Tangle and Weave.

TEX in the UK and Ireland: TgXline

Number 1 of the TgXline, the Newsletter of TEX
users in UK and Ireland, appeared in August 1985.
It begins with the following Editorial Note:

This Newsletter is fairly experimental, and
I hope, reasonably informal. 1 am happy
to print any material which is sent to me
for inclusion (or even to hand the whole
thing to someone else who would like the
joy of assembling it). Naturally any positive
suggestions will be positively welcomed. I
tend to see the general field of interest as
quite wide, and for that reason have included
material which is not directly TEX, but is

TEX-like.
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The content of the TgXline includes notices and
reports of meetings, a summary of “useful(?) things
from tezhaz/laser lovers”, queries (nicely titled
“Pleas, please” ), an article on buying laser printers,
a bibliography of books on TEX, and other interest-
ing items. The next issue is scheduled to appear “by
November”. The editor/assembler of this welcome
addition to the TEX literature is

Malcolm W. Clark

Imperial College Computer Center

Exhibition Road

London SW7 2BX, England
Keep up the good work, Malcolm.

Data General Distribution News

Bart Childs
Texas A & M University

The primary news items here are:

1. We have successfully ported TEX1.5. Of course,
it was absolutely no problem. The previous
change file was sufficient.

2. We have ported METAFONT 0.91. We will be
porting 0.96 in a day or two.

3. We have learned how to make a proper
nonVirTEX and are now making a generic
routine for that.

4. Data General’s PASCAL/VS is apparently one
of the cleaner ones around and they have a
new optimizer which makes another five or six
percent improvement.

We will make a new distribution tape as soon
as we have item 3 working, add graphic output
to METAFONT, and have our drivers using the PK
form of the new Computer Modern fonts. See Tom
Rokicki’s note about this (page 115).

Our driver for the QMS Lasergrafix printers has
been adapted for the Imagen, a preview mechanism
for some graphics terminals and other printers. As
soon as we have the ‘new fonts’ working well as
a standard, we will contribute its sources to the
different distribution tapes. It correctly handles
the differences for QMS’ use of the Canon and
Xerox marking engines, pages can be intermixed in
portrait and landscape modes, random access of the
DVI file is used to make documents for folding, two
pages of output on one sheet for proofing folded
documents, and downloaded and cached fonts are
used.
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We have three utility items which we will be
happy to distribute on standard magnetic tapes to
anybody. These are:

1. A braces checking program. Of course, this is
not needed for EMACS users.
2. A RUNOFF to TEX converter. It was written

in a rather brute force manner. We will be
converting it to WEB.
3. A WORDSTAR to TgX converter. This was

written in WEB.

MVS TEX Site Report

Craig Platt
University of Manitoba

At the recent TUGS85 meeting, Alan Spragens and
I agreed to share the role of IBM site codrdinator,
he for CMS and 1 for MVS and related systems.
As mentioned by Alan in his article in the last
issue, a CMS tape has been available for some time,
but MVS hopefuls are still waiting. As a result of
discussions with him and others at the meeting, I
think we might see an MVS tape “Real Soon Now”.
I have been running a version 1.0 TEX (but with
only limited device support), and have sent out my
change files to a couple of other users who reported
success at installing them. I am currently testing
a 1.4 version which I think will serve for an initial
distribution. With a few more sites on line, I hope
suggestions for improvements will start appearing.
At the IBM birds-of-a-feather session, a couple
of ideas were discussed which will enhance the
package. The ever-present problem of ASCII vs.
EBCDIC character encoding becomes particularly
important for creation of a “load-and-go” version of
TEX. TgX uses ASCII coding for its internal string
processing, and converts these codes to system-
dependent encodings through the zchr and zord
arrays. If a site installs TEX by means of TANGLE
and change files, these arrays can be adjusted
to accomodate the local EBCDIC encoding—in
fact this will be automatic if all text files on
the distribution tape, including TANGLE.PAS, are
character-translated first. But for a load-and-
go version, a choice must be made at compile
time. After some discussion about the ASCII-
to-EBCDIC translation used by Stanford for the
generic distribution tapes, we decided to try an
idea from TEX80, namely the ASCII.TBL file. This
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file will be read at run-time by TEX (and by other
programs that use internal ASCII encoding) and
will be used to modify the zchr and zord tables
appropriately. An installer will only have to edit
this table to indicate any local exceptions from the
“standard” translation. This scheme suffers from
the disadvantage of requiring an extra file at run
time, but it should be flexible enough to accomodate
a variety of sites.

The tape will contain PLAIN.FMT, LATEX.FMT,
and AMSTEX.FMT files, so these can be run directly
{there is no plan to include a precompiled INITEX
at the moment), but TEX source files needed by
these packages (e.g., “.sty” files) will still have to
be character-translated as they are unloaded from
the tape.

Another point of discussion, relevant to MVS
sites, was that of file naming conventions. In the
earlier versions of TEX from Susan Plass and Eagle
Berns, simple ddnames were used for file allocation.
Yor a text file, the “area” and “extension” fields of
a name were dropped and the remaining part used
as a ddname for a sequential dataset. The current
version builds on an idea suggested by Joey Tuttle
last year, to add a bit of name parsing for more
flexibility. Briefly, it makes up to three attempts to
open an input file. First, a simple ddname is used
as before. If that fails, a composite ddname is made
by concatenating up to 5 characters of this simple
name to the first three characters of the “extension”.
If this too is not found, then the extension alone
is used as the ddname of a partitioned data set
with the simple name as member (using the PDSIN
option of PASCAL/VS). This last option will, for
example, allow for libraries of macro files and other
TEX source files which can be in partitioned data
sets concatenated to the ddname TEX.

There is clearly more work to do here, and we
really need a dynamic allocation capability, but that
seems to be non-trivial in the MVS environment. If
we can get a few more sites going with this first
version, perhaps suggestions for improvements will
result.

It was agreed that the “official” MVS and CMS
distribution tapes ought to include the new META-
FONT as well as the CMR sources, so that users
can build their own GF (or PXL) files. This means
the whole package probably won’t be ready till near
the year’s end. People who just can’t wait might
want to contact me for an “as-is” tape of work
in progress, which 1 could provide on an informal
basis. By default. this would be an unlabelled
6250 bpi tape with a number of partitioned data
sets, including the above-mentioned load modules
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as well as change files and most of the contents of
the standard distribution tape. This format is the
one I would suggest for eventual distribution by the
Codes. People should let me know if it would be
unsuitable in any way, and we can try to provide
options.

Finally, my mailing address is

Craig Platt

Department of Mathematics and Astronomy

University of Manitoba

Winnipeg, Manitoba R3T 2N2

Canada
Phone me at [204] 474-9832 during the day (with
maximum probability of catching me between 1:30
and 2:30 CST on Mondays, Wednesdays, and Fri-
days). Otherwise you can leave a message at
474-8703 and I will return your call. Please indicate
the best time to call back. If you have network
access, try

plattuofm-uts.cdn@ubc.csnet
or

plattiuofm-uts.cdnubc.csnet

@csnet-relay.arpa

TEX at WSU

Dean Guenther
Washington State University

At the TUG meeting, I briefly discussed and pre-
sented a video tape on our use of TEX and TgXti,
a macro package and on-line interface we have
developed at Washington State University.

We have been using TEX heavily for the last
three years. In a previous TUGboat (Vol. 5, No. 1)
I mentioned some applications. Since then we have
converted to TEX82, and continue generating many
papers, reports, articles, etc. One of those was
the ACM-SIGUCCS 1984 Conference Proceedings
(ISBN 0-89791-146-6).

Other articles accepted as camera ready are
André Thevet on North America: A Sizteenth Cen-
tury View by Dr. Roger Scleshinger (Department of
History) and Professor Arthur Stabler (Department
of Foreign Languages), published by McGill-Queen’s
University Press. Another, on Big Bend National
Park, is by Professor Jameson (History). Dr. Nico-
las Kiessling (Department of English) is publishing
the Catalogue of Robert Burton’s Library with the
Oxford Bibliographical Society. All three of these

TUGboat, Volume 6 (1985), No. 3

manuscripts are over 400 pages each. Dr. Bill Ka-
tra (Foreign Languages) has finished Domingo F.
Sarmiento: Public Writer Between 1839-1852, pub-
lished by the University of Arizona Press. Katra's
Sarmiento: Public Writer and Kiessling’s Catalogue
were published using Computer Modern.

TEXtl is a collection of macros and IBM
VM/CMS based on-line interface. Whereas the
macros are not unlike LaTpX, we felt we could
add a little more flexibility with respect to tailored
formats. What is significantly different is the
interface, which gives menu selection of the main
functions; create/modify, spell check, proofread,
print, and a few others. There is also an extensive
help facility for such things as how to use each of
the commands, and how to use the menus. You
can also send the output to a network of printers
ranging from dot matrix printers, to laser printers,
or to a typesetter, all available to each user on the
gystem.

We started TgXtl in a pilot phase this last
February with 40 faculty, staff, and graduate stu-
dents. This fall we have moved to Beta testing,
adding 250 more to the project, including under-
graduates. We expect to be in full production this
January.

Another item we worked on was getting IBM’s
Professional Office System (PROFS) to run under
TEX instead of IBM’s Document Composition Fa-
cility (DCF). We were successful in this venture,
but decided it was not such a good idea after all.
Not the least of reasons being that replacing DCF
with TEX would render parts of the IBM supplied
PROFS documentation useless and/or misleading.
Also, PROFS supports other IBM products such
as GDDM, HDDI (for Displaywriter integration),
ISPF, etc. None of these were addressed in our test.
Trying to keep a modified PROFS/TEX up to speed
with IBM’s current and upcoming products would
create a task that we likely would never have the
personnel to accomplish.

Some good news. It appears that Compu-
graphic has finally agreed to do something with
METAFONT. Dave Fuchs has sent them the GF
files for Computer Modern. They are presently
testing the fonts, and expect to have the fonts
available sometime next quarter. They will contact
me with prices and availability. If you would like to
know that information when it becomes available,
call me (509-335-0411) or send me a note. I'm on
BITNET, “GUENTHER AT WSUVMI1”.
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