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
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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 }












































































































