The only thing that never looks right is a rule. There is not in
existence a page with a rule on it that cannot be instantly and
obviously improved by taking that rule out.

George Bernard Shaw
The Dolphin 4 (1940), p. 81
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TUGboat, the newsletter of the TEX Users Group (TUG), is published irregularly for TUG by the American
Mathematical Society, P.O. Box 6248, Providence, RI 02940." Annual dues for individual members of TUG, $15.00
for 1982, include one subscription to TUGboat. Applications for membership in TUG should be addressed to the TEX
Users Group, c/o American Mathematical Society, P.O. Box 1571, Annex Station, Providence, RI 02901; applications
must be accompanied by payment.

Manuscripts should be submitted to a member of the TUGboat Editorial Committee, whose names and addresses
are listed inside the front cover. Articles of general interest, or not covered by any of the topics listed, should be sent
to Robert Welland, Editor-in-Chief, at the address shown. Items submitted on magnetic tape should be addressed
to Barbara Beeton, American Mat.hematlcal Society, P.O. Box 6248, Providence, RI 02940.

Submissions to TUGboat are for the most part reproduced with minimal editing. Any questions regarding the
content or accuracy of particular items should be directed to the authors.
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OFFICIAL ANNOUNCEMENTS
TUG Meeting, July 26-27, 1982, Stanford, California

. Ameeting of the TEX Users Group will be held at Stanford University on Monday and
Tuesday, July 26-27, 1982. TEX82 will be introduced at the meeting, and the Stanford
group plans to conduct demonstrations on several different architectures. A preliminary
program, housing and registration information will be mailed out in mid-May.

Individual Membership Dues and Privileges

1982 dues for individual members of TUG are $15. Membership privileges include all
issues of TUGboat published during the membership (calendar) year. All new members
and other persons inquiring about TUG will be sent a complimentary copy of TUGboat
Vol. 1, No. 1 (1980). Membership for 1981 (Volume 2) will be accepted through April 30,
1982, at $10, but thereafter the price for back issues will be $10 each. Members residing
outside North America may, on payment of a supplementary fee of $12 per subseription
or volume year, have TUGboat air mailed to them. (Members who wish to add this
option for the remaining 1982 issues may do so by paying a supplementary fee of $7
per subscription.) Lengthy macro packages, such as Max Diaz’s F4cil TgX (Appendix A,
TUGboat Vol. 2, No. 2), will be published separately in the future; details will be given
on the order form.

" TUGboat Schedule

The deadline for submitting items for Vol. 8, No. 2, will be September 1, 1982; the
mailing date will be October 1. Contributions on magnetic tape or in camera copy form are
encouraged; see the statement of editorial policy below. Editorial addresses are given on the
inside front cover, and a form containing instructions for submitting items on tape i8 bound
into the back of this issue.

It is TUG’s policy to keep all issues of TUGboat in print. Each member is entitled
to receive all issues which appear during the membership year, as well as Vol. 1, No. 1.
Domestic subscriptions are mailed third class bulk, which may take up to six weeks to
" reach its destination; foreign shipments are surface printed matter, unless the air mail -
option is elected. If you have not received an issue to which you are entitled, write to
TUG at the address given on the order form for general correspondence.

STATEMENT OF EDITORIAL POLICY
Barbara Beeton

Since it was launched, TUGboat has been pub-
lished for TUG by the American Mathematical
Society. Through 1981, the editorial and produc-
tion time necessary to ready copy for the printer
was provided gratis. The Society can no longer
provide these services at no charge, and beginning
with the present issue, time devoted to that task

will incur charges at rates the same as those for in-
ternal Society users of similar services. In addition,
my time has become less available, although I will
continue to retain control over the final quality as-
surance inspection of each isgue. I will no longer be
able to extend reminders to potential contributors-—
if authors don’t remember to prepare and submit

‘articles, TUGboat issues may be slim.

Some decisions made at the Cincinnati TUG
meeting will result in changes in TUGboat editorial
policy, the chief intention being to decrease the
amount of time required to prepare copy for the
printer. One change is the distribution of effort
among Associate Editors. Lynne Price has been
editing the Macro and Problems columns for several
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issues, and she is now joined by other volunteers,
whose names and addresses are listed inside the front
cover. If you are writing an article in one of the areas
listed, please submit paper copy to the appropriate
editor; articles of general interest, or in areas not
listed, should go to Editor-in-Chief Bob Welland.
Tapes are still welcome, and can be sent directly to
me. (See Vol. 2: No. 1, page 53, and No. 3, page
23, and the form in the back of this issue for details
on tape content and format.) It is not intended that
all columns appear in all issues: if there is no traffic
in a particular area, there will be no column. On
the other hand, if traffic is exceptionally heavy in
a particular area at any point, consideration will be
given to publishing a “topical” issue.

It was suggested in Cincinnati that issues be pub-
lished less frequently. In 1982, an issue will be
published after every general meeting in order to
report to the membership what happened. The
deadline for manuscripts will be a month to six
weeks after the end of the meeting. In between, any
manuscripts received in Providence will be held until
the next scheduled issue, unless it becomes obvious
that enough material exists, or an associate editor
volunteers to take charge of a special issue.

Copy is solicited in camera copy form, when
possible. If copy has been prepared by TEX and
is legible, it will be used as submitted, reduced
photographically if necessary (which is advisable
for copy prepared on an output device with 200
dot/inch or lower resolution), with running heads
applied. The dimensions used in the TUGboat
header files are: \vsize 54pc, for one-column pages
\hsize 39pc, and for two-column pages \hsize
18.75pc and \pagewd 39pc. If the copy is to con-
tain headers which should not be covered up by the
TUGboat running heads, 54pc should be used as the
length of the full page. The type used for ordinary
text is car10, on \baselineskip 12pt.

Deadlines will be firmly adhered to. Any material
received in Providence later than the published
deadline (in the announcements box of every issue)
will be consigned to the back of the book, as “Late-
Breaking News”, or else held over for the next issue.

Since TUGboat is itself an advertisement for TEX,
it is not our intention to lower quality, but to stream-
line production. Your attention to formatting of
material submitted as camera copy and to the con-
tent and commands in material submitted on tape
will assist greatly in reaching that goal.
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REPORT ON THE
TUG STEERING COMMITTEE MEETING

The Steering Committee meeting in Cincinnati
took place in several sessions. At the first, on
January 11, the role of the American Mathematical
Society in future production of TUGboat was dis-
cussed, and other items were suggested for discus-
gsion at the second session, an open meeting on
January 12.

The following actions were taken, either by the
Steering Committee alone or at the open meeting:

a. Membership for 1981 will be available retroac-
tively through April 30, at $10.00; thereafter
TUGDboat Volume 2 will be available at the price
of $190.00 per back issue.

b. Ordinary subscriptions will be accepted for
TUGboat at the same price as individual mem-
bership; this is intended primarily for the con-
venience of libraries.

c. Effective with the first 1982 issue of TUGboat,
the American Mathematical Society can no
longer provide free editorial and production ser-
vices; these services will be charged to TUG
at the same rates incurred by internal Society
users of similar services. Other actions will be
taken to streamline production while maintain-
ing satisfactory quality; see the Statement of
Editorial Policy by Barbara Beeton (page 3) for

details.

d. A rough budget was drawn up and presented to
the membership, showing the expected cost of
various TUG functions for 1982. A redrafted
version appears on page 45.

e. Steering Committee members will be permitted
to attend TUG workshops at no charge if they
are unable to obtain support from their institu-
tions.

f. The Finance Committee was requested to in-
vestigate the sale of mailing lists and advertise-
ments in TUGboat, after soliciting opinions on
the legal and tax consequences of such sales.
They were also requested to obtain opinions on
the legal and tax consequences of receiving fees
for membership, subscriptions and royalties.

g. The price of Don Knuth’s manual for TEX82
will be increased by $1.00, which will be paid
as a royalty to TUG.

h. A Bylaws Committee was appointed, consisting
of Bob Morris, Susan Plass, Lance Carnes, Dave
Kellerman, and Craig Platt. They will prepare
a report for the next meeting.

1. Institutional membership will be instituted
when TEX82 is ready for distribution. Dues of
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$250 for not-for-profit, and $500 for profit mak-
ing organizations were suggested. A 250/500

Committee was appointed, consisting of Luis .

Trabb-Pardo, Arnie Pizer, Mark Blanford,
Calvin Jackson and Whit Wendel, to determine
the details of membership privileges, and held
an informal meeting. Suggested benefits: grant-
ing of a “license” to obtain TEX82, either the
“vanilla” version or a custom-tailored version
through the appropriate distributor (this would
not preclude a distributor from charging a fee
for tape creation or recovery of expenses); a
gpecific number (perhaps 5) copies of TUGboat;
an annual tape of contributed macros.

j- Bob Morris reported for the Tape Committee
that criticism had been solicited regarding the
proposal for an interchange standard (Vol. 2
No. 2, page 10). The committee will adopt or
revise the proposal to be presented at the next
meeting. The standard should accommodate
font files as well as program and data files.

k. The next meeting. will be held at Stanford on
Monday and Tuesday, July 26-27, immediately
following a SIAM meeting. TEX82 will be in-
troduced at the meeting, and participants will
be able to see it in operation on a number of
different architectures. Susan Plass volunteered
to be in charge of local arrangements.

Minutes respectfully submitted,
Robert A. Morris
Secretary
.. Editor’s note: Attendees at the meeting may submit
additions and, corrections to the minutes in writing to
the Secretary.
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Program, TUG Winter Meeting
Cincinnati, January 11-12, 1982

Don Knuth - WEB systems of structured documenta-
tion
Don Knuth - the TEX82 system
David Fuchs — interfaces and photo-typesetters
Steering Committee open meeting
Michsel Plass — on font design
Lance Carnes — TEX on the HP-3000
Jack Schneble - TEX at McGraw-Hill
Ron Whitney — TEX at AMS
Michael Spivak — the AMS-TEX macro package
Monte Nichols ~ chemical symbol macros
Lynne Price —macro panel discussion
Site Coordinators — individual meetings:
CDC Cyber (Erik Bertelsen)
DEC 10/DEC 20 (Barry Doherty and Arnie
Pizer)
IBM 370 (Susan Plass)
small architectures (Lance Carnes)
VAX/UNIX (Bob Morris)
VAX/VMS (Monte Nichols)
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Attendees, TUG Winter Meeting
Cincinnati, January 11-12, 1982

Bechtel, Brian — Bell-Northern Research, Inc.

Beeman, Roger L. -~ Boeing Aerospace Corp.

Beeton, Barbara — American Mathematical Society
Bertelsen, Erik — University of Aarhus

Blanford, Mark L. - Sandia National Laboratory
Burgart, Calvin E. - Science Applications, Inc.

Carnes, Lance — Gentry, Inc.

Chaletzky, Kenneth B. - Circle Graphics, Inc.

Collins, Herman - University of Kentucky

Crawford, John - Ohio State University

Crumly, James D. - Hewlett-Packard Co.

Dobherty, Barry C. W. - American Mathematical Society
Dupree, Charles - Digital Equipment Corp.

Eisenbraun, James - Eisenbraun Co.

Fuchs, David - Stanford University

Gabelnick, Stephen - Argonne National Laboratory
Greenberg, Lewis H. — Michigan State University
Grosso, Paul — University of Michigan

Hagins, William A. - National Institute of Health
Hauck, Roger — Smithsonian Astrophysical Observatory
Hetzel, Allan - University of Kentucky

Hickey, Thomas B. — Online Computer Library, Inc.
Horn, Roger A. - Johns Hopkins University

Ion, Patrick D. - Mathematical Reviews/AMS
Jackson, Calvin W. - California Insititute of Technology
Janson, Barbara - American Mathematical Society
Kellerman, David - Oregon Software

Kelly, William H. - University of Wisconsin

Kerekes, Alan S. -~ Union Carbide Nuclear Division
Knuth, Donald E. - Stanford University

Kocian, Raymond - Schlumberger-Doll Research Center
Krohm, Gary W. - Krohm International

Link, John P. — George Washington Univeraity
Macewich, Michael - Quaker Oats

Maloney, Linda 8. -~ Shepard’s/McGraw-Hill

Mase, Georgia — Online Computer Library, Inc.
MecCall, Thomas - Colorado State University
McGaffey, Robert W. - Union Carbide Nuclear Division
Mocney, James D. - University of West Virginia
Morris, Robert — University of Massachusetts at Boston
Nichols, Monte C. - Sandia National Laboratory
Palmer, Theodore W. ~ University of Oregon

Penny, S. Keith — Union Carbide Nuclear Division
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Perkins, Maria T. - Vanderbilt University

Pierce, Thomas H. - Rohm & Haas Research Laboratory
Pizer, Arnold - University of Rochester

Plass, Michael — Xerox Corp.

Plass, Susan - Stanford University

Platt, Craig R. — University of Manitoba

Price, Lynne A. - CALMA

Pritchard, Paul

Rabinowits, Stanley

Rhoads, Forrest D. - Shepard’s/McGraw-Hill
Roberts, Carol - Mathematical Reviews/AMS
Rodgers, David - University of Michigan

Rossi, Michael J. - Grumman Aerospace Corp.
Rowland, Joseph — Metromail

Samuel, Arthur - Stanford University

Schneble, Jack — McGraw-Hill, Inc.

Swmith, George — Ohio State University

Spivak, Michael

Standefer, Lee — Metromail

Stork, Carl — Microsoft

Thacher, Clarke - University of Kentucky
Thedford, Rilla - Mathematical Reviews/AMS
Trabb-Pardo, Luis - Stanford University

Vogt, Joann B. — Vanderbilt University

Walsh, Robert J. - Harvard University

Wendel, Whitney — Addison-Wesley

Whidden, Samuel B. - American Mathematical Society
Whitney, Ronald F'. — American Mathematical Society
Widmayer, Peter — University of Karlsruhe
Woolf, William B. - Mathematical Reviews/AMS
Zabala, Ignacio — Stanford University

Zwick, Dan - University of Bonn
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Editor’s note: The following letter from Robert
McGaffey and Keith Penny of Union Carbide responds
to some questions raised at the Cincinnati meeting
concerning how to keep TUG a viable organization, to
foster the use and grouth of TEX. Some of the ideas
have already been approved (see Bob Morris’ report,
page 4). Commenis and suggestions can be sent to
any member of the Steering Conmunittee or submitted
for publication in the next issue.
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February 3, 1982

An open letter to TUG:

This letter expresses some of our thoughts on the organization and work of TUG.

We wish to have some input into the operation of TUG and so bhave organised

our thoughts to present them to both the Steering Committee and TUG. In what

follows, TEX System is intended to include TEX , Metafont, TEX macros, and device
" drivers needed to have a working system. '

Goals: TEX System users want to have the best typesetter available for their work.
In order to accomplish this TUG wants the TEX System to continue to develop
in a direction that improves the overall typesetting system. Obviously, the more
users the TEX System has the more suggestions for improvement and free develop-
ment TUG will have. So TUG should expand as much as possible. The fact that
the TEX System for the most part is in the public domain coupled with the free
development the TEX System receives means that before long there will be many
versions of TEX and many output device drivers and many macro packages some of
which will be excellent and some which will in fact detract from the TgX System.
To prevent this problem TUG needs some means of assuring quality control.

The above goals can perhaps be accomplished if TUG operates as a business with

‘the goal of setting up the TEX System on as many computers and output devices
as possible. Since the TEX System cannot be sold, TUG could operate as though
it is trying to make money selling TEX and macro manuals.

Income: To finance TUG’s operation the following four suggestions are made (at
least two of which have been decided on already).

1. Offer an institutional membership for 250 or 500 dollars. Income from
these memberships should go into the general treasury. If many institutions are
willing to pay for up-to-date copies of TEX and the macro package then this will
be a good source of income. “If” is used because of the fear that many institutions
will be content to have free copies of the TEX System since they can legally copy
it because it is in the public domain.

2. Offer subscriptions to TUGBOAT (not memberships to TUG) which pay
for the entire cost of printing and mailing issues of TUGBOAT. Keep this money
separate from the general fund. The advantage of this policy is that TUG doesa’t
bave to worry about losing money through financing TUGBOAT. A subscription
to TUGBOAT should allow the subscriber to be a member of TUG. Wording the
offer in this way saves red tape for many who become subscribers through their
own institutions.

3. Offer advertising in TUGBOAT and use the revenue to keep the costs

1



TUGboat, Volume 3, No. 1

of TUGBOAT at a reasonable amount. Add the extrs money from the sale of
advertisements to the general fund. '

4. Add an additional dollar, or even five dollars, to the cost of each TEX and
macro manual. This revenue should go into the general fund.

Organization: TUG should be organised as a business. Creation of the following
groups with their activities is suggested:

1. Officers—elected by TUG including President, Vice President, Secretary,
Treasurer, hopefully aware that TUG should be business oriented. ( In keeping
with good punmenship these should be named the Skipper, the XO, the Yeoman,
and the Purser.)

2. Management Committee—reports to both the officers and to the Steering
Committee. Responsible for seeing that TUG’s operations are handled efficiently.
All other committees report to the Management Committee. It is even possible
for TUG to retain or hire a company to handle all business transactions. SHARE,
the IBM user’s group, does this.

3. Individuals hired on an as needed basis by the Management Committee or
volunteers to handle certain aspects of management. For example, lawyers, CPA’s
salesmen for TUGBOAT advertisements, those who organise meetings, ete.

4. TUGBOAT Committee—those responsible for both printing and mailing
TUGBOAT. ,

5. Steering Committee—reports to officers and is on equal footing with
the Management Committee. This committee decides the direction TEX System
should take as far as technical development goes. For example, we would like to
see TEX developed for micro computers. It would be nice if an interactive TEX
(which actually showed the results as commands were entered) were developed.
The Steering Committee also maintains a set of codes for distribution which refiect
the best TEX available for each CPU as well as the best output device driver codes
for each output setup. This assures TUG members that they are using the best
codes for their installation. A TEX macro library should be maintained and a
standard set of macros for distribution maintained.

6. TEX site coordinators—report to Steering Committee. These coordinators
are responsible for maintaining the best Pascal version of TEX for the particular
computer they have. Such coordinators should be able to instruct potential users
in how to implement TEX on their CPU. These coordinators should not be charged
with distribution of tapes.

7. Output device coordinators—report to Steering Committee. These coor-
dinators are responsible for maintaining the best programs used to drive an output
device. For example, there is the PDP-10-280-Versatec output device. There
could be an IBM370-FRS80 output device, etc. These coordinators should be
able to furnish advice to users with the same hardware output configuration.
These coordinators should not be charged with distribution of tapes. Note that

2
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coordinators are charged with keeping a copy of their programs available to the
Steering Committee along with algorithm and implementation documentation.
The reason for not requiring coordinators to distribute tapes is that many institu-
tions do not allow their employees to do such work and thus if TUG requires its
coordinators to distribute codes TUG will not have the best software available for
each hardware configuration.

8. Distribution Committee—reports to Steering Committee Responsible
for distributing manuals to users and tapes to responsible individuals at given
institutions. ( The committee chairman is the Quartermaster.)

Expenditures: First, let it be pointed out that the large majority of TUG members
could care less how the money is spent because it isn’t their money. As a result
of this there is little reason to have the general membership vote on questions of
finance. Five areas for spending money are suggested:

1. Hire and/or retain the professional people TUG needs such as a lawyer, a
CPA, etc. Part-time basis should serve for most of these positions.

2. Pay someone to coordinate the development of macro packages so that a
good “official” set of macros can be distributed.

3. Pay the expenses of the officers, members of the Steering Committee and
Management Committee incurred as a result of travel to TUG meetings.

4. Pay selected TUG volunteers to demonstrate and perhaps even implement
TEX at prospective institutions. Obviously, the Steering Committee would need
to exercise much care in selecting TUG members to do this.

5. Pay selected volunteers to develop macro pa.ckages and make improvements
to TEX itself.

Thank you for your attention.

Sincerely yours, -

%t—-—/ / ",, ‘}.,//%/ /$~k~7l\‘} ,‘,}

Robert McGaffey
Keith Penny

Computer Sciences
Union Carbide, Nuclear Division
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REPORT ON THE ANSI X3J6 MEETING
Lynne A. Price

Supported by TUG, I spent January 25-29 in
Lancaster, Pennsylvania attending a meeting of the
ANSI X3J6 Text Processing Language Standards
Committee. The committee is defining a standard
language with facilities for text editing, text for-
matting, and generalized markup. For text edit-
ing, the object is to identify basic editing func-
tions and a macro facility so that an individual
user can take a personal macro file from system
to system and not need to learn a new editor for
each computer. For text formatting, the object is
to be able to produce readable output on different
systems from a single source file. It is under-
stood that line breaks, hyphenation, page breaks,
and so on cannot be preserved across different
facilities. The output devices considered include
daisy-wheel printers, word-processing equipment,
and high-resolution typesetters. Text markup refers
to labelling elements of a document—titles, chap-
ters, footnotes, etc. The goal for generalized markup
is to itemize the elements needed for common types
of documents, so that input for various document
formatters could be automatically prepared from a
source file containing the text to be formatted in-
terspersed with markup codes. Thus, preproces-
sors might exist to translate source files from the
standard markup language to TEX input form, to
SCRIBE input form, to APS-5 input form, ete.

Of the fifteen individuals in Lancaster, ap-
proximately half were committee members (to join,
an individual must attend two meetings and pay
$100). This attendance is fairly typical, although
the mailing list has about sixty names. The com-
mittee has been meeting four times a year, for week-
long sessions. The next meetings are scheduled
for Phoenix in April, Edmonton in August, New
Hampshire in October, and the Bay Area in January
or February. If the current schedule, which calls for
completion of the standard in 1983, can be met, only
three meetings will be required next year. Once the
standard is approved, the committee will continue
to have short meetings once or twice a year; activity
will then increase as the five-year review approaches.

I can forward a copy of the not-yet-completed
draft standard (dated just before the Lancaster
meeting) to any interested TUG member. The X3J6
formatting language has been greatly influenced by
the concepts of boxes and glue as used by TEX. It
is currently assumed that it will be easy to trans-
late, in both directions, between the eventual stan-
dard language and TEX. Several committee mem-
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bers also belong to TUG. However, none of the X3J6
members in Lancaster yet has access to TEX. As
a TEX user, I was repeatedly able to contribute to
the discussion. During the week, topics pertinent
to formatting ranged over paragraph justification,
word spacing, letter spacing, line spacing, leaders,
rules, and page layout. I learned quite a bit about
typesetting. Subtopica I found most interesting in-
volved generalizations of structures and algorithms
used by TEX.

It is very clear that X3J6 can benefit from in-
volvement by TUG. There are advantages to the
TEX community as well. X3J6 is formed of in-
dividuals knowledgeable in both typesetting and
automatic text processing. Until the TEX language
stabilizes, X3J6 can comment on its applicability
to general, non-mathematical typesetting. There
has always been interest within TUG in a possible
“Son of TEX"; X3J6 may be an outlet for future
generalizations. Finally, X3J6 and TUG have a
common interest in separating font sales from sales
of typesetting equipment. For the above reasons, I
recommend that TUG continue to finance a repre-
sentative at X3J6 meetings. Although we granted
the Finance Committee authority to make this deci-
sion in Cincinnati, we can all provide input to the
process through TUGboat, mail, and telephone.

¢ & ¥ ¥ x 2 &% 2 x ¥ 3
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FIXED-POINT GLUE SETTING
AN EXAMPLE OF ¥EB
Donasld E. Knuth
Stanford University

The “definitive” version of TEX is being written
in a new language called WEB, which is a mixture
of TEX and PASCAL. I will soon be publishing a
complete manual about WEB, but in the meantime I
think it will be useful to have an example of a fairly
short piece of code written in “web” form. Therefore
I have prepared the accompanying program, which
also serves another function: It illustrates how to
remove the last vestiges of floating-point arithmetic
from the new TEX.

The eleven pages that follow this introduction
contain the example program in its “woven” form,
including the table of contents and the two indices
that are generated automatically. I hope the reader
can guess how WEB works just by looking at this
particular example. The PASCAL version of the TEX
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process or will eventually appear in the same format,
only it will be somewhat longer.

The twelfth page, which is page 23 of this issue
of TUGboat, is an example of the output generated
by the fixed-point routines. And the page after that
is the actual PASCAL program that was produced
from the “web”. (This PASCAL code isn’t very
readable, but it is intended to be read only by the
PASCAL compiler, except in rare emergencies. It
does contain cross-references that show where each
numbered part of the web has been inserted.)

Following the PASCAL code 1 have attached an
example page of the WEB file, which is what I ac-
tually typed into the computer. This file, GLUE . WEB,
was the source of everything else. A program
called TANGLE took GLUE.WEB as input and produced
the PASCAL code GLUE.PAS as output; I never
looked at that output, I just let PASCAL compile
it. Another program called WEAVE took GLUE.WEB as
input and produced GLUE. TEX as output. (A sample
page of GLUE. TEX appears after the sample page of
GLUE.WEB, so that you can see what WEAVE does.)
When TEX processed GLUE. TEX, the result was the
eleven pages that I mentioned first; you should read
these eleven pages first.

How much computer time did this all take? I
didn’t gather exact data, which is not easy to ob-
tain on our time-shared DEC-10 computer, but
the following approximate times are fairly accurate:
TANGLE took two seconds to convert the WEB file to
the PAS file, PASCAL took two seconds to convert
that to a REL file, the system loader took two seconds
to get the program in memory, and the program
produced its output in a small fraction of a second.
Furthermore WEAVE took four seconds to convert the
WEB file to the TEX file, TEX took 40 seconds to con-
vert that to an output file (in this case a PRESS
file for the Dover printer), and the hardcopy output
was printed by the time I walked down one flight of
stairs to the printer room. You have to multiply the
TANGLE-PASCAL-load-run time by about 5, since
I went through five passes while debugging; and you
have to multiply the WEAVE-TEX-print time by 2,
since this is my second draft.

How much human time did it take? I spent a full
day considering various ways to do the necessary
fixed-point computations, until deciding that this
scheme was preferable to another that was based
on two 16-bit integers instead of powers of 2. I
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spent about three hours writing the WEB code, about
two hours typing it into the computer and editing
it as I went, and about two hours proofreading and
debugging.

The bugs turned out to be mostly typographical
or related to fussy details, since the web structure
made my program so clear (to me at least) that I
was pretty sure it was correct as I wrote it. Here are
the bugs I remember making:

1) I forgot that WEB doesn't allow me to use its
special notation for octal constants in a com-
ment, unless the constant appears in “PASCAL
mode”.

2) In one place I typed ‘global’ instead of
‘Global’, so WEB could not mateh the two
names.

3) I left a dollar sign off at the end of a formula.
(This later caused TEX to give an error message
that I had an extra right brace; then it said
I couldn’t do something-or-other in restricted
horizontal mode.)

4) I forgot that PASCAL doesn’t allow a function
to return a structured type.

5) I forgot to declare the variables a, b, and ¢ in
one procedure.

6) I used ‘write’ instead of ‘writeln’ in one place.

7)1 left off the begin and end that now sur-
round the module called ( Compute ¢ by long
division ).

8) I used s instead of ss in the go-called “easy
case”.

Note that there are bugs in my use of WEB, in my
use of PASCAL, in my use of TEX, and in my algo-
rithm. But I believe the total numbep of bugs would
have been a lot more if I had programmed separately
in PASCAL and written a separate description in
TEX. And the final documentation is not only better
than I know how to make by any other method, it
also is guaranteed to be a documentation of exactly
the program as it describes, since the docurnentation
and the program were generated by the same WEB
source file.

As I gain more experience with WEB, I am finding
that it significantly improves my ability to write reli-
able programs quickly. This is a pleasant surprise,

" since I had designed WEB mainly as a documentation

tool.
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2 INTRODUCTION CLUE §1

1. Imntroduction. If TEX is being implemented on a microcomputer that does 32-bit addition and
subtraction, but with multiplication and division restricted to 16-bit multiplicrs and divisors, it can still
do the computations associated with the sciling of gluc in a suitable way. Tliis program illustrates one
solution (o the problem.

Another purpose of this program is to provide the first “short” example of the use of WEB.

2. The program itsell is written in standard PASCAL. It begins with a normal program header, most of
which will be filled in with other parts of this “web” as we are ready to introduce them. ‘
program GLUE((input, output);
type ( Types in the outer block 6)
var {Globals in the outer block 8)
procedure initialize; { this procedure gets things started }
var (Local variables for initialization 9)
begin (Set initial values 10)
end;

8. Here are two macros for common programming idioms.

define incr(#) = # — #+1 {increase a variable by unity }
define decr(#) = # ~— # —1 {decrease a variable by unity }
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§4 GLUE THE PROBLEM AND A SOLUTION 3

4. -The problem and a solution. - We are concerned here with the “sctting of glue” that occurs when a
TEX box is being packaged. Let 2, ..., T, be integers whose sum a = z) + - - - + z, is positive, and let ¢ be
another positive integer. These z; represent scaled amounts of glue in units of spt {scaled points), where one
spt is 276 of a printer’s point. The other quantity t represents the total by which the glue should stretch
or shrink. Following the conventions of TEX82, we will assume thal the integers we decal with are less than
23! in absolute value.

After the glue has been set, the actual amounts of incremental glue space (in spt) will be the integers
J(z1), - .-, f(zn), where [ is a function that we wish to compute. We want f(z) to be nearly proportional
to z, and we also want the sum f(z1) + -+ + f(za) to be nearly equal to t. If we were using floating-point
arithmetic, we would simply compute f(z) = (¢t/s)-z and hope for the best; but the goal here is to compute
a suitable f using only the fixed-point arithmetic operations of a typical “16-bit microcomputer.”

The solution adopted here is to determine integers a, b, ¢ such that

J(z) = |27"|27"|

if z is positive. Thus, we take z and shift it right by a bits, then multiply by ¢ (which is 2'5 or less), and
shift the product right by b bits. The quantities a, b, and ¢ are to be chosen so that this ealculation docsn’t
cause overflow and so that f(z;)+ --- + f(zn) is reasonably close to 2.

The following method is used to calculate @ and b: Suppose

y= !'S“‘?galzs"

Let d and ¢ be the smallest integers such that ¢ < 2%s and y < 2°. Since s and t are less than 23!, we
hve =30 < d < 31and 1 € ¢ < 31. An error message is given if d + ¢ > 31; in such a case some z,,
has |z,,| = 2°! and we are trying to change |z,,| to |(t/s) zm| > 2¢+¢~2 > 230 gpt, which TEX does not
permit. (Consider, for example, the “worst case” situation z; = 230 + 1, z5 = —230, ¢t = 231 — I; surely
we need not bother trying to accommodate such anomajous combinations of values.) On the other hand if
d+e¢ < 31, we set a = e~ 16 and b = 31 —d—e. Notice that this choice of a guarantces that |{27%z] < 216,
We will choose ¢ Lo be at most 2!%, so that the product will be less than 23!,

The computation of ¢ is the tricky part. The “ideal” value for ¢ would be p = 22+3¢ /s, since f(z) should
be approximately (t/s) - z. Furthermore it is better to have c slightly larger than p, instead of slightly
smaller, since the other operations in f(z) have a downward bias. Therefore we shall compute ¢ = [p]. Since
20+b4 /s < 20tb+d = 215 ye have ¢ < 2!% as desired.

We want to compute ¢ = [p] exactly in all cases. There is no difficulty if s < 2!3, since ¢ can be computed
directly using the formula ¢ = [(22+% + s — 1)/s]; we have 2°+%t < 2155 < 230,

Otherwise let 8 = 8,2' + s, where 214 < &; < 2'% and 0 < 39 < 2'. We will essentially carry out a
long division. Let ¢t be “normalized” so that 23° < 2"t < 23! for some h. Then we form the quoticnt and
remainder of 2t divided by s,

' oht = gs; +r. .
It follows that 2A+t — gs = 2/r — 499 = R, say. If 0 > R > —s we have ¢ = [2%+/t/s]; otherwise
we can replace (¢, R) by (g + 1, R F s) un.il R is in the correct range. It is not diflicult to prove:that ¢
needs to be increased at most once and decreased at most scven times, since 2'r — agg < 2's; < s and
s0q9/s < (27t/3,)s0/2's1) < 23'/s? < 8. Finally ¢ = [22+b~h~lg); and we havea + b~ h — 1 = —1 or =2,
since 228+! S 9y — ga+btd—1, < 9a-+by < Qo+btd, . 9i5, < 930+ 444 230 S 2hy < 29,

An crror analysis shows that these values of a, b, and ¢ work satislactorily, excepl in unusual cascs where
we wouldn’t expect them to. We have

J(z) = 2742+ ¢ s + 0p)(27 %z — 0,) — 62
= (t/a)z + 002‘0-52 - 012‘t/a - 2-&0001 — 6,
where 0 < 0p,0,,0; < 1. Now 0 < 0272 bz < 25798 = 24+¢—13 apd 0 < 4,29 /s < 2°+9 = 24416,
and the other two terms are negligible. Thercfore f(z;)+- - -+ f(Z=) differs from ¢ by at most about 24+¢~13¢,
Since 29+¢ spt is larger than the Jargest stretching or shrinking of glue after expansion, the error is at worst

about /32000 times as much as this, so it is quite rcasonable. For example, even if fill glue is being used to
stretch 20 inches, the error will still be less than g5 of an inch.
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4 THE PROBLEM AND A SOLUTION . GLUE §5

B. Tosum up: Given the positive integers s, ¢, and y as above, weset a — [lg ¥)-15, b — 28—|lgyj-igt/s},
and ¢ «— [2°*%t/s]. The 1mplemcntatron below shows how to do the job in PASCAL without using large
numbers.

8. TEX wants to have the glue-setling information in a 32-bit data type called glue.ratio. The PASCAL
implementation of TEX82 has glue_ratio = real, but allernative definitions of glue.ratio are explicitly allowed.
For our purposcs we shall et glue_ratio be a record that is packed with three ficlds: The a.part will hold
the positive integer a + 18, the b_part will hold the nonnegative integer b, and the c.part will hold the
nonncgative integer ¢. Note that we have only about 25 bits of information in all, so it should it in 32 bits
with ease.
{ Types in the outer block 6} =
glue.ratio = packed record a_part: 0. 31, { the quaatity ¢ + 18 in our derivation}
bpart: 0 ..31; {the quantity b in our derivation }
c.part: 0 .. “100000; {the quantity ¢ in our derivation }
end;
scaled = integer; {this data type is used for quantities in spt units }
This code is used in section 2.

7. The real problem is to define the procedures that TEX needs to deal with such glue.ratio valucs: (a) Given
scaled numbers s, ¢, and y as above, to compute the corresponding glue_ratio. (b) Given a scaled pumber =
and a glue_ralio g, to compute the scaled number f(z). (c) Given a glue_ratio g, to print out a decimal
equivalent of g for diagnostic purposes.
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§8 GLUE GLUE MULTIPLICATION 5

8. Glue multiplication. The casiest procedure of the three just mentioned is the one that is needed
most often, namely, the computation of f{z).

PASCAL doesn't have built-in binary shift commands or built-in exponentiation, although many computers
do have this capability. Thercfore our arithmetic routines use an array called ‘two_to.the’, containing powers
of two. Divisions by powers of two are never done in the programs below when the dividend is negative,
so thc operations can safely be replaced by right shifts on machines for which this is most appropriate.
{Contrary to popular opinion, the PASCAL operation ‘z div 2’ is not the same as shifting z right one bunry
place, when z is a ncgative odd inleger, if the computer uses two's complement arithmetic. But division s
equivalent to shifting when z is nonnegative.)

(Globals in the outer block 8) =

two_to_the: array [0.. 30] of integer; {two.to_the[k] =2}
See also sections 15 and 20.

This code is used in section 2.

8. (Local variables for initialization 9) =
1..30; {an index for initialising two_to_the }
This code is used in section 2.

10. (Set initial values 10) =

two_to_the[0] «— 1;

for k «— 1 to 30 do two_to_the[k] « two.to_the[k ~ 1] + two_to_the [k — 1);
This code is used in section 2.

11. The glue-multiplication function f can now be written:

define ga == g.a_part { convenient abbreviations }
define gb == g.b_part {as alternatives to }
define gc == g.c.part {PASCAL's with statement }

function glue_mult(z : scaled; g : glue_ratio): integer; {returns f(z) as above, assuming that z > 0}
begin if ga > 16 then z + z div two_to.the[ga — 18] {right shift by a pluu}
else z — z « two_to_the(16 — ga); {left shift by —a places }
glue_mult « (z ¢ gc) div two_to_the[gb]; {right shift cz by b places )
end; .
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8 GLUE SETTING GLUE §12

12. Glue sctting. Thbe glue fiz procedure computes a, b, and ¢ by the method explained above. TEX
docs not normally compute the quantity y, but it would not be dificult to make it do so.

This procedure would be a function that retums a glue.ratio, if PASCAL would alJow functions to produce
records as values.

procedure glue_fiz(s,t,y : scaled; var g : glue-ﬂmo),
var a,d,c¢: integer; {components of the desired ratio }
k,h: intcger; {30—|lgs}, 30 - |igt]}
ss: integer; {original (unnormalized) value of s }
q,r,v: integer; {quotient, remainder, divisor }
w: integer; {2'}
begin { Normalize s, ¢, and p, computing a, k, and h 13Y)
ift<sthen b—15—~a—k+helsebe—l—a—-Lk+h;
il ¥ <O then
begin write_in(’ | [Excessiveliglue. °); {error message }
b=0; c —1; {make f(z)=|2"*z]}
end
else begin if k > 18 then {easy case, s < 21%)
¢ « (t div two_to_the[h — a — b] + ss — 1) div 20
else { Compute ¢ by long division 14);
end;
ga ~— a +16; gb «— b; gc «~ ¢;
end;

18. (Normalize s, t, and y, computing a, &, and & 13) =
begin ¢ « 15; k — 0; h «— 0; 88 — »;
while y < 10000000000 do { y is known to be positive }
begin decr(a); y «~ v + v; '
end; ’
while s < "10000000000 do { s is known to be positive }
begin incr(k); s — s + s;
end;
while ¢ < 10000000000 do { ¢ is known to be positive }
begin sncr(h); t «—t+t;
end;
end
This code is used in section 12.

14. (Compute ¢ by long division 14) =
begin w « two_to_the[l6 ~ k}; v « 80 divw; ¢ « tdivy; r « ((t mod v) e w)~{(se mdw)‘q)'
if r > 0 then
begin incr(g); r «— r — 89
end
else while r < —ss do
begin decr(g); r « r + 2s;
end;
ifa+b+k—hx=-17then ¢ (g+1)div2 {I=16+k~h)
else ¢ — (¢ 4+ 3) div 4;
end
This code is used in section 12.
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§15 GLUB GLUE-SET PRINTING 7

16. Glue-set printing. The last of the three proccdures we need is print_glue, which displays a glue_ratio
in symbolic decimal form. Before constructing such a procedure, we shall consider some simpler routines,
copying them from TEX.

define unity = '200000 {2'¢, represents 1.0000 }

{Globals in the outer block 8) += ‘
dig: array [0..15] of 0..9; {for storing digits}

16. An array of digits is printed out by print_digs.
procedure print.digs(k : integer); {prints digfk —1] ... dig|0}}
begin while £ > 0 do
begin decr(k); write(chr{ord(°0°) + dig|k]));
end;
end;

17. A nonnegative integer is printed out by print_int.

procedure prini_int(n : integer); {prints an integer in decimal form }
var k:0..12; {index to current digit; we assume that 0 < n < 10!%}
begin k +~ 0;
repeat dig|k] « n mod 10; n «— n div 10; incr(k);
until n = 0;
print.digs(k);
end;

18. And here is a procedure to print a nonnegative scaled number.

procedure print_scaled(s : scaled); { prints a scaled real, truncated to four digits }
var k:0..3; {index to current digit of the fraction part}
begin print.int(s div unity); { print the integer part }
s — {{s mod unity) + 10000) div unity;
for k — 0to 3 do
begin dig [k] — s mod 10; s « s div 10;
end;
write(*. °); print_digs(4);
end;

19. Now we’re ready to print a glue_ratio. Since the effective multiplier is 27*%¢, we will display the
scaled integer 2!6-%=3¢, taking care to print something special if this quantity is terribly large.
procedure print.glue(g : glue_ratio); {prints a glue multiplier }
var d: —32 ..31; {the quantity 16 —a—15}
begin d «— 32— ga — gb; {the amount to shift ¢ }
while d > 15 do
begin write(°2x°); decr(d); {indicate multiples of 2 for BIG cases}
end;
if d < 0 then print_scaled(gc div two_to_the[—d]) {shift right}
else print_scaled(gc o two_to_the[d]) {shift left )
end; :
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8 TIE DRIVER PROGRAM . GLUE §20

20. The driver program. In order lo test these routincs, we will assume that the snput file contains
a sequence of test cases, where each test case consists of the integer numbers ¢, 24, ..., Zn, 0; the final test
case should be followed by an additional sero.

{Globals in the outer block 8) +3=

z: array |1 .. 1000] of scaled; {the z;}
t: scaled; {the desired total }

m: integer; {the test case number}

21. Each case will be processed by the following routine, which assumes that ¢ has already been read.

procedure test; {proccsses the next data set, given £ and m }
var n: 0..1000; {the number of items }
k:0..1000; {runs through the items}
y: scaled; {max;ci<alZ1]}
¢: glue_ratio; {the computed glue multiplier }
a: scaled; {thesum zy +---+2,}
ts: scaled; {thesum f(z;)+ -+ f(2za)})
begin write_in( "Testl/datalisetinumbert)”,m : 0, *:°);
{Read zy, ..., za 22);
{Compute s and y 23);
if + < 0 then writc_in("Invalididatai)(nonpositiveljsun) ;{ithisisetiirejected, *)
else begin (Compute g and print it 2);
{Print the values of z;, f(z;), and the totals 25);
end;
end;

22. (Read z;,..., 2, 22) ==
begin n « 0;
repeat incr(r); read(z[n]);
until z([n] = 0;
decr(n);
end

This code is used in section 21.

23. {Compute s and y 23) =
begin s «~ 0; y — 0;
for k — 1ton do
begin s «— # + z[k);
if y < abs(z[k]) then y ~ abs(z|k]);
end;
end
This code is used in section 21.

24. (Compute’g and print it 2¢) =
begin gluc_fiz(s,t,y,g); {set g, perhaps print an error m
write( Gl ueliratiolisy’); print_glue(g); write.n("U(’,9e ~16:0,°,°,¢6:0,°,°,9¢:0, ) ");
end '

This code is used in section 31.
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§25 GLUB THE DRIVER PROGRAM

25. (Print the values of z;, f(2;), and the totals 25) ==
begin &5 « 0; B .
for k «— 1ton do
begin write(z[k] : 20);
if z[k] > O then y « glue.mult(z [k}, g) else y — —gluc.mult(—3z{k}, 9);
write_in(y : 15); ts « to + y;
end;
write_In{|JTotals”, s : 13, ts : 15, ‘YCversusy’,t : 0, °) °);
end
This code is ysed in section 21.

26. Here is the main program.
begin initialize; m « 1; read(t);
while t > O0do

begin test; incr(m); read(t);
end;
end.
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10 INDEX

27. Index. llere are the scction numbers where various identifiers are uled in tln program, and where

various topics are discussed.

a: 12.

a.part: §,11.

abs: 23.

b: 12.

b.part: §, 11.

e: 12.

c.part: §, 11,

chr: 16.

d: 19. )
decr: 3,13, 14, 16, 19, 22.
dig: 15, 18, 17, 18.
div: §.

error analysis: 4.
g: 11,12 21.

ga: 11,12, 19, 24.
gb: 11, 12,19, 24.
ge: 11, 12, 19, 24.
GLUE: 2.

glue fiz: 12, 24.
glue_mult: 11, 25.

glue_ratio: §, 7, 11, 12, 15, 19, 21.

h: ]12.

hairy mathematics: 4.
sner: 3, 13, 14, 17, 22, 28.
snitialize: 2, 26.

input: 2, 20.

integer: 6, 8, 11, 12, 16, 17, 20.

k: 12, 17, 18.

m: 20.

n: 2].

ord: 18.

output: 2.
print_digs: 18, 17, 18.
print_glue: 15, 19, 24.
print.int: 17, 18.
print_scaled: 18, 19.
program header: 2.
g 12.

r: 12.

read: 22, 28.

real: 6.

s: 12,21

scaled: §, 11, 12, 18, 20, 21.

shifting: 8.
ss: 12,13, 14.
12, 20.
test: 21, 26.
ts: 21, 25.

two.to.the: 8,9, 10, 11,12, 14, 19.

unity: 15, 18.

with: 1l.
write: 16, 18, 19, 24, 28.
writein: 12, 21, 24, 25.
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{Compute ¢ by long division 14)

(Compute g and print it 24)

{Compute s and y 23)

(Globals in the outer block 8}

{Local variables for initialization 9)

{ Normalise s, ¢, and y, computing a, k, and A 13)

(Print the valucs of z;, f(z:), and thée totals 38.) .

{Read 24, ..., 25 22)
(Set initial values 10)
{ Types in the outer block ¢)
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17 Dec 1981 18:2§ GLUE . OUT(PAS,DEK] Page 1
Test data set number 1:

Gluve ratio is 1.1111 (0,.14,18205)

30000 33334
40000 44445
50000 65557
60000 66668
Totals 180000 200004 (versus 200000)

Test data set number 2:

Glue ratio is 0.0111 (0,21,23302)

30000 333
40000 444
50000 1.1
: 60000 (-].].]
Totals 180000 1998 (versus 2000)

Test data set number 3:

Glue ratio is 71.4101 (8,0,18281)

8000000 571281250

-9000000 -642686836

8000000 §71281250

4000 274218

. 7000000 499857383
Totals 14004000 1000007262 (versus 1000000000)

Test data set number 4:

Glue ratio is 0.0000 (8,24, 15335)

8000000
-9000000 -32
8000000 28
4000 0
7000000 24
Totals 14004000 48 (versus 100)

Test data set number §:
Glue ratio s 2x2x2x2x2x2x8681.0000 (-8.1,17362)

800 444467200
~-900 -500025800
80¢ 444467200
400 222233600
700 388908800
Totals 1800 1000051200 (versus 1000000000)

Test data set number 6:

1 Excessive glue.

Glue ratio s 2x2x2x2x2x2x2x0.5000 (~6,0,1)

800 51200
-900 -57500
800 51200
400 25600
-700 -44800
Totals 400 25600 {versus 1000000000)

Test data set number 7:
Invalid data (nonpositive sum); this set tojoctld.
Test data set number 8:

Glue ratio s 0.0000 (1,30, 11931)

60000
-59999 0
80000 0
Totals 90001 0 (versus 1)
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17 Dec 19981 18:26 GLUE . PAS{ PAS ,DEX] Page 1

{2)}PROGRAM GLUE(INPUT,OQUTPUT):

TYPE{6)}GLUERATIO=PACKED RECORD APART:0..31:BPART:0..31;CPAAT:0..32768;
END:SCALED=INTEGER ; VAR{B) TWOTOTHE {ARRAY[0..30]OF INTEGER;
{15)DIG:ARRAY[0..15]0F 0..9;{20}X:ARRAY[1..1000]JOF SCALED;T:SCALED;
M:INTEGER;PROCEDURE INITIALIZE;VAR{9)}K:1..30:BEGIN{10)} TWOTOTRE[0]):~1;
FOR X:=1 TO 30 DO TWOTOTHE[K):=TWOTOTHE[K-1]+TWOTOTHE[K-17];:END;
{11}FUNCTION GLUEMULT(X:SCALED;G:GLUERATIO): INTEGER;

BEGIN IF G.APART>16 THEN X:=X DIV TWOTOTHE[G.APART-16JELSE X:=X*TWOTOTHE
(16-G.APART] ; GLUEMULT: =(X*G.CPART)DIV TWOTOTHE[G.BPART];END:
{32)}PROCEDURE GLUEFIX(S,T,Y:SCALED;VAR G:GLUERATIO);VAR A,B,C:INTEGER;
K H:INTEGER:;SS:INTEGER;Q,R,V:INTEGER :W: INTEGER ;BEGIN{13)BEGIN A:=15;
K:s0;H:=0;5S:=S:WHILE Y<1073741824 DO BEGIN A:=A-1;Y:=Y+Y;END;

WHILE $<1073741824 DO BEGIN K:=K+1:S:=S+S;:END;

WHILE T<1073741824 DO BEGIN H:=H+1:T:=T+T;END;END;

IF T<S THEN B:=15-A-K+H ELSE B:=14-A-K+H;

IF B<0 THEN BEGIN WRITELN('! Excessive glue.');B:=0;C:=1;

END ELSE BEGIN IF K>=16 THEN C:=(T7 DIV TWOTOTHE[H-A-B}+SS-1)DIV SS ELSE(
14)}BEGIN W:=TWOTOTHE[16~X]:V:=SS D1V W;Q:=T DIV V;

R:=((T MOD V)*W)-((SS MOD W)*Q):IF R>0 THEN BEGIN Q:=Q+1:R:=R-§S;

END ELSE WHILE R<=-SS DO BEGIN Q:=Q-1;R:=R+SS:END:

IF A+B+K~-H=~17 THEN C:=(Q+1)DIV 2 ELSE C:=(Q+3)DIV 4;END;:END;
G.APART:=A+168;G.BPART:=B;G.CPART:=C:END;

{16)}PROCEDURE PRINTDIGS(K:INTEGER);BEGIN WHILE K>0 DO BEGIN K:=K-1:
WRITE(CHR(ORD('0" )+DIG[K])):END:END: {17}PROCEDURE PRINTINT(N:INTEGER);
VAR K:0..12:BEGIN K:=0;REPEAT DIG[K]}:=N MOD 10:N:=N DIV 10:K:=K+1;
UNTIL N=0;PRINTDIGS(K):END:{18)}PROCEDURE PRINTSCALED(S:SCALED);

VAR K:0..3;BEGIN PRINTINT(S DIV 65636);

S:=((S MOD 65536)*10000)DIV 65536;

FOR K:=0 TO 3 DO BEGIN DIG[K]:=S MOD 10:S:=S DIV 10;EMD;WRITE(".°):
PRINTOIGS(4) :END; {19} PROCEDURE PRINTGLUE(G:GLUERATIO);:VAR D:-32..3%;
BEGIN D:=32-G.APART-G.BPART;WHILE D>15 DO BEGIN WRITE{'2x°);D:=D-1;END;
IF D<0 THEN PRINTSCALED(G.CPART OIV TWOTOTHE[-D])ELSE PRINTSCALED(G.
CPART*TWOTOTHE[D])END: {21}PROCEDURE TEST;VAR N:0..1000:K:0..1000;
Y:SCALED;G:GLUERATIO;S:SCALED; TS:SCALED;

BEGIN WRITELN('Test data set number °,M:0,°:'):{22)BEGIN N:=0:

REPEAT N:=N+1;READ(X[N]):UNTIL X[NJ]=0;N:=N-1;END;{23)BEGIN $:=0;Y:0;
FOR K:=1 TO N DO BEGIN S:=S+X[K]:IF Y<ABS(X[K])THEN Y:=ABS(X[K]):END:
END;IF S<=0 THEN WRITELN( '

*Invalid data (nonpositive sum); this set rejected.')ELSE BEGIN{24)BEGIN
GLUEFIX(S,T,Y,G):WRITE(® Glue ratio is '):PRINTGLUE(G):

WRITELN(® ('.G.APART-16:0,°,',G.BPART:0,',',G.CPART:0,")");:END;
{25)}BEGIN TS:20:FOR K:=1 TO N DO BEGIN WRITE(X[K]:20);

IF X[K]>=0 THEN Y:=GLUEMULT(X[K].G)ELSE Y:=~GLUEMULT(-X[K].G):
WRITELN(Y:15);:TS:=TS+Y;END;

WRITELN(® Totals®,$:13,T7S:15,° (versus °,T:0,')°):END;END;END;
{26)BEGIN INITIALIZE:M:+1;:READ(T);WHILE T>0 DO BEGIN TEST:M:a=M+t:;
READ(T):END; END.
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\N12. Glue setting.

The \\{glue\_fix} procedure computes $a$, $bS, snd $c$ by the method explained
above. \TEX\ does not normally conmpute the quantity Sys but

it would not be difficult to make it do so.

This procedure would be a function that returns a \\{glue\_ratio), 4f \PASCAL\
would allow functions to produce records as values.

\YAPNAE{procedure}\IN  \378\\{glue\_Ffix}(\\s,\39\\¢,\39\\y:\\{scsled}:\.\3
s\mathop{\&{var}}\\g:\\{glue\_rati0})$;:\6

\3\&{var} \378\\a,\39\\b,\39\\c$: \37\\{integer};\C{components of the desired
ratio}\é

S\\k.{se\\hS: \37\\{integer)};\C{330-\1f1oor\1g s\rfloorS, $30-\1T1c0r\ig
t\rfloor$}\é

\\{ss}: \37\\{integer);\C{original (unnormalized) value of $s$}\8

$\\G. 3O\ \30\\E: \37\\{integer}:\C{quotient, remainder, divisor)\8

\\w: \37\\{integer} \C{S2118}\2\6

\&{begin} \37\X13:Normalize $s$, $tS, and Sy$, computing $a$, $kS., and ShS\X:\8
A&{if) S\\t<\\s$ \1\&{then)\5

$AADAK15-\\a=\\k+\\h$\ \&{else} $\\b\K14-\\a~\\k+\\N$;\2\6

\&{if} $\\b<0$ \1\&{then}\é

\&{begin} \37S\\{write\_1a}(\.{\ !\ Excessive\ glue.\"})S$:\C{error message}\6
S\\D\KOS:\5

$\\c\K1$:\C{make $f(x)=\1T1oor2¢{-a)}x\rfloor$}\6

\&{end}\6

\4\&{else} \&{begin} \37\&{1f} $\\k\G16$ \i\&{then)}\C{easy case, Ss<27(16)$)\$
S\AeAK(\MtAmathbin{\&{div}]\\{twor_to\_the}[\\h-\\a-\\b]+\\{s5}~1)\mathbin{\&
{div})}\\{ss}$\6

\4\&{e1se} \X14:Compute \\c by long division\X;\2\8

\&{end} ;\2\6

$\\{ga)}\K\\a+185;\56

S\\{gb}\K\\bS$:\5

$\\{gc}\K\\c$;\6

\&{end}:\par

\M13, \P$\X13:Normalize $s$, $t$, and Sy$. computing $a$, $kS, and ShS\X\S3\@
\&{begin} \378\\a\K15$;\§

$\\K\K0S;\5

$\\h\K0S$;:\8

S\\{ss}I\K\\s$:\6

\&{while} $\\y<\010000000000S \1\&{do}\C{\\y is known to be positive)}\6
\&{begin} \37$\\{decr}(\\a8)$;\8

S\AYVKANy+\ \y$;:\6

\&{end};:\2\&6

\&{while} $\\5<\010000000000$ \1\&{do}\C{\\s is known to be positive}\6
\&{begin} \3728\\{incr}(\\k)$;\5.

S\NSAKANS+\\$sS:\8

\&{end}:\2\6

\&{while} $\\t<\0100000000005 \1\&{do}\C{\\t 15 known to be positive)}\8
\&{begin} \37$\\{incr}(\\h)$;\§

SAVEAKANEFAN LS\

\&{end};\2\6

\&{end}\par

\U section 12,

\M14. \P$\X14:Compute \\c by long divisiona\X\S3\8
\&{begin} \37$\\wA\K\\{two\_to\_the}[16-\\k]$;\5
$\AVAKA\{ss} \mathbin{\&{div}}\\w§ ;\§

S\ t\mathbin{\&{div)}}\\vE:\5
s;;r\x((\\t\mathb1n{\&{mcd)}\\v)\ast\\w) {{(\\{ss}\mathdin{\&{mpd)}}\\w)\ast\\
9 \6

\&{if} $\\r>08 \I\&{then}\é

\&{begin} \37$\\{incr}{\\q)$;:\8
S\APAKMP-A\{55)8;\6

\&{end}\é

Va\E{else} \&{while} S\\r\L-\\{ss5}$ \1\&{do}\6
\&{begin} \373\\{decr}{\\q)$;:\5
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SAAPAKAAPH\\{53)8:\6

\&{end};\2\2\8

AL} S\\a#\\b+\\k-\\h==178 \1\&{then)\§
S\AK(\\g+1)\mathbin{\&{div)})}2S\C{$1=18+k-hS)\&
\a\E(else) S$\\c\K(\\g+3)\mathdin{\&{div}}4$:\2\6
\&{end)}\par

W section 12.
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#* Glue setting.

The [glve_fix] procedure computes Sa$, sos. and $c$ by the method oxplainod
above. \TEX\ does not normally computs the guantity $y$, but

it would not be difficult to maks it do so.

This procedure would be a function that returns a |glue_ratio|, if \PASCAL\
would allow functions to produce records as values.

@p procedure glue_fix(8is, @it @ly:scaled;varlig:glue_ratio):
var@la, @ib,@lc:integer;: {components of the desired ratio)
@!k.8th:integer; {$30-\1floor\1g s\rfloor$, $30-\1f100r\lg t\rflcors)
@1ss:integer;: {original (unnormalized) value of $s$}
@1q.0!r .@tv:integer; {quotient, remainder, divisor)
@lw:integer: (32118}
begin @<Normalize $sS. $tS, and $yS, computing $Sa$. S$Sk$. and $h$®>;
if t<s then b+15-a-k+h@+elise b+ 14-a~-k+h;
if b<0 then :
begin write_In('! Excessive glue.’): {error message)}

be0;: c+l; {make $f(x)=\1floor2+{-a}x\rfloors)

end
else begin if k216 then {easy case, $5<2t{15)$}

c~(t div two_to_the[h~a~-b]+ss-1) div ss

else 8<Compute [c| by long division®>;

end;
gaca+ib; gbh+bd; gcec:
end;

@ f<Normalize $s3...8>

begin a~15; k«0; he0; s3+3;

while y<@'10000000000 do {|y) is knowa to be positive)
begin decr(a): y+y+y:
and;

while s<8°10000000000 do {|s| is known to bz positive)
begin incr{k): ses+s:
end;

while t<2°10000000000 do {|t| is known to be positive)
begin incr{h); tet+t;
end;

end

@ @e<Compute |c]...0>s )
begin wetwo_to_the[16-k]; vess div w; qet div v;
re((t mod v)*w)-((ss mod w)*q);
if >0 then

begin incr(g): rer-ss:

end
else while rs-ss do

begin decr(g): reress;

end;
T a+tb+k-h=-17 then c+{q+1) div 2 {$'518+k-hS}
else c~{q+d) div 4;
end
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CDC TEX
Michael J. Frisch
University of Minnesota

I have decided to give up working on the
Minnesota version of TEX because the version run-
ning at the Regional EDP Center at the University
of Aarhus (RECAU) in Denmark is much smaller
and easier to change. Erik Bertelsen of RECAU

has agreed to become the site coordinator for TEX -

on CDC machines. His version of TEX works quite

well and is fully debugged. It runs in about 38K

of memory and uses about 2 CP seconds per page
on the RECAU Cyber 173. 1t is based on the May,
1980 version of Stanford TEX but will be updated
when TEX 82 becomes available.

However, Erik’s version of TEX uses the RECAU
Pascal library feature which is not a part of Pascal
6000 systems for CDC computers. Erik plans to
revise his source code so that his version of TEX can
be compiled at other CDC sites. He has installed a
binary version at Minnesota using temporary revi-
sions.

Presently, device drivers are available at RECAU
for daisy wheel printers of the Qume/Diablo/NEC
type, for the Compugraphics Unisetter typeset-
ter, for Tektronix 4014 terminals emulating the
Unisetter using the DISSPLA graphics package
from ISSCO, and for any other devices that
use DISSPLA’s software defined characters. At
Minnesota, I have been working on a Varian 200 dot
per inch plotter driver and I plan to revise it to work
with Erik's TEX.

There are some minimal requirements for being
able to install the source of Erik’s revised TgX. The
Pascal compiler is needed, of course. The CDC
UPDATE utility must be at least at correction level
528 because Erik’s TEX uses the long input lines and
8-in-12 ASCI character set features of UPDATE.
Note that a more recent version of UPDATE will
probably be required since bugs in level 528 can
sometimes prevent installation of TEX. Because of
the different character sets, CDC users must also
have a way to read and print 8-in-12 files if they work

with the source code of Erik’s TEX. This is easily -

done in the NOS operating system at correction level
509 and above, or else the Pascal COPYCH utility
can be used.
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Erik has written several programs that simplify
the creation of font information filés for the various
devices that can be used with TEX. He has added
the Stanford TFX files for 200 per dot wch plotters
to his library of fonts so that the Minnesota plot-
ter driver can be used when completed. Users of
devices other than the ones mentioned above must
create their own font information files and must
write device drivers. Erik’s code provides good ex-
amples for commonly-used devices.

CDC sites interested in the RECAU version of
TEX should contact Erik for details about distribu-
tion. His address and phone/Telex are:

Erik Bertelsen

The Regional EDP Center
University of Aarhus (RECAU)

Ny Munkegade

Bygning 540

DK-8000 Aarhus C -

Denmark
International Phone: 45 6 128355
Telex: 64 754 recau dk

HP3000 SITE REPORT
Lance Carnes

Just this month the number of HP3000 TEX
users has doubled—a copy has been installed at
another HP3000 site. After the upcoming HP3000
International Users Meeting in San Antonio, where
I will be conducting demonstrations and in general
promoting TEX, there should be more users.

This implementation is still rather slow. It con-
sumes 5 to 10 cpu seconds, and 20 to 30 elapsed
seconds, per page of output. However, a TEX
run may be submitted to a batch job, which
will execute in background while foreground users
are editing, compiling or eating lunch. In this
way the user may avoid waiting for long periods
of time in front of his or her terminal, only to
find that “! You can’t do that in restricted
horizontal mode”, or whatever.

(Slow is relative, however. Last week while work-
ing at Stanford I was able to compile 6 pages in 4
hours. The SAIL machine was in poor health and
would die midway through an edit or TEX compile,
and stay down for 20 to 30 minutes. Give me a slow
machine that keeps running any day!)

There is hope for speeding up this implementa-
tion, though. All I need is some time to study
where the bottlenecks are and optimize around
them. Unfortunately, I do not currently earn my
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living by computerized typesetting, nor do I have a
sponsor for my TEXploits. Time must be stolen from
my evenings and weekends to apply the necessary
touches to this implementation.

The Hewlett-Packard Boise Division is hard at
work on a device driver for the HP2680 Laser
Printer. At a resolution of 180 dots/inch this
will provide a useful device for printing training
manuals, technical documentation and other similar
materials.

® % * % %X ¥ %X X ¥ ¥ ¥

TEX AT UNIVERSITY OF MILAN

G. Canzii
D. Lucarella
A. Pilenga

Since November 1981, PASCAL TgX runs suc-
cesfully on IBM computer, series 3032, under MVS
operating system in a batch environment. Output
is on VERSATEC printer-plotter off-line. TEX has
been compiled by “PASCAL 8000” release 2. The
TEX release was received from Stanford University
through I. Zabala on October 1980, using TFX.

- The following transport problems have been
fixed:

- “PASCAL 8000” does not accept more than one
second level EXTERNAL procedure, therefore
all SYSDEP routines were loaded respectively
in “TEXPRE” and “TEX”.

- To pass the compilation under “PASCAL 8000
intervention on syntax of some statement was
required.

- TEX works with ASCII characters while IBM
3032 with EBCDIC code and therefore we
inserted two routines “EBCDICTOASCII” and
“ASCIITOEBCDIC” to obtain I/O activity on our
system.

- Run-time dynamic allocation of files is
not allowed under MVS operating system.
Consequently, and to optimize portability, we
decided for static allocation of data sets.

To do that, it was necessary to implement two

procedures:

a) an initialization procedure that loads all file-
names;

b) a procedure that, reading the font-names
supplied by the user, opens the correspond-
ing file.

- “DRIVER” program for VERSATEC device has
been rewritten.

The following problems bhave been met in the
“preprocessor” and “processor” modules.

29

Since SYSDEP was split, our discussion includes
it. “TEXPRE” required these modifications:

1) “PASCAL 8000” does not initialize variables,
consequently the “Procedure INITPROCEDURE"
is called, as first, at the beginning of module.

2) We have written the “Procedure REFRESH”
that initializes those variables not present in’
“INITPROCEDURE”.

3) All files have been declared as text-files.

4) In the “Procedure GETNEXT” we have added
the global variable “FONTE”, to store the font-
name supplied by the user.

“TEX” required the following modifications:

1) The same intervention already listed at points
(1), (2) and (3) for “TEXPRE".

2) “PASCAL 8000” generates real numbers only in
double precision (2 words). It was necessary to
reformat “TBLFIL” file that now contains vari-
able length records. Consequently, routines to
access this file in read/write have been changed.

3) Differing from Stanford, in our version the basic
fonts have been pre-defined in the preproces-
sor module. Therefore, the “Procedure
DEFINEFONT” stores font information ex-
clugively in the static portion of TEX memory.
We have written the “Procedure SPACE” to
load into dynamic portion of memory the space
values for every font.

4) In the “HYPHENATIONWORD”, besides existing in-
itializations, we provided

“TRUNCWORD (.0.) :=0" in “LEXICALORDER”.

As future plans, we want to implement following
modules:
a) a procedure to obtain automatic syllabic divi-
sion for Italian language;
b) output driver for interfacing graphic terminal,
model “TEKTRONIX 4014,

As soon as possible this version of TEX on IBM
machines should be available for distribution fol-
lowed by a detailed documentation. For informa-
tion, contact:

Giovanni Canzii

Istituto di Cibernetica

Via Viotti 3/5

20133 Milano, Italy
Thanks are due to the Stanford group for sugges-
tions, to Prof. Giovanni Degli Antoni for his support,
and to Communication and ing Project
(between Honeywell Information Systems Italia and
University of Milan-Institute of Cybernetics) for
sponsoring our activity.
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TX-news from Pisa

by
L. Aiello S. Pavan
IEL, CNR _ IS1, University

This 18 an ezample of our TEX-oulput

TEXrmmsin Pisa in PASCAL-VS on the IBM 370/3033 of CNUCE (an Institute
of the National Research Council) under VM/CMS. At CNUCE we have had
access to a graphic station consisting of two screens: an alphanumeric IBM
3277 and a high resolution display TEK TRONIX 619, interconnected via the
Display Graphic Attachement RPQ 7H0284. We have also had access to a
VERSATEC, a (not very) high-resolution (180 pixels per inch) electrostatic
primter. Drivers have been implemented both to output TEX-DVI files on the
TEKTRONIX and on the VERSATEC. Hence, the markup file is displayed
and edited on the IBM 3277, while the formatted pages (or parts thereof) are
shown on the TEK TRONIX. Hardcopies of the final documents are produced
on the VERSATEC.

TEX seems fully tuned up: in the last couple of months, no bug has been
reported by the (still small) TFX-user community. We have already produced
some documents (letters, a thesis, few technical papers) and they “look good”.
We have developed some software around TEX, part in the form of TEX-
macros, some in the form of PASCAL extensions. A source of inspiration in
the development of our software has been SCRIBE. In particular, we have
taken from SCRIBE the idea of “type of document”.

We have designed and implemented a Preprocessor for TEXthat knows about
a library of types of documents and can access a data base of bibliographic
entries. The user, by simply invoking one of the predefined types, is guided
in the composition of his document and is allowed to ignore all of the low
level formatting commands. Among other things, the numbering of chapters,
sections, subsections is performed automatically, as well as the construction of
the table of contents, index and bibliography, provided the type of document
contains such components.

In order to allow the Preprocessor to build the bibliography automatically
we have designed and implemented an Editor. It is a simple data base

-1
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mapsgament system. It is guided by the structure of a type of bibliographic
entry and facilitates the construction of the blbhographn: data base in the

form accepted by the Preprocessor.
Our software is somehow documented but, for the moment, in Italian.

In developing our software we have always had portability in mind, from two
view points:

1) The Preprocessor and the Editor are written in PASCAL-VS; they are
portable to other installations of TiX in PASCAL-VS.

2) The output of the Preprocessor is a legal X-input file; our TiX-able
documents may be compiled by other TEX installations.

The reactions of the first users in Pisa is satisfactory. We are still very
unhappy about the hardware we have: we hope to get soon a better printer.

Various people, besides us, have contributed at various stages of the TEX
project in Pisa: G. Attardi, M. Cupidi, D. Dariol, P. Falsini, G. Prini. Dariol
and Falsini made the installation happen, Aiello and Pavan took care of the
Preprocessor and Editor.
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VAX/VMS SITE REPORT
Monte C. Nichols

The users of TEX on VAX/VMS will be pleased
to hear of the progress being made on their be-
half, mostly through the courtesy and hard work of
John Blair ~ Calma, Christopher Day — Lawrence
Berkeley Laboratory, and David Kellerman -
Oregon Software. Needless to say, none of this
would have been possible without the initial work
done by Barry Smith — Oregon Software, who has
gone off on a well deserved sabbatical. To all these
hard working guys—THANKS!!

So what has happened you might ask? Well, while
we are all anxiously waiting for TEX82 to become
available, the aforementioned hard workers have
been busy improving TEX as it exists on VAX/VMS.
Most of the bugs have been fixed in the old version—
which up to now has been TEX-Pascal as it existed
in November 1980. In addition, they have added
many features which make TEX a more usable VAX
package. Such things as batch mode operation, logi-
cal directory names, ability to run TEX from any
disk, and to have more than one TEX user on the
system at any given time are some of the things that
have been added. The Versatec spooler has also been
modified several times and can now even be called
upon to put out a discrete range of pages as output
rather than always printing the entire document.

As if this weren’t enough, David Kellerman is
presently working on bringing up the most recent
Stanford version of TEX-Pascal. This will of course
be the version having magnification capability, etc.
The new version should also get rid of the last few
remaining bugs and keep the VAX/VMS community
running in a superior fashion until TEX82 becomes
available. David indicates this will be available by
the time this issue of TUGboat reaches you. For
those of you new to TUG, Oregon Software has
volunteered to distribute TEX for the VAX/VMS
community. For $50 they will send you a tape with
all the VAX/TEX related files on it. See TUGboat
Vol. 2 No. 2 for further information.

Both Chris and John have gotten WEB, TANGLE
and WEAVE running on the VAX/VMS system, so
we are in good shape to begin TEX82 as soon as it
becomes available.

Finally, I have not sent out any special mailing
to the VAX/VMS community as I discussed in an
earlier site report. A number of folks have pointed
out that news worth sending to those of us in the
VMS community is probably of interest to other TEX
users as well, and is best published in TUGboat. I
would encourage anyone who has items of interest
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to submit them to TUGboat or to get in touch with
me and I will mention them in the next VMS site
report.
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“sman” TEX
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Send submissions to:
Lance Carnes

168 Linden Lane

Mill Valley, CA 94941

This new column, dubbed wman TEX by Barbara
Beeton, will cover any implementations of TEX on
small machines, whether actually in place or planned
for the future. If you have already or are thinking
of bringing up TEX on any machine smaller than a
VAX or a DEC10, write and let us know what you
are up to.

What is meant my a small machine? An HP3000
is not usually considered a small machine, although
when I tried to bring up TEX-in-Pascal on it, it
suddenly became small. A rule of thumb might be:
if the address space of the machine is less than 20
bits, and it takes more than a Pascal compile to get
TEX running, and your operating system does not
support virtual memory, you have a «man machine.

The current offerings in the small machine arena
are:

- Onyx (Z8002-based system). See TUGboat Vol.
2 No. 2 “TEX on Small Machines”, by Harris
and McClure.

This is not a TEX-in-Pascal implementation,
but a rewrite in C under UNIX.

- HP3000 (16-bit minicomputer). See TUGboat
Vol. 2 No. 3 “Hewlett-Packard HP3000 Site
Report”, by Lance Carnes.

This is a TEX-in-Pascal implementation, using
software-implemented virtual memory.

If any small machine implementations have been
omitted, please accept my apologies, and let us know
the details.

Rumor. (You shouldn’t be reading this—you
know how unreliable rumors are!) A well-known
member of the original TEX team down on the Farm
has indicated interest in bringing up a version on
the M68000. Exactly when this will oceur was not
revealed by my source.
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Warnings & Limitations
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Another Hangup

In the last issue, you were warned that repetition
of a \let statement can cause TEX to hang. It has
been pointed out that \ifx can be used to detect
recursion (provided you are using a recent enough
version of TEX; see the errata list, extensions since
June 30, 1981). \

Another way to make TEX hang is to set to a
negative value one of TEX's integer parameters that
is expecting a positive value. For example, \chpar3
and \chpari3 (which will become \penpen, \dhpen
and \adjpen in TEX82) have caused the SAIL ver-
sion of TEX to loop at the Math Society (we are still
running with a version of March 1981). This will
probably be trapped in TEXS82, but I didn’t see it
described in the differences list.

Barbara Beetor

¥ % X

MACRO

* * %

2Zcro

Send Submissions to:
Lynne A. Price

TUG Macro Coordinator
Calma R&D

212 Gsbraltar Dr.
Sunnyvale, CA 94086

In the last issue of TUGboat (Volume 2, No. 3)
Michael Plass described macros for producing syn-
tax diagrams. The package includes macros for
automatically allocating box and counter numbers,
much as Patrick Milligan’s \DefineFont macro
(TUGboat, Volume 2, No. 2) assigns font codes.
Mike’s allocation macros are
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. \dez\Alloc#1#2{\def#2{#1}}

\def\AllocBox
{\dez\AllocBox{\def\AllocBox{\def \AllocBox
{\def\AllocBox{\def\AllocBox{\def\AllocBox
{\def\AllocBox{\dez\AllocBox{\def \AllocBox

{\Overtlow
\Alloc9}\Alloc8)}\Alloc7)}\Alloc6}\Alloch
F\Allocda}\Alloce3}\Alloc2}\Allocl}

\def\AllocCtr
{\der\AllocCtr{\def\AllocCtr
{\def\AllocCtr{\def\AllocCtr -

{\Overflow}\Alloc8}\Alloc7}\Alloc8}\Alloc5}

An example of using these macros to select a
counter number is
\AllocCtr\counternumber
\setcount\counternumber 0
The first time \AllocCtr is called, it executes the
second \def\AllocCtr (thus redefining itself to be
the text beginning with the third \def\AllocCtr
and ending with Alloc 6) and calls Alloc with a
first parameter of 5. The second time it is called,
it redefines itself removing another nested definition
and passing the value 6 to Alloc. Similarly,
\AllocBox successively returns the digits 1 through
9.

TUGBOAT MACRO INDEX

The following list catalogues macros that have
appeared in TUGboat. Entries are listed by volume,
number, and page as well as author’s name. Items
that could not be categorized by an obvious head-
word have been listed under “miscellaneous”. Many
items refer to parts of large macro packages; users of
other packages may find them valuable models for
macros of their own.

Readers’ comments on the format as well as the
contents of this index are welcome.

ACM style I:1 61, 82-83 A. Kefler
Addresses M1 54 8. Beston
ce e e It:2 A-35 M. Diaz
Appendices . . . . 2 A2 M. Dfaz
Bagaline, sat to top of box 111 60, 77 A, Kelier
Bibliography 2 A2%5 M. Dhaz
Boxes . . . . . . 11 59,73 A Keiler
Box numbers, automatic allocetion 1 33 M. Plass
Beanching, see [
Capital letters
large ~ at begmning of paragraph
e e 11 60,78 A. Keller
13 62 TeXarcana Class
e 12 A6 M. Diex
Romen numerals 1 120-121 P. Milligan, L. Price
Centering & sequence of lines 2 A13 M. Dfaz
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Chapters and Sections
Cheractrs, mecros to praducs spacisl
Chemical notation

Columns

baianced

multiple
Comparison of integral values
Counters

automatic sllocetion
Cross references

Deferred output

Division . . . .
Equality of integrat veluss
Figures

Font
declaring families of a perticuler

displey in table form

Headings, page

Hidden Text

It

camparison of integre! velues

grouphss \¥# . . . .

Ml string, see Null string .

testing math-style (displey, script or
scriptscript) . . .

Index production

T3 60-81, 79-81 A. Keller
I 11118 L Price
12 A-8-9, 2022 M. Disz

I} 57,67-70 A Keller

I3 5758 M. Nichols, B. Bestw
W3 5850 L Prics

2 A%40 M. D

03 2625 B Beston

I 119120 P. Miligan, L. Price
mi % M. Pless

01 60,77 A Keber

m1 120 P. Miligen, L. Price
ns 2 B. Beston

11 60,86-88 A Keller

2 & 8. McKay

It 119-120  P. Miligan, L. Prics
02 AS-21  M.Dis

1:1 56-57, 65-65 A. Keller

12 Al M. Diex
Il 119 P. Miligen, L. Prics
B2 4485 P. Milligan
m: 3 R. Besrman
Il 58, T1-12 A Keller
2 A24-25 M. Disz
02 A12 M. Disz
n2 484 8. McKey
ns 8 TgXorcane Class
2 A23-24 M. Diaz
i3 & TeXercana Class
M1 318.120  P. Miligan, L. Prics
n2 & B. McKay
12 48 B. McKay
11 Appendix A T. Winogred,
W. Pexton
N2 A2 M. Diez
3 8 Texercona Class
I3 83 TgXercana Closs
12 A32-35 M. Disz
2 A% M. Olsz
01 58, 72-12  A. Keller
1 98-110 L. Price
2 A5 M. Disz
12 A-19 M. Dfsz
12 A3 M. Dfez
02 A-32-35 M. Diaz
I3 80-61 L. Prica
1I:2 S0 M. Spivak
2 50 M. Spivek
0:3 59-80 L. Price
n:2 50 M. Spivak
o2 52 M. Spivek
2 & B. McKay

TUGboat, Volume 3, No. 1

Nofill
macros 11 59-80, 74-16 A. Kelier
02 A-16-18, 38 WM. Diaz
m (SAlI.) Ml 81-9 L. Price, P.
om (Pescal) m1 997 L. Price, P. Miligen
m errets (SAH. nnd ?ud) 2 43-44
Notes
output to the writer on & separate
e . 1 60,76,85  A. Keller
printed at end d dmm 02 AS M. Ofaz
Null string, testing for i1 60,77 A. Kellor
c e e . 2 5152 M. Spivak
Numbering, page . 1 57, 70-7T1 A Keller
Output routines . . . B:1 57-58, 60-62, A. Keler
1, 82-85
e e e e e 2 A1, 40 M. Dfez
Overfining . . . . . B2 A M. Oisz
Page numbering . Il ST,70-71 A Kelter
[ 2 A-18,23 M, Diaz
Paragraphs :
beginning with large cepital letters  11:1 60, 78 A. Kellor
e e e e e B2 A-16 M, Disz
indented . . . . . 1 58 72 A. Kollor
e e e :2 A-13-15 M. Dfaz
aumbered, see Lists
Parentheses, sssorted sizes 2 A1 M. Dfaz
Pictures, plotting . . 0:2 48-49 B. Mckey
Point, declering font familiss d o per-
teuler ~ sive . . 11 56-57, 65-88 A. Keller
.. .. 02 A1 M. Disz
Proofs . B2 A-3-32 M. Dfaz
Recursion 1.2 4648 8. McKay
.o n2 5 M. Spivak
Reforonces . . . . 12 A-25 M. Otaz
Roman numersls, uppercase Il 120.121 P. Miligan, L. Price
Seating cherts m1 3 R. Besman
Spenish :2 A12 M. Diez
Strings )
testing for ~ equivalence 03 6t L. Price
mfumml- . 1 69, 17 A, Kellor
n:2 5151 M. Spivak
SyMu charts 13 39-5 M. Plass
Teble of Contents 11 80,62,86 A Keller
e e . 01 111-118 L. Price
112 A21-28 M. Dfaz
. [ <] B. Beston
Tobles 02 A-25-27 M. Oiz
Teating
intwgral values Coe 01 119-120 P. Miligas, L. Price
math-style (displey, script or
seripiscript) S 02 & B. McKay
for string equivalence B3 8 L. Price
for the mull string . 11 60,77 A. Kellor
e e 12 51-52 M. Spivek
Theorems . . . . . 02 A3-32 M. Dfar
Top, baseline sat o ~ of box 11 60,77 A. Kollor
TUGbost submissions 1 53-54 B. Beston
Underlining nt 5”3 A. Keller
. e e B2 A3 M. Dfaz
Uppercess letters
large ~ st beginning of paragraph
R 01 60,78 A Keller
e e e 02 A-16 M. Diaz
Roman numerels ol 120-121 P. Miligen, L. Price
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Vorbatim ’
mode . . . . . . 1 58-60, 74-76 A. Keller
Coe . 11:2 A-16-16,36 M. Ofaz
program (SAIL) 1:1 67-93 L. Price, P. Milligsn
program (Pascal) 1 94-97 L. Price, P. Milligan
Vertical text . I3 64 TeXarcana Class

* % % % ¥ ¥ % * % ¥ *

DISPLAY OF A FONT IN TABLE FORM
Roger L. Beeman
Boeing Aerospace Company

baselineskip and lineskip are turned off to
get them out of the way. vsize is increased to the
size of my Versatec page. The output routine is
redefined mostly to turn off the page numbering but
advancecount is retained so that the page numbers
displayed on the terminal will advance.

The character 0 from cms10 is boxed so that its
height and width will be available. spike defines
an empty vbox which is used to assure that the
horizontal rows are tall enough for the row number
to fit without overfilling. cell is the basic box that
holds one character, centered with a vertical rule on
its right border. label uses the height of box8 which
may be different for each row and centers the octal
tag rather than putting it on the same baseline as
the rest of the row. The box width of 35pt is used to
allay fears that the labels would not all turn out the
same width and must be known later anyway. The
lem of skip is inside the brackets and thus taken
from cms10. seprow is used to add 2pts to the top
and bottom of each cell.

cellrow saves the row of eight cells in box8 so
that label can use ht8 for vertical centering. The
spike is used to guarantee a minimum height. The
height before boxing will be the maximum of this
and the tallest character plus the 2pts from seprow.
The boxing will cause a box of zero depth with the
final height also including the maximum depth plus
another 2pts from the second seprow and the height
of the hrule.

35

This is probably the best place to point out what
I really wanted was for the height above the highest
character to equal the depth below the baseline. As
it is, there is 2pt above the highest character and
2pt below the deepest. I probably wouldn’t have
given up except that cmr30 was already pretty tight
on the page and page breaking was not appetizing.
Actually when it was working this well I was pretty
relieved.

1col labels the top, again in cms10. chw, colw
and setw are used to find the maximum width of
any character in the font. getw takes the maximum
over the set of characters in the font, the width of
the 0 used in labeling the columns, and lem in the
font (maybe unnecessary) then sets the variable unit
to 1§ this value. The 1vu is used as the width of
each character cell.

Finally, table is defined to use the given charae-
ter to define the font, set the font and build the
table. The hbox has glue to center if possible but
to left justify with right, overfilling forgiven if neces-
sary. The font name ig included in cms10. The top
label and the top rule for the font cell set are fol-
lowed by the sixteen cellrows.

Edator’s note: The two tables which foliow weve
pasted up from Varian copy generated at the Math
Society. A few changes were mecessary: mew let-
ter codes were assigned to the two jonts becouse of
conflicts with codes already assigned to preloaded fonts;
cmr28 does not exist at the Society, so cmr 30 was sub-
stituted.

We diacovered after looking at the first output that
this routine neatly dluminates probable errors in a
couple of METAFONT descriptions. In the cmr30
table, row ’000 has too much depth, and character
121, “Q”, has no depth where one would have ez-
pected it. Om checking the METAFONT descrip-
tions, we found that the depth of the “Q” has disap-
peared, (presumably accidentally—it was present in the
original published description of the Computer Modern
family), and that character '002, “©”, has aways been
assigned a depth equal to that of a comma.
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Font Table Macros

\input basic
\baselineskip Opt \lineskip Opt
\vsize 7.3 in

\output{\vbox{\hrule widthiem\vekip0.4in\page\vekip0.4in
\brule widthiea}\advcountO}

\save9\hbox{\sl 0}
\def\spike{\hbox to Opt{\vbox to 1ht9{}}}
\def\cell#1{\hbox to ivu{\hfill\char #1\h£ill}\vrule}
\def\label#i{\vbox to 1ht8{\v2ill

\hbox to 35pt{\hfill\sl °#10\hsikipiea}\v£ill}\vrule}

\def\seprow{\def\n{\hskip ivu{}\vrule height 2pt)}\hbox{\m\s\m\m\m\m\a\u}}

\def\cellrow#i{\save8\vbox{\seprow\bbox{\spike\!
\cell{#10}\cell{#11}\cell{#12)\cell{#13)\!
\cell{#14)\coll{#15}\cell{#18)\cell{#17}\!
\hf111}\seprow\hrule}\bbox{\label{#1}\box8)}

\def\lcol#1{\hbox to 1vu{\h£i11{\sl #1}\h£ill)}\hskip .4pt}
\def\chw#i{\hbox{\char "#1}}

\det\colwei{\vbox{\chw{#10)}
\chw{#11}
\chw{#12}
\chw{#13}
\chw{#14}
\chw{#15}
\chw{#16)
\chw{#17}}}

\def\setwii{\vbox{\colw{#10}
\colw(#11}
\colw(#12}
\colw{#13}
\colw{#14)
\colw{#15}
\colw{#18}
\colw(#17}}}

\def\getw{\saveO\vbox{\setwO\setwi\hbox to 1wd9{}
\hbox to lem{}}\varunitl.g25wd0}

\def\table#1#2{\font #1=#2 \:#1\getw\null\vill

\hbox to 6in{\hskipOpt plusi000cm\!

\vbox{\hbox{\hskip35pt{\sl #2)}\h#ill}
\vekip20pt
thbox{\htkipsspt.\lcolo\lcon\lcon\lcoR\lcol‘\lcolS\leou\leol‘I)
vekip 4 pt
\hbox{\hskip3Spt\vbox{\hrule width 8vu}\vbox{\hrule width 3.6pt}}
\cellrow{00}\cellrow{01}\cellrow{02}\cellrow{03)
\cellrow{04}\cellrow{05}\cellrow{06}\cellrow{07}
\cellrow{10}\cellrow{11}\cellrow{12}\cellrow{13}
\cellrow{14}\cellrow{15}\cellrow{16}\cellrow{17}}\!

\hskipOpt plusiO00ce minusi000cm}\viill\eject)

\table G{cmathx)} % \tadle A{cmathx)}
\table N{cmr30} % \table B{cmr3as)

\end

TUGboat, Volume 3, No. 1
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SEATING CHARTS
Roger L. Beeman
Boeing Aerospace Company

baselineskip and 1ineskip are set and a simple
output format defined. Pat MacVicar-Whelan has
the longest name and therefore controls the size of
the large desks. Notice that I should have used the
-- ligature.

The recurring theme through most of the macro
definitions is the box from Exercise 21.3 of the TEX
manual. I am not proud of the brute force ap-
proach but hopefully I will feel compelled to redeem
myself by further contributions to TUGboat which
will show I have progressed.

desk is a basic desk with a name in it. deskcom
is the box for the com-line number. Negative glue
is used to overlay into the large desk area on both
sides. odeskcom is for the two guys who do not
have to share their phones. Here the box is not
balanced between two desks but set fully into the
single desk. ndeskcom and sdeskcom reflect that
the view is north looking, hence there are north and
south desks. These two macros build the section
between two desks, with the com-line box to the
front of the desk whether north facing or south fac-
ing. name provides a box with hrules and a centered
name.

ndeskpair and sdeskpair then make north fac
ing and south facing pairs and ndeskrow and
sdeskrow make rows of four desks. vdesk and
hdesk are vestigial. vpdesk and hpdesk are the ver-
tical and horizontal versions of desks with phones
for the lower area. handesk is the horizontal desk
which is annotated with the telephone number that
gets answered as “manager’s name’s office” instead
of “Guidance and Navigation Technology”.

hwall and vwall do only the horizontal lines for
horizontal and vertical wall sections. firstoffice
and secondoffice do the offices for the two first
level supervisors and the second level supervisor.

tirstoffice haligns the top wall (with the door
opening), the office interior and the bottom wall.

39

The interior has the inside vertica! walls around a
left justified vbox. In the vbox are the sanotated
desk, the phone desk and the supervisor's name
centered in a funny way. secondoffice is much the
same except that a valign is used to position the
desks differently.

Now the engineers’ desks are put together
straightforwardly with only a little fooling around
to give Burlison and Kolve their phones and put
Kolve’s desk where it belongs without a visible
ndeskrow to his left. The varunit is changed to
scale the office layouts to fit on the same page. These
were done seperately first with the units used repre-
senting measurements taken from a blueprint. The
saved is used to force evaluation of the nested align-
ments in the office area to allow the title to be
aligned with the offices without exceeding nesting
depth restrictions. halign and valign are used to
put the secretaries’ names by their desks.

‘This chart has proven much more useful than
simple typewritten lists of com-line assignments and
separate simple seating layouts. The secretaries also
appreciate not having to type up new lists every
couple weeks as personnel changes are made. One
complaint I have received about the chart has been
from a “south facer” who thinks that the north fac-
ing chart discriminates unfairly against his class. As
a “north facer” myself I find it hard to sympathize.

Editor’s note: A few minor changes were made in
order to set this chart for TUGbogi: two jonts were
gtuen new letter codes because of conflicts with codes
already assigned to preloaded fonts, and cur18 (the
largest font currently available on the Math Society’s
Alphatype) was substituted for cmr22; it.was also
necessary to substitute “\&\|J” for the ordinary &, since
that character is by convention used as an alignment
tab (see the errata list, page 21, regarding changes for
TEX82). It should also be obvious that the chart wos
prepared separately and stripped in broadside: votated

. fonis do mot yet exist for the Alphatype.
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