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Editor's natt: This isme b esptcidty h g e  beeawe 
dl &em receiotd by presr lime hat  been imMed. 
The Editor bekuea W infomation shouM be mhqp.d 
to  the TUG wmbership as soon aa poesibk, so nothing 
is being hehi over far anather hau. 

General Delivery 
* * * * * * * * * * *  

SITE COORDINATORS 
Robert Welland 

The foltowhg people, who are bringing up '&X 
on machines at their institutions, have agreed to 
be site coordinators. Their primary responsibility 
is to get T)ijX running and when this is done to write 
up a report for TUGboat. They have also agreed 
to answer a l i t e d  number of questions; they offer 
this help for free and the time to do so comes from 
very busy schedules. If you are not involved with 
bringing up m, please wait for the site reports to 
appear in TUGboat. Hopefully, they will answer 
most questions and make manageable the burden 
the site coordinators will have to bear. 

Jf p u  are bhging up ljijC on one of the fol- 
lowing machines please inform the appropriate per- 
son; otherwise send the information to the TUGboat 
editor, Robert Welland. 
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CHAIRMAN'S REPORT 
Richard S. Palais 

The Steering Committee of TUG met for mod of 
the day on January 9 at the San Francisco Hilton. 
Much of what transpired at that meeting is reported 
on elsewhere in this newsletter. I would like to 
concentrate here on two aspects of the discussions. 
The first of these is a continuing strong division 
of opinion on the question of "maintenanceR, 
a matter that many will remember already evoked 
considerable debate at the f ist TUG meeting. The 
disagreement is over which of two goals, both ob- 
viously desirable, should take precedence. One goal 
is that "QjC should remain as "free" as possible and 
the other is that "QJC should be as carefully and 
professionally maintained as possible. At one ex- 
treme are the large "production" users who would 
like rapid and dependable advice and help with all 
their software problems. For them 'I)iJC will be one 
module in a complex system. They have deadlines 
to meet that require that all these modules work, 
and they are used to, willing, and able to pay up 
to several thousand dollars per year to have real 
or imagined bugs exorcised on the spot and have 
their software tailored, tuned, and customired for 
them. At the other extreme is the single, small 
user with little or no money to spend but com- 
petent, willing and able to invest his time and effort 
in %king for himself. Complicating mat- 
ters is a third and perhaps aver-riding goal, the 
need to assure that there remains a single, stand- 
ard "w, compatible across many machine ar- 
chitectures and output devices. Fortunately these 
goals and the constituencies supporting them are not 
really conflicting, but rather orthogonal. With care 
and compromise there does not seem to me to be 
any serious reason why the various categories of 'QJC 
users cannot all have their needs met. But it is clear 
that to avoid nonproductive conflicts and pol aria^ 
tions everyone in TUG will have to keep in mind that 
the TUG membership is anything but homogeneous 
and several different options will frequently have to 
be provided to satisfy all the diiTerent classes of '&jX 
users. 

The second matter I would like to discuss is the 
Steering Committee's decision to call for a 'I,)$ 
Implementation Workshop at S t d o r d  in the middle 
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of May. This will be a two day meeting. One day 
will be a demonstration day, open to all present 
and prospective TUG members. This is meant to 
give sn opportunity to become familiar with the 
various components of the 'I)e;K system, and in par- 
ticular with the different output device options. (At 
present at Stanford it is possible to have a 'QX- 
produced DVI file output on any one of a Xerox 
XGP or a Versatec electrostatic printer/plotter, an 
Alphatype CRS typesetter, or a Canon or Xerox 
(Dover) laser printer.) The other day is aimed 
primarily at those actively or prospectively engaged 
in the implementation of 'QjX systems and the goal 
is to maximize the amount of help and information 
these people can exchange with each other and with 
the central team at Stanford. The ultimate 
goal of this implementation project is to be able to 
supply "off the shelf" to anyone desiring it all the 
components of a completely working QjX system. 
Let us consider for the moment what these com- 
ponents are: 
(A) 'QX-in-Pascal. 
(1) System independent part. 
(2) System dependent part. 

(B) Font files. 
(1) Font information flies (device independent). 
(2) 'Character shapen files. 

(C) DVI-to-hardcopy back end. 
(1) Output device hardware interfaces. 
(2) Softwe for output device interfaces. 
(3) Queuers, spoolers, device drivers for output 

devices. 
(4) Character shape file *pipelinen from host disk 

system. 
Part (A) (together with B1) is what is necessary to 
produce DVI output ffles from a valid 7)ijX input 
file. Naw A1 has long been complete, and A2 is 
either completed or nearing completion for a wide 
spectrum of host machines of different manufacture, 
architecture and operating systems (DEC TOPS-10, 
TOPS-20, VAX VMS, VAX UNM; IBM 3601370; 
CDC Cyber; Univac 1100). I think that we can 
look forward with some confidence to the May meet- 
ing as marking the virtual completion of this &st 
phase of implementation. Now as for part B, 
the creation of a basic font library, that too is es- 
sentially complete. The whole family of CM fonts 
(and others besides) now exist as METAFONT pro- 
grams. Recall from this column in the fist num- 
ber of the TUG newsletter that METAFONT not 
only creates the device independent font informe 
tion 0le (containing the sire, spacing, kerning, and 
ligature information needed by T)ijX t o  create a DVI 

ffle), but also, once a simple interface program is 
written for a given output device, METAFONT will 
create the character shape files, in the form of raster 
patterns stored as, say, matrices of seros and ones. 
Such METAFONT interfaces have now been written 
for aver a half dozen output devices, running from 
the super high resolution (5300 dotlinch) Alphatype 
CRS to the low resolution (128 dotlinch) Florida 
Data impact printer. 

So what is rapidly approaching is the flna1 phase 
of the 'QX implementation program, the creation 
of the back-end systems which for a given host 
mainframe and output device will, from the DVI jile 
and character shape files, produce the hardcopy out- 
put. Now as David Fuchs has remarked, l ie  would 
be quite easy if output devices had built into them 
enough disk-type storage to handle all the character 
shape files for sixty-four fonts of 128 characters each 
and enough logic to process the DVI files into raster 
scan lines. One would still have the (rather trivial) 
job of writing for each operating system spoolers 
and queuing programs to send DVI flles over a serial 
line to this ideal output device in an orderly fashion, 
but one would be able to avoid a host of other 
small headaches that real world output devices force 
one to deal with. Since, in fact, output devices 
usually have no usable general purpose microcom- 
puter built in, one must interface the host computer 
to the output device via a microcomputer able to 
speak to both. Also, since all the character shape 
files that must be accessible to process a complex 
DVI ffle can in principle run in the megabyte range, 
economic considerations mandate that with cwrent 
technology these files must be kept on the host com- 
puter disk memory, and then downloaded as neces- 
sary to a small floppy disk system associated to 
the microcomputer interface over the (for simplicity) 
serial line joining it to the host computer. Now, 
desigrQg the hardware interface from off the shell 
items a id  writing the software to make it a11 go ia 
not a major project for an expert systems program- 
mer who understands the format of DVI ffles and. 
character shape files and knows how to communicate 
scan lines to the output device. Perhaps a month 
or two of hard work will sufEce. What is frustrat- 
ing is that these systems are extremely sensitive to 
small differences in the various protocols of operat- 
ing systems and output devices, so if there are rn 
of the former and n of the latter one conld easily 
end up doing this same work rnn times. Of course 
common sense tells us that good planning should be 
able to reduce this to more like m + n times. (For 
example, David Fhchs conld probably intertam one 
more output device to TOPS-20 in under a week.) 
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A major reason for the May meeting is to reduce as 
much aa possible unnecessary duplication of effort in 
this flnal part of the program to make generally 
d a b l e .  

BEPORT ON THE 
TUG STEEBING COMMITTEE MEETING 

The TUG Steering Committee and several observ- 
ern met at the San kancisco Hilton on January 9, 
1980. Below is reported the gist of that meeting as 
recarered from tape recordings and my notes. Since 
several topics re-emerged throughout the meeting, I 
have not reported in any order related to that of the 
meeting. 

Robert Morris 
ATTBNDANCB 

The follawing attended: 
Barbara Beeton, AMS Providence 
Max Dias, Stanford 
Barry Doherty, AMS Pruvidenca 
David Fuchs, Stanford 
Ellen Heiser, AMS Providence 
Don Knuth, Stanford 
Leslie Lamport, SRI 
William LeVeque, AMS Providence 
Patrick Milligan, Bell Northern Research 
Robert Morris, UMASS/Boston 
Evon Motiska, Stanford , 

Monte Nichols, Sandia Labs 
Richard Palais, Brandeis 
Lynne Price, Bell Northern Research 
David Rogers, University of Michigan 
J. L. Selfridge, Math Reviews 
Phil Sherrod, Vanderbilt 
Michael Spivak, Decatur, Ga. 
Rilla Thedford, Math Reviews 
Luis TrabbPardo, Stanford 
Bob Welland, Northwestern 
Sam Whidden, AMS Providence 
W. B. Woolf, Math Reviews 
Ignacio Zabala, Stanford 

TBBANBEIIL'II b 0 R T  

Sam Whidden gave the treasurer's report, at- 
tached. The cost of producing the f ist newsletter 
d e d  the treasury by $419. It is estimated that 
an additional $3600 is needed for two issues in 1981. 

n&B-y 
Pat Milligan and Lynn Price of Bell Northern 

Research have been extensively developing macros 
in-house and have had successes making overhead 
slides, Hebrew, and special graphics. 

as-%x 
Mih Spiwk reported that version -1 mrka 

as indicated in The Joy of m, where notye& 
implemented features are indicated in handwritten 
marginalia. The Joy was not processed by AH-=, 
which will now enter its fieid testing phase as people 
begin to use it. An order form for a tape is included 
with the manual, for sale at AMS headquarters. The 
&st finder of each manual misprint will receive a $1 
bounty, and the f ist finder of each JTMS-1Pr[ bug 
a $5 bounty. Bounty may be claimed by w r i t i i  
Mike at the address in The Joy of '&j?C. The Joy 
was produced on the Providence Alphatype, which 
is exhibiting some backlash problems resulting in 
distortion of some vertical lines. 

&S-QjX has too many macros for easy use in the 
SAIL l$jX running now at Providence. The Pascal 
version is not expected to have the sioe limitations 
which cauaed the problems, which in any case can be 
changed by recompiling 'I)EX with bigger d u e s  of 
hashsine. The Pascal version will provide 3 bits more 
address space for internal memory than the SAIL 
version and such problems will not be serious. A 
similar problem with memsiae appears when setting 
multi-column output. These should also disappear 
in the Pascal version. Making &S-'&j?C macros 
more eacient will help, which Mike will do this 
week. 
~ A N c m r  

The administrative burden of maintaining 'IP;X 
has become too large for Stanford to support on 
the informal basis they do. Throughout the meet 
ing at various times debate raged on the a p  
propriate mechanism for maintenance. Since this 
is inextricable from membership fees, a Finance 
Committee waa formed to recommend a main- 
tenance policy, to recommend a membership h e  
policy, and to explore sources of support, e.g. foun- 
dations. This consists of Sam Whidden, Luis Trabb 
Pardo, chairman, Bob Morris, Pat Milligan and 
Monte Nichols. It seemed that everyone agreed 
that TUG would run a '&X switchboard whereby 
someone would be paid to tell callers who can answer 
their questions. Luis and the Stanford people are 
spending too much time doing this and anmering 
the questions. The switchboard could also refer 
people to an up-to-date list of consultants for hire. 

The (unsettled) argument about maintenance 
varied between two positions: (a) Some organhation 
with either an explicit 5nancial interest or an in- 
house 1Pr[ support facility should maintain 'I)eX at 
TUG'S expense. (b) There should be no hmcia l  
burden whatsoever on the membership and no par- 
ticular = maintenance should be endorsed by the 
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Uaers Group (see separate articles in this newsletter). 
Knuth's intention is that the released Pascal 
will be a single stable core (aside from the aptem 
dependent module) which can be uniformly main- 
tained for all versions and should not have sny s u p  
ported enhancements. 

TUG IkbmN6 
No general TUG meeting will be called until 

the Pascal is released. However, an Imple- 
mentor's Workshop has been called for May 14-15 
at S tdord .  This will be coupled with a 'QijlC open 
house comprising demonstrations for people who 
don't know what 'QX is. Details are elsewhere in 
this issue. 
PMCAL 'QX 

A detailed report of each architecture appears 
elsewhere in this issue. Knuth expects to read 
the Pascal version's code this spring very carefully 
before its public release. When released, it will 
be froren with no enhancements or changes per- 
haps aside from bug hes .  At present, the only 
fully operational Pascal version is the TOPS-20 im- 
plementation. One problem is that implementors 
have also to get their output hardware working in 
order to see output. In general interfacing output 
devices is proving a greater share of the implemen- 
tation efforts than people imagined, but has nothing 
directly to do with bringing up Pascal versions. 
EDUCATION 

Knuth is making a video tape to teach QX to 
users. He intends for this tape ultimately to be 
available through TUG. 
OUTPUT Dmncna 

Phil Sherrod: It took a week to get the SAIL ver- 
sion working on TOPS-10, but nearly a par to get 
all the output device interfaces conveniently working 
(e.g. spoolers) although only a month to get some- 
thing up. Finding the right hardware interfacing 
was lengthy and mysterious. TUG should maintain 
descriptions of what kind of hardware to buy and 
what the soitware interfaces involve. 

Phil wil l  write an article describing the tribul* 
tions of output device implementors. 

There was a belief expressed that the output 
device vendors would have to be involved in output 
interfaces. Cooperation greater than that already 
provided by manufacturers of existing devices will 
be needed for wide applicabilitg. Luis Trabb-Pardo 
expressed the belief that more intelligence nee& to 
be provided in devices in order to relieve burden 
on the host, which will allow less system dependent 
mitorare. The problem is that Xerographic printers 
are or soon will be selling for about $3000 for the 

printiq engine. The interface will cost about the 
same, bringing the OEM cost to about $6-7,000. 
The end-user prices will be around $20,000 for com- 
plete printing systems. These will have sdc ient  in- 
telligence to take DVI files more or less directly. A 
similar arrangement based on electrostatic printers 
should sell for around $10,000 end-user system price. 

Math. Reviews has interfaced a Florida Data dot 
matrix printer with the same mechanism (a $3500 
one-board ZSO system) to drive it in graphics mode. 
The device has 128 dots/inch and might be suitable 
for very rough copy. It is doing QjX output at about 
30 seconds per page, which is a little slower than the 
electrostatic devices. 

Varian, Versatec, Dover, and AlphaQpes are 
working at several sites. The Darer does not accept 
DVI files and is in any case not commercially avail- 
able. 

1980 TUG TREASURER'S BEPOET 
Samuel B. Whidden 

Duri i  1980 the flrst issue of TUGboat appeared. 
The costs associated with its printing and distriba- 
tion amounted to $1,719. (Not included in this 
Q u e  are costs for services provided by AMS profes- 
sional stafk) As of December 31,1980,130 member- 
ship applications have been received for for a total 
income of $1,300. 
Income: Membership $1,300 
Expenses: Printing $1,232 

Postage 371 
~ a i l i G / ~ a b o r  116 1,719 - - 

Balance (as of 12/31/80) ($ 419) 
Based on the costs for 1980, it is anticipated that 

& i t  costs associated with the production and dip 
tribution of two issues of TUGboat during 1981 will 
be approximately $3,600, with the AMS continuing 
to contribute the services of its professional statf. 

Respectfully submitted, 
Samuel 3. Whidden, Treasurer 

January 5, 1981 
(Note: As of 2/6/81 a total of 258 paid member- 

ship applications had been received.) 

INFOBIIML TUG 8ESSION 
Robert A. Morris 

On the atternoon of January 9, W o w  TUG 
Steering Committee members and other interestad 
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people met at the Hilton for informal diacussion. 
Among the people I can remember were there 
were: L p n e  Price and Pat Milligan (Bell Northern 
Research), Leslie Lamport (SRI), Luis Trabb-Pardo 
(Stanford), Rilla Thedford (Math Reviews), Arnie 
Piser (Rochester). Possibly I have missed some. I 
have reported below some of the wishes, rumors, 
and reports from this meeting and other sources. 
Nothing is guaranteed accurate! 

Lynne and Pat have extensive macro experience 
end have made slides, Hebrew, and are advocating 

as a standard for in-house technical documen- 
tation in their organisation. 

Some desires: improved user interfaces. Lynne 
will start collecting complaints and suggestions. 
AH-W is an example. 

Many people want a rn preprocessor which can 
run. on small machines with which people can test 
the syntax of their QjX input. (But Unidot has its 
C version running on an Onyx U N M  system with 
a Versatec printer and hopes for release soon. This 
could presumably be used even without an output 
device. It apparently is based on the SAIL version of 

Wiu it be released with all the changes which 
end up in the Pascal version? It will be for sale.) 

Luis: In principle, all that is needed for the use of 
an arbitrary printing engine is cooperation from the 
vendor in providing (a) Font Metrics for each font; 
@) If the galley proof cost is high, will they provide 
proof mode encoding (e.g. at 200 dots/inch), not 
only thereby protecting their own font investment 
but allowing users to run proof mode versions of 
their fonts on a proof device? (c) Is the typesetter 
language available to people to write DVI-tedevice 
drivers? (d) La the manufacturer willing to include 
math fonts made by METAFONT? 

A trick if your macro packages are too big to fit 
(which shouldn't happen very much in the Pascal 
versions): redeflne as null macros which will not 
be used again. This will return the space to the 
memory manager. 

Leslie Lamport: A trick to avoid un-matched 
brace syntax errors: When using a screen editor like 
EMACS, use a macro which creates matching braces 
with nothing between them except the cursor. The 
closing brace is then automatically there after the 
text entry is finished. 

A POSITION ON 'l)j$ MAlTVI"I'NANCE 
Robert Moms, UMASS/Bo&on 

There are at least two diametrically opposed 
maintenance/distribution models .pre can consider. 
The production user, like AMS or a commercial 
user, wants something like a fully supported m. 
Such a user has a calculable, or at least identifiable, 
5nancial penalty which it incurs when the software 
it is using does not work. On the other hand is the 
university user facing little or no budget resources 
which it can devote to buying support, but slso 
having no particular time constraints and having a 
pool of talent-its students-which can tweak non- 
working software. Since I am in the second com- 
munity, I would like to argue in favor of TUG'S in- 
volvement being closer to the second model, while 
facilitating the other class of users solving theu s u p  
port needs at their own expense. 

I believe that few universities would benefit by 
paying $1 ,000/year membership fee to TUG. Indeed, 
$200 seems too much to me for an organisation 
which can wait weeks to get sick soitware hmd. 
Instead of contributing to extensive QjX support, 
I suggest that there be designated distribution sites 
for each architecture, selected from some organisa- 
tion heavily using 'QX on that architecture. These 
sites would make standard release tapes at cost and 
would incorporate bug flxes at designated intervals 
(quarterly?). Their interest would lie principally in 
being the funnel for proposed bug 5xes (which would 
often be proposed by the discoverer of the problem) 
and thereby having the first and widest perspective 
on maintenance. Presumably these would be or- 
ganizations which are already maintaining lkX in- 
house and thus have sufacient expertise to recogniae 
whether a bug report is in fact a l)#C problem or a 
user problem. 

The other side of this essentially an-supported 
is that users can tinker with and circu- 

late their own "enhancements". On the one hand, 
this is contrary to desires that Knuth has expressed. 
On the other hand, it is bound to happen when 
sources are distributed, and I am not convinced it is 
bad. The most successful model of this kind of an- 
supported source distribution is the UNM operat- 
ing qystem. UNM ir distributed free to educationd 
anera with source licenses. Tapes are made at  coat 
by the licensor, Bell Laboratories. O h ,  these 
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releases do not work on the precise conf@wation 
the licensee has and varying degrees of work are 
required to bring up the system. Alternatively, 
users otten get copies of the system not from Bell 
Laboratories but from another site with the same 
or rimilar configurations. Many users modify their 
systems and/or install major modifications made by 
other sites. This process continued for 6-7 years 
throughout the life of "version 6 UNCCa, the &st 
version in wide circulation. All this experimenta- 
tion led to two things: a bizarre proliferation of 
somewhat incompatible versions of UNM and a sub- 
stantial base of expertise about the system coupled 
with a great deal of experimentation toward mod- 
ernizing the operating syatem. The result of the 
former was that UNM came to be regarded as need- 
ing substantial systems programming expertise to 
keep it running (a false belief which did not take 
into account the simplicity of the operating system 
and the ease of dealing with code written in a high- 
level language). The result of the latter was that 
version 7 UNCC and that for the VAX have incor- 
porated the results of these experiments and a p  
parently produced a very contemporary and useful 
operating system which internally looks little like 
version 6, but to users is very similar. Aiter all this 
tinkering, the resulting product seems to be useful 
not only in universities, but at high prices in com- 
mercial environments. 

On the one hand, such a model seems incom- 
patible with Knuth's position that '&X will be 
released in such a way that t i r i n g  is un-needed. 
He prefers that people think of '&X as something 
which will not need enhancement, but rather will be 
the foundation of similar future developments which 
are not 'I@ but (hopefully) something better. On 
the other hand, it suggests that the way to fhd what 
the something better might be is actually by the 
kind of refhement which took place in UNM with 
wide circulation (among licensees in that case, but 
presumably among everyone in the case). 

It strikes me that any form of support will 
have its cost underwritten either by an organis& 
tion seeking to profit from it or by the Users Group 
seeking to b e p  to Knuth's idea of a single uniform 
. My feeling is that the cost, especially to 
academic users, of the latter is prohibitive (one es- 
timate mentioned at the TUG Steering Committee 
meeting wa6 $25,0W50,000/year total distributed 
among 50-100 institutional members). 

My guess is that the costs of making fixes to dl 
releases, i.e. ail architectures, could h b  above this 
just because most sites will not have expertise in all 
systems. 

I am afraid that any commercial organisation 
which aasumed 'oiEcial" responsibility for repairing 
IE)c would insist on reasonable assurances that no 
one would compete with them, for example that I 
would not give away bug h e s  the way U N M  site8 
do. Since no such assurance is possible bekute the 
software is in the public domain, it seems that the 
alternative is to have the entire TUG membership 
pay for the support by membership fees. 

I would propose that as a group TUG provide 
no services other than the dissemination of informa- 
tion about l@, including the Pascal release. Any 
bug h e s  would be reported but not endorsed by 
TUG perhaps except at stated intervals when new 
releases would incorporate them. Production users 
of '&X would be entirely on their own in finding 
support at the level they need. I am inclined to 
argue that there should be several distribution siten, 
one for each architecture and that they should not 
be sites which have a commercial interest in selling 
supported w. They should be reimbursed for their 
direct expemes by each recipient in the form of a 
nominal ($50-200) fee for providing the release tape 
and documents, and some attempt should be made 
to ascertain a reasonable level at which TUG will 
annually reimburse them for less tangible related ex- 
penses, e.g. time spent consulting with people haring 
diiiiculty installing the release, time spent evaluat- 
ing bug reports, etc. The balance of TUG'S budget 
should be spent for the 'switchboards, the newslet- 
ter, and the expense surrounding incorporating bug 
h e s  at the stated (infrequent) intervals. 

Ordinary TUG membership mee t i q  should be 
k c e d  largely out of meeting fees which should be 
appreciably smaller for educational users than for 
production users. 

There will be two classes of institutional mem- 
berships: educational users and production uaerr. 
An educational user is a non-proflt educationd site 
which is wing l) i jC only for instruction or for the 
production of publicly accessible research or htrw 
tional documents. A production site is a site which 
is using '&X principally for the production of ad- 
ministrative, clerical, or commercial or published 
documents. A production site is using because 
it expects to rave or m& money by doing ao, 
whether directly or indirectly. Such sites include not 
only commercial enterprises, but also the AMS, the 
publications departments of Mirsrsities, and the in- 
house document preparation centers of nobfor-profit 
research organiaations. 
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'I)rJC SUPPOBT 
Samuel B. Whidd611 

American Mathematical Society 

In the preceding article, Bob Morris presents his 
position on TUG'S role as it relates to the main- 
tenance and support of w. As I understand 
his comments, Bob feels that should be left 
to  evolve independently at those computer science 
departments which hava the resources to maintain 
it. He takes the position that '&X is in the public 
domain for the benefit of the educational user, and 
that the production user must make his own ar- 
rangements for software support of m. 

Bob's comments represent fairly, I think, the 
opinions expressed by a majority of the Steering 
Committee at its recent meeting in San Francisco. 
Most of those present represented the research com- 
munity, coming either from universities or from the 
research departments of large corporations. 

I believe that if TUG does adopt the position ar- 
ticulated by Bob, it may limit the ability of produc- 
tion users to make use of m. I stress these two 
points: 

1. If no central maintenance facility exists from 
which production users can purchase the required 
aoftware support, potential production users may 
be d i l y  to become users at d-especially those 
fitms which have no need otherwise to acquire the 
necessary systems programming resources. In those 
cases, 'IjeX's cost may have been raised beyond a 
reasonable level for other than large h s  with ex- 
isting research programs (or universities, for whom 
systems programming is among the most available 
of resources). 

2. If undisciplined evolution of Zje;X occurs, the 
hope of easy communication of machine-readable 
'&X between centers (authors and publishers, for in- 
stance) may be dashed. It's unlikely that a common 
interchange language can be maintained in spite of 
a proliferation of versions of '&X. 

It is hard to overemphasize the importance of cost 
reduction in scientific publishing, nor the impor- 
tance to the academic community of stable and vi- 
able publishing channels. Dick Palais, Chairman of 
TUG and a Trustee of the American Mathematical 
Society, calculated some years ago that a total 
elimination of the tasks of copy-editing, retyp- 
ing, proofreading, and correcting manuscripts would 
cut nearly in half the costs of publishing the 
Society's journals (and one would expect that that 
statistic could be generalized roughly to other 
scientific journals). In the last issue of TUGboat, 

Ellen Swanson, the Society's Director of Editorial 
Services, described those costly steps in detail. 

The Society embarked on its strong support of 
'&X in the hope that at least some reduction in 
these tasks ultimately could result from the ability 
of authors to submit machine-readable, deb- 
m- input  manuscripts to publishers in the Ian- 
guage of 'QjX (and not because other mathematical- 
composition systems don't exist-they do, and the 
Society uses one of them). 

It seems very unlikely that the standardiration 
necessary to bring about these cod savings can 
be accomplished without a central coordinating 
facility. It seems equally unlikely that such a facility 
can come into being without the active, continu- 
ing hancial support of the +QX user community- 
TUG--which, at least at present, consists almost 
exclusively of educational users. It's my personal 
opinion that such support would have to amount, at 
least for the time being, to something like $1,000 per 
year on the part of each institutional user, to sup  
port a TUG budget of $25,000 to $40,000 for each 
of the next two or three years. 

These contributions (in the form, perhaps, of con- 
tract fees for software support), would be collected 
by TUG and applied to the various functions needed 
to keep 'IjeX alive, growing, and responsive to chang- 
ing needs, ideas, technology-all the things that 
good software stays in touch with. An essential 
role of the central maintainer, in addition to bug 
firing, program distribution, information exchange 
and telephone consulting, will be to continue to 
weave into the dehitive version of Q$ the im- 
provements and new features conceived by users- 
what 111 call here the process of "dynamic standard- 
ization". This way, the language grows; if i t can't, 
it probably withers. 

The Steering Committee can flnd volunteer help 
for some tasks, like publishing the newsletter, but it 
will almost certainly, if this standardiration is to be 
achieved, have to pay either a competent employee 
(housed, perhaps, at some willing university) or a 
'software" &m of some description actually to do 
the real maintenance work. 

Other ways of providing the necessary sup  
port were suggested at the Steering Committee 
meeting. One was for each production user to 
pruvide itself with its own systems programming 
capability in dnough depth to support its ver- 
sion of w. But most small or medium-sired 
production users (possibb, the majority), even 
those like the AMS which have some applicationit- 
programming capability, won't otherwise need to 
undertake operating system maintenance on the 



level likely to be required for the kind of l)@t 
saftmm support which will do11 enhsncernents 
generated in the user community to be ineorporsted. 
To have to acquire such a competence just for l'kX 
might price IPr[ beyond their reach; not to have it 
leaves the user with an increasingly provincial ver- 
sion of T@C. 

A second possibility suggested for "QX Central" 
was to persuade some user to accept responsibility. 
Since the very concept of a widely shared language 
implies the merging of the interests of a diverse 
group of users, an undertaking to support such a 
lsnguage in any me- scope would mean a sub- 
stantial commitment, almost certainly beyond the 
resources of, say, the AMS by itself. It is even un- 
likely that any single university computer science 
department could commit itself to such an under- 
taking. The more this alternative is considered, the 
more it appears that the most reasonable approach 
to the centrabed support and standardisation of 
TjjX is through the user community as a whole. 

A third approach offered was creation of a 
separate (or TUG sub-) organisation, composed only 
of production users, and for these together to sup  
port the central l)i$ soitware support facility they 
need. But no active body of production users yet 
exists, and even if it did, that solution would be 
likely to pravide for standardisation of the lan- 
guage among commercial users (publishers) 
while tending to allm dialects to proliferate among 
educational users, where most authors of journal 
articles reside. '&X as a language of communica- 
tion between author and publisher would still be un- 
realizable. 

A fourth suggestion was to freere '&X in its 
present form, and refuse to allow changes to dec 
tabilire it. Don Knuth will soon stop making 81- 
terations and improvements to Tpr(. When he does, 
AMS could probably, aa the holder of the l)i$ logo 
copyright, maintain an essentially static a~fBcial" 

system, requiring me of only that system for 
computer-readable manuscript submissions to it. 
This would limit submissions to those from authors 
at installations willing to ignore all other versions 
of m, no matter what advantages those versions 
might have acquired, or willing to maintain both 
our '%xedw version and whatever other evolving ver- 
siona they chose. In such circumstances, fewer and 
fewer computer-readable manuscripts would appear 
(if q ever did), until the Society found itself using 
'&X only for its OWXI internal purposes, much as it 
naw uses other computer typesetting systems. The 
Society would bave gained whatever impruvement in 
-setting quality l)$t might reprewnt over earlier 

sptems, bat would ham, lost, with other scientific 
publishem, the chance to cut that large portion of 
its coats representing manuscript repreparation. 

A 5 a l  suggestion would have a commercial h 
take over 'Q$ as a software praduct acting as a 
vendor, charging a fee for initial distribution of the 
programs and an additional fee annually for software 
support. This idea would be good except that, since 
'&X is in the public domain, it's not likely that 
any firm would offer to imolw itself without some 
sort of endorsement, if not financial guarantee, from 
TUG. Such an arrangement might work, but only if 
TUG were willing to put itself on the line to ensure 
it. Pursuing this idea further might suggest the 
formation of a small, non-pro& organisation, under 
TUG and backed bancially by it, to perform T)j$ 
Central services. 

I hope that the members of TUG, when the 
Steering Committee meets at Stanford in May, will 
see it in their interest to give real 5ancial support 
to this effort. If TUG does not make the effort to 
convert l)i$ to a production system, then it will 
probably not be converted (except for some special- 
ized clanses of users), and potential production users 
will not be convinced that 'Q$ represents a viable 
choice. '&X will remain an educational tool, avail- 
able in universities, and perhaps in places like AMS 
where it is used for its competence at certain kinds of 
typesetting, but it will not become the communica- 
tions channel which we had hoped for. 

It is important that you express your opinions on 
this subject, no matter what your point of riew. 
Write to TUGboat; your letter will be part of a 
report to the Steering Committee in May. As many 
lettera aa possible wil l  be published in the next issue, 
which will report on the May meetings. 

UPDATE ON PASCAL METAFONT 
Scott Kim 

Work has just started on the Pascal implements- 
tion of METAFONT, which w a  odgidly written 
in SAIL. It is too early to estimate how long the 
translation will takeatay  tuned to TUGboat for 
new8 as it develops. Those interested in Leeping up 
with new developments in METAFONT, or knowing 
more about digital typeface design in general, are in- 
vited to correspond with Scott Kim at the Staniord 
Computer Science Department. 
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Interface Software 

ERBATUMt 
T E  FORMAT OF 'i)iJC'S DVI FEES 

David Fucha 

Editor's note: Sevetd ettonews u h  were given 
in a cornmcmd & a c t i ~ \ u h i c h  crpptarcdin TUGbout 
VoL 1, No. 1, page 18. The full cmtcted emtq is ficn 
b e h .  
Command Description 
129 BOP n<4> p<4> 

Beginning of page n, with pointer p to 
the BOP command of the previoas page. 
By "pointer" is meant the relative byte 
number within the DYI flle, where the 
&st byte (the BOP of the &st page) 
is byte number zero. (ex.: If the fist 
page had only a BOP and EOP, the 
third page's pointer would be 10, b e  
came the BOP command takes bytes 
0 to 8, the EOP is 9, so the second 
page's BOP is in byte 10. Get it?). The 
first page has a -1 for a pointer; the 
second, a zero. Start the H- and V- 
coordinates out at 0, as well as the w-, 
x-, y-, and %amounts. The stack should 
be empty, and no characters will be set 
before a FONT(NUM) command occurs. 
Remember that n can be < 0, if the 
page was Roman Numbered. Also the 
pages need not come in the proper order 
in the fie, depending on who's doing the 
'u=w. 

--PASCAL AND PASCAL COMPILERS 
(A STATUS BEPORT) 

Ignacio Zabala 

Following the original SAIL program, 'I@C-Pascal 
haa sullered some modiflcations since our previous 
report of September 1980 (see TUGboat Vol. 1, No. 
1, p. 16), but the compiler requirements stated then 
are still perfectly d i d .  

The information that has reached us about the 
latest release of the program indicates three aources 
of difecdties for some installations: - The TFX (font information mes) that were die 

tributed conkiaed packed information in anitr 
of 36 bits. 

- The program a e s  packed record$ that, han, to 
be stored in a single machine word. 

- W E  statements contain a default care which is 
not standard in Pascal. 

The &st problem is ralved in the next release, 
because '&X nuw uses TFM (w font metrics) files, 
which have only 32 bits of information per word. 

The second problem, which really a c t s  the 
amount of memory employed by the program, 
is not easy to solve without slowing down. 
Essentially, the QX-Pascal program expects that a 
structure of the type: 

memorpord = PACKED RECORD CASE 1. .4 W 
1 : (pnts: REAL) ; 
2 : (inti: IIITEGW) ; 
3 : (tmhrlveo : h . 1 ~ 8 2 )  ; 
4: (fourbytee: bybed) 
m; 

where 
halvema = PACKED RNXllD 

lword: 0..66536; 
CASE I. .a OF 

1 : Ohword: 0 . .  6Ei535) ; 
2: (byte2: 0..255; 

bfie3: 0.  .sea) 

Ern; 
and 

bytes4 = PACKED REORD 
byte0: 0..255; 
bytel: 0..255; 
CASE 1. .2 OF 

1 : Dhword: 0.  .6%83B) ; 
2: (bytma: o..a5s; 

b~ t03 :  0 .  .ass) 
=; 

is stored in a single 32-bit word. It does not math 
assumption on the order in which fleIds are 

&xed: if they are put in the structore and retrieved 
from it in exactly the same order, the resalt shoald 
be correct. 

If the compiler does not pack as expected, it 
does not necessarily mean that the program will not 
run correctly, but that it may require an enormom 
amount of memory (and this may c a w  the program 
not to run at all!!). 

Some htallations that found the third problem 
(CASE statements) have s o l d  it by handediting th 
program, and it iu not yet clear whether it will be 
fixed once and for all in the sourcm. 

In all, the reaults are encouraging. BeiMets 
Stanford, there are reparts of the program mmbg 
at four other rites: 
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- On an IBM 370/3033 with Pascd/VS at 
Stanford CIT (Eagle Berm). 

- On a VAX (VMS) at Oregon Software (Barry 
Smith). 

- On an IBM 370/3022 (W-CMS) with SLAG 
Pacrcal at the University of Pisa (Gianfranco 
Prini). They printed the DVI ffles on a Versatec. 

- On a Univac 1100/82 at the University of 
Wisconsin (Ralph Stromquiat). Output is to a 
Compugraphic 8600. (See report, p. 51.) 

Rom the information sent to Stanf'ord, we gather 
that the Pascal compilers being employed in the 
installations of 'QX are: 

IBM 370: Pascal-VS, SLAC-Pascal, Pascal-8000 
UNIVAC: U. of Wisconsin Pascal, Pascal-8000 
PDP-10: Hamburg Pascal 
VAX: (See report by Janet Incerpi, p. 49.) 

Note: Charles Lawson (Jet Propulsion Lab.- 
Cdtech) has produced two short reports that can 
help in reprogramming the SYSDEP module of '&$- 
Pascal. (Both are reprinted in this issue, pp. 20 and 
32.) 

l)gX FONT METBIC PILES 
- or - 

What happens when you say l f o n t  A=CYR1Om 

David Fuchs 

When you tell that you will be using a par- 
ticular font, it has to find out information about that 
font. It gets this information from what are known 
as .TFM ffles. For instance, when you say \font 
AEQlRlO to Ter( (\:A=CWlO in the old 'QX lingo), 
'I)ijX loolcs around for a ffle called CMRlO.TFM, and 
reads it in. If CMR1O.TFM is not to be found, 'QX 
will give you the error message "Lookap fa i led on 
f 110 CWIO. TFHB, and you will be out of luck as far 
M using CMRlO is concerned. 

What does QJC want with the TFM files? 
Generally speaking, a font's TFM flle contains in- 
formation about the height, width and depth of all 
the characters in the font, plus kerning and ligature 
information. So, CMR1O.TFM might say that the 
lower-case 'dm in CMRlO is 5.55 points wide, 6.94 
points high, etc. This is the information that '&$ 
uses to  make its lowest-level boxes-those around 
characters. See the 'IkYC manual (p. 41) for in- 
formation about what = does with thew boxes. 
Note that TFM ffles do NOT contain any device- 
dependent description of the font (such as the raster 
description of the characters at a certain re~lution). 
Remember that the program '&It does not deal with 

pixels. Only device-drivers that read W s  DVI out- 
put files use that sort of information. 

Where do .TFM files come from? The beat way 
to get a TFM file is with METAFONT. Font desig- 
ners should include the METAFONT instructions 
that specify the width, height, etc. of each charac- 
ter they design. The METAFONT manual contains 
details and examples of how to do this-see the in- 
dex entries for chsrrrd, charht, chudp, etc. If this 
is done, then when METAFONT is run on CMR10, 
it produces CMR1O.TFM. (Depending on what 
'mode" it is run in, it also makes CMRlO.FNT, 
CMRlO.ANT, CMRlO.VNT, or CMR1O.OC. These 
are all different formats for fles containing the raster 
description of the font. Drivers for various devices 
require one or another of these illes.) 

Whatever happened to the TFX format that the 
7)ijX and METAFONT manuals actually refer to? Is 
this just a misprint for TFM? N-TFM ffles take 
the place of TFX ffles. The differences are concep 
tually small; they both contain more or less the same 
information. The main reason for changing 7)ijX and 
METAFONT from using/making TFX ffles to TFM 
ffles is that TFX ffles were based on *bit words. 
This proved to be a real problem for people running 
Pascal 'QX, especially on 32-bit machines. The for- 
mat of TFM ffles assumes &bit bytes, pecked four 
to a 32- or *bit word. They are readily adapted 
for use on 1Bbit machines, too, While the format 
was being changed, a few new bits of information 
were added, too. 

What if I have fonts that I want to know 
about that were not made with METAFONT? 
Don'tdespair-we ham two programs, TFTOPL 
and PLTOTF, that convert TFM ffles to readable, 
editable format, and back again. For instanm, 
if we run TFTOPL .on CMRlO.TFM, it makes 
CMRlO.PL, an excerpt of which follows ("R" means 
a floating-point number is coming up (all dimensions 
given in this form are in terms of the DEsIGHSIZE); 
'C" means that a character is next; '0" means an 
octal d u e  for a character that isn't an ASCIJ print- 
ing character is next): 
(FAHILY CW) 
(DEB IGHS IZE R 10.0000000) 
(CODIIIGSCHEYE TW T X I )  
(TWIWFO 

(SPACE R .3333330) 
(STRETCH R .16666?0) 
(SBRIIIK R .1111167) 
W I G H T  R .4444UT) 
(QUAD R 1.0000000) 
(-PACE R . l l l l l~)  
3 
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(LIGTABLE 
(LABEL c f) 
(LIG C 1 0 174 
(LIG C f 0 179) 
(LIG C 1 0 175) 
(LXG C t 0 44) 
(STOP) 
(LABEL c 0)  
( K W C o R  -0277777) 
&RN C x R - . 0 2 ? W )  
(STOP) 
1 

(CHARACTER C d 
(CBARII) R . S8SS65S) 
(CHARIT R .6944447) 
CCaARPP R .0000000) 
1 

Which says: This font is in the CMR family, its 
sixe is 10.0 points, and it's a regular 'QjX font for 
text. When '&X uses this font, it should know that 
the glue between words should be 3.33pt plus 1.66pt 
minus 1.llpt. TEX will also know that the x-height 
of CMRlO is 4.44 pt, a 'quad" of space is 10 pt, 
and the extra amount of space at the end of a sen- 
tence is 1.1 1 pt. (see the METAFONT (Appendix F) 
and 'QjX (everywhere) manuals for more on these 
parameters). Also, 'lPr[ should recognire that when- 
ever 'Y" is followed by "is, Y", T, or "t", that it's 
time for a ligature: an occurrence of 'I la should be 
replaced by the character in octal position 174 in 
CMRlO ('0"; see the Appendix of the 'QjX manual 
that shows font tables to verify this), etc. Whenever 
'0" is next to another "ow, they should be moved 
apart by 277 pt more then they would otherwise 
be (based on their widths), but an "ow should be 
moved .277 pt closer to a following "x". Finally, 
the characser "da has width 5.55 pt, height 6.94 pt, 
and depth 0 pt. The full CMR1O.PL ftle has lots 
more in its LIGTAELE and many more CHARACTER 
descriptions, of course. 

Jf we changed the line 
(CHARTD R .5555553) 

to 
(CHARID R .700) 

and ran PLTOTF, making a new CMRlO.TFM, 
'QX would now think that 'dm had width 7 pt in 
cMR10. 

So, if yon have your own fonts that you'd lilpe '&X 
to know about, just make PL files for them, and 
then run PLTOTF to make TFM ftles. With luck, 
your fonts wil l  be in some computer readable form 
such that the PL ffles can be made with a fairly 
simple program. Note that it is perfectly legal to 
have a TFM (or PL) ftle that specifies no bm or 
ligatures. 

In fact, TFM files m v  contain a fair amount 
more information a b u t  a font than just the heights, 
widths, depths, kerns and ligatures. Most of these 
extra paramaters only come up in the special math 
fonts. The METAFONT (Appendix F again) and 
'&X mmuals talk about these parameters in more 
detail. Belaw is a complete but scary description 
of d l  the bits in TFM ftles. This description was 
actually excerpted from a comment in the SAIL- 
language version of 'QjX 

This dehition of TFM files is due to Lyle 
Ramshaw. 

Each font used by TkX has an associated font 
information ffle. The name of this file is obtained 
by appending the extension code ".TFMW to the font 
ftle name. For example, the 'QjX font metrics for the 
font CMRlO appear on the ftle CMR1O.TFM. These 
.TFM ftles are written with 32 bits in each word, to 
facilitate their transportability. When they sit in 
the ale systems of 36-bit machines, these 32 data 
bits will be left-justified in the 36-bit word, leaving 
the rightmost four bits sero. 

The f ist 6 words of the .TFM ftle contain twelve 
1Bbit integers that give the lengths of the various 
portions of the ale, packed two to a 32-bit word. 
These twelve integers are, in order: 

length of entire ftle in words, 
length of header data, 
first character code in font, 
last character code in font, 
number of words in width table, 
number of words in height table, 
number of words in depth table, 
number of words in italic correction table, 
number of words of lig/kern program, 
number of words in kern table, 
number of words in extensible character 
table, 
number of font parsmeters. 

In .TFM format, the subflelds of a word are always 
allocated in left-bright (BigEndian) order. Thus, 
the f ist  two integers in this list, l f  and lh, are 
packed into the f ist  word of the .TFM file with If 
on the lett and lh on the right. 

These lengths are not ail independent: they mwt 
obey the relation 
lf =6+lh+ (ec-bc+i) +nw+nh+nd+ni+nlr+nl+n@+np. 



The rest of the .TFM fUe is a sequence oft& data 
srrays as specifled below: 

HEADER= ARRAY [O: lh-11 of Stuff 
FmO= ARRAY Cbc : crc] of FInfoEhtry 
WIDTH= ARRAY CO :nw-11 of FIX 
HEIGHT= ARRAY C0:nh-11 of FIX 
DEPTH= ARRAY [O:nd-I] of FIX 
CHARIC= ARRAY CO : nl-11 of FIX 
LIG/KWIO= ARRAYC0:nl-11 of LigKornStep 
KERN= ARRAYC0:nt-11 of FIX 
Em= ARRAY C0:ne-11 of ExtReclpe 
PARAMS= ARRAY C l  : npl of FIX. 

A FIX is a one-word representation of a real num- 
ber in a flxed-point fashion. FIXes are used in .TFM 
format to enhance transportability. A FIX is a 
signed quantity, with the two's complement of the 
entire FIX used to represent negation. Of the 32 bits 
in the word, 12 are to the left and 20 are to the right 
of the binary point. This means that a FIX has 1 
bit of sign, 11 bits of integer, and 20 bits of fraction. 
Note that this limits the sire of real numbers that a 
FIX can represent: the largest FIX is roughly 2000. 

The f ist data array is a block of header informa- 
tion, general information about the font. Currently, 
the header contains 18 words, allocated as described 
below. In the future, new flelds might be added at 
the end of the header block. 
HEADER= 

I 
ChcrckSu: 1 word 
DesignSlzo: FIX (1 word) 
CharacterCodlng8chemo : 10 words 
P ~ c F o n t I d e n t l ~ i e r  : 5 mrds 
R a n d u a  word (=Header 1171 

is broken up as follrwr:)= 

SevenBitSaie: 1 bit 
u n ~ o d s p c o  : 23 bits 
ParcFaceByto: 8 bits 
1 

I 
The ChackSum field is used to hold a unique 

identifler of some sort that describes this version of 
fbe font. This unique ID is put by METAFONT 
into both the rasters and metrics. 7)ijX 5 d s  it in 
the metrics, and stores it in the .DVI ffle. Thus, a 
npooler can check the unique ID in the .DW with the 
unique ID in its rasters, to provide a guarantee that 

was working with metric data for the current 
rasters. METAFONT computes this checksum from 
the metric information in the .TFM ffle. 

The DeelgnSlzr of the font is the size that the 
font was intended to look good at, or, to put it 
another way, the nominal size of the font when it is 
printed at a m-ation of 1.0. For unusual fonts 
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such as CMDUNE and CMATHX, the DeslpSfze 
is moreor-less arbitrary. The Derrlgn8ize is stored 
as a FIX with the units 'points*. 

The CbsracterCodingScheme field is supposed to 
specify what the character code to symbol transla- 
tion scheme is in this font. The coding scheme is 
stored in 10 mrds=4O bytes of the .TFM fiJe, as a 
string. The first byte gives the length of the string, 
the next n bytes are the characters, and the last 
(39 - n) bytes are reros (where %stw and %extw 
imply working from left-to-right). Some common 
coding scheme names are: 

CharacterCodlng8chme~: 
TM TEXT 
TEX IYPEURITW TEXI 
'IW MATHIT 
TEY MATHSY 
TM MATHEX 
UHSPECIFIED - default, means no information 
GRAPHIC - special purpose code, non- 

alphabetic 
ALPHABETIC - means alphabet agrees with 

ASCII at least 
ASCII - means exactly ASCII 
PARC TEXT - Times Roman and Helvetica, 

for example 
SUAI 
CYU 
HIT  

Fonts are unimrsally referred to by their Ne 
names: for example 'CMR10" for Computer 
Modem Roman 10 point, 'CMTT" for Computer 
Modem Typewriter Type 10 point, etc. The 
user specifies the font by giving this string name, 
the '&X output module 5 d s  the metric iUe by using 
this name with the extension .TFM, and the various 
printers store the rasters as ffles with this name and 
some other extension. 

can only handle character codes that are 
seven bits in length. But the .TFM format always 
allows a full eight 'bits for a character code, so the 
high-order bit of all characters specifled must be 
zero. 

The HEADER data is followed by the FIlQFO table, 
which is an array of FInfoEntrya. This array is 
indexed from bc to crc, and hence contains (ec - 
bc + 1) entries. Each FInfoEntry is one word in 
length. An FInfoEntry is a compacted structure 
with the follcrwing format (fields allocated from left 
to right once sgain): 
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FInfoEntry: 
1 
8idthIndex: 8 bits 
HeightIndex: 4 bits 
DepthIndex: 4 bits 
CharIcIndex: 6 bits 
TagFleld: 2 bits 
Remaiader : 8 bits 
1 

The flelds in the FInfoEntry do not give the 
character width, height, etc. directly, they are in- 
dices into secondary tables. Thus, up to 256 different 
widths may appear among the 256 characters of 
a single font, and up to 16 Merent heights, 16 
merent depths, and 64 different italic corrections. 
The actual widths, heights, depths and italic correc- 
tions are stored in the .TFM file as arrays of FIXes 
with 'em" as their units. QjX reads in these FIXes, 
converts them to floating point form, scales them by 
multiplying by the desired font siae (in points), and 
stores them into internal character metric arrays. 

The CharIc field is nsed both for the italic cor- 
rection of ordinary characters and for mathop kerns. 
In particular, for mathops such as summation and 
integral signs, the CharIc fleld points to a 'kern" 
which, if nonzero, means that limits are normally set 
to the right and the lower limit is shifted left by this 
kern value. If the kern is 0, limits in display style 
will be centered above and below the operator. (To 
change between centering and attachmg at the right, 
one writes '\limitsvitch" a f k  the operator.) 

A note on non-existent characters: all character 
codes outside of the range Cbc . ecl represent charac- 
ters that do not exist in the font. Any codes in the 
rsnge Cbc , ecl that represent non-existent charac- 
tera will have their FInfoEntrys identically equal 
to 0. The TIDTH, HEIGHT, DEPTH, and CharIc ar- 
rays will each be guaranteed to have a FIX of 0.0 
in their O'th position. Thus, failing to notice that 
a character is non-existent won't lead a program to 
use irrelevant metric data for that character code. 
Furthermore, any characters that really do exist in 
the font will be guaranteed to have a Tidthfndex 
that is nonzero. Thus, a character is non-existent 
iff its TidthIndex is aero, and also iff its entire 
FInioEntry is zero. If there are any actual charac- 
ters in the font whose width just happens to be 
precisely sero, the TIDTH array will contain two sero 
FIXes: one at index 0, which is nsed for all of the 
non-existent characters, and one somewhere else. 

The remaining portion of the FInfoEntry is used 
for several different purposes, depending upon the 
value of the tag field. The TagField portion of the 
FInfoEntry has one of four values: 

this is a vanilla character, Bernlnder is 
unused. 
character has a ligature-kerning program: 
the Remainder fieid is the index in the 
LIG/KERI array of the first step of the p r b  
Pam- 
character is part of a chain of charac- 
ters of ascending sizes ('charlist"): the 
Remainder field gives the character code 
of the next larger character in the chain. 
character code represents an extensibIe 
character, one that is built up out of 
smaller pieces and can be made arbitrarily 
large: the Remainder fleld is an index into 
the WT array. The ErtRecipe at that 
position in the WT array describes what 
the pieces are. 

(The t a g l i s t  and tagmu options are usually used 
only in math extension fonts.) 

The LIG/KWN array is a program in a simple 
programming language that gives instructions about 
what to do for special letter pairs. Each step in this 
program occupies one word: 
LIflern8tep : 

I 
Stopsit: 1 bit 

# meam this is a W program step 
unusedspace : 7 bits 
1extChor: 8 bits 

# if this is the next character, then ... 
rageit:  1 bit 
unusedspace: 7 bits 
Remainder: 8 bits 
I 

If the TagBit is 0, this step in the program 
describes a ligature. In that case, the Rewinder 
consists of the character code of the ligature that 
should be substituted for the current character pair. 
If the TagBit is 1, this step describes a kern, and 
the Remainder field is an index into the KEBH may. 
The KERN array is simply an array of FIXes, pure 
numbers that should be scaled to give distanm in 
the same way as the elements of the WIDTH, IEIGHT, 
DEPTH, and CharIc arrays. 

An ExtRecipe is a one-word quantitp that should 
be viewed as four bytes (allocated left-bright, of 
course): 
ExtRecipe: 

I 
top: byte 
mid: byte 
bot : byte 
ext : byte 
I 
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The height and width 11elL in the FIPioEntry 
of the extensible character give the metric8 of the 
component, not of the bniltup p b o l  itself, since 
the built-up symbol will have variable size. If top, 
middle, or bottom portiona are rero, the extension 
component rnns all the way through that portion 
of the symbol, otherwise it directly abuts them por- 
tions. The built-up symbol is formed by includ- 
ing an integral number of extansion components. If 
there is a middle, the same numbr of extension 
components will appear above and below. For ex- 
ample, a left brace has all four components specW, 
while a double 11 (the cardinality or norm symbol) 
has only an extension part. The floor and ceiling 
brackeh are like regular brackets, but without top 
or bottom, respectively. The width of the extension 
component is assumed to be the width of the entire 
built-up 8ymbol. If any byte is 0, it indicates that 
the corresponding piece of the extensible character 
does not exist. Otherwise, the contents of the byte 
is the character code of the piece: top, middle, bot- 
tom, or extender respectively. 

The rest of the .TFM flle is the PARAY8 array, 
a table of font parameters that are used by m, 
stored as FIXes. All of these parameters are diti 
tances except for the &st one, 'slant": hence all 
except for 'klant" should be acaled by the font 
sire by 'Q$ when being read in from the .TFM 
ffle. Since s lant  is a pure number, it should not be 
scaled. [The following table of parameters is printed 
in clearer form on pages 98-100 of the METAFONT 
manual.] 

s lan t  the amount of italic slant [e.g. #hut=.  25 
means that when going up one unit, go .25 
units to the right-this is used in placing 
accents over characters) 

.prcr a real number that says how wide blank 
spaces are (Note that doesn't uae 
character number '40 for spaces, that 
character can be non-blank in the font) 

rprcertrr tch 
the atretch component of the glue for 
sp=ing 

rprcerbrinlr 
the shrink component of the glue for 
bftcine 

might the height of lowercare Y' (default 
positioning for accents) 

quad the width of one "em" 
r a r u p r c e  

the amount added to space after periods 
(and in generd when the rpaceflrctor it - 2) 

M.thematicr fonts & as b t b r y  and b t h o x  
contain important dditionrl parameter informa- 
tion. fn a b t h q  font, the extra parameters dart 
right aiter 'quadw, that is, there is no 'utraapacew 
parameter. The b thsy  parametera are 

nth.prce 
if noowo, the amount of space that will 
be wd for dl nonrero space in math for- 
mulw (for --width output) 

nual . nuB2 . nun3 
amount to raise bi.aline of numerators in 
display or nondisplay or nondisplay-atop 
styles, respectively 

denonl.denam2 
amount to lower hrutine of denominaton 

mpi ,  sllp2. sup3 
amount to raise bueline of superscripk if 
1) display style 
2) nondisplw nonvariant rffle 
3) variant style 

sub1 . sub2 
amoant to lower baselh of mbrcriptr if 
mpemript is 
1) absent 
2) preaemt 

m w m  -0P 
amount below top or bottom of large box 
to place barsline if the box Jias a super- 
rcript or sabrvipt in this sire 

dellmi, d e l m  
she of \ c a b  delimitem in 
1) *play 
2) nondisplw style 

ui8hright 
height of fraction lines above the b& 
(this is mid- betuwn the tm b u s  of = 
den) 

A b t h e x  font includes the ht aman rkndud 
parantatem (including atampace), and then hu 
six parameters used to govern formula setting 

def atr l t ru lethichess 
the t h i c k  of \ o n r  and \orrrlim 
bars 

bippqrc*(l) , (2) 
the minimum glm space above and below 
a large displqed operator, rapactively 

b 1 ~ r c ~ ( 3 ) .  (41 
the minim- dintance betwwn a limit's 
bamli i  and a larae displayed operator, 
when the limit ir a b m ,  below 

bIgqmp.ciq(5) 
the&rrglwpIacedahmdboIowdi, 
p l w  limits 
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Support Programs 

by 
Phil Sherrod and Alan Wright 

Vanderbilt University 

The process of installing on a computer system involves mare work than 
just getting the 'I@C program itself running; It is also necessary to have support 
programs to convert the device independent output produced by ?ZgC (the "DVI" 
files) into a device dependent form suitable for driving one or more output devices. 

A DECSystem-10 computer is used at Vanderbilt which is very similar to the 
DECSystem-20 used at Stanford. This enabled us to get the SAIL version of 
running with only a few days of effort. During the year that we have been using 
l@C we have found it to be remarkably reliable and bug-free and have had to 
devote very little time to its maintenance. Most of our effort has been directed 
toward improving the eficiency and convenience of the support programs used to 
drive the Versatec printer. 

The Versatec printer is not connected directly to the DEC-10 but rather is 
connected by a parallel port to a Monolithic Systems Corp. 280 micro-computer 
system which consists of a Z8O processor and 64Kb of memory. This system serves 
as an intelligent controller for the Versatec and unloads a significant amount of 
processing from the DEC-10. The Monolithic micro is connected to the DEC-10 
through a 9600 baud RS232 serial line. 

The support programs provided by Stanford for driving a Versatec consisted 
of two DEC-10 programs written in SAIL, DVIVER and VERSER, and an as- 
sembly language program for the Z8O called PAINT. We obtained a cross assembler 
for the 280 from Stanford and wrote our own program to communicate with the 
ROM monitor in the 280 and downline load program images. 

The DVIVER and VERSER programs were moderately large (about 60K 36- 
bit words) and fairly slow, consuming a total of about 7 seconds of CPU time per 
page generated (QiJC only uses about 1.5 seconds of CPU time in formatting each 
page) 

The DVNER program reads the DVI files produced by ?jdC, breaks tall 
characters into 'parts" which will fit in the raster-scan buffer area in the 280; sorts 
the parts on each page into top-to-bottom order and produces an intermediate 
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work file that is read by VERSER. VERSER reads this work file and produces 
a file of commands and data to be transmitted to the 280. The actual process 
of generating the raster scan pattern for each character and part takes place in 
the 280. However, since the 280 has no local storage, VERSER must downline 
load the raster pattern definition for each character as part of the command and 
data file it produces for a document. Once a raster pattern has been defined 
for a particular character the invocation of it requires only a simple and short 
command. 

The total number of character pattern definitions that can be simultaneously 
held in the 280 is constrained by the available memory space in the 280. In 
the original implementation of the 280 PAINT program, each character (or part) 
definition occupied a fixed sire of 256 bytes in 280 memory. The VERSER 
program kept track of which character definitions were currently defined in 280 
memory and used a round-robin technique to replace old character deflnitions 
with new ones if more characters were used than could be simultaneously ac- 
comodated by the 280. This meant that any number of characters could be used 
in a document but a character definition might have to be reloaded several times. 

Our work at Vanderbilt on the 'QiJC support programs has been directed at 
improving their efEciency and convenience. The DVIVER and VERSER programs 
were combined into a single program called VERTEX which was written in BLISS 
for efEciency. VERTEX performs the same basic functions as DVIVER and 
VIERSER but is more efRcient because it does not have to generate the inter- 
mediate work file and can avoid having to reaccess font information that was used 
by both DVIVER and VERSER. Its memory management is also more efacient 
and it uses a leastrecently-used technique to keep in memory information about 
fonts. The VERTEX program occupies 33K words of memory and uses about 5 
seconds of CPU time per page generated. 

The 280 PAINT program was also rewritten. The memory space occupied by 
instruction code was reduced to 30 percent of its original size allowing more space 
to  be used for character pattern definitions. The space allocated for each charac- 
ter pattern definition was reduced from 256 to 128 bytes. This resulted in more 
characters having to  be broken into parts but substantially increased the total 
number of characters that could simultaneously be defined in 280 memory. A 
leastrecently-used (rather than round-robin) technique is used to select character 
definitions to be replaced when more characters are needed than can be defined 
simultaneously in 280 memory. The command protocol used to communicate 
between the DEC-10 and the 280 was also improved. A reinitialbation command 
sequence was added that allows the 280 fa be restarted under DEC-10 control; 
status information about paper and toner supplies are sent from the 280 to  the 
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The last part of our project was to integrate the support programs into 
the spooling system on the DEC-10. We did this by adapting VERTEX to  fit into 
the GALAXY spooling system which is part of the operating system on the DEC- 
10. A time-sharing user can now issue a "VPRINT dvi-file" command to queue a 
file for printing on the Versatec. The conversion of the DVI file to 280 commands 
is performed by the spooler; the 280 commands are transmitted directly to  the 
micr+processor without creating any intermediate files. 

As part of our rewrite of the PAINT program, we added commands to  do 
general vector drawing. A DEC-10 program has been written to display on the 
Versatec plot files created in a format compatible with our Zeta pen plotter. We 
intend to modify 'l@C to add a command which will specify the name of a plot 
file and the amount of space to reserve for it. VERTEX will then merge the plot 
commands with the document as if is being processed for printing on the Versatec. 
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" Brief Functional Charact+rizations of the 
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*This document is an e~larged and reviscd cdition of a paper with the same name, published by C. L. 
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Brief Functional Characterizations of the 
Procedures in the r.I@C/l?ASCAL Coxnpilation Unit, SYSDEP 

. .. 
Introduction 

In working on a Univac computer system with the PASCAL code for w, TEXPRE, and SYSDEP, 1 
have felt a n c d  for some types of documentation other than the documentation provided by the Stanford 
group. I have had telephone discussions with members of the Stanford group on this topic. The purpose 
of this memo is to provide an specific example of one type of document that 1 feel would be a very useful 
auxiliary document for anyone undertaking to iustall 'QjXJPASCAL on a different computer system. 

I have used the following guidelines in composing this document. 

A. Croup the procedures into functionally related classes. 

R. For each group describe the general functional arca covered by the group, and any data structures, 
limited ranges of parameter values, etc., common to the whole group. 

C. Within each group list the procedt~rc names in dphabctic order with a bricf functional characteriaation 
of each proccdure. Format this on thc page : % tho prcccdure names stand out pronincnSly fro= thc 
associated text. 

1). Use only tcrminology that is well-defined in the PASCAL model of computer programming. Any 
other terminology m i a t  bc defined in term3 of PASCAL or English language primitives. Examples 
of apparontly DEC-I0 rdated terms to be eschewed include 'WAITS syatem", 'We extension", ''file 
directory", "directory name", and "system directoriesn. 

E. Include a tab16 of contents so the reader can see the major groupings of procedures at n glance. 

51 Handling Printable Characters and Strings 

The array STRINGPOOL holds strkgs of printable characters of two types. There is a printable string 
associhd wi ti1 each ASCII ordinal in the r a g e  [O. . .127], and there is also a mjucellaneous set of printable 
strings for use as crrror messages, etc. Pointers into the array STRINGPOOL are held in.the array STRNG. 

Appends a real number to a string (both thiugs are arguments of the function). The rules for the string 
and for the rcturncd value are the same as those in APPNDSTRING (below). Before appending, the teal 
number is converted into a string of tive characters that has a decimal point in the fourth position. Since 
it will always be positive, there's no nccd for o sign. For example, tho slring obtained from 312 is prcciscly 
U<space> <space> 1.5". 

. . 

'see also, by tho Dams author, DetaiJcd Specification of Procedurca in Wle Igx/PASCAL CompiJotion Unit SYSDISP, J. P. L. 
!kction 366, Memo No. 487. 
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This procedure appends striug one string to another, fetching the former from either FILENAME or from 
STRINGPOOL. 

In any casc, the function returns an identiller for the &ring as required by PRODUCESTRING. 

Reads printable strings for the ASCII ordinals [O. . .I271 from the external file "ASCII TBI,", and additional 
printable strings from the extarnal file "STRINITBLn. TIIF& are all stored into the array STRINGPOOL, 
indexed from the array STRNG. 

Reading is done using ICHANl which is reset for each of thew two external ales. 

PRINT, PRJNTLNT, PKINTLN, PRIjNTOCTAL, nnd PRINTRUL 

These procedures build print images from the strings in STRINGPOOL and their arguments, and output 
them to the tcrn~inal as well as to the error file. See Section 5 for the specific function of each of these Eve 
procedures. 

PRODUCESTRING 

Fetches a string from either STRINGPOOL or FILENAME, and returns it to the calling proceddure. 

52 Handling External File Names 

This set of procedures keeps track of external file names and their associations with internal Ne names. These 
procedures are very strongly oriented toward a DEC-10 system. It  appears that aome of this functionaliCy 
would be handled quite differently on other systems. 

External file names are held in the array F I1 ,ENM.  Indexes f in the FILENAME array are usually passed 
as FILNAM(f) to procedures dealing with strings, to help them find out whether the argument ahould be 
located in the FILENAME array or in STRNGPOOL. 

INITPILENAME 

Initiali~es the data structures that will be employed to parse an external file name. It ia called once for each 
external file name. Its eflect depends n whcthcr the given file is an input Iile, an output me, or one of the 
font information files. P 
Refer to the description of hnction S@ANFILENAME below. 

APPENDTONAME 

Fbfer to the description of 
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3 Oparatiom on Input Filar ICHANx --- 3 

PRINTFILENAME 

Outputs a file name from the array FILENAME to the terminal and the error file. . 

PRODUCESTRING 

Fetches a string from either FILENAME or STRINGPOOL, and returns it to the calling procedure. 

SCANFILENAME 

The function SCANFILENAME scans the input for the name of an external file aod tries to open it. Its 
argument says whether it is a font 0le or send stream for which space has been reserved in the data structures 
or an input file that has not been allocated yet. This function belongs in the main l)iJ modulo, but because 
fde names are very system dcpendent, the parsing is done in the system dependent modulc as follows: 

First INITFILENAME is called with the same argument that SCANFILENAME received from its caller. 
INITFILLNAME should then take carc of any initialiration needed for the parsing of the file name. Using 
its argument, it can decide whether the parsed name wilI refer to a'font information file, to a %e~d" stream 
or to an ordinary input file. The negative of the argument ia returned if therc arc too many open filed. (this 
can only happen with input files). 

Next APPENDTONAME is called once for each token in the input. Using the data structures set up by 
INITFILENAME, APPENDTONAME decidc~ everytime whether the part of the name received so far is 
syntactically correct for such a file name (othctwise it returns umalformcdnamc") and if so, whcther it has 
already received a complete file name (oWierwise it returns Unccdmore"). Iu case the whole tile name was 
received, APPENDTONAME tries to open that file. If it succceds, it will return done, otherwise i t  returns 
"failuren. In any case, APPENDTONAME saves the scanned string in a place from where it our be retrieved 
for use in error messages. 

In the Stanford version of SYSDEP, some defaults are set for certain portions of certain file names. note 
APPENDTONAME accepts evcrything until it finds a token that could nevcr be part of a file dame. If it is a 
delimiter (space, period, etc.) it considers that the whole file name was received and tries to open it. Otherwise 
it returns "rnalformedname". Upon an unsuccessful return frotn APPENDTONAME, SCANFILENAME 
rcturns a value that allows its calling routinc to rccognire the failure and locate the stored nome & it has to 
be printed in some error message. 

$3 Operations on Input Files ICHANx 

These proccdurcs do various operations on thc six input files ICHAN1 through ICHANG. The file is selected 
by an integer paramclor in Lhc range (1.. .6]. 

External file n;rrncs as~ciirtcd with thcse ititerrlid filc names arc stored in I;hc array FI1,KNAClE with index 
values ~hXI~ 'NT+ l+ lO- -1 . .  .MAXI~Nrl'+l+lO$-61. This is the last parL or thc YILENAErlE array, and 
operates in a LIFO manner. The name of the laat \ input command is stored in thc Jirst frec entry in tbst 
m e .  When the end-of-filc is reached, thaL entry is liberated. 

NOTE: SYSDEP uses ICIIANx with x in tlic range [ I . .  -61 bccause of the existence of a compiler imposed 
limit on the number of film that a PASCAL program can keep open. This is clearly a system dependent 
pamete r .  Six input files may not bc enough for some complicated TEX sources. 
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Returpl the ordinal value of the current input &+rack. in WCHANI; namely, it executes CHANPTR:= 
ORD(1CHANxf). 

EOFCMN 

Rdurnn the value of EOP(1CIIANx). 

GETFIBSTLINE 

Skips @em header n t d ,  i l  any, at the beginning of a file to get a position for reading first meaningful 
information. This h bigbly system dependent. 

INLN 

Reads one line from ICHANL 

Releamso the input file ICHANx by executing RESET(1CHANx) followed by FILPTR:=FILPTR-1. The 
. latter rtatemont fraes the top entry in FILENAME, the top of the stack of input &a. 

Opens ICHANx for input using RESET with e nonstandard parameter lint. 

Tbis procedure ia completely analogour to the PDP-10 PASCAL reset procedure. Its arguments FNAME, 
FDIRECTORY, and FDEVICE are required by it precisely in the given form. 

54 Operations on Output Fiks OCHANx 

These procedures do various operations on the ten output flics OCHANO through OCRANS. The file is 
selected by an integer parameter in the nrnge [O.. 4. 
External BLe names d t e d  with thew internal me names are stored in the array FILENAME with index 
values W O N T .  . . W N T + 1 1 1 .  (Entry UMAXFNT+ln is reserved for temporary storage of font 
names, when the font itself waa pralosded by TEXPRE) 

CLOSE 

Exect~tea RESET(0CHANx) to cl- a 8* 
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5 Tuminal I f 0  and Output to the Error File 

Opens iile OCHANx for output using REWRITE with a nonstandard parameter list. 

Thia procedure ia completely analogous to the PDP-10 PASCAL rewrite procedure. Its arguments FNAME, 
FDIRECTORY, and FDEVlCE are required by it precisely in the given form. 

SENDCH 

Outputs one character to OCHANx. 

SENDLN 

Outputs a carriage return and line feed to OCHANx. 

Executes SENDSTARTED:=EOF(OCHANx). The result is true only if this output file has been started but 
not opened. * 

65 Terminal 1/0  and Output to the Error File 

These procedures handle 1/0 from and to the terminal and output to the error file. The internal Ele names 
used are TERIN, TEROUT, and ERRFIL. The external names for both input and output to the terminal 
is "FOOBARTTY" and thus TERIN and TEROUT must each be reopened every time thore is a switch 
between input and output or vice versa. The external name of ERRFIL is "ERRORSTEM". 

FORCEDUFFEROUT 

Completes output to the terminal before doing input from the terminal. Uses the nonstandard Pascal 
function BREAK(TER0UT). 

INCBTER 

Executes BREAK(TEROUT), opens TERIN for input, inputs the ordinal value of one character from TERIN, 
and skips to a carriage return. 

INITSYSDEP 

Opens TEROUT and ERRFIL and does other initialisations. 

INLNTER 

Reads one line from TERIN. 
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Outputs one character to m I L .  

OUTCHTER 

Outputs one character to TEROUT. 

OUTLNERR 

Outputs a carriage return and line feed to ERRFIL. 

PRINT 

Outputs a string from STRINGPOOL to TEROUT and ERRFIL. 

PRINTFILENAME 

Outputs a file name from the array FILENAME to TEROUT and ERRFXL. 

PRINTINT 

Outputs a print image of an integer to EROllT and ERRFIL. 

PKINTLN 

Outputs a carriage return and line feed and a striug from STRINGPOOL to TEROUT and ERRFIL. 

PRINTOCTAL 

Out~uts the octal print image of an integcr to TEROUT and ERRFIL. 

PRINTREAL 

Output a print image of REAL, number k, TBROUT and ERRFIL. 

Displays a line to the terminal and the error tile. Awaits a signal from the terminal. Anyttriag except a 
caniagc return eaum thh procedure to wad a new line from the terminal replacing the displayed line. 



TUGboat, Volume 2, No. I 29 

7 Outputting Initialired Tables from TEXPRR --- ---- -- 7 ----- 

66 Read Font Information 

Each font used by 'QjX has an associated font information file -called TFM, for 'QX Font Metrics- that must 
be read into the arrays PONTINFO, FMEM (updating also the pointer PMEMPTR), W D W E ,  HTBASE, 
DPDASE, ICBASE, LGDASE, KRBASE, EXTBASE, and PARBASE, for intcrnd use by the +QX program. 

In DEC machines, the name of this file is obtained by appending the extension code "TFM" to the font Me 
name. For example, the 'I)$ font metrics for the font CMRiO appear on thc file CtdRlO . TFM. 

Takes the font information from a file and puts it in the internal charactor metric arrays employed by m. 
The contents of these arrays is described in 'fEX..DOC. Notice that, sornetirncs, FONTINFO is set to integer 
0, and that FONTF1L.F'OURBYTES is assigned directly to FONTINPO entries. This works correctly for 
the PDP-10 pascal compiler where fields ,arc packed left-bright in each word (thus, unused bits are always 
on the right). 

$7 Outputting Initialized Tables from TEXPRE 

These procedures outpuL various tables from TEXPRE for later input to l')QC to initjaliac "&X. The file 
being written has the internal name TBLFIT, and the external name "l'EXINITBLn. 

Thus, 'IJiJC does not have to go through all the initialization; it is enough to read the tables from that file. 

SETTABI, ESIZES 

Opens file TBLFIL and outputs Gwe1vo iulnbers giving sines of tables to follow. 

WRIZXDELIMTD 

Outputs thc delimiters table. 

WILITEEQTB 

Outpute the equivalents and reked tables. 

WIUTEPMEM 

Outputs tho font memory. 

WnITEHYPIlENTB 

Outputs hyphenation tables. 
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WRITEPAGETB 

Writes-out original contents of the memory table. This table contains such paremeters as \hsize, \vsize, 
\parindent, \topbaseline, \varunit, dc. 

Outputs the latter part of the array MEM. I t  is necessary to initialbe this part because it may contain names 
(character strings) of control sequences that were defined in the files preloaded by TEXPRE. 

58 Reading Initialized Tables into T@ 

These procedures read various tablea into =or initialination. The fie being read has the internal name 
TBLFIL and the external name TEXINITBL". . 

GETTABLESIZES 

Opens file TBLFIL for input and d s  twelve integers giving sires of the tables which follow on this filc. 

rNrrDl3LIMTB 

Inputs the deliitera table. 

INITEQTB 

Inputs the equivalents md related tables. 

INITFMEM 

Inpuk the font memory. 

INlTHYPHENTB 

Inputs the hyphenation tables. 

INITPAGETD 

Inputs the page memory. Cf. WRITEPAGETB. 

INITSECONDMEM 

Inputs the latter part of the array MEM. Cf. WRITESECONDMEM. 
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9 Handling the Device-independent Output Filc, DVI -.- 9 

59 Hand ling the Device-independent Output File, DVI 

This file contains the main output from m. Its internal name is OUTFIL. Its default external .name is 
"TEXTOUTDVI" . 

CLOSEOUT 

Called by T@X just before stopping to write postamble information on OUTFIL. This information is partially 
system dependent, because it contains font file names. 

Initialises the output on the file indicated by its argument; that is, sets up correspondence between the 
internal file name OUTFIL and the external name. 

' 

This proccdurc is called when the name of the output file is first known. It then opens file OUTFIL for 
writing on a certain external file. The name of that external file name is the default (system, dependent, 
"TEXTOtl'l'DVI" or something like i;hat) if no input file was ever mentioned, that is, if all user input was 
given on the terminal. Otherwise, it is a name related in some form wiLh the name of the first mentioned 
input file. 

Packs a byte into a quarter word position of a single word buffer DVIVJORD.INT, and outputs this word to 
O'UTFIL when filled. 

Breaks an integer into four bytes and outputs these to OUTFIL. 
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Detailed Specifications of Procedures in the =/PASCAL 
Compilation Unit, SYSDEP 

Stanford Ilnivcr~ty, .lanuary 28, 1981* 

*TI& document ia an cnlilrged and reviscd cdition of a paper with the same name, published by C. L., 
Lawson; Computing Mcnxorandum No. 467, September 15, 1980, Jet ProyuIsion Laboratory, California 
Institute of Technolom. 
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Detailed Specifications of Procedures in the T&X/PASCAL 
Compilation Unit, SYSDEP 

The PASCAL compilation unit, SYSDEP, contai~ls some fifty PASCAL procedures; i.e., PROCEDURES 
or FUNCTIONS. The purpose of this document is to give complete program specifications for each of these 
procedures. 

The procedures are listed in alphabetical order. Each procedure is identified by name, the names and 
types of all formal parameters, and the type of its result if it is a FUNCTION. 

Some information is given as to the purpose of each procedure, the method used in the proeedurc, the 
purpose of each argument and FUNCTION result, and restrictions (such as valid ranges of input parameters). 

The author does not have any depth of knowledge about the code being described. This is offered as a 
first cut ab a document that would be more complete and correct. 

For more details, see the complementary document called "Brief Functional Charactariaations of the 
Procedures in the T@C/PA.SCAL Compilation Unit S'YSDEP", which gives a higher level perspective on the 
functional groupings of those procedurcs, and descibes more accurately the purpose of each procedure. Here 
we shall content ourselves with shorter functional deacrjptions. 

APPNDREAL 

Integer function with the fol!owing two parameters: 

Name Type 
D INTEGER 
S REAL 

Appends the real nurnbcr S to string D. The rubs for D and the returned value arc the same as those 
in APPNDSTRING below. Before appending, the real nurriber S is converted to a string of five characters 
that has a decimal point in the fourth position. 

Integer function with the following two parameters: 

Name Type 
D INTEGER 
S REAL 

Appends the real number S to striag D. If S SFILNAM(0) then the corresponding string can be found in 
the FILENAME array, otherwise it is an ordinary string in STRNGPOOL. If D>FILNAM(O) this procedure 
does not append but instead creates a new striqg at the end of the STRNG and STRNGPOOL arrays a d  
fills it with the contents of the source. In any case, the function returns an identifier for the string as required 
by PRODUCESTRING. 
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Function of type INTEGER with two parameters. 

Name me 
CMMD INTEGER 
CH INTEGER 

This is related to procedure SCANPILENAME. 

CIMNPTR 

Function of type ASCIICODE with one parameter. 

Name %Pe 
ID INTEGER 

The integer ID must be in the range [1..6]. It selects one of ICIUN1 through ICHAN6 and execute8 
C~IANPTR:==ORD(ICHANxt). 

This rctums the ordinal value of the current input charactor in ICHANx 

CLOSE 

Procedure with on0 parameter. 

Name Q P ~  
STREAM INTEGER 

Thc integer STREAM must be in the range [0..9]. It wlects onc of OCHANO through OCIIAN9 and 
exccu1;es FLE3JYI'(OCHANx). 

According to page 12 of the Stanford documentation this has the effect of closing and saving the external 
file previously associated with OCHANx for writing. 

CLOSEOUT 

Procedure with five parameters. 

Var.? Name Type 
DVIDYTEC NT INTEGER 
LASTI'AGEPTR INTEGER 
EAAXPAGElU3IGIIT REAL 
MhXPAGEWIDTlI REAL 

Vat PARBASE FBASEARRAY 

This procedure is called by just before stopping. I t  writes the postamble information to Nc OUTFIL 
by use of the procedure LIVC. 

This information appcara to be partially system. dcpbndrmt. 
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DECLAREOFU 

Procedure with one parameter. 

Name %e 
FYL INTEGER 

Initialiaea "he output on the file indicated by FYL; that is, sets up correspondence between the internal 
ale name OUTFIL mid the external name. 

The file OUTFIL will be opened using REMITE. 

Procedure .with one parameter. 

Name Type 
BYTE INTEGER 

Packs inteer BYTE into a quarter-word position in DVIWORD.BIT a~ selected by the global variable 
BYTENUM wfiick i s  in tlw range [1..4]. BYTENUM is uicremented. 

When TIVIWORD.INT is filled it is output to thc Ble OUTFIL. 

Function of type R001,EAN .with one parameter. 

Name 5 ~ e  
ID INTEGER 

The integer I l l  must be in the rangc [1..6]. It solccts onc of ICXHANI through ICEIANG to be tested, 
returning the valuc UOP'(IWC1IANx). 

Procedure with no parameters. 

This procedure executes the sirrgli: r~or~standard procedure, BlZEAK(TER0UT). 

GETCHAN 

Procedure with one parameter; 

Name Type 
ID INTEGER 

The integer ID must be in the range [1.;6]. It selects one of ICIiAN1 through TCIIAN6 to be accessed 
using GET(1CHANx). 
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Function of typo BOOLEAN with six parameters. 

Var.? Name me 
FYL INTEGER 

Var BUFPRR BUFFER 
Var BUFPTR INTEGER 
Var BRCHAR ASCIICODE 
Vat EOFF BOOLEAN 
Var PAGE INTEGER 

The integer F n  must be in the range [1..6]. It selects one of the files ICHAN1 through ICI-IANG. 

This procedure is highly system specific. It is used to skip ayatuu header stuff at the beginning of file 
number FYL. It also prints a "page" number which relates to the fact that DEC-10 Eles are partitioned into 
"pagean. 

The value of GETFIRSTLINE is set to true if the function ia succelisful. 

f inc t iw of type BOOLEAN with one parameter. 

Var .? Name %PC 
V ~ T  SIZESTABLE SIZESAR&+XY 

Opens a a e  for input with internal name TBLFIL and extcrnal name TEXINITBL". 

Reads twelve integers into the array SIZESTABLE. Sets GETTAULESIZES:=TRUE i f no end of He is 
encountered. 

Function of type ASClICODE with no parameters. 

This function reads one character from the terminal and returns its ordinal value. I t  first executes 
BREAK(TI3OUT) and RJ3SET(TERIN,'FOOBARTTY', , , ). After reading a character it skips to a carriage 
return. 

Procedure with one parameter. 

Var.? Name 

Vat DELIMTABLE DELINZARRAY 

Roadbin original contents of delimiters table. 
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Name %PC : 

EQTB EQTBARW 
HASH HASIIARRAY 
HESl3AD HNEADAmY 
HASHPAR INTEGER 
HASHSEND INTEGER 

Reads-in original contents of equivalents and related tables. 

Name me 
FNUM INTEGER 

The function INITFILENAME initiahes the data structures that will be used by APPENDTONAME 
to obtain the name of a file and open it. 

If its argument lies in the tangs 0.. . W N T + l ,  the flle is a font. The name should be allocated in 
the corresponding place in\the fir& NFONTS+l entries of FILENAME and default name conventions for 
font names apply (Only 0.. . W N T  are used for fonts properly, the extra entry is used for cornpariaone 
in DEFINEFONT.) If FNUM is in the range NFONTS-k1.. .NFONTS+lO, the file contains an output send 
stream. A negative FNUM indicates an input file whose namc must be allocated in the top position of 
FILENAME. 

INITPMEM 

Procedure with nine parameters. 

Var .? 
var 
Var 
var 
var 
var 
Var 
Var 
var 
var 

Name 

FMEM 
WDBASE 
IITBASE 
DPBASE 
LGBASE 
MSBASE 
PARBASE 
FONTlNPO 
FMEMPTR 

Twe 
FMEMARRAY 
FBASEARRAY 
FBASEARRAY 
FBASEhRRAY 
FBASEARRAY 
FBASEARMY 
FBASEARRAY 
FNTINPOMRAY 
INTEGER 

Inputs the font memory fom Ele TBLFIL. 
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INITHYPEENTB 

Procedure with ax parameters. 
Var.? Name %e 
Var READOUTVARIABLE TABLEREADOUTTYPE 
Var - - EXCEPTABLE 
,ar EXCEPHYPH 

Var SUFFIX 
Var PREFIX 
Var BTABLE 

Inputa hyphenation tables from file TBLFIL. 

Procedure with one parameter. 
Var .? Name. 
Var PAGEMEM 

Inputs the page memory from file TBLFIL. 

Procedure with ouo parameter. 
Var.? Name 

Vsr . MEM 

EXCPARRAY 
ExCPlrYARRAY 
SUFFIXAItRAY 
PREFKARJUY 
BARRAY 

m e  
PAGEMEMARRAY 

Inputs from file TBLFIL to MEMIJ].INT for J:=SECONDMEM to MEMSIZE. 

INIT STRINGS 

Procedure with no parameter. 

Reads the ASCII table from external 6le UASCII TBL", and the printable strings from external file 
"STRINITBLn, into the array STRINGPOOL. Reading is done using ICHAN1, which is met  or each of 
these two external ffles. 

Pointers into STRINGPOOL are set in $he array STRNG. 

Procedure with one parameter. 
Var.? Name Q P ~  
Var FOURBYTESIZE INTEGER 

Initialiaes the values of FOURBYTESIZE, FOURBYTEMASK, FILPTR, BYTENUM, DMWORD.INT. 
Clears the array FILENAME to NULLS. 

Opens terminal for ASCII output. Internal name is TEROUT, external name is "FOOBARTTY". 
Opens error file for output. Internal name ia ERRFIL, external name is '%RROIiSTEMR. 
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INLN 

Procedure with five parameters. 

Var .? Name T Y P ~  
FYL INTEGER 

Var BUFFER BUPFIT 
Var BUIVTR INTEGER 
Var BRCHAR ASCIICODE 
Var EOF BOOLEAN 

The integer FYL must be in the range [I .&I. It selects one of IcW1 through ICHANG and reads from 
the selected file into the array BUFFER up to a carriage return, form feed, end of file, or the capacity limit 
of BUFFER. 

On return BUk'PTR will be the index of the last item in BUFFER, BRCHAR will be a copy of 
I3UFF$R[BUFPTR], and EOF will be true if an end of file was encountered. 

INLNTER 

Procedure with five parameters. 

Var .? Name Type 
Var BUFFER BUFFER 
Var BUFPTR INTEGER 
Var BRCIMR ASCIICODE 

Reads text into the array BUFFER from the terminal, up to a carriage return or the capacity of 
BUFFER. It stores ordinal values of the characters in BUFPER. 

Sets BUFPTR to index the last value storcd into BUFFER. 
Sets BRCHAR as a copy of BUFFER[BUFPTR]. This will bc either the ordinid value of carriage return 

or else a zero indicaLing thc capacity of BUFFER was reached. 

Procedure with one parameter. 

Name Type 
I ASCIICODE 

Brealcs the integer I into four quarter-wordbytcs and outpuGs Lhc four bytes to OUTFIL using four calla 
to the procedure DVI. 

Procedure with one parameter. 

Name T w ~  
C ASCIICODE 

This procedure outputs the character whose ordinal number is C to the error file, ERRFIL. 
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OUTCIITER 

Procedure with one parameter. 

Name Tslpe 
C ASCIiCODE 

This procedure outputs the character whose ordinal number is C to the terminal, using the internal hle 
name, TEROUT. 

OUTLNERR 

Procedure with no parameters. 

This procedure outputs a carriage return and line feed to the error f ie  using the internal iile name, 
ERRFIL. 

Procedure with one parameter. 

Name %e 
MES INTEGER 

Outputs string number MES in STRINGPOOL to the terminal, TEROUT, and to the error fill, ERRFIL. 

Procedure with one parameter. 

Name m e  
FYL INTEGER 

This procedure prints the name of the file whoso integer identifier is PYL. The procedure PRINT is used 
to output to tho termha1 and the error file. The terminal printing is forced to co~nplete by use of procedure 
FORC.EBUPFEROUT. 

The file name is fetched from FlLENAME[FYL]. 

Y rocedure with one parameter. 

Name Q P ~  
N INTEGER 

Converts Ce integer N to decimal digits from printing and outputs the decimal digits, and a minus sign 
if N < 0, to the terminal and the crror file using procedure PRINT. 
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PRODUCESTFUNO - - B 

PRINTLN 

Procedure with one parameter. 

Name Type 
MES INTEGER 

Outputs a carriage return and line feed to the terminal, TEROUT, and the error file, ERRFIL, and 
then uses PRZNT to output message number MES from STRINGPOOL to theso same wo destinations. 

PRINTOCTAL 

Procedure with one parameter. 

Name Q P ~  
N INTEGER 

Converts the integer N to a string of twelve octal digits and outputs these to the terminal and the ercr 
fde using procedure PRINT. 

Procedure with one parameter. 

Name Type 
X REAL 

Prints the real number X an optional sign fc)llowcd by dacirnt~l digits, n period, and four more decimal 
 digit:^. This string is output to thc terminal arid the error Ftio using the procedure PRINT. 

Procedure with two pxametcra. 

Vat .? Name a p e  
X INTEGER 

Var NAMESTRING ASCIiSTRING 

If C 5 -2, this procedure returus the file name associated with font number C. The file name will be 
placed in NAMESTILING terminated by a NULL. 

If C > -2, this procedure moves string number C from STRINGPOOL into NAMESTRINC, with a 
terminating NULL. 
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This is an integer function that has the fo1lowing parameters: 

Var.? 

Var 
Var 
Var 
var 
Var 
Var 
var 
var 
Var 
Var 
Var 
Var 
Var 
Var 
Var 
Var 
Var 

Name 

FYL 
FONTINFO 
FMEM 
WDBASE 
HTBAS I3 
DI'BASE 
ICBASE 
LGl3ASE 
KRBASE 
EXTBA SE 
I'ARRASE 
FCKSUM 
FPPB 
FSIZE 
F'PFI 
FMEMPTR 
PS[ZE 
ATCLAUSE 

Type 
INTEGER 
FNTldFOARRAY 
FMEMARRAY 
FBASlT ARRAY 
FRlYSE ARRAY 
FImSEARRAY 
FBASEARRAY 
FBASRARRAY 
F BASKARRAY 
FBASEA RRAY 
FBA SICARRAY 
FUASI!: ARRAY 
FBA S EARRAY 
FSIZEARRAY 
FI'IARRAY 
IN'L'EGER 
REAL 
BOOLEAN 

Reads font hlformation from filc FONTFIL. The uitegr YYL is used as ari index .iu the vsrious array 
'i Ion. parameters to establish the destination of this inform. t' 

RELEASE 

Procedure with one parameter. 

Name T Y P ~  
FYL INTEC ER 

The integer FYI, must be in tlic range ( l . .G ) .  It selects one of ICHANl through ICHAN6 and cxecuks 
RESET(1CHANx) followed by FILI'TR:=FILI'TR-1. 

This closes and rcleases the i~dicrttcd file and frees thc entry in :YILBNAME. 

Procedure with four parameters. 

Name TVP~ 
ID INTEGER 
FNAME CHAR9 
FDIRECTORY INTEGER 
PDUVICU CIIAR.6 

The integer ID must be in thc range [i..6]. Tt selects o m  of ICHAN1 through [CIIATJG to be opened 
for input and associrrtcs it with FNA,ME, FI)IRECI'ORY, a d  PDEVICE. 
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Procedure with four parameters. 

Var.? Name %e 
ID INTEGER 
FNAME CHAR9 
FDIRECTORY INTEGER 
FDEVICE CHAR6 

The integer ID  must be in the range [0..9]. It selects one of OCHANO through O C W 9  to be opened 
for output and associates it with FNAME, FDIRECTORY, and FDEVICE. 

SCANFILENAME 

Thi~ function has only one parameter. 

Name Type 
FYL INTEGER 

I t  belongs to the main module of QjXIPASCAL, but because file names are. very system dependent, the 
parsing is done in the system dependent module. Refer to the'Bunctiona1 Description of SYSDEP. 

SENDCB 

Procedure with two parametcrs. 

Name f ipe  
STREAM INTEGER 
C ASCITCODE 

The integer STREAM must be in the range [0..9]. It selects one of OCHANO through O C I M O  and 
outputs the character CHR(C) to file OCHANx. 

SENDLN 

Procedure with one parameter. 

Name T w ~  
STREAM INTEGER 

The integer STREAM must be in the range [0..9]. It selects one of OCHANO through OCIIAN9 and 
outputs a carriage return and line feed to OCHANx. 
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Function d type BOOLEAN with one parameter. 

Name Type 
S'I'REAM INTEGER 

The integer S T R M  must be in the range [0..9]. It selects one of OCHANO though OCHANS and 
executes SENDSTARTED:=EOF(OCHANx). The result is true only if this output stream has been started 
and not cloaed. 

Procedure with no parameters. 

This procedure opens a file for output with internal name TBLFIL and external name TEXINITBL". 
It writes twelve numbers to thia fie giving sizes of various tables. 

Procedure with four parameters. 
Vsr.? Name me 
Var BUFFER BUFFER 
Var BUFPTR INTEGER 

This procedure prints the line in BUFFER to the terminal, and tho error file, and then r e d s  a character 
from the terminal. A carriage return means leave BUFFER as it is. Anything else moans read a new line 
from the terminal into BUFFER. 

Procedure with one parameter. 

Name a p e  
DELIMTABLE DELIMARSlAY 

Outputs the delimiters table to TBLFIL. 

This procedure has the foaowing parameters: 

Name me 
EQTB EQTBARRAY 
W B  HASHARRhY 
XIHEAD IWIUDARRAY 
HASHPAR INTEGER 
HASHSEND INTEGER 

Outputs the parameter arrays and variables to file TBLFIL. 
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Procedure with nine pariimeters. 

Name 
FMEM 
WDBASE 
HTBASE 
DPSASE 
LGBASE 
MSBASE 
PARBASE 
PONTINFO 
FMEMPTR 

Type 
FMEMhRRAY 
FRASEARRAY 
FBASEARMY 
FBASEARELAY 
PBASEARMY 
FBASEAnRAY 
FBASEARRAY 
FNTINFOhnRAY 
INTEGER 

Write the font memory to TBLFIL. 

Procedure with six parametere. 

Name TYPE 
READOUTVARIABLE TABLEREADOUTYPE 
EXCBPTABLE E X C P A R M  
EXCEPHYPE.1 . EXCPKYARRAY. 
SUFFIX SUPFIXARMY 
PREFIX PREFIXARRAY 
BThRLE BARRAY 

Outputs the parameter arrayc to the Glr: TBLFIL. 

Procedure with one parameter. 

Name T Y P ~  
PAGEMEM PAGEMEMARRAY 

Outputs the parameter array to TBLFIL. 

Procedure with one parameter. 

Var.? Name Type 
Var MEM MEMARRAY 

Outputs MEMIJ].INT for J:=SECONDMEM to MEMSIZE k6 the file TBLFIL. 



OUTPUT DEVICES: A NEW COLUMN 
Barry Doherty 

To aid the development of output device inter- 
faces, we would like to collect and report informa- 
tion on work in progress on interfaces. It would 
greatly help both those who are considering install- 
ing an output device and those who are working on 
interfaces to have information on who is working on 
interfaces for which devices. If you are involved in 
such a project, please send TUGboat the following 
information for this column: 
- host computer (and operating system); 
- output device; 
- status of the work; 
- your name and phone number and your or- 

ganiration's name and address. 
Please send all information to TUGboat. We'll start 
reporting it with the next issue. 

Site Reports 

STATUS OF T#jX ON THE 
STANFORD IBM 870/3033 SYSTEMS 

Eagle Berm 

After obtaining a copy of the IBM PASCAL/VS 
system, work was begun in conjunction with Luis 
Trabb-Pardo and Ignacio Zabala, on the implemetsr 
tion of T)ijX at Stanford. After a bit of debugging of 
both the PASCAL/VS and the systems, I was 
able to get as far as generating a device independent 
output flle from 'QjX which was sent on tape over to 
the Computer Science Department. The next day 
I received back my output from Luis with a note 
saying "looks good!". 

However, the version of QX which was work- 
ing was far from being the end product. This 
was due mainly to the fact that the version of 
PASCAL being used permitted only &byte REAL 
variables. m, on the other hand, required only 
4byte REALs. Since these reds overlayed some 
integer 4-byte variables in an array which is 32K 
words long I was essentially using 128K bytes more 
than necessary. (This number was even larger in 
total a8 there were other reds in the system.) The 
PASCAL/VS group came through, and on a p re  
release of the next version of PASCAL/VS, the vari- 
able type SHORTREAL existed as a 4byte real wri- 
able. Hawever, due to other changes, my original 
running version of T)@ no longer would run! (Sound 
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familiar?) Along with this came other smaller prob- 
lems, including the problem of making PASCAL 
mn, in an interactive mode in O m  (Stanford's 
timesharing system). My primary objective wss to  
get PASCAL/VS up and running for the Stanford 
community. Hence, this is where the main burst 
of activity is taking place. Of course, will be 
the first major program to be run using interactive 
PASCAL. Projections about when a working version 
of 'l)jX will be available run in the neighborhood of 
the end of February to mid-March (1981), although 
no k e d  commitment is being made at this time. 

Some initial looking into the hardware to be used 
for printing 'I$$ at Stanford has begun, but this is a 
separate project and nothing substantial can be said 
at this time. 

Those interested in information on the availability 
of the 'I?@ implementation at C.I.T. can send me 
a letter (no phone calls-I have a terrible time 
not losing phone messages) with an address to for- 
ward information to, and when firm dates for its 
availability can be made, a letter will be sent out. 

AMS SITE REPORT 
Barry Doherty and Barbara Beeton 

AMS equipment consists of a DEC 2060 run- 
ning under TOPS-20, a Varian 921 1 printer/plotter, 
an Alphatype CRS and a Florida Data dot-matrix 
printer (the latter located at the Math. Reviews 
offlce in Ann Arbor). Both the Varian and 
the Florida Data are driven by Monolithic 280s 
codgured according to the Stanford specikation. 

We have been using the SAIL version of 7)iJC for 
well over a year. Most effort so far has been devoted 
to converting various administrative publica- 
tions (Combined Membership List, Administrative 
Directory, Catalogue of Publications) and the 
issue indexes for Math. Reviews and Carrent 
Mathematical Publications to rn format. Certain 
regular departments of the Notices have been con- 
verted to l ) jC, and an experiment is underway to 
typeset material for the Abstracts, using &S-'ZIF;X. 
Some of the Q X  fUes are program-generated and 
maintained, while others have been created and 
maintained manually. 

Varian output is used primarily for proohg, al- 
though some camera copy is still generated on it 
(primarily due to lack of a complete set of fonts 
for the Alphatype); we expect that most camera 
copy will soon be produced by the Alphatype. The 
Florida Data is set up to produce output identical 
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in aise to  that from the Varian, using fonts con- 
structed especially for this purpose; a compatible set 
of fonts is being developed by the Ann Arbor staff 
(an article on this project will appear in a later issue 
of TUGboat). The Florida Data, with its ability 
to print on card stock and preprinted forms, will 
be used to generate records (via TjijlC) for Math. 
Reviews; the Florida Data is also being used as a 
l i e  printer. 

Both the Varian and the Florida Data are cur- 
rently run by separate spoolers, although we have 
designed an integrated spooling system and are in 
the process of implementing it. 

We expect to extend our use of 'QX to mathemati- 
cal journals, relying to a great extent on AM-l)ijX, 
perhaps beginning some time this year. The timing 
of the transition depends on the completion of neces- 
sary, but currently nonexistent fonts, particularly of 
mathematical symbols and non-roman alphabets. 

We also have a strong interest in METAFONT, 
and have managed to get a version (modified from 
the Stanford original) running on the DECSO, al- 
though it is currently unable to prepare fonts for 
the Alphatype. So far we have used METAFONT 
mainly to generate fonts for the Florida Data, using 
Knuth's existing Computer Modern designs with 
different size parameters; a similar technique has 
been used to generate some Varian fonts in sizes 
that were unavailable. We are also developing a 
speciai compact ("telephone book") font based on 
CMSSG, which in turn was adapted from CMR6 and 
CMSS10. 

We are hoping to develop full METAFONT 
capability, so that we can produce in-house any new 
fonta needed for full journal production. 

THE STATUS OF V ' / w  AT BROWN 
Janet Incerpi 

At Brown University we are implementing 
Pascal ?IF;X using a virtual memory approach 
without sny special purpose hardware to drive the 
printer/plotter. Pascal 'QJC has been compiled un- 
der Berkeley UNIX* on a VAX 11/780. Also, a scan 
conversion program that sends output to a Benson- 
Varian 921 1 has been completed. 

Those who are working on implementing Pascal 
'IP;X know that there is more involved than just get- 
ting a very large Pascal program to run. The four 

b i d e n  pranomce the X of VAX 8s m "r", not a8 a Gmek 
chi, so that VAX r-ea with tke word Irreksw. 

b a trademark of Bell Laboratorio% 

components necessary for a working system sue the 
Pascal Tp)C program, font metric files, font ffles and 
a scan conversion program. The font metric fles 
contain character measurements (e.g. height, width 
and depth), ligature and kerning information, and 
various information used in setting mathematical 
formulas. '&X uses the font metric files to  do the 
typesetting. 'I)$C outputs a description of the pages 
being typeset by specifying font and character place 
ment. The font files contain the actual bit rasters 
(dot-by-dot pictures) for the characters. A scan con- 
version program is necessary to convert from the 
ASCII characters in the file output from 'QjX to the 
bit raster format (from the font files) needed to print 
the characters. The scan conversion program uses 
the output of l'k?C and the bit rasters from the font 
files to produce a large bit array which defines the 
printed page. 
Udng Virfnal Memory for TjjX 

In standard implementations the 'fE;X output, 
called a DVI file, is passed through a program, 
DVIVER, which creates an intermediate file. This 
is passed to a second program, VERSER, which 
communicates through a low-speed line with a 
microprocessor that does the scan conversion to 
a printer/plotter. Our system does not use a 
microprocessor; instead it uses the direct memory 
access (DMA) facility of the printer/plotter interface 
when doing the scan conversion. 

On our system, the DVI file is used as input to 
a position-sort program that is similar to DVIVER. 
This generates an intermediate file that contains the 
necessary packed information, including the charac- 
ter's horiaontal (z) position, the change in vertical 
(y) position, the font to use, the character and the 
part number. The part number is necessary if the 
character is too large and therefore must be broken 
into parts. This intermediate file is constructed a 
page at a time with each page sorted on the y coor- 
dinate before the information is placed in the file. 
This file is used as input to the scan conversion pro- 
gram which sends the output to the printer/plotter. 

The virtual memory facility provided by Berkeley 
UNM enables us to handle a large number of font 
files, while requiring only the pages used to be in 
main memory. The way we handle the large number 
of font files is to have an array of font file pointers. 
Space is allocated for a font ffle only if that font 
number is to be used. Although the space is allo- 
cated, only those pages of the font ffle which are 
referenced using the font fie pointer are actually 
read in. It is no longer necessary to switch font 
ffles in and out of memory when the space allocated 
has been used. This approach does, however, make 
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the system harder t o  export to non-virtusf memory 
machines. For example, with the VNT font files, 
which are used for output to the printer/plotter, 
the pages containing the character information (i.e., 
pixel height, width, etc.) are read in, as well as 
any pages that contain the bit rasters of any charac- 
ters that are used from the font. The scan conver- 
sion program uses the information from the inter- 
mediate fie and the VNT font files to send bits to 
the printer/plotter. It uses a wraparound b d e r  into 
which it places the bit rasters for characters or ver- 
tical and horizontal rules. When the buffer must be 
emptied (if a character is too tall or a change in y is 
too large), the scan comrsion program writes the 
appropriate raws to the printer/plotter. To mini- 
mise the number of transfers, each write sends the 
maximum number of rows, taking advantage of the 
printer/plotter interface's DMA feature. 

When the scan conversion program gets the bit 
rasters from a VNT font file, it is important for it 
to know that each row of the raster starts on a word 
boundary. Any bits of the last word in a raster rm 
which are not used are zero. The scan conversion 
program skips over these trailing zeroed bytes since 
the buffer is always cleared after its contents are 
written out. 
Pascal and Word-Sire Problems 

As mentioned earlier, we have compiled Pascal 
'LP;X. This was only possible after manually hing 
the cam statements in the Tji$ source code since 
our Pascal adheres to the standard of no default 
(OTHERS) case. The remaining problems that must 
be fixed to get 'QjX running are system dependent. 

One such problem is the conversion of the 3Bbit- 
word oriented TFX ffles, the '&X font metric flea, 
to our 32-bit machine. l')# uses these ffles to do the 
typesetting. We obtained both the VNT font files 
and the TFX font metric ffles from AMS, which runs 
?P;X on a 36-bit machine. The transition onto our 
32-bit machine was straightforward for VNT ffles, 
since these files only use the low-order 32 bits of 
each word. Unfortunately TFX fles are not as easily 
adaptable. The TFX file descriptions we have seen 
use all 36 bits of a word, but in two sources there 
are references to possible solutions. 

The two possible solutions deal with ignoring bits 
in the TFX file words. The words in TFX ffles are 
divided into various fields. Two such fields are the 
devicewidth (6 bits) and the ligature (9 bits) fields. 
One source claims the device-width field is not used, 
while another says that only 5 bits are necessary for 
the ligature field. Either way our problem muld be 
solved; unfortunately we do not h o w  whether these 
are really two solutions to the problem. Once we 

have our TFX files set up we need onIy be concerned 
about 'QjX's accessing them. 

We had difficulty making variant records in Pascal 
as clean as in standard Pascal Q2C, because our cur- 
rent compiler makes packing and unpacking infor- 
mation in file words more diilicnlt. For example, 
in Pascal TkX,  to output a word to the D W  ffle, 
four bytes are packed into 8 word using a variant 
record which is one of two possible cases. The record 
is either four scalars (ranging from 0 to 255) or is 
an integer, so the T)ijX procedure, doi, uses scalars 
(bytes) to pack the information and then writes the 
integer to the DVI ffle. 

However, complications arise because our Pascal 
implementation does not overlay the scalars and the 
integer as one might expect. For our compiler, we 
found a way to correct this but the solution is far 
from ideal. We expect the same m e  of revisions to 
be necessary to access the TFX file information. 

The other changes that must be made to PascaI 
l)iJC are those dealing with the fie system and user 
interaction. These routines will be rewritten. 
The Status of Sean Conversion 

Though we haven't yet run Pascal Q?C on the 
VAX (to generate DVI files) we have tested the scan 
conversion program. (We were able to obtain DVI 
files from AMS through Sail 'QjX; in fact, this paper 
has been printed using our VAX scan conversion pro- 
gram.) The scan conversion program generated the 
bits for the correct output. Therefore we do have 
both the position-sort program and the scan conver- 
sion program working. Both of these programs we 
written in C because it allows easy bit manipulation 
and the use of virtual memory facilities. Later, we 
will make these programs more transportable. 
Future Plsns 

Our work will be concentrated in three major 
areas once we have Pascal '&jX up and running. 
First, we plan a detailed performance study to help 
evaluate our implementation approach for the scan 
conversion program (i.e., relying on virtual memory 
as opposed to special purpose hardware). Second, 
we intend to get Pascal working under different 
system environments, including VAX/VMS, various 
IBM systems and implementing scan conversion for 
experimental graphics and printing devices. Third, 
we plan to eventually build high-level facilities on 
top of 'QX for document production. 

Please direct any questions or suggestions to 
either Prof. Robert Sedgewick or the author, at The 
Department of Computer Science, Box 1910, Brown 
Uniwrsity; Providence, RI 02912. 
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REPORT PEOM TEE NORTH STAR 
-or- = AT TEE UNIVERSITY OF MINNESOTA 

T. D. Hodge 

In December, 1980, we received a new tape copy 
of m-in-Pascal from Stanford. Working with this 
tape, we have gotten the 'l)ijX preprocessor to read 
the text file and have partially converted the font 
ffles (TFX flles) on our CDC Cyber 74. 

The main problem we have encountered is the 
fact that the TFX ffles contain DEClO Boating point 
numbers. Ignacio Zabala has promised us that the 
font ffles on the next version we receive will all be 
in integer. 

Meanwhile, we will go ahead with the font files we 
have and try to  get the preprocessor and TprC itself 
to produce workable output. 

Initially, we expect to run T)$X as a batch program 
because of its apparent large sire. We hope to have 
more specifics about sire in the CDC version and 
about other factors by the next Users Group 
meeting in the spring. 

Minneapolis, 30 January 1981 

E&w'8 w t e :  The folbwing %em baa been repro- 
duced ch;*cdg from copy a M e d  by the a&hvr. 

Ta IS AVAILABLE 
FOR UNlVAC 1100 SYSTEMS 

Ralph Stromquist 
1100 Coordinator 

The Academic Computing Center at the University 
of Wisconsin-Madison (MACC) has implemented 

on a Univac 1100/82 computer using the UW- 
Pascal compiler. Testing had been limited by lack 
of a typesetter until the last two weeks, but output 
to a line printer and initial typesetter testing indicate 
that only minor problems remain. 

We have tested most of W ' s  features success- 
fully: font changing, macro definitions, ligatures, 
footnotes, fractions, exponents, subscripts, variable 
size parentheses, matrices, alignments -- to  name 
a few. We do  not yet have extension fonts, so 
have not extensively tested mathematical typesetting. 
Tests on uncomplicated documents show Tj$ uses 
about 0.14 seconds of CPU time per 6.5 by 9 inch 
page with memory usage of 119,000 words. 

Aside from being the first Univac implementation 
of m, our site is also unusual because we have 
a new Compugraphic 8600 phototypesetter. The 
8600 produces high-quality 1300 scan lines per inch 
output. The model we have can hold about 100 
digitized fonts on disk storage. The 8600 is operated 
offline via a magnetic tape drive. This has the 
advantage of easy control and backup if reruns are 
necessary for any reason. 

?@GI100 is available for distribution. 
Documentation is currently in preliminary form, but 
should be adequate for installation. Our package 
includes m, a font preprocessor program that 
converts readable font descripti,ons into font 
files, our program for line printer proofing, the 8600 
driver program, useful macros, and documentation. 
Although we don't expect most installations to .have 
an 8600, our driver should still be useful as a model 
or framework. 

T o  divide part of the cost of w - 1 1 0 0  develop- 
ment, distribution and maintenance among the sites 
using the package, we are charging $500.00 for the 
package described above. The charge also covers 
program maintenance by MACC with distribution 
of enhancements and updates for a period of one 
year. We will also do limited telephone and written 
consuIting. 

The maintenance support may be continued after 
the first year by paying an annual fee of $400.00. If 
you have questions concerning TQL1100, contact 

Ralph Stromquist 
MACC 
I210 W. Dayton St. 
Madison, WI 53706 
(608) 262-8821 

Orders can be placed directly with the MACC 
Program Librarian at the above address. 

This report was typeset by on the Univac 
1 100/82. 

REPORT ON THE USE OF 
AT COMPUTAS A/S, NOWAY 

NOBD 100 COMPUTEE 18 bit Ibis mini* 
Helge Totland 
Computrur A/S 

Box 310, N-1322 Hgrik, Norway 

Hello, all of you far away in the wilderness so1118 
where. This is a report on two people's (Tom 
Bstensen and Helge Totland) exciting work with 
m. Well, perhaps we are not doing 'QjX work 
at all, some muld say. Temporarily, we call what 



w e  lrre working with F T M  (which means Formula 
part of Q$). We have a phototypesetting system 
(Nortext), and we are cooperating with the a m -  
puter firm Norsk Data (they make *Nords com- 
puters, sell Nortext systems and are funding the 
%)ijX activity). What we missed most in Nortext is 
the ability to typeset formulas. While sometimes 
it might be advantageous to start a project from 
scratch, we started with the existing typesetting 
system Nortext (originally intended for newspaper 
work, the system might drive different phototypeset- 
ters). What we decided to do was to grab hold of 
the math part of '.&XI write formulas in code 
and other text in Nortext. 

We started to work on this project last Spring (the 
Qthinking" started November 1979). Our first aim 
was to have a compiler version of FTEX, with in- 
put in QX math code and output in Nortext code. 
Later we will inbgrate this compiler into Nortext, 
which wil l  be turned into something when 
writing some appropriate *start code* (working; like 
$ or $9 in 'QX). The first main user of this sys- 
tem will probably be CERN in Geneva (Switzerland) 
(Derek Ball). "Det Norske Veritas" (DnV) will also 
be a user, we expect. COMPUTAS A/S is the data 
division of DnV, which is an institution concerned 
with ship classification and other activities (so many 
technical documents are produced). 

Our main source of information has, of course, 
been Donald Knuth's description of '&XI which we 
have found very useful. Compared with other sys- 
tems, the macro feature is especially useful. We had 
a few beneficial talks with Mike Bennett, while he 
was staying in Aarhus (Denmark). During our im- 
plementation we probably have invented the wheel 
(again) several times, but then at least we know 
what's going on. Alternatively, we would have to 
m& rather significant changes in the Pascal code 
(which is not yet available anyway), if we should 
convert 'QX (or rather extract/convert the math 
part, change the output part and squeeze this into 
a 16-bit machine). Our FTEX compiler, by the 
way, is written in PLANC, which is a rather new 
systems programming language to Nord (not yet 
released-this has occasionally caused some new- 
language troubles). 

In order not to stir up the QX wizards far, far 
away, we have tried to implement the math mode 
very close to what we imagine it works like at 
Stanford. As a side effect, this makes user documen- 
tation much less of a problem to us than it would 
otherwise be. We have a few special debug macros, 
which are not of any great concern. Our special 
macros begin normally with *, which is not normally 
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defined as 8 letter (these macros are not available to 
users unless using \chcode). Example: \*help (list 
macro names on one or more levels), \*list (list 
macro definition), \*status (miscellaneous status 
info). One of the macros we have introduced in our 
system is W e f  (keydef), giving identical results to 
setting \chcode to 13 and defining a one-symbol 
macro (as described in the 'QjX errata, TUGboat, 
October 1980, page 11). This makes definitions 
similar to \def and W e f .  It is of special interest 
to us as the Nortext terminals use &bit TET code 
and then more codes are available than in the 7-bit 
ASCII code. 

We have a few other changes as well: 

- cc means cicero (1 cc = 12 dd, ref. dimensions 
page 40 in T)jX manual. In Europe we often use 
cicero instead of pica (7% bigger (and better)). 

- The category code table is extended (Special 
key, NUL and comment (end-of-line (category 
5) is not (!) identical to comment (94))). 

- Our internal precision is "onlf 1/500 mm (to 
save space). 

- We produce Nortext code instead of DVI-ffle 
(DVI-file would be a bit easier to make, but then 
we would still have one more chah the formdas 
had to pass before fiaally being typesat). 

- The font files contain left- and right-space in 
addition (?) to height, depth and width (and we 
assume the symbol reference point is identied to 
an assumed focus point in centre of the lens- 
or similar on CRT's). We use 8 bits on each 
measure and multiply the measures to different 
sizes when in use. 

The structure of the FTEX compiler is mainly 
as others have described in TUGboat Vol. 1 No. 1. 
We have a macro-expansion-section, a formula-tree- 
builder-section and a formda-tree-traverse-outpnt 
section. The first two of these sections work in paral- 
lel. We have not segmented the programs or made 
external intermediate ffles, ss this would only delay 
the compiling process. When testing we have suc- 
cessfully produced code for typesetting rather com- 
plicated formulas (and flags, to test our rule code 
routine), but there are still features we ham not 
implemented. 

Thanks for the TUGboat newsletter. We enjoyed 
it, and the accompanying l&$ errata list will cer- 
tainly be followed by some actions by us (where 
practically possible). 

Oslo, 8 Jannary 1981 
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* * * * * * * * * * *  
Warnings & Limitations 

* * * * * * * * * * *  

If a macro definition ends with any control s e  
quence taking a (number) as a final argument, care 
must be taken to isolate the (number), either by fol- 
lowing it with a space (as in the definition of \% on 
page 151 of the QjX manud) or by burying the con- 
trol sequence in a set of braces (the \mix definitions, 
page 167). For example, 

\def \addri . . . \penalty 10003 
... write to \ad& 201 Charles St .  ... 

yields 
. . . write to . . . Charles St. 

with no street address. The secret is in QjX's in- 
terpretation of (number), as described .on page 34: 
{number) is a string of digits of any length. 

In a similar-looking situation, Mike Spivsk 
reports: aComplete havoc was wreaked on one of my 
macros when I typed 

\-code '046=12\nevcontrolsequence 
instead of 

\chcode'O46=12 \newcontrolsequence 
Caveat chcoder!" 

The following control sequences take (number) 
or integer arguments: \char, \chcode, \chpar , 
\hangindent (for and a f te r  options), ' \penalty, 
\setcount and \spacer actor. 

\uppercase nicely ignores control sequences in its 
(token list), but not dimensions, so an \ h e l p  . 5em 
becomes \hskip .5- which l'&X finds to be an 
I I l l ega l  uni t  of measure. One way of circnm- 
mting this problem is to anticipate it: 
 upperc came^. . . \lowercasei\hskip .5em>. . . 3 

(\lovercase may not be interposed between the 
skip and its (dimen).) 

Barbara Beeton 

Macros 

\ t i t l e  HOW TO PREPARE A FILE\cr 
FOR PUBLICATION IN TUGboat\cr 

\\Barbara Beeton\cr 
American Mathematical Society\cr\end 

An author writing an article for publication in 
TUGboat is encouraged to create it on a com- 
puter ille and submit it on magnetic tape. Most of 

TUGboat is composed by '@X, and makes use of 
the A&= macro package. TUGboat is thus a 
prototype of the journal-of-thefuture as described 
by TUG'S Chairman, Dick Palais, in his message to 
readers of TUGboat #l. 

Like any specialised journal, TUGboat has its own 
particular style, and a set of formatting macros has 
grown up to accommodate its needs. These can be 
used by an author to make his job (and that of the 
TUGboat production staff) easier. Depending on the 
author's local computer resource, he may or may not 
actually be able t o  l)ij?C his me. Even if he can't, 
appropriately identifying material in his flle by using 
these macros will serve to identify his intentions to 
the TUGboat staf? l)ij?CYer, with (we hope) salutary 
effect. 

The &st instruction is a simple one. A blank line 
or the control sequence \par indicates the beginning 
of a paragraph. This author prefers the blank line, 
since she finds densely packed and interminable text 
nearly impossible to read on either a terminal screen 
or a page of line-printer output. 

Most TUGboat articles so far have consisted 
mainly of text, with occasional section headings, 
lists, addresses, and similar constructions. It is 
these that the TUGboat formatting macros try to 
cope with, not complicated tables or macro listings 
and other display material-these latter construc- 
tions will most likely be submitted by authors who 
have relatively great experience in scouting '&X's 
byways, and any workable coding will be ac- 
ceptable for this kind of material. The present ar- 
ticle is aimed mainly at the itinerant author who 
simply wishes to share his experiences with others 
in the l)ij?C community. 

Where practical, the macros will be illustrated 
rather than described. For example, the title of this 
article looks strange on purpose: the input format 
for a title is \ t i t l e  (title)\\(author, etc.)\end, with 
the end of each line (as it is to be printed) marlred 
by the instruction \cr. (Don't forget the space after 
a controI sequence.) 

are also (rarely) desired. The "Disappearing 
Digits" article (page 53) is headed by a subtitle 
rather than a full title. 
\Iparhead S ~ O N  m m ~ ~ o a , \ l b r k  

WH~CEI MAY ae HORH m ~ ~ \ l b r k  
ONB LINB M N G \ B ~ ~  

and 
\lparheadb Bold section hesdlngs\end 

will look like the h e w s  on pages 5 and 49. 



\parhead b m  smmmm, mnca MAY occk 
SXONALLY OCCUPY MORE THAN ONJZ LINH IF TIiBAUTEOIL 

tmra CAREKED ~w~r\e lPd There is also a bold version, 
obtained with \p-aQb . . . \end. 

\parsub Short, run-in subheadings.\end These 
also come in several flavors. 

\parwbp (a) With parentheai~ed tags.\end The 
input for this automatically places parentheses 
around whatever precedes the first space in the ar- 
gument string. \parsubpr . . . \end Wers only in 
that the text is roman. And if parentheses aren't 
wanted, but even spacing is desired between the tag 
and whatever follows, \parsubr . . . \end will ac- 
complish that, as in the numbered paragraphs on 
Page 9- 
b a r h e a d  PARAGRAPH HBADINQS WITH HANQNO IN- 

mm.\end are used only rarely, and may also 
come in boldface: Wparheadb . . . \end. A more 
conventional use for hanging indea is 

bparsubr 
- to list things (page 11) or\end 

\hparsabr 
2. to make a bibliography. In any case,\end 

\hpsr subr 
** bparsubr ** I s  the . . . \end is the input 

command which must delimit every tagged lime 
at both ends.\end 

\emahpar terminates a body of hanging indented 
material, and restores normal paragraphing. 

An address can be set off from text for easy refer- 
ence. Here's where you write if you wish to submit 
a TUGbost article on tape and have some questions 
that can't be answered by this article or by your 
local l@Cpert: 
\teztaddri 

Barbara Beeton\lbrk 
American Mathematical Society\lbrk 
P.O. Box 6248\lbrk 
Providence, R.I. 029403 

For people whose fingers get tired of typing the 
same thing over and aver, a bunch of control se- 
quences have been dehed which just produce logos 
or strings of text: 

\ T W  W 
\TUG T)ijX Users Group 
\tug TUG 
\ TUGboat 
\AMS American Mathematicd Society 
\ams AM8 
\AMSTEX & S - w  
W METAFONT 
\Pae Pascal 
\TIP IjijX-in-Pascal 
\PT Pascal 'IjfX 
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Remembar that a space after a control sequence 
is gobbled up, to allow such constructions as 
'?&Xpertn, and a control space \U should be used 
to make the space appear in the output. Authors 
are welcome to create control sequences for terms 
and phrases that they use frequently; anything of 
general usefulness may be cribbed by the TUGboat 
staft, and added to the list a b m .  

When creating a fie, it is usually a good idea to 
limit lines to the width of a terminal screen (usually 
80 characters), even though your computer msy 81- 
low much longer lines. This means, when yon a p  
proach the right-hand end of the screen, hit the car- 
riage return. (Also remember to insert a carriage 
return at the end of your file.) QX arbitrarily as- 
sumes that no line should exceed 150 characters, 
and if one does, 'I)$ dissects it after 150 chsrac- 
ters, shoving the remainder onto the next (ierted) 
line. If a word is split at character 150, Q$ recovers 
gracefully, but if a control sequence is split, results 
are unpredictable, and invariably incorrect. So for 
this reason, and also to make the processing of tapes 
routine, we ask you to limit lines to 80 characters, 
including the carriage return. 

Finally, a word on magnetic tapes. TUGboat is 
produced at the AMS on a DEC 2060, which can 
read Qchannel magnetic tapes written at 800 or 
1600 bpi, in a number of different, but well-defined, 
formats. To save time and avoid problems, tapes 
should be created by someone who has had ex- 
perience in doing this. Most universities have a user 
service staff who can answer questions or even get 
the job done. If your local computer is a DEC10, 
the BACKUP program should be used to write the 
tape; if it's a DEC20, use DUMPER. Otherwise, the 
records written onto the tape should be 80 charac- 
ters, blocked 10, and the ASCII character set should 
be used. A detailed list should accompany the tape, 
stating exactly what aes  are present. A form for 
submitting tapes to TUGboat is included with this 
issue; a copy of this form, with all the requested in- 
formation filled in, should accompany each tape sub- 
mitted. If you request it, your tape will be retnrned 
to you. 

Editor's note: The response to our request for irt- 
f o d o n  on macro pcrckages and r e k e d  eofhuare for 
pub l i cdon  in T W G b o d  h been encouraging. Ow 
thcs t o  dl. 

This ie your column. Your contrilndions d c o n  
me& are needed. Deadline for the nczt issue ie J w  
15, 1981. 
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TEX Macro Package 

by 
Max Maa* 

This macro package, consisting of about 450 control sequences, is suited for moet applications: memoran- 
da, letters, papers, reports, the& books. Provisions eAst for working with ease (one-character accents, 
without exceptions, for instance) in one of three languages at the turn of a switch: \english, \espanol, 
\f rancsis. 

It contains all standard simple features one would expect: paragraphing (enumerate, display, itemiae, 
etc.), footnotes, annotations, comments, quotes, verses, etc. And, for papers and longer documents, it 
also indudes handling of chapters and subsections (up to three levels), with automatic tabbs of content8 
and plates (figures, tables) and headings. There are many other useful macros, such as 'ho-fill" mode 
(for computer programs, say) and a collection of "Mickey Mouse macros" for glamorous effects. 

Special care has been put to make output routines simple. For example, document's preambles may Look 
like this (there are default setings for everything, of course): 

% starb on page vii 
% Adjust for both-side printing 

% Margin an odd page~=l.25*, even=lu 
% On 6.25" sheete, set 4 pagee per sheet: 

% width 1.5", interpage spacing .08D, 
% and vertical aim .9* 

The last command wiU select among some six possible types of page's style: this includes the headingn, 
headlines, title pages and normal pages formats. The macros that set dimensions adjust these, and any 
other macros, automatically. 

Given any page design, no matter how appealing you think it is, there exists someone who will utterly 
dislike the font used for subsubsections, or the 5 sign, or the spacing in an i t c m i d  paragraph (the 
author has typed or helped typeset about five thesis, several reports, k d  many letters). For that reason, 
most macros utili~e Uparameters" that can be redefined without digging deeply into the whole package 
to locate the site where a particular object is being processed. 

The package is by no means "complete." At the time of this writting, index and "grafix-mode" macros are 
being written. Frugal documentation exists, but a better non-QXpert document is being composed. The 
macro package is totally compatible with the 'QjX manual; no standard control sequences are redefined, 
and no special extensions of T)jX are required either (so far). 

Macros are currenltp lodged in the S.A.I.L. machine, and a non-SAa version exists at SCORE. To . 
obtain them, send (ARPAnet users) a message to MMDOSAIL, or write to the author. 

'Mathexnaticr Department/ Stanford Univarrity/Stanford CA 94305 
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Metrac t .  A macro package ia described that produces various formats of output. Parts of the macro 
package are based on the basic and book formats described in the 'QjX manual as well aa the format for 
the QjX manual itself. 

This macro package was developed over approximateb a year and a half. It started when I first began 
to use 'QJC, and proceeded as I began to write macros that others found useful. Much of the development 
has been for a forthcoming book to be published by McGraw-Hill teaching PASCAL to students without a 
knowledge of computers? Further, the work of others has been borrowed and adapted in preparing these 
macros. 

It is asaumed that the reader is familiar with m. This documentation is intended to be read while 
perusing the code itself. 

The macro package consists of a file called AEKTEX. TM which should reside in the system Nes area. 
This file refers to other files which are loaded if needed. This package was designed on the SU-A1 system and 
uses the SAIL character set as described in the 'QjX manual. Others not using the SAIL character set may 
find it ureful to change the \chcode's at the start of the flle as well as some of the one character macros. 

2 ARKTM. TEX 

The file ARKTM, TEX is divided up into about twenty sections separated by horizontal rules. In the fde, 
these are usually on separate pages (ix., separated by control-L's). 

2.1 Standard Basic Stui l  

This section conaists primarily of text that appears in BASIC. TFX. The \chcode's should be changed as 
necessary for your system. 

2.2 Fonf Definitions and Related Macros 

This section consists of macros for fonts of various fonts and sizes. The \chcode on the first line ia to 
sll Q to be parsed correctly on this page because elsewhere O has \chcode of 13. The fonts on this page are 
primarily for eight, nine, and ten point typesetting. Other random fonts also exist. The \: macro has been 
redefined to save the font letter in \fontcode. This is used by the macros in "Definitions of Odd CharactersJa 
that produces output of different charactors depending on which font is currently in use. Do not use the 
\usefont macro, but the \curf ont macro may be used as an alternate to the \: macro. 

The \loadfont macro ia used to allow documents to use fonts that exist only m some systems to refer 
to these fonts symbolically. Ordinarily these fonts are not preloaded. However, a document attempting to 
uee such s font fqr a particular output device for which the font exists may do so. For example, at Stanford, 
some of the fonts loaded by \loadf ont exist only on the XGP or on the Dover but not on the Alphatype. 

TSu work wor rupported in part by the 'IkX project under Prof. Donald E. Knuth and Dr. Luis Trabb-Pardo, and by a 
National Scienca Foundation Graduate Fellowship. 

Authora# addrm: Computer Science Dept, Stanford Univerrity, Stonford, CA 94305. ARPANET addresr: ARK at SU-AI. 

*The book will probably be titled A First Course in Computer Programming Using PASGAL and it will be available about 
January 1982. 
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The various aisea of type are refered to by the macros \tenpoint, \ninepoint, and \eightpoint to 
obtain ten, nine, and eight point type faces respectively. For each sise there are the following fonts provided 
roman (\rm), slanted roman (\sl), boldface roman (\bf), italic (\it), math italic (\mi), teletype (\tt), 
and symbol (by). In addition, small caps (\sc) is provided for ten point. Each sise of type also includes 
definitions for the width of a digit (\9) as well as complete math mode information. 

To start text in one of these sizes specify \tenpoint, \ninepoint, or \eightpoint. Customised macros 
for various point siaes may be constructed by redefining the macros \usertenpoint, \userninepoint, and 
\usereightpoint. However, if the most of the document is to be in that type silae, say \usetenpoint, etc., 
instead at the start o* t !  . document. If you use \startcode and \endcode, \f ontsize will be used to 
determine what font sisc- :) return to. This macro may be defined at any time prior to such usage, but it 
can be done easily by saying \usetenpoint if desired. 

2 

2.3 Definitions of Odd Charsetera 

-- - 

Arthur Keller 

This section includes definitions that will allow characters such as O and # to be parsed conectly in 
any mode. Characters that have no other usage, such as O may appear without a preceding \, as they have a 
\chcode of IS. Characters that have other usages, such as #, must be preceded by a \ if they are to appear aa 
the character instesd of being used for their standard purpose. However, because they are control sequences 
without an argument, you must put \Mollowing them to avoid the space after them getting ignored. 

Characters in teletype mode are fixed width characters. Therefore, the \t tchar macro t a b  a specified 
character and puts it in the desired size box so that the remainder of the line will line up. 

The \fontclassify macro determines which mode or typestyle is being used and chooses the correct 
argument to emit. This allows \# to produce a # in the right font. 

2.4 RedeRnitione of One Character Macros 

This section consists of redefinitions of one character macros so that thcy work in any mode. Users who 
redelhe macros wch as \< to print < will also find the redefinitions useful. Macros starting with \M are 
defined to save the original definitions. Macros without an M are defined. to work in or out of math mode. 
These original macros are redefined to match the new set. The exception is \! as it means different tbings 
in math mode than in non-math mode. 

2.5 Make Soma Math Things Work Anywhere 

This group of macros works just like those in the previous section. 

2.6 Page Numbering 

The section on page numbering ia rather complicated by the existence of macros to defer text. The 
pertinent macro for users ia \setpagecount which sets the page number on the following page to the 
specified number. The page number on the current page is set to one less than that number. This mess 
is done because the author likes to put out an extra page describing what is going on whenever changing 
page numbers. In pacticular, output devices that do not put out header pages permit several users output 
to appear without intervening pages. Putting out your own separator pagc reduces the chance that your 
oatput will be misfiled. Lastly, the \chapterbegin macro in book forhat ejects the page &st, so the author 
usually puts fixed garbage on the previous page. It's also a good place to put copyright notice if the fde is 
going to bo copyrighted. Most importantly, using \ s e t t i t l e  of book format on the ejected page guarantees 
that the next page will have the correct headings. 

2.7 \output, Style, snd Format Routines 

These macros are the heart of the claim of providing many formats of output. They fall into four 
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categories: overhead, output, style, and format routines. Overhead routines are used in many places and are 
obvious. These are \normal, \resetsize, and \everyoutput. 

The output routines set the \output macro. Also , they should also set the macros \normalhsize and 
\normalvsize. See 0PLAIN.TEX for the minimum required in an output routine. 

Style r o u t ~ e s  acf such things are paragraph spacing. See OBLOCK . TEX for the minimum required in an 
style routine. 

Format routines are simply style and output routines in the same f le or macro. 
See the descriptions of the individual fles for more information. 

2.8 Footnotes 

The footnote macro has gone through several generations. The latest one uses the \botsep to insert 
the horizontal bar. If your system does not yet support \botsep, you may have to be more clever about 
when to put in the bar and when to delete it. The author's previous method was to insert a bar if this was 
the first footnote on a page. The output routine would reset the first-footnote-on-the-page switch. However, 
this would occasionally fail in that the first footnote o the page would' actually be generated before the 
output routine was called (e-g., if the paragraph is split on two pages). Then the \f i rs t footnote  macro 
would be used which would hack the switches appropriately so that the next footnote would not get a bar. 
This involved setting a switch that the output routine cleared so that the output routine would not clear a 
second switch that indicated that a bar had already been output for that page. What a mess! Anyway, get 
a new version of 'QX. 

The macro \nf ootnote provides automatically numbered footnotes. The numbers are started at  1-the 
macro pre-increments it. 

There are three macros of characters for using for footnotes. These are \upstar, \dagger, and \ddagger. 

2.9 Paragraphs 

This section consists of macros for various hanging paragraphs. The \hangbox macro creates a box of 
width based on argument 1 containing argument 2. The remaining lines of the paragraph will be indented 
the same width. For example, \hangbox t o  30pt €f oolbar etc., will produce a paragraph containing bar 
etc., indented to 30 points with the first 30 points of the first line containing foo. The macros \levelone, 
\leveltwo, and \ levelthree generate such hanging boxed paragraphs to 20 points, 40 points, and 60 points, 
respectively. However, the contents of the boxes are left justified in a twenty-point box that is right justaed 
in the 40- or 60-point box. The following are uses of \levelone, \leveltwo, and \levelthree: 
1. This is a short box followed by a long paragraph. Isn't it amazing to see what drivel can be published 

in the guise of an example. Put your ad here; to find out whether you can call 936-1212. 
2. This is a medium box followed by a long paragraph. Isn't it amazing to see what drivel can be 

published in the guise of an example. For a good time call 767-8989. 
3. This is a long box followed by a long paragraph. Isn't it amaaing to see what drivel can be 

published in. the guise of an example. For example, did you know that when the author finishes 
his Ph.D., he'll be looking for a teaching job? A reference to this article will pad his C.V. 

The macros \number and \nnumber create indented paragraphs with boxes of 20 and 50 points respec- 
tively. That's right, \number is just like \levelone. 

The \indpar macro takes the argument and creates an paragraph indented on both sides to 40 points. 
Normal paragraph indentation or paragraph separation must be done by you. A \ s t r u t  has been inserted 
to get the correct Line spacing between the paragraph and preceding and following text to hande risers 
and descenders properly. However, no \parskip glue is inserted and 1 point is inserted for the assumed 
\l ineskip. 

The \hdr macro creates a centered boldface heading consisting of its argument that makes a good 
section heading if you are not using book format. 
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2.10 List Deanitions 

4 

Now that you know all about the paragraph macros, you might expect macros for doing numbered lists 
automatically. There are three levels of numbering. The *st level uses \ l ist followed by an argument which 
is the initial number for counting. Then \item is used to precede each item. You may use \itemindent; to 
indent the same amount as \item for continuing the following paragraph, for example. The macro \bitem 
gives a centered bullet in a 20 point box starting the hanging paragraph. 

The second level of counting is in roman numerals. Put the number you want to start counting from 
after the \sublist. Note that this number sbould be positive, so -3 gives "iii." As you might expect, there 
are \subitem and \subitemindent. 

The third level of counting is letters. Put the letter you want to start countine from after the 
\subsublist. And there are \subsubitem and \subsubitemindent. 

Arthur Keller 

2.11 Underlining and Boxes 

This section consists of macros for doing various kinds of under- and overlining as well as lined boxes. 
The \undertext and \overtext macros underline and overline in horizontal mode. And \leaderline gives 
a leader of a rule. 

The \boxit macro is from exercise 21.3 of the TE;X manual. However, \sizeboxit makes the box a 
speci6c she. Also, \boxitnoglue boxes the box without 3 points of space on all sides. If you want to put 
\boxit's in a \valign or put straight text ineide, use \Boxit or \Boxitnoglue, which reverse horizontal 
and vertical mode. To put corner L's around a box, use \Lboxit. 

The demonstrate interactive system output, it is useful to display the user entered data underlined. 
To underline the second half of a line, say \type prompt>underlined text. Use \ttype the same way for 
indented dialogue. 

2.12 Penalties 

Aren't these obvious. They do save space in macros over their expansions. 

2.13 \nof ill \endnof ill 

This is the first of the verbatim mode set. To use it, say \nof i l l  followed by the text, followed by 
\endnof ill. Line breaks appear exactly where they do in the input text. Exactly as many spaces appear 
in the output as in the input. The code is listed verbatim without page breaks. To allow page breaks, say 
\allowbreak. A blank line is generated if there is no page break. To have no space generated if there is no 
page break, use \allowbreaknoglue. 

Tabs are not allowed in verbatim mode. This is bemuse it is not dear how many spaces to generate for 
a tab. If you think you h o w  better, say \def \tabCd&nition). 

The \startcode code \endcode sequence produces verbatim code in \displayf ont. See the previous 
section and the code for more details. 

In \starbcode mode, \S and \? produce 5 and 2, respectively. These revert back to their former 
meanings at the end. 

2.15 Verbatim Mode Using $$\ha l ie$$ 

Verbatim mode is just like \startcode mode except that the calling conventions are dierent and it 
may appear in an \haIign. To use it precede the code with \haligni and follow the code with a right brace 
on its own line. To allow a page break, code \breakhere%. Note that the % ia required. 
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The \threw01 macro generates \verbatim mode except with three columns instead of one. 
To put a box around verbatim code, say \Boxit(\verbatim<eode3). 

2.16 Notes 

Notes are useful to provide descriptions of things that you w i t  to &K. The description of the fie 
MNOTES . TEX appear8 later. 

2.17 Index Macros 

An index package is described in Vol. 1, No. 1 of TUGboat. 

2;18 Defer Mode 

Defer mode is useful for specifying an entire page that is to appear as soon as possible. The description 
of the file DEFER. TEX appears later. 

2.19 Table of Contente 

This set of macros generates a table of contents compatible with book format. The description of the 
file YTOFC. TEX appears later. 

2.20 Internsting Hacks 

This section consists of interesting macro hacks that are useful for one and all. 
The \if null  macro determines if argument 1 is null. If so it expands argument 2; otherwise, argument 

3 is expanded. To call say: \ if nulltext\then{code)\elseicode). 
The \braeex, \dnbrace, and \upbrace macros are from page 103 of the manual. On the other 

hand, \blackslug is from page 167. 
The \boxtop macro sets the baseline at the top of the box. This is useful for lining up variable sired 

boxes at the top. For example, to line up \hbox par's in a \halign, use \boxtop around the \hbox par's. 
The \topspace and \magnify 'macros is from the new version of BASIC. TM. 
There are two macros for playing with counters. Use \setq to set the control sequence which is the first 

atgument to the counter number in the second argument. Use \advcountq to increment the counter in the 
control sequence. With these macros, you can save counters for what they are really needed for: setting up 
the correct numbers for output routines. 

The \done macro goes at the end of the document. 
The \capitalpar macro creates a paragraph like the "Gentle reader" at the start of the 'I)$ m m d .  

2.21 Default Options 

See \startcode and \endcode for a description of \displayfont. See section 1.6 for a description of 
page numbering. 

2.22 Documentation 

Every macro package should have some. 

3 MBOOK. TEX 

The book format macro package ia the most developed of the macro formats. The \bookoutput routine 
handles \ t i t lepage (it sets \tpage to T), as well as proper placement of the page numbers. The page 
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numbers will appeer on the top of the page if \pagenumberarea ie T, on the bottom if B; otherwise, no page 
numbers appear. I t  defaults to T. 

The \pagenumberregion macro defines the format of the page heading (or footing). It defaults to the 
macro \boxpagenumberregion, which produces the format in the 'QjX manual and this document. The right 
and left headings arp specified by \titlemark(righ t3Cleft3. 

To get a page without a page heading, say \ti tlepage. 
Chapters, sections, subsections, and diminished sections are all numbered automatically. To use, say 

\chapterbegin, \sectionbegin, \subsectionbegin, or \dimsectionbegin, all followed by the chapter 
or section name in braces. For an unnumbered chapter, such as an appendix or a table of contenta, use 
\specialbegin followed by the name in braces. Use \ s e t t i t l e  to set the left and right headings if you 
aren't using the other macros in this paragraph. 

To get data for a table of contents, use \ in i t tor  c(flIename3. 

This produces 25% oversized output for the ACM camera-ready copy speciacations. At the start of the 
paper, code \useacmformat. Then define \ t i t l e  and \authors. Then define the title portion of the paper. 
Next, say \endof t i t l e .  When done with the paper, say \endof paper\end. 

Note that \defer does not work viith this format. 

This produces output unadorned with page numbers or anything. 

This produces output with page numbers as in BASIC. TM. 

This produces output with page numbers on the bottom of the page with hyphens around the numbers 
aa popularioed by Don Woods at Stanford. 

8 SBLOCK. TEX 

This produces block style paragraphs with about 6 points of space between paragraphs. 

This produces indented paragraphs as in BASIC. TEX. 

This fle contains macros to generate notes to the writer. Say \ initnotes to create the file. Say 
\sendnotesCtext) to output text. The \putnotes macro takes the notes and outputs them in the listing. 

Defer mode is used to produce a floating figure that takes one or more whole pages. Like \topinsert 
for floating figures, it is used in vertical mode. However, defer mode handles multiple page figures and will 
as keeping several figures in the order specifled. 

To use, say \defer followed by the figure followed by \enddef er. 
Defer mode doea not work with multicolumn formats. 
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The table-of-contents package produces a table of contents based on the data fles produced if \ in i t to t  c 
ia used in book format. To use, say \begintote followed by \chaptertofc, \sectiontofc, etc., macros 
each followed by a title in braces and a page number terminated by a period. Use \eadtof c at the end of 
the table of contents. 
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This paper could not have been written and published without 'I)jX designed by Donald E. Knuth. 
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14 The Macron 

The source for the macro package follows. 

Standard BASIC Stuff 

I % **** N.B. this must be first 
; C 
: 3 
: $ 
' e 
: # 
: t  

A 

% Shorthands for certain definitions 
\def \trace{\chparO*) \trace'i400345 
\def \fpar(\chparl*) 
\def \hpenC\chpar2+3 
\def \ragged(\chpar8+? 

% centering8 
\dei \lf t#l<#l\hf ill 3 
\dei \ctr#lC\hfill #i\hfill > 
\def \rt#l<\hf ill $13 
\def \top#l{#l\vf ill ) 
\def \midalC\viill l l \ ~ i 11  3 
\def \bottlC\vfill 813 
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\def\eqalign#l{\baselineskip15pt\lineskip3pt 
\vcenter{\halign{\hf ill$\dispstyle(t#>$@$\dispstyle(\null##)$\hLi 11 

\crtl))> 
\deZ\eqalignno#l(\baselineskipl5pt\lineakip3pt 

\vbox{\tabskip Opt plus lOOOpt minus IOOOpt 
\halign to sizei'\hfill$\dispstyle{##)$\tabskip Opt 
@$\dispstyleC\nullt~>$\hfill\tabskip 0 pt plus lOOOpt minus 1OOOpt 
@\hiill$ ##$\tabskip Opt\cr#l>>) 

\def\twoline#lt2#3<\vboxC\hbox to size{$\quad\dispstyle<tl)$\hfill) 
\vskip#2\hbox to size(\hfill$\dispstyleC13)\quad$)>) 

\def\chop to#Ipt#2<\hbox<\lover~lpt\null\vbox~\hbox~\loweri00pt\hbox~\raisei00pt 
\hbox{$\dispstyle<12>$>3>\vskip-loopt)) % pretends that Y2 is #lpt derp 

Font Dcilnitions and Related Macrba 
\chcode'lOO+i2 % allow 0 on this page to be parsed correctly 

% font definitions for 8, 9, 
\font O+cmathx 
\font a+cmrlO \font b+cmrQ 
\font g+cmilO \font h*cmiQ 
\font G+cmtilO \font H+cmtiQ 
\font m+cmsclO 
\font n+cmslO \font 0fcms9 
\font q+cmbiO \font r+cmbQ 
\font t+cmtt \font T+cmtt9 
\font u+cmsylO \font v+cmsy9 

and 10 point fonts and friend6 

% font definitions for random desired fonts 
\font ; ecmtitl 
\font <+cmssb \font =+cresi2 \font >+cmsa8 \font ?+cmsss8 

% font request macros 
\let \usefont=\: 
\dot \curfont Il{\usefont Xl\def\tontcode{ll)) 
\let \:=\curt ont 
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% font name macros 
\def \loadfonttl#2#3<\font #1+#2 \gdef t3<\:t1313) 
\def \big<\loadfont ~<cmrl2)<\big>) 
\def \ms25<\loadfont A<ms25)<\ms25)) 
\dei \nons(\loadf ont B{nons>{\nons)) 
\def \penill<\loadf ont P<penill)(\penill)) 
\def \stan'lO(\loadfont S<stan70)<\stan70)) 
\def \biggfnt(\loadfont C<cmrlO at 2Opt)<\biggfnt)) 
\def \big& nt<\loadfont ECcmrlO at IOpt)(\bigggfnt)) 
\def \cmrten<\:a) 
\def \crnrnine<\ : b) 
\def \cmreight<\:c) 
\def \cmrseven<\:d) 
\def \cmrsix(\:e) 
\def \cmrfive<\:f) 
\def \cmisevenC\:j) 
\def \cmisix<\:k) 
\def \cmifive<\:l) 
\def \cmscten<\:m) 
\def \cmtitlC\:;) 
\def \cmssb(\ : <) 
\def \cmssi2<\ :=) 
\def \cmsseight<\:>) 
\def \cmssseightC\ : ?) 

10 

% font family definitions 
\def \tenpoint<\baselineskip 12pt 

\dispskip 12pt plus 3pt minus 9pt 
\dispaskip Opt plus Spt 
\dispbskip 7pt plus 3pt minus 4pt 
\def \strut<\lorer 3.5pt 

\vbox to 12ptQ)X i . e., \lower ipt* . aSr?n\tbox to Ipt+lemC) 
\def \rmI\:a) 
\def \sl<\:n) 
\def \bf{\:q) 
\def \it<\ :GI 
\def \mi(\:g) 
\def \ttC\ : t) 
\def \syC\ : u) 
\def \sc<\ :m) 
\def \biglpC\mathopen <\vcenter <\hbox <\:@\char *>>)) 
\def \bigrpC\mathcloseC\vcenter <\hbox (\:@\char *l)))) 
\def \9<\hskip 5pt3 
\nathrm adf 
\mathit g j 2  
\mathsy uxz 
\rm \usertenpoint) 

idef \usertenpoint0 
\def \usetenpoint<\gdef \fontsize<\tenpoint3\tenpoint) 

Arthur Keller 1 
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\def \ninepoint<\baselineskip llpt 
\dispskip llpt plus 3pt minus apt 
\dispaskip Opt plus 3pt 
\dispbskip 6pt plus 3pt minus 3pt 

\strut{\lower 3,25pt\vbox to 11ptO3# see tenpoint for explanation 

\def \eigbtpoint<\baselineskip 9.5pt 
\dispskip 5pt plus 3pt minus 2pt 
\dispaskip Opt plus 3pt 
\dispbskip 5pt plus 3pt minus 2pt 

\strut<\lower 2.75pt\vbox to 9.5ptO)K see tenpoint for explanation 

\mathrm cef 
\mathit ikl 
\rnathsy ryz 
\rm \usereightpoint) 

\uef \usereightpoint<) 
\dei \useeigbtpoint{\gdei\fontsize<\eightpoint)\eightpoiat) 

% definitions of large parentheses 
\def \bigglp~\mathopenC\vcenter~(\hboxC\ : O\char*22)))) 
\def \biggrp<\mathclose~\vcenter<\hboxi\:0\char'23)))) 
\def \biggglp,{\mathopen~\vcenter~\hbox~\:O\char*4O)))) 
\def \big~rp~\mathclose<\vcenteri~hbox~\:Q\char'41~)33 
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% definitions of glue 
\def \qquad<\quad\quad) 
\def \xskip<\hskip 7pt plus 3pt m i n w  4pt) 
\def \yskip<\penalty-50\vskip 3pt plus 3pt minus 2pt) 
\def \yyskip<\goodbreok\vakip Opt plus 6pt minus 4pt) 

Definitions of Odd Charactera 
\chcode'272**3072 % this makes formulas like M$x:=x*l$m and "$f\?:X\to Y$" work 

% ttchar puts the char into a \tt fixed width box 
\def\ttchar#l<\savel\hbox<\ ?\hbox to lwdl(\hskipOpt plusl000pt minuslOOOpt 

#l\hskipOpt pluslOOOpt minusl000pt)) 

% fontclassiip selects the right char based on what the current font is 
\def\fontclassifyUl#2#3<\ifmmodeCti) 

\else<\if t\f ontcode<U23 
\else<\if T\fontcode<lr2) 
\else<\if U\fontcode<IZ) 
\else<<#33)3?33 

%#l is math, 12 is tt, 15 is others 

% char macro definitions 
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\def\a<\fontclassify<\char'2l3~<\ttchar<\mi\char'l3))(\mi\charD13)) 
\chcodeS2+l3 

\def\~<\fontclassiiy<\char'214~<\ttchar~\mi\char'14))<\mi\charB14)) 
\chcode'3+13 

\def\~<\fontclassify<\mathbin<\char * 5363><\ttchar<\if t\fontcode<\ :z\char '136) 
\else(\if T\f ontcode<\ :z\char '136>\else{\ : z\char 136))))(\sy\char'136)) 
\chcode'4+13 

\def\-<\fontclassiffi\char '4723<\ttchar<\sy\char '72))<\sy\char '72)) 
\chcode'5+13 

\def\cC\fontclassify<\char *217><\ttchar(r* li)] 
\chcode'6+1~ 

\def\~\fontclassiiy(\char'231)~\ttchar~\mi\char *31))(\mi\char*31)> 
\chcode'7+13 

\def\X<\fontclassify<\char '2253<\ttchar<\mi\chars25))<\mi\char*25>) 
\chcode ' lO+13 

\def\a<\fontclassify<\char'46l><\char *253<\sy\char '61)) 
\chcode ' 16+13 

\def\~<\iontclassif~\char*245)C\ttchar~\mi\char~45))<\mi\char~45)) 
\chcode'l7+13 

\def\CC\fontclassifpC\mathrelC\char '432)>{\ttchar<\sy\char '32))<\sy\char'32)) 
\chcode'20+13 

\def ~\fontclassifp{\mathrelC\char '433>)<\ttcharC\sp\char '33?){\sy\char'33)) 
\chcode'21+13 

\ d e f W \ f  ontclassif yC\mothbini\char '534>>C\ttcharC\sy\char '134))C\sy\char ' 134)) 
\chcode *22+13 

\def u \ f  ontclassify(\mathbin~\char '533))i\ttcharC\sy\char '133)3(\sy\char '133)) 
\chcode'23+13 

\def\~<\fontclassiiy(\char'470)<\ttcharC\sy\chara70))~\sp\charp70)) 
\chcode '24+13 

\def \3(\f ontclassify<\char '47i><\ttchar<\sy\char"ll))<\sy\char '71)) 
\chcode*25+13 

\def \Y\iontclassif y<\mathbin<\char '4i2)\char 1233 

Anatomy of a Macro Package . 

\defkC\f ontclassif y<\mathrel{\char *430)><\ttchar{\sy\char '3O))<\sy\char'30)) 
\chcode'32*13 

\def\$E\fontclassify~\mathrelC\char '434)><\ttchar{\sy\char '34))<\sy\char '3433 
\chcodeV33+l3 

\def\le<\f ontclassifyC\mathrel<\char* 424>)(\hbox<\spose(\char '32)<)><\sy\char '24)) 

13 
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\def \up<\f ontclassif y€bethrelC\char' 442>K\chrr * 136)B)i\sy\char '42)) 

\def \rbrace<\f ontclassif y~\aathclosei\char '54761 l))C\char '1783i\ey\chrr '147)) 

\def \seal<{\stanlO S3) 

\let \space=\ % for defining \ to be \hboxi\spece? in Kt.t 

Redefinitions of One Character M.wor 
\let \space=\ I for defining \ to be \hboxi\space) in \tt 

% new long names work - m e r e  
\def \thinspacei\if luodei\Y thinspace3\else<$\lthi~aeo$3? 
\def \opspscei\ifrmrodei\Yop~ipsce3\elseC$\Yopspace$~) 
\def \ thickspace<\if~ode<\Uthi~ksp1~e?\e18eC$\Mthi~k~a~e8~~ 
\def \condthinspacei\ifmmode{\Ycondthinspace)\elre<$\Ycoodthin8p.ee83~ 
\let \negthinspsce=\Ynegthinqace 
\deZ \negthickspaceC\ifrrmodeC\Yaegthickspace)\e1~<$\Ynbgthicksp.~e$~) 
\def \negopspacei\iiuodeC\Ynegopspree)\else~$\hegopspace$}} 
\def \negcondthinspace<\ifauodeC\Yaegcondthinspace~\else~$\Ynegco~dthi~plco$~~ 
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% redefine old names to match new n u e a  
\let \,=\thinspace 
\let \>=\optapace 
\Let \ :=\thickspace 
\let \~=\condthinspace 
\let \?=\negthickspacr 
\let \<=\negopspace 
\let \<=\negcondthinspace 

a W e  Some Math Thingr Work Anywhere 
% save old definitions 
\let \Ysection=\section 
\let \Udag=\dag 
\let \Mddag=\ddag 
\let \1IP=\P 
\let \Mcopyright=\copyright 
\let \Ysterling=\sterling 
\let \Ybullet=\bullet 
\let \Ycirc=\circ 

% let these work in any mode using old math mode definitions 
\def \sectioni\iimmode<\Ysectioo)\else<$\Msaction$~> 
\def \dag<\ifmmode<\Ydag)\else<$\Mdag$>? 
\def \ddag<\if amodei\Nddag)\else~$\Uddag$>~ 
\dei \P<\ifmmode<\MP3\else<$\~P$>> 
\def \coppr.ighti\ifmmode<\llcoppright)\e2sei$\lcopyright$?? 
\def \sterlIng<\ifmaode~\Ysterling)\elre($\Msterling$?~ 
\def \bullet<\ifmmode<\lIbullet)\else{$\Mbullet>~ 
\def \circ<\ifmmode~\~circ>\else~$\Ycirc>> 
% Note that \$ is deflned with the odd characters and 0 nor does W e  right 
% thing in any mode as does \O 

a Page Numbering 

IC uses two flags: 
% \indefermode is T when In defermode 
% \deferredpage is T when there i~ a piece of a page being deferred 
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"output, Style, Format Routin- 

\def\normal{\resetsize \fontsize \parstyle) 

\de f \everyoutput<) % this is something that is in every output routine 

% start of format descriptions 
\def\usobookformat<\input mbook ) 

% ACY oversize format for Versatec (camera ready copy) 
\def\useacmforrnat<\input macacm ) 
X To use, code \useacmformat at the start of the paper. 
# Then define \title and lauthors 
# then define the title portion, followed by \endoftitle 
# when you are all done \endofpaper\end 

. . ,  

\def\useplainoutput<\input oplaia 3 

\def\usebasicoutputC\input obasic 

\def\useblockstyle~\input sblock 3 

\def\usebasicstyle{\input sbasic ) 

X look at \useplainoutput and \useblockstyl~ for the minimum needed 
% in output and style routines 
% Format routines are simply output and style together. Note that 
% other related macros and definitions may be included also. 

Footnotes 

% normal footnote 
\def\footnote#iU2Cti\botinsert<\eightpoint\hbox par sizeCtlt2))) 

% numbered footnote 
\def \nf ootnote~1~\advcountqC\iootnoteoumber~\! 

$t{\f ootnotenumber>$\! 
\botinsertC\eightpoint\hbox par eize€$tC\iootnotenumber~$tl))) 

\def\iootnotenumber{O3 
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% footnote nark characters 
\def\upstar{\loner 3pt \hbox<$t{\hbox<*))$>> 
\def\dagger(\lower 2pt \hbox<$t\Mdag$)) 
\def \ddagger{\lower 2pt \hbox{$t\Mddag$)) 

Anatomy of a 'I)#C Macro Package 

\rlef\indpar#ii\par 
\save9\hbox to size{) 
\save9\hbox{\boxQ\hskip-40pt) % width minus 40pt 
\hsize lwd9 
\vskiplpt 
\leveltwo~){\strut#1\strut)\par\normalhsize 
\vskiplpt> 

17 

\def \posthdrskip{\par\badbreak\vskip Spt\badbreak) 
\def \sectionskipC\par\excellentbreak\vskip 24pt plus 12pt minus 6pt) 

List Definitionr 

\def \list#l(\xdef<\llstcounter~P1))) 

\def \bitem~\levelone~\hfi l l \bullet~3 % this centers the bullet. see \levelone 

\def \subitern~\advcountq<\sublistcounter) % leaves count in \count9 
\se tcount9 -\sublis tcounter X we want roman numerals 
\leveltwoC\count9.)) 

\def \subs~blistili~\xdef {\subsublistcoucter{l1)3) 'X should be a letter 
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0 Underlining and Boxer 
\def\undertext #li$\underline<\bbox<tl~~$~ % underline in horizontal rode 
\def\overtext #lCS\overline<\hboxC#13>$3 # overline in horizontal mode 

% Boxit and Boxitnoglue are like boxit and boxitnoglue except that horizontal 
# aud vertical modes are reversed. 
\daf\DoxitPl<\tbox(:\vrule\vboxC\hrule\vskip3pt 

\hbox<\hskip3ptPl\hskip3pt)\vskip3pt\hrule?\vrule)) 

# Lborit puts L's around box instead of rules 
\def\Lboxlt to #l by #2 #3<\def\hsplitrule<\bbox to #l{\vbox{\hrule width .25in) 

\hiill 
\vboxC\hrule width .25in))) 

\def\vsplitrule<\vbox to #2{\hboxi\vrule height .25in)\vfill 
\hboxC\vrule hoight .25in))) 

\vbox<\lineskip Opt 
\baselineskip Opt 
\hsplitrule 
\vbox to #PC\hbox to #l<\vsplitrule 

\hiill 
\vbor to UZC\ o r i i i ~ ~ \ ~ i i l j  
\hi ill 
\vsplitrule)) 

\hsplitrule 
33 

\def \ type #1>#2C\par\indpar~\displayf ont #l\underC#2333 % type a line (am in dialogue) 
# the second argument is underlined, good for prompts 

\def\ttype #1>#2<\par\noindentC\displayi ont#l\under{t2))\prr) 
I type a line (as in dialogue) 
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% To use, code: 
% \nofill 
% statements 
% \endnofill 
X 
% The code is listed verbatim without any page breaks. 
% To allow a pago break, put \allowbreak on a line. If there 
% is no break, a blank lino is generated. 
% 
% Note that \fontsize must be defined to be your normal size of type, such 
% as \tenpoint 
X 
% Font is not changed 

% Use of tabs in verbatim mode will give an error message. 

% Define \<cr> to be \CR when enabled 
\chcode'15+12\def\ 
<\CR)\chcode * l5+5 % 

\def\nofill(\parakip Opt 
\chcodeeil+i3 3 define tab to give an error 
\chcode'l5+iS X define <return> to generate \cr 
\chcode'40+13 # define space to generate \<space> (a real space) 
\gdef \ €\hboxC\space3> I make space exactly one unshrinkable space 
\gdef \CR{\par\badbreak\noindent\hbox{\ ! \, 3)) 

\def \endnot ill<\par\badbreak # force glue to this page 
\rskip-1 ipt 
\chcode 1 it10 % define tab to be a space 
\chcodesi5+5 % define <return> be a end of line 
\chcode'40+10 # define space to be a space 
\let\ =\space make *\ as normal 
\normal3 
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To use, code: 
\startcode 
statements 
\endcode 

20 

Verbatim Mode "ntarteode and %ndeodc 

Arthur Keller 

The code is listed verbatim without m y  page breaks. 
To allow a page break, put \allowbreak on a line. If there 
is no break, a blank line is generated. 

\startcode supplies 4 pt of glue 
\endcode supplies 5 pt of glue 
The code is printed in \displayfont mode 
To avoid glue, code \startcodenoglue or \endcodenoglue 

Note that \fontsize must be defined to be your normal size of tne,  such 
as \tenpoint 

Use of tabs in verbatim mode w i l l  give an error message. 

Define \<tab> to be \tab when enabled 
\&code 'll+i?\def \ <\tab)\chcode ' l i+20 
% will cause an error nessage unless \tab is defined 

\def\startcodenoglueC\par 
\displayfont 
\not ill 
\goodgel6 
3 

\dei\endcodenoglue<\endnofi11 
\normal gel e 
\f ontsize 
1 

\dei\startcodeC\par\excellentbreak\vskip 5pt plus 1pt minus lpt\startcodenoglue) 
\def\endcode€\endcodenoglue\excellentbre\vskip Bpt plus lpt minus ipt) 

\def~startoutput~\par\sxcellentbreak\v~kip 5pt plus lpt minus lptC\tenpoint 
$\doun\q~ad\donn\qquad\dom\gquad\&om\q~\dom\qquad\dom\qquad\dom$\par) 
\vskip Bpt plus ipt mint~s lpt) 
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Verbatim Modc Using ftft HhaIignittL 

% To use, code the f olloving: 
I \verbatim{ 
X follow with code 
% 3 terminates verbatim mode. 
% Note that \verbatim stuff vill not be broken across page boundaries. 

X To aliov a break, use \noalign{\excellentbr eak)X 
!4 or \breakhere% 
K Note the absence of spaces in the above. 
X Note that the X is necessary to avoid an extra line generated. 

X Note that \fontsize must be defined to be your normal size of type, such 
5 as \tenpoint 

X These macros rely upon the definitions of \<cr> and \<tab> on the previous page. 
# Use of tabs in verbatim mode rill give an error message. 

\def\verbatimgenerate#l~{\displaylont$$\halign to size{lt\hfill\cr#i)$$~ 
\ endnof i 11 
\normalgele 
3 

a Notes 

# \sendnotes creates a list of entries which will be output when 
% \putnotes is used. This should be at the end of the manuscript. 
% use \initnotes to initialize notes 
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Jndex Macro, 
\def \initiadex<\input miadex > 

see TUCboat (Vol . 1, lo. 1) for an index package. 

0 

\def\def erC\input def or 

Delcr Mode 

Table of Contentr 

\def\ifnull#l\then#2\el~e#3<\dei\jnk(li?01~~2)\else~#3)} 
% to use \ifnull #l\then{<true clause>>\else{<false clause>) 

\dof\bracexC\leaders\hrule height 1.5pt \hiill3 
\def\dnbrace($\char'772$\bracex$\char'775 

\char '774$\bracex$\char '773$) 
\def\upbrace($\char'734$\bracex$\char'773 

\char '772$\bracex$\char '775$) 

\dei\blackslug(\hboxC\hskip lpt \vrule width 4pt height 6pt depth i.5pt 
\hskip lpt3) 

\def\topspace{<\hruls heighfOpt)\vskip) 
% e .g. topspace l i n "  put3  an inch of space at the top of a page 

\def\setq#lll2C\ifposU2~\gdof1)10~ 
\else(\gdefPL{-) \setcount#? -\countl2) 
\xdef#l(ll\countt2> 
\setcou~it#2Ul) % notice bow we restore \couatUl 

\def\nagnify#l(\chpar12=#1~ % operand is magnification times 1000 
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% To put a big capital  l e t t e r  begining a paragraph; #I = indent for (2 or 3) 
% l ines, $2 = l e t te r ,  $3 = paragraph 
\dei\capitalpar#l#2~\save9\hbox par size(\ragged 1000000 

\if2lllC€l \linebreak 233 % f ind out how much 
\else(CI \linebreak 2 \linebreak 3))) % t o  move up 

\vbox<\hboxi\bigggfnt $23 
\vskip -1ht9 
\saveQ\hbox<\bigggiat t2) 
\hbox par sizeC\hangindent 1 .Wd9 for  $1-OP3)) 

1 

a Default Options 

\def \displayf ontC\ninepoint\tt) 

Documentation of Uso of Countera and Boxer 

Counters and use 
0 the page number to  appear on current page. Valid only i n  \output.\send,\mark 

% 1 unused 
1 2 unused 
I S  unused 
1 4 unused 
11 5 unused 
% 6 unused 
117 unused 
% 8 unused 
11 9 work value, use th is  for temporary calculations i n  a macro 

% Boxas 
% 0 unused 
% 1 used by defer output and macacm 
% I  usedbydeferoutputendmacacr 
% 8 unused 
% 4 unused 
% S unused 
% 8 unused 
% 7 unused 
% B unused 
% 9 fo r  temp macro use: \boxtop 
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Z Files 
X 0 
li i 
Z 2 
% 3 
% 4 
!4 5 
X 6 
X 7 
X 8 
X 9 

for send 
index 
notes 
tor c 
unused 
unused 
unused 
unused 
unused 
unused 
unused 

T h e  following section consists of external filea that 
are only loaded when needed. AB described in the 
text, this saves on the.amount of space needed by 
these macros in TEX" itself. 

MBOOK . TEX 

X Book Format 
\def \bookoutput~\vbox to Struein 

(\baselineskip Opt\lineskipOpt beginning of output routine, resets skips 
\advpagecount $ use the correct page number in \send 
\everyoutput 
\if T\tpage % the next is used when tpage is HTN (title pages) 

C\gdef\tpage<F) 5 reset tpage 
\vskip .7truein X blank space in place of headlines 
\page> X insert the page contents, no page # 

\elseC\if T\indexC\indexoutput) 
\else(\if T\pagenumberareaC\pagenumberregion\vfill)\elseC) 

\page % insert the page contents 
\it B\pagenumberareaC\vf ill\pagenumberr egion)\elseC)) 

133 X end \bookOutput routine 

\def \pagenumberarea(T) $ T for Top of page, B for Bottom, else for none 

\&el \bookstyle<\maxdepth apt 
\parindent 20pt 
\parskip Opt plus 1 pt 
\lineskip fpt plus Opt 
\topskip 24pt plus 6pt minus lOpt 
\botskip 15pt plus 3pt minus 9pt 
\topbaseline Opt 
3 
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% page number definitions 

\def\boxpagenumberregioaC\moveleft .125truein\vbox to .Itruein(\hrule 
% horizontal rule at top of page 

\hbox to 6.75trueinC\trule 
I aopt* (l+sqrt(5))/2=32.>61pt 

\ifevenO(\hbox to 32.361pt~\cmrten\hfill\count0\hiill\trule) 
\hfill\c~assi2\topmark\hfill) 

\elseC\hf ill\cmssl2\botmark\hf ill 
\hbox to 32.36lptC\crnrten\trule\hfill\count0\hf ill33 

\trule? 
\hrule>) % horizontal rule under the headline 

\def\truleC\vrule height 13.5pt depth 6.5pt) % used at top Of page 

% "global variables* 
\def \ tpageCF3 
\def \index<F) 

\def\titlepagei\gdef\tpageCT)) % \titlepage sets tpage to T 

% enable book format 

% chapter section 

\def\chapterbegin#i{\par 
\gde f \f ootnotenumber{O) 
\advcouitq(\chapternumber> 
\gdef\sectionnumber<O) 
\xdef\wholesectionnumber{Chapter \chapternumber) 
\titlemarkC\~ho1esectionnumber)€\sectionnam~ 
\vfill\eject 
\gdef\sectionname{#l) 
\titlemark{\nholesectionnumber)~#l? 
(\noindent \cmss12 \wholesectionnumber\ \ Yi) 
\if T\writetof c€\send2C\chaptertof cf.f 1 3 \ c o u O  .33\elseO 
\pos thdr skip) 
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\def\specialbegintl~\titlemark<#i~<\sectionn~e~ 
\viill\e j ect 
\settitle(Ui> 
<\noindent \cmssl2 #I3 
\posthdrskip> 

26 

X automatic tsble of contents generation 

Arthur Keller 1 

\def\inittofc#l<\open2 ti 
\gdef\writetoic<T)) % write tofc into 
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% ACM two column format for Versatec 

\def\acmoutput{\eve.~youtput 
\if T\tpage 

{\if T\column 
{\gdef \normalhsize(\hsize 4.25truein) 
\gdef \normalvsize{\vsizd 8.9truein) 
\normalhsize\normalvsize 
\savel\page\gdef \colurnnCL> 
> 

\elseC\if L\column 
{\~ave2\~age\gdef \co lumk~I>  
\else<\vbox to 11.9truein{\boxl\vskip -1000pt plus IOOOOOOpt 

\hbox to 9 truein{\box2\hfill\page)) 
\advcount 0 
\gdef\column{L) 
\gdef\tpage{F) 
\gdef\normalvsize(\vsize li.5truein) 
\normalvsize 

?33 
\elseC\if L\column 

{\save2\page\gdef \column{R)) 
\else <\vbox to 11.9 truein{\hbox to 8truoin{\ninepoint\ifevenO 

{\rm\lastnames\hfill\sl\'title3 
\else{\sl\title\hfil~\rm\lastnames~ 

\*ill 
\hbox to 8 truein<\box2\hfill\page)) 

\advcountO 
\gdef\column<L) 

)>3 

\def \acmstyle{\maxdepth 2pt 
\parindent 20pt 
\parskip Opt plus 1 pt 
\lineskip lpt plus Opt 
\topskip 24pt plus 6pt minus 1Opt 
\botskip 15pt plus 3pt minus Qpt 
\topbaseline Opt . 
3 

\def \endof ti tle{\par\vf tll\e j ect) 

% To use, code \useacmformat at the start of the paper. 
% Then define \title and \authors 
% then define the title portion, follored by \endoftitle 
% when you are all done \endofpaper\end 

% enable acm format 
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\def\useacmformat<\standardoutput 

\gdef \parstyle(\bookstyle) 
\gdef\normalhsize<\hsize Struein) 
\gdef\smallhsize(\hsize Qtruein) $ too small to indent right 
\gdei\normalvsize<\vsize Struein) 

# these sizes reuefined in \endoftitle 
and \acnoutpnt 

\normal 
\gde f \tpageCT3 
\gde f \column<T) 
3 

OPLAIN . TEX 

% Plain Output routine 

\def\plainoutputC\advpagecount % use the correct page number in b e n d  
\page 
\everpoutput) 

$ Basic output routine 

\def \basicoutputC\advpagecount % use the correct page number in \send 
\vbox to Struein<\page 

\vf ill 
\ctrline<\cnrten \countO)) 

\everyoutput) 
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OWOODS . TEX 

[ 

# foods output 
% (To look like previous versions o f  the annual report.) 

Anatomy of a Macro Package 

\def \Woodsoutput(\advpagecount 
\vbox to 9trueinC\ctrline€\ninepoint\sl -\countO-3 

\vf ill 
\page3 

\everyoutput> 

29 

SBLOCK . T M  

% Block Style 

\def\blockstyle<\maxdepth 2pt 
\parindent Opt 
\parskip 6 pt plus 6 pt minus 2 pt % Skip a line between paragraphs. 
\lineskip lpt plus Opt 
\topskip 24pt plus 6pt minus lOpt 
\botskip i5pt plus 3pt minus 9pt 
\topbaseline Opt 
1 
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% Basic Style 

\def \baaicstyle(\maxdepth 2pt 
\parindent 2Opt 
\parskip Opt plus 1 pt 
\lineskip ipt plus Opt 
\topskip 24pt plus 6pt minus 1Opt 
\botskip 15pt plus 3pt minus Qpt 
\topbaseline Opt 
3 

% notes 

\def \putnotesC\specialbegin(fixup Notations) 
\openl=dumyl. tmp % Close the firnot file 
\input f ixnot . tex % Nor put text here. 
3 

DEFER. TEX 

% defermode based on that nit ten by B r ~ n t  Hailpern and Jim Boyce 

% box 1 is slop on current page 
box 2 is extra slop on current page that will go on following page 

\def \def er{\save2\vbox{) X no extra slop yet 
\outputC\savel\page\outputC\save2\page3~ % cause stuff to be saved 
\eject 8 flueh out current page 
\standardoutput 
\ifdimen lht2>0ptC\unboxl\savei\box23\elseC~ X c w e n t  below 

% put out full 'page and copy partial page 
\if F\deferredpage{\gdef\deferredpage<T) 

\advpagecountone 
\savethepagecouat 

)\elsd3 
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\defer % do it this time too! 

MTOFC . TM 

# table of contents 

\def\begintofc{\gdef\chapternumber(O) 
\setpagecount<-1) # initial page number for cover page 
\specialbegin<Table of Contents)) 

\def\endtofc<\par\viill\eject % put out this page before screwing up page # 
\gdef \chapternumber{O) 
\setpagecount(O) 

3 

\begintof c % do it now too! 
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~OOFILL Program 

NOFILL Program 

Lynne A. Price 
Patrick Miligan 

BNR INC., 
subsidiary of Bell-Northern Research, Ltd. 

Below is the source for a SAIL program called NOFILL. This program reads an ASCII text f h  and 
outputs a me that can be processed by TEX in order to typeset a listing of the original me. Line spacing 
ia preserved and characters which have special meaning to 'Q2C (e.g., backslaah and braces) do not cause 
problems. This program is very useful to documenters of 'XE)(: macros who wish to prepare lengthy examples 
of corresponding input and output. Preparation of documents that include sample programs in various 
programming languages is also simplified with this program. For example, the Listing s h m  here waa itself 
generated by XOFILL. Follcrwing the program listing is some test data that can be used to verify this code 
and the corresponding output. 

Source of NOFILL: 

begin 18nof illu 
comment ?hie program generates a Tex input f i l e  that typesets A8CfX 

text  f i l e s  Ce.g;, TeX macro source). The output f i l e  has the form 
€\ty\save£J\hboxiA) 
\def \# i<\ty\cEar'043>) X Defines for special characters 

\dei \up ii\ty\cbar' 138)) 
\hbox<f l r s t  l ine3 
\hbor<second line) 

Wox i las t  l ine) 
\hbox<) 
> 

The ca l l  t o  \ ty on the f i r s t  l ine  is assumed t o  select an appxopriate font. 
usually a fixed-wid= typwriter font. The nidth of aaf character (the 
l e t t e r  'AU, for  instance) can then be,used to space special charactera 
from other fonts, Box 9 i s  used t o  sate t h i s  nidth. 
The text of each line is copied direct17 from the input f i l e  t o  the output 
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f i l e  with special characters changed t o  macro cal la (for example. a space 
in the input is output as "\ l and a backslash is output 8s When 
long input l ines occur, or when an input l ine contains several special 
characters that expand to macros with long names, one bbox ca l l  may 
be output over several line6 in  the output f i l e .  The macros used to  output 
special characters are controlled by m e  SAIL macro mchartableP deflned 
below. Users a t  different s i tes  or with different applications may wish t o  
modify th is  table. 
* 

define crl f  = "'15&'12*; 
define cr = "15" ; define l f  = *'i2. ; 
define normal = "0". f m d c r  = "in, foundtab = .'2", special = '9' ; 

comment Output line6 are broken after nuulen clrsracters (or af ter the 
f i r s t  control sequence that  ertends past maxlen characters). This cutoff 
makes output f i l e s  easier t o  read on terminals w i t h  narrow'screens and 
also prevents the generation of TeX input l ines longer thaa the maximum 
150 characters; 

define rmaxlen = "60m ; 

require 'w><>* delimiters ; 
comment The following table defines the processing performed on each input 

character. The SAIL macro 'actionn has three parameters: the name of tlre 
ASCIf Character, the name of an action to be performed .hen the character 
i s  encountered (used t o  control the case statement in  the main program loop). 
and, fo r  special characters, a str ing to  be output when the character is 
encowte=ed. The order 02 actions in  th is  table is significmt--when 
changes are made, the order must be preserved. 
, 

define chartable=< 
action(<I!KJL>, <special>, <"\up Ooi>) , 
action(<'A (SOH) > , especial>, <"\up An'>) , 
action(<-B (STXI >, <special>, <"\up Bn>) , 
action(<'C (ETX) >, <special>. cn\up Cm>) , 
action(<-D (EOT) > , <special>, <*\up Dm>). 
action(<-E (ENQ) > , <special>, <'\up Em>) , 
action(<-F (Am)>, <special>, <*\up Fa>), 
action(<'G (EEL) > , <special>, <I1\up Gu>) , 
action(<'H (BS)>,<~pecial>,<~\up Hm>), 
action(<'I (HT) >, <f oundtab>, <'\up Im>) , 
action(caJ (LF)>,<special>, <"\up .PI>), 
action(<-K (V'I)>,<special>,<*\up Ku>). 
action(<'L (FF) >, <special>, <*\up Lm>) , 
action(<'M (CR)>, <f oandcr>, <U\up Y4'>), 
action(<'l (SO)>, <special>, <*\up Wm>). 
action(<-0 (81) >,<special>, <'\up Om>). 
action(<'P (DLE) >, <special>, <'\up Pu>) , 
action(<'Q (DC1 I>, <special>, <"\up Om>) , 
action(<-R (DC2) >, <6pecial>, <"\up Rm>) , 
action(<^S (DCS) >, <spec1 al>,  <*\up 8 9 )  , 
action(<-? (DC4) > , <special>, <"\up Tm>)  , 
action(<-U (MAK) > , <special>, <"\up Um>) , 
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actlon(<'V (BY#) >, <epecial>. <"\up Vw>) . 
action(<*V (ETB) > , especial>. cm\up I*>) . 
actian(<'X (CAN) > , <special>, <"\up Xu>) , 
action(<'Y (EM) >. <special>. <'\up Yu>) . 
action(<'Z (SUB)). <Speci8l>,<'\~p Zm>) , 
action(<ESC>, <special>, <"\up IN>) , 
action(<FS>, <special>, <"\up \\">I , 
actlon(<GS> , <special>, <"\up 1 . 
action(~RS>,~special>,~U\up \'*>), 
actlon(<US>, <special>, <m\up \,.>I, 
a~t ion(~spa~e>,<spe~ ia1~,~* \  '>I, 
action(<!>, <normal>,<")). 
action(<*>. ~Ormal>,<Ym>). 
action(<#>, <special>, <(t\#(t>) , 
action(<$>, <special>, <ag\$m>), 
action<<%>, <8pecial>, <g8\%m>), 
action(<&>, <normal>, (">) , 
action(<' >. <special>, <(t\om>). 
action (< 0,  <normal>, < *>I , 
action(<)>, <n~rmal>,<~'~>) , 
action(<*>, <normal>. <"'>), 
action(<+>, <normal>, <g8m>), 
action(<.>,<n~rmal>,<~~>). 
action(<->, <normal> , 
action(<.>,tn~rmal>.<~~>), 
action (</>. <normal>, , 
llO1 action(<digits>, (aormal>, ('9) , 
action<<: >, <normal>, caBm>). 
actlon(<;>,<n~rmal>,<~~>), 
action(<less than>,~n~rmal>,<~">), 
action (<=>, <normal>, < n *>) . 
actian(<greater than>. (normal>. cam>), 
action(<?>, <normal>,<"'>) , 
action(<0>.<n0rmal>,<"~>), 
[a61 action(<upper case letterrr>,<nor~l>.(">), 
action(< C>, <normal>, 
action(<\>, <special>, <w\\'>), 
action(<] >, <nornal>, . 
a~tian(<->,<spe~ial>,<~\~~>), 
action(<->, <special>, <*\-L>), 
action(<~>.<specIal>, <m\-m>), 
[a63 action(<lover case letters>, caOrnml>, <* *>I, 
actlon(<O, <~peclal>, <m\i'8>) , 
action(< I >,<special>, <#I\ I 
action(<3>. <special>, <*\P>). 
action(<->, <special>. <m\-m>), 
action<<DEL>,<8pe~lal>,<~\ap 9 9 )  
>; 

daZlne action(a,b,c) = <b>; 
preloadtXwith chartable; 
intieger array states 10: 1271 ; 
redel l ae  actian(a,b, c) = <c> ; 
preload?'Xri~ chartable ; 
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string array strings 10 : 1271 ; 

external integer !SKIP! ; 

string inf ile, outf ile, nextchar; 
integer chan, dbreak, deof, table. state, outxnt, incnt, i, spacestotab ; 
boolesn skipnext ; 

procedure cntprint(str1ng 8); ccamnt Output a string and count its length; 
b e e  

outcnt := outcnt + length(s1 ; 
prlntb) ; 

end ; 

!SKIP! := TRUE ; 
prlnt (WlFI13.u, crlf 1 ; 
rrllile !SKIP! do begin 

print (I8 Input file name? 1 ; 
infile := intty; 
lookup(chan, Infile, deof 1 ; 
chaa := openfile(ia2ile, .ROEu) ; 
if !SKIP! then begin 

infile := lnfile&*.TWm; 
lookap<chan. W i l e .  deof 1 ; 
cham := openfile(infile, "ROEm) ; 
if !SKIP! then printCinfile,' bad. Try agein ...', crlf); 
end ; 

end; 
setinput (charr ,I. dbreak, deoil ; 
print ("Output file (Deiault : IOFIU.  IW) ? '1 ; 
if (outfile:=intty.) = U. then o~tfile:=~11(1FILL.TW. ; 
setprint (oatf ile , .Fm) ; 

print("i\ty',crlf) ; 
print (*\def \# ii\ty\~hsr'0433)~, cr 1s) ; 
print (u\def \# ii\ty\chsr00443>., crlf) ; 
print P\aer \% ii\ty\char'04533., crlf) ; 
print ("\def \' ii\ty\char'0153P, crlf) ; 
print ('\&el \\ ii\ty\char' 1343>", crlf l ; 
p~lnt(~\def \' i<\ty\~har'ol73>~, crlf) ; 
print Cm\def \- ii\ty\ch&r'O323>', crlf) ; 
print Cn\def \ ' ii\ty\char'0t633~, crlf) ; 
print (*\def \i C<\ty\char' 17333., crlf) ; 
print ( W e f  \ I ii\ty\chsr' 17433*. crli) ; 
print ("\def \3 Ci\ty\chsr' 17633n. crlf) ; 
print ("\def \- ii\ty\chsrm 02433", crlf) ; 

print ("\def \up ii\ty\char' i363>*, crlf) ; 

print (crll , n\hbaxCnl ; 

setbrea$(table := getbreu, ", '., ; 
deof := 0 ; 
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nextchar := input(chan, table) ; 
incnt:= 1 ; caament incnt c m t s  characters on input line ; 
o u t a t : =  length(m\hbor(a) ; coment aatcnt counts characters on output line ; 
while NOT deof do begin 

i f  outcnt > maxlen then begin 
print('\!* L cr l f )  ; 
outcnt := 0 ; 
end ; 

skipnext := FALSE ; comment wed for  mlookabeadm in cr-lf pairs ; 
case states Cnextcharl of - begin 

Cnormall 
begin 

cntpr i n t  (nextchar) ; 
end ; 

[special] 
begin 

cntprint (strings bextcharl 1 ; 
end ; 

Cf ouadcrl 
begin 

nextchar := lnput(chan. table) ; 
i f  nertchar = l f  then begin 

p r i n t (uP ,  c r l f ,  '\hboxCm) ; 
incnt := 0 ; 
outcnt := length("\bboxi') ; 
end 

else begin 
cntprint (strings [crl) ; 
shipnext := TRUE ; 
end ; 

end ; 
If oundtabl 

begin 
spacestotab := 8 - ((incnt - 1) HOD 8) ; 
for  1 := 1 step 1 unt i l  spacestotab do cntprlnt(=\ ; 
incnt := incnt + spacestotab - 1 ; 

end 
end ; 

if HOT mkipnext thm nextchar := input(&an, table) ; 
incnt := lncnt + 1 ; 
end ; 

print (93 '1  ; 
end "nofill '; 

Test data for NOFILL : 

ASCII Test: 
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Tab test :  

12~56789012345~89012345878901~456T8801~4567890 
(tab.) 

a b c d e f 8 
aa bb cc dd ee i f  88 
a8a bbb ccc ddd eee f f f  geg 
aaaa bbbb cccc dddd eeee f f f f  gggg 
aaaaa bbbbb ccccc ddddd eeeee f f f f f  ggggg 
aaaaaa bbbbbb cccccc dddddd eeeeee f f f f f f  gggggg 
ma- bbbbbbb ccccccc ddddddd eeeeeee f f f f f f f  ggggggg 

Copaces aud tabu) 
a b c d e f 8 
8 b C d 0 f g 
a b c d e f 8 
a b c d e f g 
a b c d e f 8 
a b c d e f g 
a b c d e f 6 

Copacw) 
b l t i p l e  tab6) 

Test data output from W I L L :  

\hbor(ASCII\ Test:) 
\hbarO 
\hboxi\up A\up B\up C\up D\up E\up F\up G\up H\ \ \ \ \ \ \ \ \I 
\up J \ U ~   up t\up M\UP  up o\ap p\up u\up  up s\ap ~ \ a p  u\up Y\I 
\up I\up X\up Y\up z\up [\up \\\up I \up \-\up 1-3 
\hboxi\ I w\a\%&\- o a+, - . /0123458789 : ; <=>?3 
\hbox iQABCDEFGHI~OPQRSTUVlXrZ  [\\I \'\,) 
\hboxi\ 'abcdef ghi j klmnapqrstuwqz\i\ I \>\'\up ?3 
\hlxxil 
\hboxi3 
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\hboxCTab\ teat:) 
\hboxO 
\ h ~ ( l 1 3 4 6 6 7 8 0 0 1 2 9 4 5 6 7 8 9 0 1 2 3 4 6 6 1 8 9 0 ~ 2 ~ 6 7 8 9 0 ~ ~ ~ ~ ~ ~ ~ ~ ~  
\ h b c u C . \ \ \ \ \ \ \  . \ \ \ \ \ \ \  . \ \ \ \ \ \ \ . \ \ \ \ \ \ \ \ I  
. \ \ \ \ \ \ \  . \ \ \ \ \ \ \ . \ \ \ \ \ \ \ C t a W ) 3  
\ h b w C a \ \ \ \ \ \ \ b \ \ \ \ \ \ \ c \ \ \ \ \ \ \ d \ \ \ \ \ \ \ \ !  
e \ \ \ \ \ \ \ f \ \ \ \ \ \ \ g >  
\bboxCaa\ \ \ \ \ \ bb\ \ \ \ \ \ CC\ \ \ \ \ \ dd\ \ \ \ \ \ \1  
e e \ \ \ \ \ \ f f \ \ \ \ \ \ g e )  
\aboxiaaa\ \ \ \ \ bbb\ \ \ \ \ ccc\ \ \ \ \ ddd\ \ \ \ \ earn\! 
\ \ \ \ \ f f f \ \ \ \ \ g g g >  
\hboxiaerra\ \ \ \ bbbb\ \ \ \ cccc\ \ \ \ dad \  \ \ \ eeee\ \ \ \ \ I  
Sfif\ \ \ \ gggg3 
\haarCaasaa\ \ \ bbbbb\ \ \ ccccc\ \ \ ddMd\ \ \ eeaee\ \ \ \! 
f f t f f \  \ \ ggggg) 
\hboxiaaaaaa\ \ bbbbbb\ \ cccccc\ \ dddddd\ \ eeeeee\ \ f i f f f \ !  
f \  \ mggg83 
\hbox<aaaoaaa\ bbbbbbb\ ccccccc\ ddddddd\ eeeeeee\ i f i f f i f \  g\! 
axsgao 
\ h b a r C . \ \ \ \ \ \ \  . \ \ \ \ \ \ \ - \ \ \ \ \ \ \ . \ \ \ \ \ \ \ \ I  
.\ \ \ \ \ \ \ .\ \ \ \ \ \ \ .\ \ \ \ \ \ \ Capace=\ md\ %a\? 
bs) 3 
\ h b o a i a \ \ \ \ \ \ \ b \ \ \ \ \ \ \ c \ \ \ \ \ \ \ d \ \ \ \ \ \ \ \ !  
e \ \ \ \ \ \ \ f \ \ \ \ \ \ \ g )  
W o x i \ a \ \ \ \ \ \ \ b \ \ \ \ \ \ \ c \ \ \ \ \ \ \ d \ \ \ \ \ \ \ I  
\ e \ \ \ \ \ \ \ f \ \ \ \ \ \ \ @  
\ h b o x i \ \ a \ \ \ \ \ \ \ b \ \ \ \ \ \ \ c \ \ \ \ \ \ \ d \ \ \ \ \ \ I  
\ \ e \ \ \ \ \ \ \ f \ \ \ \ \ \ \ g >  
\ h b o x € \ \ \ a \ \ \ \ \ \ \ b \ \ \ \ \ \ \ c \ \ \ \ \ \ \ d \ \ \ \ \ I  
\ \ \ e \ \ \ \ \ \ \ z \ \ \ \ \ \ \ g >  
\ h b o x ( \ \ \ \ a \ \ \ \ \ \ \ b \ \ \ \ \ \ \ c \ \ \ \ \ \ \ d \ \ \ \ I  
\ \ \ \ e \ \ \ \ \ \ \ f \ \ \ \ \ \ \ g >  
W o x i \ \ \ \ \ a \ \ \ \ \ \ \ b \ \ \ \ \ \ \ c \ \ \ \ \ \ \ \ !  
d \ \ \ \ \ \ \ e \ \ \ \ \ \ \ S \ \ \ \ \ \ \ g 3  
\ h b w i \ \ \ \ \ ' \ a \ \ \ \ \ \ \ b \ \ \ \ \ \ \ c \ \ \ \ \ \ \ !  
\ d \ \ \ \ \ \ \ e \ \ \ \ \ \ \ f \ \ \ \ \ \ \ g >  
\ m i . \ \ \ \ \ \ \ . \ \ \ \ \ \ \ . \ \ \ \ \ \ \ . \ \ \ \ \ \ r  
\ \  . \ \ \ \ \ \ \  . \ \ \ \ \ \ \  . \ \ \ \ \ \ \  (€pa-813 
\ b b a * i . \ \ \ \ \ \ \ \ \ \ \ \ \ \ \  . \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ \ I  
.\ \ \ \ \ \ \ \ \ \ \ \ \ \ \ .\ \ \ \ \ \ \ Wlt ip le \  tabs\! 
> 

\bbxC3 
\hboxU) 
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(* Generate TEX input f i l e  t o  typeset ASCII text  (1.9. TEX ntacro eoltrce) *) 
(* written using Hedrick's Topa-20 Native Mode Pascal compiler *I 

Program NoFi11 (Input, Output) ; 

Canst 
YaxLen = 60; (* Maximum length of outpu* l ine *) 
LF = 012B; <* ASCII Line Feed *) 

TYPe 
Charclass = (Printing. Quoted. Control, HTab. Return); 

vat 
Nextchar : Char ; 
CharType: Array CO 
Incount : Integer ; 
Outcount: Integer; 
I : Integer ; 

Procedure Ini t ia l ize;  

. 1WB1  of Charclass; 

(* Scratch counter *) 

(* In i t ia l ize CharType array. . . *I 
Begin <*Initialize*) 

(* Btart of MCII Control Characters: *) 

For 1 := 0608 t o  OIOB Do (* WL t o  88 *) 
CharTme 111 : = Con$rol; 

CharType C012B1 := Control; (* LF *) 
CharType CO13Bl : = Control ; (* VT *I 
CharType COl40I : = Control ; (* W *) 

Chartype COi501 : = Return; (* CR *I 

For I := Oi6B t o  0378 Do (* 80 ta US *) 
CharType [I1 := Control; 

C* Eud of ASCII Control Characters *) 

CharType C040B1 
CharType C04181 
CharType C042BJ 
CmrType Co43Bl 
CharType C044Bl 
CharType C04581 
CharType [048B] 
CharType E04TBl 

:= Quoted; 
:= Printing; 
:= Printing; 
:= Qwted; 
:= Quoted; 
:= Quoted; 
:= Printing; 
:= Quoted; 

For I := 0508 t o  132B Do (* ( t o  Z *) 
CharTypeCXl := Printing; 



TUGboat, Volume 2, No. 1 

Page 2 

CharType ll3SB1 := Printing; 
CharType [13431 : = Quoted; 
CharType C135Bl := Printing; 
CharTypeCl36Bl := Quoted; 
CharType Cl37Bl : = Quoted; 
CharType Cl4OBI : = Quoted; 

For I := 141B t o  172B Do 
ChslType CII : = Printing; 

CharTypeCi73Bl := quoted; 
CharType Ci74Bl : = Quoted; 
CimrType [175B] : = Quoted; 
CharType ll76B1 : = Quoted; 
CharType ClWBl : = Control; 

End; (*Xnitlallze*) 

Procedure OutCW (Inchar : Char) ; 

var 
Spaces : Integer ; 
Nextchar: Char; 

(* Spaces needed to expend a TAB *) 
(* Used for lookahead i n  CR-LF pairs *) 

Begin (*Output*) 

Incount := InCouut + 1; 

Case -Type IOrd(1nCher)I of 

Print log: 

Quoted: 

Caotrol : 

Begin 
Tr i te (InChar) ; 
outcaant := outcount + 1; 

End; 

Begin 
Write(' \' . Inchor) ; 
outcomlt := Outcount + 2; 

End ; 

Begin 
Ir i te( ' \up '1; 
mCount := batcolmt + 4; 
Illcouat := Incount - 1; 
If Ord(1nChar) > 1OOB Then Begin (* DEL is Special *) 

OutChar (Chr (Ord (Inchar) - 1OOB) ) ; 
End Else Begin 

0ut-r (Chr (Ord(fnChu) + 1mB) ) ; 
End; 

m; 
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Begin 
Spaces := 8 - ( CInCount - 1) XOD 8) ; 
For I : = 1 t o  Spaces Do write (' \ ' 1 ; 
OotCount := OutCount + 2*Spacerr; 
InCount := Incount + Space8 - 1; 

mi; 

R e  turn: Begin 
Read (NertChar) ; 
Xf Ord(HaxtChar) = LF Then Begin 

Writ%Ln(-3-) ; 
Irite('\hboai') ; 
OutCount := 6; (* Length of b b o x i  *I 
InCount := 0; 

End Else Begin 
Write('\up Y'); 
OutCount := OutCauot + 5; 
Outchar (Nextchar) ; 

End; 
End; 

End; (*Case*) 

Trite (. \hbar<' ) ; 
OutCount := 6; 
InCount := 0 ;  

While N o t  (Eof (Tnput) ) D o  

Begin 
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If -Count > M a n  Then Begin 
IriteLoC'\! '1 ; 
OUtcoPnt := 0 ;  =; 
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LIST MACROS 

Lynne A. Price 

BNR INC., 
subsidiary of Bell-Northern Research, LM. 

In many document systems, there is a need for lists of indented paragraphs marked by numbers, bullets, 
Ietterr, or other symbols. This article describes the design of a '&$ macro package that pruvides such a 
facility with examples of the use of the macros and a listing of their source. . An author indicates in a '&X input d e  that a list is to begin with a call to a start-of-list macro. 

The start-of-list macros indicate the type of list. 

(1) Lists begun with the following macros are marked with numbers or letters &closed in 
parentheses: 

(a) \numberlist - Arabic numerals 
(b) \rowlist - lower-case Roman numerals 
(c) \ROMANLIST - upper-case Roman numerals 
(d) \alphalist - lower-case letters 
(e) ULPBALIBT - upper-case letters 

(2) Lists begun with the following macros are marked with numbers or letters followed by a 
period: 

a. \dotnumberlist - Arabic numerals 
b. \dotromanlist - lower-case Roman numerals 
c. \WTROHMLIST - upper-case Roman numerals 
d. \dotalphalist - lower-case letters 
e. \DOTALPHALIST - upper-case letters 

(3) Lists begun with the following macros are marked with numbers or letters that have no 
surrounding punctuation: 

a \nopuncnumberliet - Arabic numerds 
b \nopuncrol~aalist - lower-case Roman numerals 
c \Ho~CROYAIOLIST - upper-case Roman numerale 
d \nopuncalphalist - lower-case letters 
e \NOWNCALPHALIBT - upper-case letters 

(4) Lists begun with the following macros we marked with numbers or  letter^ followed by a 
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right parenthesis: 

a) \closenumberlist - Arabic numerals 
b) \ c l o s e r o ~ l i s t  - lower-case Roman numerals 
c) \CLOSWOYANLLST - upper-case Roman numerals 
d) \closealphalist - lower-case letters 
e) \CLOSEN.PHALIST - upper-case letters 

(5) The macro \bul let l ist starts a list of items marked by bullets. 

(6) The macro \dashlist starts a list of items marked by em-dashes, 

(7) The macro \marklfst icmark>3 starts a list in which each item is marked by the string 
specified as <mark>. 

A call to the macro \ l istitem should precede each item (including the &st one) on a list except 
when the list items occur within tables. This macro inserts the list mark specified liy the start-of-list 
macro, causes the following text to appear in indented blocked paragraphs, md increments numeric 
and alphabetic marks. 

The user may specify a mark for a particular item by using the macro \markitem <<mark>> instead 
of \listitem. Lists in which every mark is specifled in this fashion may be begun with \start l is t  
instead of one of the start-of-list macros enumerated above. Wadng: Spaces and carriage returns 
following macro names are insignificant; in fact, when a macro such as \ l i s t i ten has no parameters, 
unless the following text begins with a special charather, a space or carriage return is required to 
delimit the macro same. However, the TjiJC spacing conventions cause a space or carriage return after 
the right brace that ends the mark specifled with \markitem to result in additional space between 
the mark and the beginning of the list item. As a result of these conventions the input 

\ l istitem 
Mote the position of the f i r s t  word here. 

is equivalent to 

\listitem Mote the position of the f i r s t  word here. 

while 

\listitemlIote the position of the f i r s t  word here. 

would result in an error, because the macro \listitemMote has not been defhed. However, while 

\markitemill---3 
Hate the position of tho f i r s t  word here. 

is equivalent to 

\morkitemiA---3 Note the position of the f i r s t  word here. 

the two latter probably do not produce what the user intended and are not equivalent to the correct 
form 

\~srkitemill--->Note the position of the f i r s t  mrd here. 

0 Lists may occur within other lists-up to four levels of nesting are permitted. 

a The macro \listmark can be uaed within tables to insert the current list mark. Like \li~tltem, 
listmark increments numeric and alphabetic marks. It does not, however, dec t  the current 
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The end of a list is indicated by the macro \endlie%. 

The X@C control sequence \par used to indicate the end of paragraphs should not be incIuded before 
the beginning of a list or before calling \lietitem. However, individual items may contain several 
paragraphs separated by calls to \par. 

Wsmlngr A blank line or a iine containing only a comment is treated by QjX identically to the 
control sequence \par. Normally, several adjacent calls to \psr are equivalent to a single call, ao 
that one or more blank lines or comment lines csn appear between paragraphs. Within lists, huwemr, 
\par is redefined so that successive paragraphs will have the appropriate indentation. Multiple calls 
to \par within lists can create unexpected results. Therefore, blank lines and comment lines should 
be avoided within lists. 

These featurea are illustrated in the following example taken from Acts I1 and m of Hamlel: 
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rnrt a piece of work is a man! H o w  noble in reason! 
How infinite in f d t y .  in form and maria@! How express and 
admirable in action! How llke UL angel In apprehen8iont 
H o w  like a god! The beauty of the world! The paragon of aninrlm! 
And yet. to me, what is this quintessence of 
duet?$\ldots$\n~berlist\listitea To be, 
or not to be: that is the question. Whetber: 
\alpEalist\listitem 
'Tis nobler in the mind to suffer the slings and a r m s  of 
oatrqeous fortune; or 
\listitem To taka arm against a sea 0% troubles. 
and by opposing. end them.\endlist 
\listitem 
To die; to sleep; no mare; 
\alphalist\listitem 
And by a sleep .to say we end the heart-ache and the thousand natural shock6 
that flesh is heir to. 
\listitem 
' T i s  a coneurnation devoutly to be rlsh'd.\endlist\listlt.m 
To die; to aleup;---to sleep? 
Perchance to dream! Ay, there's the rub. 
Far in that elrep of death .hat dreams may come, men we have shpifl'd off 
this mortal coil, must give ua pause. There's the respect 
that makes calamity of so long llfo.\endllst 
$\ldots$ Thus conscience does make corards of us all; and thus the art in hue 
of resolution is sicklied o'ez with the pale cast 0% mougbt, md enterpri8em 
of great faith and moment with tbis regard their currents turn awry, md 108. 
the  name of aCti0ll. 
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What a piece of work is a man! How noble in reason! How inhite in faculty, in form 
and moving! How express and admirable in action! How like an angel in apprehension! 
How like 8 god! The beauty of the world! The paragon of animals! And yet, to  me, 
what is this quintessence of dust?. . . 

(1) To be, or not to be. that is the question. Whether: 

(a) 'Tis nobler in the mind to suffer the slings and arrows of outrageous 
fortune; or 

(b) To take arms against a sea of troubles, and by opposing, e d  them. 

(2) To die; to sleep; no more; 

(a) And by a sleep to say we end the hearbache and the thousand natural 
shocks that flesh is heir to. 

(b) 'Tis a consumation devoutIy to be wish'd. 

(3) To die; to sleep;-to sleep? Perchance to dream! Ay, there's the rub. For in 
that sleep of death what dreams may come, when we have shdi'd of? this mortal 
coil, must give us pause. There's the respect that makes calamity of so long life. 

. . . Thus conscience does make cowards of us all; and thus the native hue of resolution 
is sicldied o'er with the pale cast of thought, and enterprises of great faith and moment 
with this regard their currents turn awry, and lose the name of action. 

Figure 2. Nested Lists-Sample Output 

The example beIaw shows the use of the list macros in conjunction with w s  alignment feature (the 
latter is used to produce tables). Alignment is described in Chapter 22 of the 'Q$ manual. 
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\numberlist 
Ictr lineolenu3 
\ctr 1lneCJune 25. 1980) 
\=kip 4ex 
\ctr  l ine i \~C\aal ign. ( \h i i l l# \@ I # W i l l \ c r  
\listmrklTomsto Bisque Soup\cr 
\listmarklSpinacll hlalad\cr 
\listmarklTumaa Pot Roest\cr 
\listmark (Zucchini Souif l\' e\cr 
\listmarklRice Pilaf\cr 
\ l isWklBra ided Onion Bread\cr 
\listmark l Cream Puff Bwans\cr 

* )33 
\endlist 

Figure 3. Lists Within Tables-Sample Input 
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Menu 
June 25, 3980 

(1) Tomato Bisque Soup 
(2) Spinach Sdad 
(3) Tuscan Pot Roast 
(4) Zucchini Sourn6 
(5) Rice Pilaf 
(6) Braided Onion Bread 
(7) Cream PuE S m s  

Fignre 4. Lists Within Tables-Sample Output 

The remainder of this article describes details about the list macros that many readers may wish to 
skip. 

The indentation for all levels of nested lists is determined by the font in effect when the outermart 
list is started. Each lave1 of list is indented by an amount of space equivalent to 4 ems in the initial 
font. This default may be changed by setting \varunit <dimen> where <dimen> is the amount of 
indentation desired. (See Figures 5 and 6 below.) 

The list macros use the Jingle W a b l e  unit" provided by 'QX. Therefore, the user must not redehe 
\ramit except to change the indentation of list items as described above. 

0 Since \par control sequence is used to end a paragraph rather than to start a new one, \pu. 
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should not precede the text of list items. Nevertheless, to ensure proper indentation within lists, 
a macro call is necessary at the beginning of each paragraph. The required spacing information is 
provided at the beginning of list items by the macros \listitem and \markiten <<mark>> and by 
\par before succeeding paragraphs. A special case occurs, however, after the \endlist that folluws 
a list that appears within another list when the following text is part of the same list item in the 
outer list as the one that contained the inner list. In this situation, the \endlist that ends the inner 
list should be immediately followed by \continue. However, the \endlist that ends the outetrnort 
list can be immediately followed by the text of the following paragraph. These situations (and the 
\varunit construct discussed above) are illustrated in the following example: 

\def \trademarki\raise 1.4ex\hboxi\sposei\ralse iex\Eboxi\curfont O\char' 14253\! 
\hboxC\curf ont fR>>> 

TSR Games manufactures rule books. character records, polyhedral dice, and 
o-er accessories for playing the fantasy r\A ole-playing game, 
(\it Dungeons and Dragons3\trademark. 
Each player creates a character whose traits are determined by rolling dice. 
The resulting characters belong to one of several classes Including: 
\startlist 
\saveQ\hboxi\it Magic Users:\quad\qquad> X Set list indentation to the ridth of 
\-it lwdQ X the string mMagic Users: 
\merkitemi\it F1ghters:)Any human character can be a fighter as ate aost 
halflings, dwarves and elves. Fighters 
\marklisti*3\listitem 
Can use any weapon.\listitem Can wear armor. includhg magic armor. 
\listitem Can do no magic.\listitem Become harder 
to kill as they become more experienced.\andlist 
\iosrkitemi\it Thieves:>Human characters can be thieves. Thieves have 
special abilitles:\bulletlist\listitem 
They can survive attacks from behind. 
\listitem They can climb sheer surfaces. 
\listitem They can pick locks and pockets. 
\endlist X the following is part of list item containing entire preceding list 
\continue 
Special rules exist for halflings, dwarves, and elves who are tihievss. 
\markitem<\it Magic Users :>Any human can also be a magic user. 
Magic users cannot wear armor or use most magical weapons. 
They can, however, use all other magic item and they can caeC spells. 
\endlist 
The game is played as a series of adventures. Players may play the same 
character for several adventures, and the character gaias in experience 
as it sutrlves each adventure. 

Figure 5. Use of \continue-Sample Input 
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TSR Games manufactures rule books, character records, polyhedral dice, and other 
accessories for playing the fantasy rBle-playing game, Dungeon8 a d  ~ r u g o d ? .  Each 
player creates a character whose traits are determined by rolling dice. The resulting 
charaders belong to one of several classes including: 

Fighterr: Any human character can be a fighter as are most hatfinPs, dwarves 
and elves. Fighters 

* Can use any weapon. 

* Can wear armor, including magic armor. 

* Candonomagic. 

* Become harder to kill as they become more ex- 
perienced. 

Thieves: Human cliaracters can be thieves. Thieves have special abilities: 

They can survive attacks from behind. 

0 They can climb sheer surfaces. 

0 They can pick locks and pockets. 

Specid rules exist for balfinga, dwarves, and elves who are thieves. 

MWc Userr: Any human can also be a magic user. Magic users cannot wear armor 
or use most magical weapons. They can, however, use all other magic 
items and they can cast spells. 

The game is played as a series of adventures. Players may play the same character for 
several adventures, and the character gains in experience as it survives each adventure. 

Figure 6. Use of \continue-Sample Output 

Block paragraph structure is used inside lists. At the end of a list, paragraph indentation is reset 
according to the value speciiied in the macro \saveparindent. Users of standard macro packages 
need not concern themselves with the latter. Users, however, who design their own formats should 
know thst the default value is 2 ems in the current font. To select another d u e ,  we 

\def \savepar indent €<dimen>> 

The slide macros, for example, which assume block.paragraph structure throughout, include the 
command 

(here 4 is the number sero not the letter 0). 



106 TUGboat, Volume 2, No. 1 

List Macros 

0 Since each Iist item is assumed to start a new paragraph, the same amount of vertical npace that 
QjX inserts between paragraphs is inserted between list items. When the list items are very short, 
this amount of white space is excessive. The space between paragraphs is controlled with the 
command \p&rskip <dimen>, where, folhing Knuth's notation, <dimen> may be any dimension 
or size. For example, \parskip Opt completely suppresses extra spacing between list items. Figure 
7iIlustrates how this command was used at the beginning of this article. Note the use of l)jX's 
grouping feature (braces) to indicate that the change in \parskip should have eftect only within the 
inner lists. 

bumberlist\listitem 
Lists begun with the follouing macros are marked with numbers or letters 
eaclosed In parentheses: 
\alphalist 
\listitemi\ty \\numberlist> --- Arabic m 1 1 ~ 8 1 8  
€\parakip Opt 
\listitemi\ty \\romanlist3 --- lower-case Roman numerals 
\listltomi\ty \\ROYANLIST> --- upper-case Roman numerals 
\listitemi\ty \\alphalist> --- lover-case letters 
\listitemi\ty \\ALPflALIST> --- upper-case letters 
\endlist3 
\listitem 
Lists begun with the following macros are marked with numbers or letters 
followed by a period: 
\dotalphalist 
\listitemi\ty \\dotnumberlist> --- Arabic numeral8 
(\parskip Opt 
\listitem€\ty \\dotromsrrlist) --- loner-case Roman numerals 
\listitem(\ty \ \ D O T R O ~ 1 8 T >  --- upper-case Romsn numerals 
\listitem€\ty \\dotalphalist) --- lower-case letters 
\listltem€\ty \\DOTALPHALIST> --- upper-case letters 
\enalist3 
\endlist 

Figure 7. Changing the Spacing Between List Items-Samp' 
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(I) Lists begun with the foIlowing macros are marked with numbers or letters 
enclosed in parentheses: 

(a) \numberlist - Arabic numerals 
(b) \romanlist - lower-case Roman numerals 
(c) \ROMAM.IBT - upper-case Roman numerals 
(d) \alphallst - lower-case letters 
(e) \ALPKALIST - upper-case letters 

(2) Lists begnn with the following macros are marked with numbers or letters 
followed by a period: 

a. \dotnumberlist - Arabic numerals 
b. \dotromanlist - lower-case Roman numerals 
c. \DO?ROYANLIST - upper-case Roman numerals 

Figure 8. Changing the Spacing Between List Items-Sample Output 

The source of a set of liet macros to implement this design is shawn below: 

% List Macros 

% \neg and \ifzero from Appendix X 
\def\neg#li\setcount#i-\count#l3 
\def \if zero#i#2\else#3i\lfposlli~3\elsei\negltl 

\ifpos#li\neg#l #33\elee<\negXl 12))) 
% Arguments to \iZeq can be constants of counters 
\def\lfeq#l#2~\else#4i\setcounts #l \advcountQ by -#2 

\ifzeroQi#33\elseC#G> 

% CoUpt 9 for scratch, count 0 for list level, count 7 for current item nuaber 
% Box 9 for scratch. File 9 for error messages 

% \Alph prints the vslue of the specified counter according to 
% the alphabetic sequence A, B, C,  . . . 1.8.. if the value of the 
% Counter is 1, \ALph prints A, etc. \alp& does the same except 
% it generates lover case.instead of upper case letters. 
\def \Alph#li\aetcountQ \count#l \advcount9 by ' 100 \char\count93 
\def \alph#ii\setco~t9tQ \couat#l \edvcoaatQ by ' 140 \cher\count9) 

%Hake \endpar a synonym for TeX's standard \paz control sequence. 
%Within a list, \par is redefined to produce an indented paragraph. 
\let \endpar=\par 

% TeX counter 8 is used to count list indentation level. \ifcounteight 
% executes its ith argument if the current vslue of counter 8 is i. 
% Note that only four levels of list are permitted. 
\eel \iicounteight#l#2#3#4i 

\If eqii\caant83€#1> 
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I \startpar starts a paragaph inside a llst 
\def \startparC\hangindent \countBva$ 8 )  

% Start a new paragraph in a current list item after the end of a nested 
% llst 
\def \contlnue€\startpar\hbox to \count8rui)> 

I After a list, psragrapk indentation is reset according to \savepsrindont 
I By default, thls value is 2em 
\def \saveparlndenti2em) 

I At start of an indented list, save item number of outer list 
\def \savecarrot< 

\zicounteight<\xdef \saveai\cormt73>i\xdef \savebi\cop2~t7>3iblef 
\saveci\c~mt73>iLdef\sa~ed~\c~tT>33 

% At end of an indented list, restore item number front previous level 
\def \restorecount< 

\ifcounteight<\setcoutlt7 \save83C\setcountT \saveb>i\setcout? 
\savec3i\setcountT \saved>3 

% Initially, no current list actre 
\det\listitemerrori\~8~.d9iLIST XTEY ETDCOUlOFEReD BUT #O CURREIIT LIST)) 
\def\lietmarkerrori\sad9UIBT HARK EI?COUIIITWED BUT 190 CUWIEMT LIST33 
\def \listitemi\listitemerror> 
\def \listmarki\listmarkerror> 

% Provide for converting item numbers to upper or lower came roman 
\def \roman#l~\setcounte -\co~~t#l\couatQ~ 
\def\Romsn#li\eetcouat 9 

-\count#iLdef \uppernaseromsni\uppercasei\co~t9~~\uppercan#~~ 

I Start of tist macros 
\def \namberlisti 

\startlist 
\setmark< (\count?) >3 

\def \alphalist< 
\startlist 
\selanark€ (\alph'f) 33 

\def Wphsl ist i  
\atartlist 
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\setmark€ (\Alph'f) 3) 
\def \romo~listi 

\startlist 
\setmark< (\romsn7) 3) 

\def \RomanlI~tC 
\startlist 
\setm8rki (\Roman?) 33 

\def \dotnumberlist€ 
\startlist 
\setmark<\count7.3) 

\def \dotalphallst< 
\startlist 
\setmsrli\alph'T. >3 

\def \DOTAlpbalisti 
\startlist 
\setmarlciUlph7.3> 

\def \ d o t r ~ ~ l i s t <  
\startlist 
\setInarki\roman7.33 

\def \ D O T R O ~ ~ ~ ~ ~ €  
\startlist 
\setnark€Uo]111~~7.33 

\bef \nopunurtlmber 1 lsti 
\startlist 
\setmark<\countr>> 

\def \nopcolphalirrtC 
   tart list 
\setmark<\alph73> 

\def \IfO~CAlphall~ti 
\startlist 
\setmark<\lllph?33 

\def \nop~~.cronanlistC 
\startlint 
\setmarki\roman7>> 

\def \~OP~CRomatllisti 
\startlist 
\setmarki\Ronsn733 

\def \closenumberList< 
\ntartlist 
\setmark<\count7) >> 

\def \close&lpholi~t< 
\startlist 
\setm8lk<\alph7)>3 

\def \CloseAlphalisC€ 
\startlist 
\setmark<\Alph'f) >> 

\def \cloaerormanlist€ 
\startlist 
\setlpark€\roman7) 3) 

\aef \CLOSERoluanlistC 
\startlist 
\Setmarl<\Romarr'f) 3) 

\dei \bulletlist{ 
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8 Start 8 list 
\def \startlisti 

\advcountB\setcount 9 \count8 \adtcaapt9 by -4 % comprzte leWl  number 
\ifpose< 

\~def\li~terr~r(ATTEYPT TO BTART \cou.t8TR LEVEL OF BlE8TW LISTS --- 
OKY 4 LEVELS ALLOWED) 

\sead9i\listerror>> 
\else( % Compute indent if first letel 

\li~qii\count83i\save9\hbo1Or)\~~tlllit 4rd93\elseO 
\savecount 
\setcount7 0 
\parindent opt 
\gdef \listitemi\endpar 

\adrc~~ptT 
\startpar\hbox to \count8mC 

\hf ill \if c o u n t e i g a t ~ \ ] ~ a ; ~ k 8 3 C \ ~ k b 3 i \ m k c < \ \ p  to 
25vui333 

\gad \ l i8tmsrki\advcount7\iic~telghti\morka3~~kb><\markc~i\~~33 
\gdef \pari\endpar\startpar\hbox to \count8vuO) 
3 

% End a list 
\ded \enUlieti 

\endper 
\restorecount 
\adrcount8 by -1 
\ifeqi\counte>oi % If ending outermost list, reset paragraph structrrre 8nd 

\gdef \listitem<\listitemerror~ % set error messages to be issued if an 
\gdef \listmezk(\listmarkerror3 8 attempt to epecify a list item is msde 
\pax indent \savepar indent 
\gdei \pari\endpar> 
3 

\else.(\setcouat9\count9\negs\ifpoe9i\sendQ~tra WDLIST33\elseC33 
3 
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TABLE OF CONTENTS MACROS 

Lynne A. Price 

BNR INC., 
subsidiaxy of Bell-Northern Research, Ltd. 

Automatically generated tables of contents are a convenient side effect of many computerized document 
preparation systems. Of course, the style of a table of contents is highly dependent on the style of chapter 
and section headings and whether lists of figures and tables are included. This article describes one set of 
'QjX macros used to number chapters and sections and to produce tables of contents, lists of m e s ,  and 
lists of tables. While many users will prefer other formats than the one used here, macro writers may wish 
to adapt this package to other conventions. The technique used involves writing one or more auxiliary fles 
with \send feature as a document is formatted. These auxiliary ffles contain the information needed 
to produce a table of contents and lists of figures and tables. 

The structure of a document prepared with this package is specified with the following macros: 

0 \chapter itchapter t i t l e>>  starts a new numbered chapter with the indicated heading placed at 
the top of the next page and entered into the table of contents. This macro automatically capitalizes 
all letters in its argument. In the rare situations where lowercase letters are needed, the construct 

can be used to preserve capitalization. 

\saction <<section t i t l e>>  starts a new section with the indicated heading placed on the current 
page and entered into the table of contents. The heading is preceded by the chapter number and 
the section number separated by a period (e.g., the first section in the second chapter is labelled 
"2.1 Section Title"). No automatic capitalization of section titles is performed-the user should 
capitalize the first letter of each word. Section numbers are stored in macro \sectioncount. 

0 \mbsection i<eubsection t i t l e > >  starts a new subsection with the indicated heading placed 
on the current page and entered into the table of contents. Subsections are labelled with the 
chapter number, section number, and subsection number, all separated by periods. No automatic 
capitahation of subsection titles is performed. Subsection numbers are stored in \subsectioncount. 

0 Some documents require more than three levels of headings. The macro \subsub <<sub-subsection 
heading>> dows for additional levels. The specifled heading is placed on the current page and 
entered into the table of contents. However, sub-subsections are not automaticalIy numbered. If the 
user wants a number to appear with the title in the text or in the table of contents, he must include 
it explicitly in the argument to \subsub. 
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The macros \f igure <<figure t i t l e > >  and \table <<table t i t l e> )  generate numbered figures 
and tables with the title centered in the current page. An appropriate entry is made in the list of 
figures or list of tables. Figures and tables are numbered relative to each chapter. Each is labelled 
with the chapter number and the figure or table number separated by a hyphen (e.g., the &st table 
in the second chapter is labelled 2-1). The number of the next figure to be generated is stored macro 
\f igurecount and that of the next table in macro \tablecount. 

\enddoc to end the document 

When processing a document in this format, optionally writes one or more 5les of input that 
can be processed later to generate a table of contents, list of figures, or list of tables. These auxiliary files 
are generated when the original input contains a call to the macro \enablecontents. This call must appear 
before the first macro that would generate a table of contents entry, i.e., before the first chapter. 

The default name for the table-of-contents file is CONTENTS. When the user wishes to use another flle, 
he can specify its name with the control sequence \contentsf i l e  C<f ilensme>3. Analogously, the control 
sequences \f iguresf i l e  C<f ilename>3 and \tablesf i l e  i<f  i lenme>3 govern the names of the 0les used 
for the lists of Qpres and tables. Defaults for the latter are FIGURES and TABLES. If any of the default names 
are changed, the appropriate macro calls must appear in the input before the call to \enablecontents. As 
with the names of all TE;X input files, these generated files have names with the extension ". TEX". This 
extension is automatically supplied, whether or not the default name is used. 

In order for pages to be properly numbered, the user must reserve an appropriate number of pages 
for the table of contents and lists of figures and tables and must, in addition, indicate where this space 
shouid be reserved. The macro \contentshere reserves space for the table of contents and for any lists of 
figares and of tables. The number of pages required for the table of contents is specsed with the control se- 
quence \numbercontentspages icnumber>3. There are analogous control sequences \number2 igurespages 
C<numbsr>3 and \numbertablespages <<number>3. The default numbers of pages are 1 for the table of 
contents and 0 for both the list of figures and the list of tables. Since the auxiliary files for the lists of 
5gures and tables are created only when the corresponding number of pages is nonnrero, any changes to these 
defaults must be made before the call to \enablecontents. When each auxiliary file is processed, an error 
message is issued if the actual number of pages generated does not match the estimate. 

The macros always produce a table of contents first and any list of flgures before a list of tables. 
Two or more of the lists can be printed on one page. With the macro calls \number2 igurespagesi-1) or 
\rmmbertablespagesC-i3, the user indicates respectively that the list of figures or list of tables is not to 
start on a new page. 

In general, the user must mn the TjijX processor separately to format the auxiliary file corresponding to 
each of these lists that appear in a particular paper: An exception occurs when two or more lists fit on a 
single page. In this case, the user must invoke '&X only for the first list on a page; lists that follow on the 
same page are processed automatically. 

These constructs are illustrated in Figure 1, which shows a portion of the 'QX input used to produce 
one document. The input for the two-page table of contents is stored in a e  MACROCON. T W ,  that for the list 
of figures in MACROFIG. TEX, and that for the list of tsbIes in MACROTAB. TEX. The lists of m r e s  and tables 
are printed on the same page. The TOPS-20 command 

formats the table of contents while the command 

was used to format both the list of figures and the list of tables. If the latter two lists did not appear on the 
same page, they would have been processed separately. . .. 
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ria 

Contents go in MACROCON.TEX 
L l s t  of Figures i n  MACROFIG.TW 
L i s t  of Tables In YACROTAB.TW 
2 pages for  Table of Contents 
1 page for  L i s t  of Figures 
L is t  of Tables on same page as L is t  of Figures 
Produce a table of 

Continue with r es t  

contents 

of document 

Figure 1. Preparing the Table of Contents 

In rare cases, the table-of-contents l3e may require editing. This situation is most likely to occur when 
long titles are used or when macro calls occur within tableof-contents entries. Sometimes, e.g., when a 
nonstandard font is required in a table of contents entry, the user may 5nd it convenient to explicitly \send 
information to the table of contents or list of figures or list of tabbs flea. These macros use character output 
me 1 for the table of contents, me 2 for the list of ilgures, and iile 3 for the list of tables. 

The user who is unable to recover from a QX error received while processing a table-of-contents ffle 
should consult a 'Lp;X: wizard. 

The following macros provide chapter and section structure and cause the auxiliary l3es to be created. 
The auxiliary ffles also access these macros and assume them to be stored in a file called TUGCHAP. TBX. 

% Chapter, f igare,  table. and table of contents macros 
\input basic 

% b e g  and \ i f  zero from Appendix X 
\def\neg#li\setcount#l-\couat#l) 
\def\lfzero#1#2\else#3i\ifpos#li#33\elseibe~l 

\ i fpos#li\~leg#l #33\elsei\neg#l #a333 
% Arguments t o  \ i feq can be constants of counters 
\def \if eq#lWX3\else#4i\setcount9 # l  \adtcount9 by 4 2  

\ i f  zeroQi#33\elsei#433 

% Macro t o  advsnce pseudo-counters (I. e . , mscros defined t o  be integers 
% i n  order to  bypass la's l imited number of counters 
\def \adtco~ter#i#2i\setcoUnt9 #i \adrcou~te by #2\xdef #ii\counte)3 

% End of Document 
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\def \enddoc€ 
\par\vf ill 
% Check If Figures aad Tables Lists on Same Page as TOC 
\if O\enableconQ \else< 

\if O\f igurespagesi % no LF 
\if O\tablespages<) % no L.F or LT 
\elsei % TOC, but LT 

\setcount9\tablespages 
\if pos9<3\elsei\ni tecon0itAinpnt \tables)) % LT on same page as TOC 
3 

3 
\else€ % LF 

\setcoutQ\f igurespsges 
\if posSi3 
\else€ 

\if O\f igurespagesC3 
\elsei\niteconOiTAinpat \f Igures31 % LF an same page as TOC 
3 

\setcount9\tablespages 
\if pos9O 
\else€ 

\if o\tablespages<3 
\elseC\writeconiitAirrput \tabLes33 % LT on s a m  page ai LF 
3 

3 
3 

I Close TOC files 
\closeconO\costentspages€Table of Contents1 
\closeconl\f IguxespagesiList of Figures3 
\closecao2\tableapages<List of Tables) 
\vfill\e j ect\end 
3 

% Chapters and sections 

% \chapnum prints right-justified chapter number 
\chi \chapnd1#2i\xdef \curchap€~3\aeve9\hbo1.€#1~\saw8\hboai~~\hskip 

l~d9\hskip-l~d8 #a> 
\eetcouat 0 1 I Page number 
\def\chapter#li 

\if ~ \ f l r s t p a g e ~ ~ \ e l a e i \ ~ i l l \ e ~ e c t 3  I Eject m l w s  this is the r i x s t  chap-ber 
\@el \f lrstpageG3 
\gdef\aectioncouatiO3 
\gdef \f lgurecounti13 
\gdef\tablecountil) 
\vbox to 16exi) 
\hboxi\bf \ ~ v c o u ~ e r \ c h a p t e r c ~ ~ ~ ~ t l \ c b a ~ C l .  3<\chaptercount. )\quad 

\uppercaseC#i33 
\niteconM\wkip 2-3 
\=I tec~OCtAitemincarrtB\bf tAchapnumC1. H\curchap3\quad\uppercase3 
\1rritecan0ii#l3tEtB\c0~~~tOtE3 
\vslcip 29x3 
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\dei\subsubtli 

\vskip 4ex 
\bre& 
\hbdl~<-\lt#i) 
\rrritecon0<TAltemincontB\save9\hbd1i\bfl 

iwd9tB\it3 
\rriteconOi#ltETEtB\c0l~~tOtE3 
\penalty1000 
\pskip lex 
3 

% Table of Contents 
% Mote: to amid inmediate evaluation of some macros, apd to be able t o  
% mite  lines with unbalanced grouping characters to the table of contents 
% files, CTRL-A is used as a escape character C\) CTRL-B and CTRL-E are 
% used as grouping characters (left and right braces, respectively). 

macros for defining file names and estimated page counts 
\der \contentsf tle#li\gdef \contents€#l33 
\aef \f iguresfile#li\gdef \f igures<#l33 
\def\tablesfile#li\gdef\tablesi#i33 
\def\nambercontentspages#ii\gdef\content8p~es<#l33 
\def\numberflgarespeges#1i\gdef\fi~espagesi#l~> 
\def \numbertablespages#li\gdef \tablespagesi#l)> 
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% set defaults 
\contentsfileiCO#TENTB) 
\f iguresf ileiFIGURES3 
\tablesiile<'lABLE83 
\numbercontentspages(i) 
\numberf igurespages0 
\numbertablespagesiO3 

% Mumcon writes on contents file6 information needed to determinethe 
% page number on which the contents or list of figures or tables mhmld 
% start. It also makes table of contents entries for the contents, 
% and lists of figures or tablee. The first parameter is 0, I; or 2 
I to indicate which list is involved; the second is the number of 
% pages that list Is supposed to tske; the third is the title of the list. 
\def \n~on#i#a#3i 

\if 0#2i3 
\eleei 

\writeconOCtAatartpage 
i\countO3i\contentepages3.(\f igurespages3<\tablespage83<#1>>. 

\setcount% #2 
\ifpos9i 

\writecon#lifAstartpage 
, i\countO3i\contentspsges>i\f lgareepsges)i\tableq~es3C#i>3 

\writecon#litAsetcountO tAco~t0)  
\~ i tecon# l i tAxde f tAsaves ta r t i tAe t~3~  
\advcountO by #2 
3 

\else<> 
\writecanOC\vslclp 29x3 
\mitecaPOCtAitemhconii\bf #333CtAstart33 
3 

3 

\def \contentsherei 
\if ~\f i rstpagei) \elsei \~i l l \e ject)  I Eject unlerrs this is the f i rs t  pago 
\numcon0i\contentspage8~iCO~TE10TS~ 
\numconli\figurespages><LIST OF FIGURES) 
\numcon2i\tablespages3iLI8T OF TABLE83 
\def \f irstpageCT3 
> 

% Initialize a particular table of contents file (called from \enablec&rnte) 
% Parameter 1 Indicates a i c h  list. parameter 2 I s  t i t l e  of list, 
% parameter 3 ie estimated number of pages, parameter 4 is file name on 
% which list is to be mitten 
\def \initcon#l#2#3#4< 

\if wso 
\else€ 

\if T\enablecon <\open#l=#4.TW 3 \else i3 
\setcount9 #3 
\ i r p ~ ~ o i  

\mi t e e d 1  (\input tugchap) 
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\nritecon#li\chcode' 001-03 
\rrltecon#ii\chcode'002~1~ 
\rrltecon#1~\chcode'005~23 
\ur itec on#l(tAinput tugtoc) 
\vritecon#l<tAdeftAtorget€X33> 
3 

\else0 
\writeconXlitMesdfngtBX3tE> 
1 

3 

\def\enableconiF> % flag indicates whether table of contents f i l e s  are enabled 
\dof\enablecontentsi 

\gdef\enableconiT> 
\inltcon0iC01TEWlS3\contentspages\contents 
\initconlUist of Figures3\f IgurespagesVigurrs 
\initcon2Uist of 'Iables3\tablespages\tables 
1 

% Cloee a table of contents file, m i te  code to check whether estfmoted 
I number of pages was correct 
\def\closeccm#l#2#3i 

\if 0#2i3 
\else i 

\setcount9 t 2  
\if poaQi 

\writecon#l(\vf ill\ej ect3 
\vr1tecon#l<tAsetcount9 tAaarestart) 
\urit9~0n#l<tAadvcoMtcot 9 by tAtuget3 
\urltecon#iitAaQrcount 9 by -tAcountQ3 
\nitecon#iitAsdvconnt 9 by -13 
\writecon#l<tAifzero 8 O tAalseCtAsendQi#3 Page getlmote Incorrrct>3> 
\wr itecon#l<\end> 
3 

\else<> 
3 

3 

% Figures and Tobles 

\def \f igtab#1#2#3#4< 
\vekip 3ex 
\xdef \tabnum<\chaptercormt-#3> 
\vbori\ctrline<#4 \tabnum\quad $2) 

\if T\enablocon ( 
\n itecon#l ~~A l teminc~ tB tAchapn~ i l -  13i\tabnam)\quod#2tEtB\c~tota)3 

\else i) 
1 

\odvcounterC#SH 
\*skip sox 
3 
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The following macros, assumed to be stored in a file called WGTOC. TaX are required by the aaxiIiary 
mes. 

Table of contents macros 
\deY \leadi\leaders\hba t o  8ptCWi l l .  \hf i l l> \h f l l l )  
\def \heading#li\V'box to 16exO\ctrllneC\bf #l>\wkip Per) 

Advance counter 8 by value in  counter 9 (used i n  calculating start lng 
% page number 
\de f \aUve lght# I i \ se tc~~~~t f l  #I \lfpos9i\advcount8 by -\cauat9>\elsei33' 

\def\startpage#i#2#3##5< % Compute page # there current list startm 
\setcount8 #I % # of f i r s t  page af ter TOC, LF, LT 
\adtelghti#43 % - # of pages for LT 
\ i f  2#5i\setcount 7 #4 doing LT. check i f  not on net page 

\neg7\ifpos?i\advcout8 by -i>\eLseO) 
\else.t\adveighti#33> % - # pages for LF unless doing LT 
\ i f  O#S(\adveight<#2)) \else<> % - # p a p s  for TOC i f  doing TOC 
\ i f  1#5i\setcount 7 13 8 doing LF, check i f  not on net page 

\neg7\ifpos?i\advcount8 by -l>\elsei>> \else<) 
\xdef \starti\count8) 
\advcouat 8 by -1 
3 

\saveO\hbox~lOOO) I Bet box 0 t o  a very lsrge page number t o  determine 
% msximum width 
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UTILITY MACROS 

Patrick Milligan 
Lynne A. Price 

BNR INC., 
subsidiary of Bell-Northern Research, Ltd. 

AB a part of our experience with the creation and urn of macros, wmral s m d  but ua&fd macros 
have been written to aid in the creation of large macro packages. This articIe highlights these utility macros, 
and their usage. 

Font Definition 

In order to facilitate the defhition and use of fonts not declared in BASIC. TEX, a macro called kontdef 
was written to declare a font and define a macro to invoke it. This macro takes three arguments: 

For example, the standard definition of \rm from BASIC. TEX would look lib: 

In addition, we haw adopted the convention that our standard macro packages never uae uppercase 
letters as Font Codes, so that users always know these letters can be uaed for any special fonts declared h 
a specific document. 

The source for \f ontdef follows: 

% The macro fontdef is used t o  declare fonts and define a macro 
% that invokes then. 
\dei\f ontdef #I #2i3<\f at #l=#2 \def X3i\curf ont #I>> 

Counter Value Comparhon 

To extend the macros \nag and \ifzero given in Appendix X of the lj@C manual, we have created 
a macro calied \lfeq which tests equality between two values (which can either be constants or connterr). 
\ilteq takes four arguments: 

This macro uaes counter 9 as a scratch counter. We h e .  found that slwaya having a match coonter 
available is a reamble  way to implement general counter arithmetic. The following example of \Ueq 
compares counter 0 equal to 1: 

\ i f  eq i \c0~l~tO>€l3<Ie one>\elsei Inn' t one) 

The rrource for \ifeq followti: 
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X me macros \neg and \ ifzero are copied from Append* X. 
We bate added \ifeq. Unlike otber similar macros, \ifeq erpectl 

% its arguments to  be values, so i f  a couuter is used it marrt be 
5 specified (e.g.. \count3 instead of 3) and coostantB are pernitted. 
\ d d \ m g # l i \ s e t c o ~ t t l - \ c ~ ~ n t # l )  
\d~\ i fzero~l#2\else#3~\ i fpos#l i lC33\else~egXl 

\ifpos# li\neg#l #S\elsei\neg#i #2333 
\def \ i f  eq#l#M3\elseWi\setcoat9 ti \advcaunt9 by -#2 

\ i f  zeroQi#3)\elseiW>> 

Pseudo Counterr 

In writing large macro packages which keep track of page, chapter, section, subsection, table, and ftgwe 
numbers, it is likely that the ten counters provided by '&X will not be adequate. One alternative is to use 
macros to hold counter values. By using \xdef and \setcount, it is possible to convert counters into macros, 
and vice versa. To facilitate the advancing of pseudo counters, a macro called \*counter was written. 
This macro takes two arguments: 

Counter 9 is used as a scratch counter in \advcounter. The folluwing example 'sets" counter \pageom 
to 1, then *advances* it by 2: 

The source for \advcauater folIows: 

X Macro to  admaace pseudo-counters (i.e.. macros defined t o  be integers 
X in order t o  bypass TeX'a lilnited number of counters) 
\def\abrcounter#l#2(\setcmt9 # l \~vcouutQ by #2\xdef#li\count933 

Uppercue Roman Numerds 

m a s  facility for lowarcase Roman numerals is useful in a variety of applications. However, it is not 
ebvious how to obtain uppercase Roman numerals! Assuming that counter 0 holds a negative value the 
intuitive attempt 

doesn't work since \uppercase see \count0 as a single, nnexpsnded token, not as a token list consisting of 
the Roman numeral equivalent. By using \xdef, we can force the expansion of the negatiw counter to the 
Roman numeral string, allowing \uppercase to produce the desired uppercase Roman numeral. Thus, the 
(non-obvious) sequence 

is what we want! 

We have written two macros ,to return the upper or Iower case Roman eqairalent of a positin counter. 
The macro \roman returns a lawercase Roman nnmeral, and the macro Woman returns an uppercase Romsn 
numeral. Both of these macros use counter 9 as a scratch counter. 

The source for these macros folluws: 
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J Provide for converting poritim carrmterr a upper or larror cure Ronur 
\def \ r o ~ ~ # l f i 8 r t c o u n t 9  -\cwot#l\c~m~tQ) 
\ ~ ~ ~ V L ~ ~ P I L # ~ C \ B ~ ~ C Q U I L ~ ~  

- \ ~~ l~ l l t # l b l e f  \ u p p e r c 8 ( 1 e r ~ ~ ~ ~ \ u p p e r c ~  



ZZT 
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\input letter 
\fontdef H<hebre~>i\hebrew> 
\aef \threedots(\do11~er~$\ldata$~3 
\def \colon<\downeri : )) 
\def \tex<\downer<\rm\rW)) 
\def \lei tparen<\domer< (33 
\def \rightparen<\dower<) >> I 

\def \bang<\doweri ! 33 
\def \downer#l<\lover Spt\hbox<#i>> 
\hebr ew 
\hbox<\downer<1980) RBMEVN) 
\rjustlinei\bang BR mVLS RYHA JSYLAL) 
\hbox to size(XVBNH mJ HNRHGT HLAH W R L H  fJC8 HVUIW HRYHY HYWLB kL 
LXAL XRKVM YNA TYSAR\hskip 2em) 
\hbox to size<WHY ALS mJP DVJ LXAII: YNA nKLV mYLVX YWBL WBLBC U rnG 
nYA YL VMKS HARNK .YXKYNH) 
\rjustlinei.mYPCVN mYYSQ3 

\hbox to sizeiDWJBS HVQM YNA .ABAL WNlWLTIT HZ LJS nYBY Y??AV 
.YIBWK ALS BR nYZ HZ\hskip 2em3 

\rjustline<.WBVST LBQY kBIKM L8 R W Y  LVDG ZVXA) 

\hbox to sizeiNRBJB CYPDHL LQ kK LK AL .YLS HDVBJB YIWRTQLAE BSXYH 
YDY LJ CPDW HZH BTKMH\hskip 2 e d  

\hbox to sizeiHZH CVPDHS HA&MHH BGA kRD \threedots kVPH RDCB WYLGMAB 
TVYWAH TA CYPDHL mYKYR& YRHS) 

\hbox to size<TAV mYRSYH mYVQH TA TYTYIY HRV&B mYRATH \colon CVPD 
TVYWVA YNYM LK RV&Y TRSPAM HYLJ CCVBM) 

\hbox to sizeimYRWAS ALA SY .CVPD nVNGC WVAB WYTVAH LK TA R8YH BSXYtIY 
mY&VXNH TWSQH) 

\rjustline<.GRBNTVG nHZM RTVYB HBVSXH CYPD lAlrYH AYH i\tex> 
WARQNH TAZH HAUHHS) 

\hbox to s1zeiSDXH WYBH nYB QXRW .HRYD VIVRBJ TJMSS YPK .TRQB8 WY 
Y&XV HNS HZ\hskip 2 e d  

\hbox to sizeiNJ3H XTS kA LDVG WVAB kRJB AYE HSDXH R&XE 
.mYRTWLQ JBRAY WXP AVH nSYHV3 

\hbox to size<HBYCHV \lef tparen LBX HZV\rightparen\ mDVQH WEB VMK 
YRP Y&J VA QRY NNYG VNL nYA .mYNS Y P  LVDG R W Y 3  

\hbox to size(AVH R m  LVDGH nVLAH LS IEBYGB \colon m m J  nVLA 
Y&J HSVLS m n D G  RMCBS AYH) 

\rjustline<.mYKRS LDGL LYXWA YLVA M .RTH YIWK VJZG RTVaV 
RTM \downeri253K) 
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\hbox to size<. JVBS DVJB VlNYBB mYWntlY HVMW nRVA IcL JVDYK .EYLSV 
HAYRB AYH nAK HXPSYH\h??kip 2em) 

\hbox to slze<.mYNVRTQLA mYB8XYB CRVQ 3LYXSH YCm RAWAYE .XMS WHY 
YADVBV m ' A  \domeri603K Y#L VYEY) 

\hbox to slzei.HZ JVLQMB DYBJL kK RXA HVQMV .mYBSXYL nrYWKYI TBYIK 
mY#S \doaneri3-2) ksYB D W L L  HVQM AYE3 

\rjustlinei,JVBSB mWJP 8VLS nWGL mYKLVH mYLVDG mYBBVS mIi LAKYW DVD) 

\hbox to 8lzeiWKYA HNSH EYNRVPYLQB . \domer<\xm Zinfandel3 m S V  
\domeri\rm Cabernet) DXA nYY YHY Y#S YWYSJ HNSH\hakip 2 e d  

\hbox to slzeiHYL8 L8 W J D  HIYH HH BGA YRD \threedot??\ mYNS mYRSJ 
ZAH R W Y B  HBVTH HIYH mYBNJH3 

\rjustlind. W J H  RYWIY VNLBQS. BVTH SBDE DJB EMJlOLV VL H D W  .nxLSS 
nWL RSQB) 
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Alternative Development Strategies 
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REPORT FROM AN EARLY &S-'Q$ WISER 
David Eck 

I was very happy recently to bring to  a suc- 
cessful conclusion my *st major project in using 
=-actually, my h s t  experience of any kind with 
m. The project was the preparation of my thesis 
for publication in the Memoirs of the American 
Mathematicd Society, which involved the produc- 
tion of about fifty typeset pages, with a rather high 
density of complex mathematical symbols. 

Having typed one or two mathematical papers 
myself and read my share of typewritten mathe- 
matics, I was impressed with both the ease with 
which input for 7&X can be prepared and with the 
quality of the output. Of course, this praise is not 
without qualification, but I believe that a large frac- 
tion of the frustrations I encountered can be traced 
to the "frontier" nature of the conditions under 
which I was working. 

I began with a quick reading of Knuth's manual. 
I then spent a good bit of time, interrupted by fre- 
quent references to the manual, transcribing the first 
few pages of my thesis into a 'QX input flle. I was 
surprised after a little more than ten pages to h d  
that I was typing at almost my (admittedly slow) 
normal typing speed, even without pre-processing 
the manuscript in any way. About a third of the 
way through, I received a rudimentary version of the 
forthcoming A M S - W  manual, which made things 
a bit easier. Since the book had no index at the 
time, it was rather dificult to use, but it is clear 
that A&!3-'l$jX will insulate the user from many of 
the traps and technicalities of "&X. The average 
time for typing a page, &er I overcame my initial 
inexperience, turned out to be about one-half hour, 
and the task seemed less unpleasant then mdinary 
mathematical typing. 

I did not try to run anything in l&X until the 
entire thesis was prepared. This proved to be a 
major mistake. I had to spend perhaps an additional 
fortg-five minutes per page at a computer terminal 
correcting and editing my files. More than half of 
this could certainly have been avoided if I could have 
seen my output every few pages, and learned from 
my mistakes. Unfortunately, this was not possible, 
since I was at Dartmouth College, and the nearest 
'QX program was at MIT. Hopefully, this sort of 
thing wilI not remain a problem for long! 

My cwerall impressions of Ip)f were very 
favorable. 1 wish it were available wen for day-t+ 
day things such as preparing tests. I am especially 
fond of the ease with which errors can be corrected 
and passages added or deleted in a computer ffle. 
Let us all look forward to the time when ?EX be- 
comes a lingua banca of mathematical publication. 
My experience has convinced me that this would 
make life easier for the authors and typists, as well 
as for the publishers. 

Editor's note: David Eek's mnuacript has been run 
suecessfdly through and a prototype AMS-QJC 
both at MIT and at the AMS, m d  output orrto uarious 
&vices at thoae bcdone (and ekewhere). Appendia 
A contains several one-page samples (Wg with the 
'QX input) to allow a comparison of the appearame 
and qwbty audable from, both lou, a d  high resoiution 
devices. 

Eck's paper waa written before the speeifiationa 
were set up for the Memoirs. A he&? ( w o )  
package is being unitten, howeuer, and ehould be mail- 
able soon for  on with A~s-TjijX. The sample 
input should thus not be taken crr, the a~chetgpe of 
Memoirs input. 

Dear Editor, 

I was pleased to receive the fist issue of TUGboat, 
and am looking forward to  the day (any year now, 
they tell me) when TEX will be available on our 
system at Brown. 

However, I was disturbed by one thing in 
TUGboat: the large number of puns predicated on 
the assumption that rhymes with sex. The title 
of Michael Spivak's book will further popularise this 
myth. I would have thought that the high wisards 
associated with TUGboat would have had occasion 
to actually read Don Knuth's manual; if they had 
looked at page 4, they would know that w, Tau 
Epsilon Chi, rhymes with bleeehhh. As Knuth says, 
you can pronounce it however you want and the 
computer won't mind. To us humans, however, 
there is a useful difference: If one is looking for ad- 
vice on l$jX, one should shun snyone claiming to be 
a Wpert; they probably know a lot less than they 
think they do. On the other hand, a Qjlhician is a 
most useful friend to have. 

Sincerely, 
Graeme Hirat 
Department of Computer Science 
Brown University 

3 February I981 
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APPENDIX A 

Output Samples ikom a Paper by D d d  Eek 

The pages given here are various renditions of one page from a paper 
by David Eck of Dartmouth College, a fist-time uaer of 'Q#X and 
JIMS-'QJC. (He describes his experience on page 127.) One page was 
selected from his paper, and run through QjX at three locations: the 
American Mathematical Society, Massachusetts Institute of Technology, 
and Stanford. The composed file was then output to whatever devices 
-were available at each location. The samples are given in the foliowing 
order. 
- input tlle listing; 
- Florida Data Model BNY dot matrix printer, 128 dots/inch; 
- Xerox XGP, 200 dots/inch; 
- Benson-Varian 921 1, 200 dots/inch; 
- Canon Laser Beam Printer, 240 dots/inch; 
- Xerox Dover, 384 dots/inch; 
- Alphatype CRS, 5300 dots/inch. 
At the AMS a few rudimentary timing estimates were made. For such 

a small sample, these times probably represent an upper bound, rather 
than a true measure of time required to process this type of material. The 
computer involved is a DEC 2060 with 512K words of memory. Output 
to the Varian is controlled by a spooler, which removes the processing 
from user control once a job has been released to the queue. No times 
were obtained for output to any device but the Varian, but an attempt 
will be made to obtain and publish such information in a later issue of 
TUGboat. 
- 'QiJC: CPU time of < 6 sec. included loading the program and read- 

ing all font and macro header files; net time required for processing 
the one page of input was probably < 3 sec. 

- release to Varian spooler: 1 CPU sec. 
- printing on Varian: < 4 CPU sec. 
Output from another device, a Compugraphic 8600, is shown and 

described in the article by Ralph Stromquist, page 51. The macro 
packages and other items by Lynne Price and Pat Milligan (pages 87- 
126) were output on a Versatec, which is essentially similar to the Wan 
9211. The two articles by Lawson, Zabala and Dias (pages 20-47) were 
output on a Dwer, as were the macro package descriptions by Max DIaz 
and Arthur Keller. The body of this newsletter was output on the Varian 
at the AMS. 



%This is eck secl 

\chapterbegin{\section 1 : The Functors $ (\cdot) ^n-k$) 

\definition Definition 1.1\\ I f  $n\GE 0 and $k\GE O$ 
are integers, we define a functor $\nk (\cdot) ) $  as follows: 
If $M$ is a $\C$ manifold, then 

a 
$$\nk M = \leftset\j k\varphi O\relv\varphi :\; \RAn\9 M\rightset$$ 
where $\j k\varphi 0$ is the $k$-jet 
of $\varphi$ at SO$. If Sf:\; M\9 N$ is a smooth map, then 
$\nk f :\;\nk M\9\nk N$ is defined by 
$$\nk f (\j k\varphi 0) = \ j  k{f\circ\varphif 0\;. $$ 
b a r b s k i p  

Note that $\nk M$ is a fiber bundle over $M$, with projection 
$\pi:\;\nk M\9 M$ given by $\pi(\j k\varphi 0) = \varphi 0 $. 
In particular, $ ~ ^ 1  l$ is just the tangent bundle $\text 1 1  T MS. 
This is clear if weconsider a tangent vector at a point $p$ of $M$ 
to be an equivalence class of curves in $M$ which agree up to the 
first order at $p$. We will need to know the following basic 
properties of the functor $\nk { (\cdot) ) $. They are easy to 
establfsh, and we omit the proofs.\par\yyskip 

\theorem Theorem 1.2\\ a) If $M$ and $N$ are manifolds, then 
$\nk ~\times\nk N$ and $ (M\times N\nk ) $  are naturally equivalent. 
b a r  b) If $M$ is a manifold, then $(\nk ~)^m_\lscr$ and 
$(MAm - \lscr\nk ) $  are naturally equivalent.\~E~\endtheorem\par\yyskip 

We note that by naturality here, we mean, that given any 
maps $f:\;M\\9 M\. :\; N\9  prime$, the diagram 
$$\diagram// (M\times N) "\pr ime\t imes N\, {  rime) "n-k , 
(\nk M\times\nk N M\, { )\times (N\, {I "\prime\nk ) , 
(fitimes g b k  1 , { \ : / } ,\nk f\times\nk g, //$$ 
commutes, and similarly for b). 
\par It may be useful to see what the map $\Psi:\;(\nk M)̂ rn-\lscr 
\9 (MAm - \lscr\nk+ ) $ looks like in coordinates:\par 

If $y l,\ldotss,y-s$ are local coordinates on $M$, we get local 
coordTnates $ "\alpha-i$, $\alpha = (\alpha-1, \ldotss, \alpha-n) $ 
with ' $ \alphay\LE k$,  on $\nk M$ by 
$$yA\alpha i ( \  j k\varphi 0 )  =\par t \a l~ha x (y-i\circ barph i )  (0)  \ $$ 
~y extension, we have coordinates $ {\alpha;\beta) i$ on 
$ (\nk M) "m_\lscr$ and $\overline yAf \beta;\alpha)-i~ on 
$ ( ~ ^ m  \lscr\nk ) S f  where $\beta = (\beta-l,\ldotss,\beta-m)$ with 
$ I\bztal\~~\lscr$. The map $\Psi$ is given in these coordinates by 
$\Psi\left (\left ( yA{\alpha;\beta)\right) \r ight) \biglp 
\over line yA  {\beta;\alpha}-i\bigrp$ where $\ove rline yA {\beta;\alpha}-i 
=yA{\alpha;\beta}-i$. b a r b y s k i p  

We will use the following notation: ${\bigs ~)^{}n$ will denot the set 
of all smooth maps $\~^n\9 MS. Whenever we consider ${\bigs Mf?{)^n$ as 
a topological space, we will always use the $\c$ topology. If $p\in MS, 
then we denote the constant map $\RAn\9 M$ which sends each element 
of $\It%$ to $p$ by $\A p$.\par\yyskip 



Florida Data Model BNY 

f 1: THE FUNCTORS(-)3 
DEFINITION 1.1: If n 2 0 and k 2 0 are integers, we dedne a functor (-1; as 

?oIlows: I? A4 is a Coo manifold, then 
Mf = (3 tb)e 1 Q:R" 

where &[Q)@ is the k-jet of (p at 0. If f: Ad -* N is a mooth u p , ,  then 
13: Mt -, NF is deflaed by 

1 ;b 'd~M = jt[l 910 
Note that Mi is a dber bundie over M, with projection n: A63 - M given 

by r( jt(q)a) = ~ ( 0 ) .  i n  particuhr, M: is just the tangent bundle TM. ThB is 
clear if we consider a tangent vector at a point p of M t o  3e an equivalence class 
of carves in M which agree up to the flrst order at p. We will need to know the 
following basic properties of the functor (0);. They are essy to establish, and we 
omit the proofs. 

THEOREM 1.2: a) I t  M and N are manifolde, then Mj;! X N! end M X N); 
are naturally squiva lent. 

b)  IJ M ie a manifold, then (M;)? md (M,'); are natrru lig equiuulent. 
We note that by naturaiity here, we mean, In a), that given any maps J :  M -, 

-M ~ n r l  ,o; N -. N ', the d!xmm 

It may be useful to see what the map t: (MtjP 4 (MF): looks like in 
coordinates: -, 

If yl,. . . , y, are local coordinates on M, we get local coordfnstes y,O, a = 
(ab . . . , an) with la] k, on MI b J 



-- . - 

Xerox XGP 

$1: THE FUNCTORS (0): 

DEFINITION 1.1: If A 2 0 and k 2 0 are integers, we d e b  a functor(-)p 
as follows: If M is a Coo manifold, then 

M; = {h(do I I P :  R"-, MI 
where jk(p)o is the k-jet of p at 0. If f : A4 -, N is a smooth map, then 
f ftrr : Mfsn -, Nfsn is defined by 

f3(jk(d0) = h(f O d o  
Note that M $  is a fiber bundle over M, with projection r : MP + A4 given 

by ~ ( j c ( p ) ~ )  = p(0) In particular, M: is just the tangent bundle TM. This is 
clear if we consider a tangent vector at a point p of M to be an equivalence class 
of curves in M that agree up to the first order at p. We will need to know the 
following basic properties of the functor ( 0 ) ; .  They are easy to establish, and we 
omit the proofs. 

THEOREM 1.2: a) I f  M and N are nanifoldr, then Mf X N f  and (M X N)p 
are naturally equivalent. 

b) If M ir a manifold, then (MF)T and (M?): are naturally equirdent. I 
We note that by naturality here, we mean, in a), that given any maps f : 

M -, Ad' and g : N -+ N', the diagram 

commutes, and similarly for b). 
It may be useful to see what the map : ( M $ ) r  -, (MP): looh l i b  in 

coordinates: 
If n, . . . , v. are local coordinates on M ,  we get local coordinates fl, a = 

(al,. . . ,an) with la1 k, on M; by 

n m By extenaio~~ we hare coordinate* y ~ @  on (M& and ~ f ' " ~ o n  (MF):, where 
j9 = wl, . . . , p,) with 5 l. The map W iil given in these coordinate8 by 
ly((yoifl)) = (gp) where ppa = #:;@. 



DEFPJITION 1.1: If n 2 0 and k 2 0 are integers, we defhe 8 functor (-): as 
fo11ows: If M is a CaO manifold, then 

where jk(p)O is the k-jet of p at 0. If f: M + N is a smooth map, then 
f f: Mf + Ng is deked by 

Note that Mg is a fiber bundle over M, with projection A: Mg -, M given 
by ~(,j&)~) = ~ ( 0 ) .  In particular, Mi is just the tangent bundle TM. This is 
clear if we consider a tangent vector at a point p of M to be an equivalence class 
of curves in M which agree up to the fist order at p. We will need to know the 
following basic properties of the functor- (.)f. They are easy to establish, and we 
omit the proofs. 

THEOREM 1.2: a) Ij A4 and N are manuolds, then MI X Ng and ( M  X N); 
are naturally equivalent. 

6) If M i s  a manifold, then (M2)T and (MT): are naturally equicralent. I 

We note that by nsturality here, we mean, in a), that given any maps f: M -, 
M' and g: N -, N ', the diagram 

commutes, and similarly for b). 
It may be useful to see what the map !P: ( M g ) r  + (MT): looks like in 

coordinates: 
If yl, . . . , ys are local coordinates on M, we get local coordinates e, a = 

(al,.. . , a,J with la1 5 k, on ME by 



Canon Laser Beam Printer 

gl: THE FUNCTORS (.)E 

DEFINITION 1.1: If n 2 0 and k 2 0 are integers, we define a lunctor (a); 
as fol!ows: If M is a Coo manifold, then 

where jk(p)O is the k-jet of (p at 0. If f: M 4 AV is a smooth map, then 
f,": Mi -+ N," is defined by 

Note that M," is a flber bundle over M, with projection a: ME + M given 
by ?r(jk(p),,) = ~ ( 0 ) .  I11 particular, Mi is just the tangent bundle TM. This is 
clear if we consider a tangent vector at a point p of M to be an equivalence class 
of curves in M that agree up to the first order at p. We will need to know the 
following basic properties of the functor ( 0 ) ; .  They are easy to establish, and we 
omit the proofs. 

T H EOREM 1.2: a .  If M and N are manifolds, then Mi x NE and (M  x N)," 
are noturdly eqviualent. - 

b) If M is a manifold, then (ME)? and (M?)," arc naturally equivalent. I 

We note that by naturality here, we mean, in a), that given any maps f: M + 

M' and g: N -. N t ,  the diagram 

commutes, and similarly for b). 
It may be useful to see what the map 8: (Mr ) r  + (Mr ) r  looks like in 

coordinates: 
If yl, . . . , y, are local coordinates on M, we get local coordinates yq, cu = 

(al,.. .,a,) with Jal 5 k, on MC by 



DEFINITION 1.1: If n 2 0 and k 2 0 we integers, we define a funct& (*)i 
as f o b s :  If M b a Cab d o l d ,  then 

where jk(p),, is the k-jet of y, at 0. If f : M 4 N ie a smooth map, then 
f E : ME 4 Ng is ddned by 

Note that ME is a fiber bundle over M, with projection s : ME 4 M given 
by ~ ( j ~ ( ( p ) ~ )  = ~ ( 0 ) .  In particular, Mi is just the tangent bundle TM. This in 
elear if we consider a tangent vector at a point p of M to be an equivalence class 
of curves in M that agree up to the &st order at p. We will need to know the 
foLlcrtff'ig basic properties of the functor (-)f .  They are easy ta establish, and we 
omit the proofs. 

THEOREM 1.2: a) If M and N are manifolds, then ME X NE and (M X N); 
are naturdly equivdent. 

6) If M is a mtaifold, then (ME&" and (MT)! are nairat ly equivalent. I 

We note that by naturality here, we mean, in a), that given any maps f : 
M - + M t a n d g :  N +  Nt, thediagram 

f 3  x96 
(ME x N;) - (M')E X (N8)2 

commutes, and similarly for b). 
It may be uselul to ilee what the map St : (Adz]? -+ (M2(); looks like in 

000~- 

If ya, . . . , Ur a m  local cootdinaten on M, we get local coordinatm yr, a = 
(alr.. . ,an) with < k, OII Mz bf. 



-- 

Alphatype CRS 

DEFINITION 1.1: If A 2 0 and k 2 0 are  integer^, we define a functor I.); aa 
follows: If M is a COD manifold, then 

where jk(& is the k-jet of (o 3 0. If f: M -, N is a smooth map, then n: N$ is defined by 

Note that M;Z ie a fiber bundle over M, with projection ?r: MP -, M given 
by ~djk(p)~) = (~(0). In particular, Mi  is just the tangent bundle TM. This ia 
clear if we coneider a tangent vector at a pint  p of M to be an equivalence clam 
of c w e s  in M which agree up to the flret order at p. We will need to know the 
following basic properties of the b c t o r  (.)B. They are essy to eetabliah, and we 
omit the proofa. 

THEOREM 1.2: a) If M and N are manifolds, then Mg X Nz und (M X N): 
are naturally equivalent. 

b) If M is a manifold, then ( q ) r  and (Mr)S are naturally equivalent. 

We note that by naturslity here, we mean, in a), that given any maps f :  M + 

M' and g: N 4 N ', the diagram 

oommutes, and similarly for b). 
It may be ueehrl to mz! what the map 9: (Mg)F + (Mp))g leaks like in 

coordinates: 
If 31,. .. ,ys are local coordinatee on M, we get local coordinates yf, a = 

(&I,. . . , a,) with la1 k, on Mj: by 
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TUGboat needs your contributions. Letters and articles are welcome 
on any subject related to Qj?t and its uses. Your experiences as 
a TE;)[: user may encourage or benefit some other user. Especially 
welcome are technical details concerning 7)ijX installation on various 

'% architectures, output devices, and their interfks. A special appeal 
M has been made in this issue for letters giving your views on how 'QJC 

is to be supported in the future; see the articles by Bob Morris and 
Sam Whidden on pages 7-10. 

Articles may be submitted in the form of TF;X input on magnetic tape. 
A form enclosed with this issue gives details. 



T@C Tmplernentors' Workshop 

.Thursday-Friday, May 14-1 5, 1981 

Stanford University, Stanford, California 

A Workshop for present and prospective implementors of QjX will be 
held st Stanford under the sponsorship of TUG. The first day, Thursday, 
May 14, will be devoted to technical presentations. Topics for discussion 
include: 

Implementations of 'QjX 
Transportation of QjX among systems 
Output devices 

On the second day, Friday, May 15, informal sessions for architecture 
groups will be arranged. There will also be demonstrations of 'I@C for 
new users by Don Knuth and others of the Stanford group. 

A fee will be charged for attendance at this Workshop, with proceeds 
going to  TUG. A form is enclosed, giving details of registration. 

Program details will be available within a few weeks. To register, return 
the enclosed form to the 'QX Users Group, c/o American Mathematical 
Society, P.O. Box 6248, Providence, R.I. 02940. 

Participants should make their own arrangements for accommodations. 
A block of rooms has been reserved at the Palo Alto Holiday Inn, 625 El 
Camino Real, Palo Alto, Calif. 94305, (415) 328-2800. When requesting 
reservations, refer to the 'QjX Users Group; call before April 29. (An 
effort will be made to locate low-cost hotel accommodations as well; 
further information may be available later.) 


