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TUG Maetiug, March 1983, Stanford Unhrsrdty 

A meeting of the Uaere Group is tentatively scheduled to be held at Stanford 
Unimeity eometime during the quarter break, March 18-27, 1983. Joey ntt le,  of 
I.P. Sharp Aesociatea, Palo Alto, will be in charge of compiling the prognrm and of 
local m e n t a .  A preliminary program, housing and registration information will 
be mailed in mid- January. 

TUG Mtmbmbip Dues and PrMegea 

Individual Membership 

1982 dues for individual members are $15 until December 31, 1982; thereafter, 1982 
isouea of TUGboat (Vol. 3, Nos. 1-2) will be priced at $15 each ($30 for the complete 
volvme). For 1983, individual dues will be $20. A reminder notice will be mailed late in 
November to all members who have not renewed by that time. 

Membership privilegea include all issues of TUGboat published during the member- 
rbip (calendar) year. All new members and other persons inquiring about TUG will be 
eent a complimentary copy of TUGboat Vol. 1, No. 1 (1980). Members residing outside 
North America, upon payment of a supplementary fee of $12 per aubecription or volume 
year, may have TUGboat air mailed to them. Lengthy macro packages, such as Max 
Mea's Fdcil (Appendix A, TUGboat Vol. 2, No. 2), will be published separately in 
the future; detaile will be given on the order form. 

Institutional Membership 

Institutional membership dues are $200 per year for 1982 and 1983. Membership 
privileges include: designating up to 5 perebns as individual members, epecial rates for 
participation at  TUG meetings, and being listed as an inetitutional member on the inside 
cover of each ime of TUGboat. 

TUGboat Schedule 

The dcacUine fur m h d l k g  itern far VoL 4, No. 1 (1983), wiU be May 2, 1985; the 
mailing date will be June 10. Contributions on magnetic tape or in camera copy form 
are encouraged; see the statement of editorial policy, page 3, Vol. 3, No. 1. Editorial 
addresees are given on the inside front cover, and a form containing instructions for 
eubmitting items on tape is bound into the back of this hue.  

It ie TUG's policy to keep all issues of TUGboat in print. Each member is entitled 
to receive all iwee which appear during the membership year, as well as Vol. 1, No. 1. 
D o m d c  aubdptions are mailed third class bulk, which may take up to six weeks to 
reach its destination; shipments outside North America are mailed surface printed matter, 
unless the air mail option is elected. If you have not received an issue to which you are 
entitled, write to TUG at the address given on the order form for general correspondence. 

TUGboat AdvsrtIsSag and Mailing L i i  

For information about advertising rates or the purchase of TUG maibg lists, write 
DT call 'QjX U m  Group, Attention: Ray Goucher, c/o American Mathematical Society, 
P. 0. Box 6248, M d e n c e ,  RI 02940, (401) 272-9500. 



General Delivery 

THE l@C LOGO: 
AN l[MPORTANT NOTE 

At the July TUG meeting, Don Knuth made the 
following request concerning the QjX logo. Because 
many devices are unable to render the l d  '%" 
in the original logo, an alternate form has been 
deviaed, using a lower-case "e" to retain the spirit 
of the original: TeX Whenever anyone refers to 

in print in a context which may ultimrrtdy be 
unable to render the old-style logo properly (e.g. a 
news release), the alternate form, TeX, should be 
used, and, if appropriate, eome mention should be 
made that this is the logo for Don Knuth's "Tau 
w o n  Chi". Thia is neceaeary to distinguish TjjX 
from an operating eyetern called TEX that has been 
developed (and registered) by Honeywell. 

REPORT ON BUSINESS MEETINGS 
TUG SUhdMER MEETING 

STANFORD UNWERSMY, JULY 25-27,1982 

Swan Plaaa 

Robert Morris has reaigned as TUG secretary; 
Suean Plasa was elected to replace him. Michael 
Spivak ha8 a p e d  to serve as chairman until the 
next meeting. 

A continuing question has been whether or not 
TUG should inmrporste. This issue assumed a 
greater urgency when the AMS decided to terminate 
subsidies to TUG with the next fiscal year. Sam 
Whidden consulted the AMS attorney about the 
legal ramifjcation of incorpomtion and reported that 
ae long aa TUG remains a d organbation with 
Iimited finances there is no need to incorporate. The 
lawyer did recommend that TUG draft and adopt a 
set of bylaws under which to operate. A bylaws com- 
mittee was formed consisting of Lance Carna, Ray 
Goucher, and Susan P h .  They plan to present at 
the next TUG meeting a draft to be voted on by the 
memberehip. 

-=a 
The following actions were taken by the m& 

ehip at the general meeting: 
- A g e n d  policy was set tbat membership feee 

should be eet to ewer the direct costa of the 
TUGboat hues  to be pubIished in that year. 

TUGboat, Volume 3, No. 2 

Conference fees will be set to recover both direct 
conference costs and other TUG indirect costs. 

- TUG membership for 1983 will cost $20 includ- 
ing a subscription to TUGboat; two issues of 
TUGboat are planned for 1983. 

- For 1983 we will off' an institutional member 
ship for $200. Inetitutional membership entitles 
an organbation to name up to 5 individuals 
to receive mbscriptione to TUGboat and to 
be listed by name in the membership list. A 
separate listing of institutional members will 
appear in each iasue of TUGboat. 

SfeeFing Commiftee me%ting 
It was decided that the Winter 1983 meeting will 

be held at  Stanford sometime during the epring 
break, March 18-27. 

The following issues were addressed at the 
Steering Committee meetings: 

1) It was decided that up to $1,000 wiU be con- 
tributed to the coet of sending a representative 
to the next ANSI standards meeting on typemtr 
tiw. 

2) Joey Tuttle of 1. P. Sharp has offered to arrange 
the next meeting. 

3) Replacements are needed on the Steering 
Committee for Robert Morris and Richard 
Zippel, who are inactive. 

4) Monte Nichols has resigned from the Finance 
Committee; a new member at large should be 
sought. The Finance Committee currently con- 
eiata of the Chairman, Secretary, Treasurer, and 
two other members of the Steering Committee. 

5) The closing date for submission to TUGboat 
was established as six weeks after the preceding 
TUG general meeting. 

6) Few for advertising in TUGboat were set at 
$~WP~€P. 

7) o n  December 31 of each year, the price for each 
back issue of that year's TUGboat will rise to 
the full memberahip price for that year. 

8) Ray Goucher was directed to handle 1982 in- 
stitutional memberships retmactively based on 
our policy for 1983 memberships. 

9) The Finance Committee waa empowered to 
take whatever urgent actions are necessary be- 
tween msetinga, with the prime directive to 
keep TUG out of debt. 

Rsy Goucher reported that new releases for this 
meeting appeared in QpeWorld and SLAM Newq 
several other publications, which g e n d y  print an- 
nouncementa of thia type, were notified, but their 
publication deadlines were missed. A news release 
for the March 1983 meeting will be prepared and 
distributed in the Fall. 
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h his Tkeesurer'e report, Sam Whidden expreseed 
TUG'S thanks to Donald Knuth for the support he 
hae given TUG. His donated &as for the m 2  
Short Course have turned an expected $12,000 
ddcit into a positive balance. A volunteer willing 
to teach a similar wurse at the March meeting will 
be sought. 

The ha1 b e  addressed by the Steering 
Committee in ita meetings is a M c d t  h u e  and 
waa left unresolved. TUG needs people willing to 
work not jwt on ljiJC, but also on the bread-and- 
butter problems of organization, kame, and tech- 
nical direction. Without the involvement of new 
members in the more pragmatic facets of TUG, the 
organhation cannot thrive. It is up to the general 
membership to determine whether TUG as an or- 
ganization will sunrive. 

Prog~am, TUG Summer Meeting 
and -2 Bhort Course 

S t a n f . .  U-, July 2S-30,1983 

USERS GROUP MEETING 
Buaine8s meeting 
Ron Whitpey - introduction to '&X and TUG 

for new users 
Don Knuth - Q$U32 
'@X82&4eA 
Don Knuth - the WEB @ern of 

stmtured documentation 
Arthut Keller - tutorial for beginning I]LEX users 

(2 sessions) 
Barbwa Beeton - 'QjX problems help d o n  
Site Coordinators - introduction and 

birdsof-*feather sessions: 
DEC lO/DEC 20 (Barry Doherty) 
IBM 370 (Susan Plass) 
small architectures (Lance Carnes) 
Univac (Will Kelly) 
VAX/um (Cal Jackson) 
VAX/VMS (Monte Nichols) 

Output device manufacturers' repreaentati~8 - 
introduction and wnsultation 

Florida Data (Bob Booher, Frank Price) 
Hewlett-Packard (Jim Crumly, Tom Old) 
Imagen (Les Earnest, Jan Stoeckenius) 
Symbolics (Jane Durrant, Larry Hambly, 

Marc LeBrun) 
l@C82 and WEB user experiences 
Macro tutorial for intermediate '@X users 
David F'ucha - output devices and drivers 
Lynne Price - macro wiraarde roundtable 

SHORT COURSE - INTRODUCTION TO -2 
Reading PW- 
Representation of strings 
Data structures for boxea and glue 
Repmentation of control sequences 
Syntactic mutines ( W s  eyea and mouth) 
Semantic routines (QjX's stomach and inteatinee) 
Breaking paragrapha into linm 
Hyphenation 
Scanning file names 
Input of font metric (TFM) flee 
Output of device-independent (DVI) files 
Initializing a 'I&X production program 

All twelve lectures of the Short Course were 
videotaped, and the tapes will be made available by 
TUG for rental or purchase; details can be obtained 
from R8y Goucher, c/o American Mathematical 
Society, P. 0. Box 6248, Providence, RI 02940, (401) 
272-9500. 

Attendees, TUG Summer Mestipg 
and m 2  Short Course 

Sfanford UnivereiQ, July 25-30,1982 

In the following list, names of permis attending d y  
the meeting are not epecially marked; attendees at only 
the Short Course are starred; attendeea at both the me& 
ing and Short Course are hgged by a t. 

Abrammn, Fred - Signetica Cap. 
t Ameon, William - McGraw-Hill, In& 
'Atkineon, Michael - Science Cater, Roekwell 

International 
t Beernan, Roger - Boeing Aemspsce Cornpaw 
t ~eeton, Barbara - American M a t h d c a l  Society 
t~erkowit~, Marc - Adapt, Inc. 
t Berry, Paul - I. P. Sharp Aaeociates, Inc. 
Besset, Didier - Phyaica Department, Stanford 

university 
Blair, John - CALMA 
Blanford, Mark - Sandia National Laborabriea 

t Bollack, Ed - Information Handling Services 
' ~ o ~ c e ,  Jim - HewletbPackard Co. 
tBrot&, Daniel C. 
Brown, Heather - The University Of Kent, 

Cant8rbury 
Brown, Malcolm - Center For Information 

Technology, Stanford University 
Buckle, Normand - UniveraiM du Q u h ,  Montrd 
Carnea, Lance 
Chaffee, Roger - Linear Accelerator Center, 

Stanford University 
Cherry, George - Language Automation Associates 
Clark, Debbie - Intergraph 
Cloutbier, Pierre - Computer Output Servicea 

Information, Inc. 
Cole, Michael - Washington State University 
Crawford. Dona - Sandis National Laboratories 

I k n  Knuth - dernon6tration of m 2  Crumly, h - Hewlett-Packard Ca. 



t Curw, Clint - Hewlett-Packard Co. 
Doherty, Barry - American Math-tical Societp 
Doyle, Peter G. - Dsrtmauth College 

t Dupree, Charles - Digital Equipment Corp. 
Esstman, Pat - Cadtec 
Ellis, Wade - The Computer Tuton, 
~lsell, Andera - Royal Institute Of Teduiology, 

Stockholm 
Felippa, Carlos - Loekheed Palo Alto Research Lab 
Ferguson, Michael - Universit.4 du QuBbec, M o n W  
Ferris, Barry - Science Applications, Inc. 
Fina, Pat - Maeaachwette Institute of Technologv 

'Fisher, Glen - The Code Works 
Fbata? Dominique - UniversiM de Straebourg 
hchs, Abe 
hcha, David - Department of Computer Science, 

Stanford University 
Gabelnick, Stephen - Argonne National Laboratory 
Gaskina, Robert - Bell-Northern h a r c h ,  Inc. 
Graham, Ron - American Mathematical Society 
Grim, Daniel - University of Delaware 

'G~OSSO, Paul - UILiversity of Michigan 
Guenther, Dean - Washington State University 
Hap,  Carl - Signetits Corp. 
Hallin, Mrrry EXaabeth - Bell-Northern Research, Inc. 

'Harris, Kent - Coneultant 
Hauck, Roger - Smifhsonian Institution 
Hickey, Thomas - Online Computer Library Cattar 
Holainger, Gregory - McGrawHill, Inc. 
Haia, Doris - Computer Systems Laboratory, 

Stanford university 
Huang, Edith - California Inaitute of Technology 
~ur ley,  Peter - Hewlett-Packard Co., Berkshire, 

England 
Hutchinaon, George - National Institutes of Health 
Ion, Patrick - Mathemtical Reviews, American 

Mathematical Society 
Jackson, Calvin - California Institute of Technology 
Janson, Barbara - American Mathematical Society 
Je8lriea, Ron - The Code Works 
Jeaperaen, Dennie - Informatics General Corp. 
.Tones, Roger - Science Typographers, Inc. ' Kado, h n  - Information Handling Services 
2(811erva, Dianne - Department of Computer Scientx, 

Stanford university 
t Keller, Arthur - Department of Computer Science, 

Stanford University 
~ K ~ ~ I B I ~ I L B ~ ,  Dave - Orejpn Software 
Kelly, William - U n i d t y  of Wmnsin at Madison 
Knuth, Don - Department of Computer Science, 

s w o r d  universiey 
Kockinos, Conatantin 
~riiger, Heina - Zentralblatt fiir Mathematik, Berlin 
Lamport, Lesli% - SRI International 
Laraon, Richard - Univeraity of Illinoie at Chicago 

Circle 
Leino, Arthur - Linear Accelerator Cater, 

Stanford University 
Lodi, Ed - West Vdey College & Computer f i t om 
MacKay, Pierre - University of Washingtan 

' A b n d l ,  ALane. - Inf-OII Handling Services 
McGilton, He!nry 
-, August 
Mooney, Jim - West Vuginia Univwdty 
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M a ,  Shennon - Center for Inf'orrnation 
Technology, Stanford University 

Moortgat, Hugo - Univeraity of Santa Clara 
t Naugle, Norman - Texas A&M Univereity 
~odera ,  Takashi - Keio University, Yokohama 
O'Connor, George - Hewlett-Packard Co. 
Old, Tom - Hewlett-Peclcerd Co. 
Oamond, Carolyn - Idormation Handling Service~s 

t Penny, Keith - Nuclear Divieion, Union Carbide 
'Pettinicchio, Frank - McGiU University 
Peuto, Bernard - View Tech, Inc. 

t Plaee, Sunan - Center for Information Technology, 
Stanford University 

Ramshaw, Lyle - Xerox Palo Alto Research Center 
Reiaor, Ronald - University of Delaware 
Robbins, J e h y  - Springer-Verlag New York, Inc. 
Rodgers, David - Univemity of Michigan 
Roth, David - Bell-Northern Research, Inc. 
Roudabueh, Glenn - CTB/McGraw-HiU, Inc. 

t Roy, Richard - Stanford Unidty /ESL,  Inc. ' ~ugglea, Lynn - University of Maasachusetts, 
Amherat ' Samuel, Arthur - Department of Computer Science, 
Stanford Univemity 

Sandelin, Jon - Center for Information Technology, 
Stanford University 

Savitaky, Steve - Zilog 
Schildt, Barbara - Cadtec 
Schneble, Jack - McGraw-Hill, Inc. 

t Senn, Mark - Purdue Univereity 
Sempian, Haemig - Zilog 
Shepherd, Gary - Sandia National Laboratories 
Spivak, Michaal 
Spmgms, Alan - Linear Accelerator Center, 

Stanford univmity 
Spurlock, Arlene - Lawrence Berkehy Laboratory, 

University of California 
' Stoeckenius, Jan - Imagen Corp. 
S t e r h ,  Jim - University of Michigan 
Tmey,  Glenn - Fantaaia Systems, Inc. 
Thedford, Rille - Mathematical Reviews, 

American Mathematical Society 
Thomas, Arthur - ADAC Laboratories 
' Thomas, Joe - Datalogics, Inc. 
Thomas, Margaret - Science Applications, Inc. 

t Tobin, Richard - Online Computer Library Center 
Tomandl, Daniel - Univeraity of Waehhgbm 
Trabb-Pardo, Luis - Department of Computer 

Science, Stanford Universitg 
Tuttle, Joey - L P. Sharp Aaeociatea, Inc. 
Van Camp, Werren - Informatics Genesal Corp. 
VanVmrhis, Sandra - Data Composition 
Villere, Gary - Informatics General Corp. 
Vitanye, David - Handar Aseociafee 
Wakabayabi, Nobuo - Otasu University of 

Commerce, Hokkaido, Japan 
walker, Gordon - Americau Mathematical SocjstY 
Wendel, Whit - Addison-Weeley 
Whartmrm, Yoni - Ben-Zvi Printing Enterprises 
Whidden, Sam - American Mathematical So&Q 

twhitney, Ron - American Mathematid Society 
Wong, Henry - Signetics Corp. 
Waodamall, Row L. - Intergraph Gorp. 
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twoolf, Bill - -Cal Review4 Ammriuu1 
Mathemstical society 

' Wu, sheeu-Huei - Datalogies, hc. 
W, Robert - QUBE 

'Yugin, John - Scan Lam Printing Ltd. 
Zabaia, Ignacio - Depertmemt of Computer Science, 

Stanford Univerei@ 

AN INFORMATION INTERCHANGE FORMAT 
FOR 'W FILES 

Pierre A MacKay 
Univwsity of Washington 

I .  an earlier i m e  of this journal, there waa 
reported a progoad made by Patrick Milligan for 
an information interchange standard for files. I 
remember that there were rreveral very strong points 
in that pmposal, but I do not have it before me 
n m  and 1 wU1 probably be repeating mme parts 
of it unconacioudy. I do remember noting at the 
time, hawever, that it waa in part a proposal for a 
tape file information interchange standard and yet 
made no reference to Amen'csn National Standard 
X3.27-1918, "magnetic tape labels for information 
interchgnge." Since it was clear at the July 1982 
TUG meeting that the problem of mutually com- 
patible tape file formats is still very much with us, 
I would Iike to r e b e  Patrick Milligan's suggestions 
by progosing that, rather than attempting to dehe  
our owp unique information interchange standard, 
we a d ~ p t  and promote the use of the ANSI atsn- 
dard, wMch has already been adopted as a Federal 
Information Processing Standard (see FIPS publica- 
tion No. 79. 1980, October 17. U. S. Department of 
Cornmeroe. National Bureau of Standards). 

The nsme of this standard is perhaps a bit 
misleading in that it might suggest a concern 
with only the text of ANSI standard tape label* 
fixed-length 80-character records containing ASCII 
decimal numeric and upper-case alphabetic charac- 
ters. At bigher levels of implementation, however, 
the use of theee labels irnposea a certain diecipline 
in file and record format, with the result that a ref- 
erence to the upper levels of implementation is, in 
effect, a sufacient description of a standardized file 
format for character files and requires little more 
than the a m m e n t  to convert all binary files into 
BigEndian Bexadecimai character notation to serve 
as an all-purpose information interchange conven- 
tion for usera of w. 

The various levels of implementation of the mag- 
netic tape label standard are described in ANSI 
X3.27-1978, Appendix A: %evela of Systems," and 

most particularly in section A3: "Diat'lnguidng 
characteristics of levels of labelling." This section is 
meant to serve as a guide for the thorough integra- 
tion of tape label processing into the basic operat- 
ing eyst&, but it can also serve ae the outline for 
a uaer-level utility program if nothing better is peg 
dble. I confeaa to a certain missionary seal to con- 
vert a wider range of instaUations toward the provi- 
sion of level 3 capacities ae part of the standard 
operating system, in the manner, for instance, of the 
VPX/VMS operating system, where Systems level 3 
label processing ia the default for all character fles. 
I am sadly aware, however, that this conversion will 
take time, and that many users will have to bar- 
gain for utility programs to supplement the present 
inadequacies of tape label processing as they are 
found on most systems. It would be no mall ser- 
vice to computing if the l@C Usera Group were to 
contribute to the wider acceptance and use of the 
most effective ANSI standards. (Incidentally, the 
ISO standard for magnetic tape labels ia virtually 
identical with the ANSI standard.) 

For a full understanding of the content of all 
labels used in a Systems level 3 tape label procese- 
ing utility there is no substitute for a reference 
to the ANSI standard itself, which can be pur- 
chased (prepaid only, and not exactly cheap) from 
the American National Standards Institute, 1430 
Broadway, New York, N.Y. 10018. The details of 
special interest for 'l&X users are that Systems level 3 
should provide 

File 
formats: 

L W :  

Record 
fonnats: 

Single ffle single volume, 
Single file multivolume, 
Multifile single volume, 
Multifile multivolume. 
VOLi HDRi HDR2 EOVl EOYa EOFi EOF2 
(Full analysis and decoding of all 
required fields.) 
Fixed-length or variablelength records 
(A prefixed fixed-length character count 
field ia aasumed for all variablelength 
records. Special terminator coda are 
never used.) 

Any System8 level 3 operation ought also to al- 
low for the inclusion in the prescribed order of 
user volume labels (WL1 through WL9) and ueer 
header labels (HDR3 through XDR9) together with 
the answering EOV and EOF labela. The stsndard 
does not require that anything be done with such 
labels, but it is highly desirable that a tape label 
processing system be able to read and bypass them. 
A truly courteous operating system will provide a 
buft'er from which the user can retrieve information 
contained in these extra-standard labels. 
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The content of M L l  and HDRl labels ie pretty 
generally known. They provide fields for owner 
I.D., File I.D., F ie  Creation date, Version number, 
System I.D. and a few other more esoteric matters. 
Two fielde are beet avoided or left to a well-choaen 
system default. A bad setting of the expiration date 
field can be rather a nuisance on a hicks system, 
and setting any of the protection fields can prevent 
you from readi i  your own tam, let alone anyone 
else's. (As an example of an unfortunate system 
default, the TOPS20 tape processing utility at the 
University of Washington sets a Volume Protection 
code, which inhibits t d e r  of files from the DEG 
20 to the VAX. I have not yet discwered whether 
that setting can be avoided.) 

The most interesting label for our purposes ie 
the HDR2 label, since this provides a properly de- 
rdgned tape label proceaaing Bystem with all the 
neceesary information for deblocking a tape. Among 
these fields is the record type field, which con- 
tains (level 3) either an ASCII upper-case 'F' for 
fixed-length records, or an ASCII upper-case 'D' for 
variable-length records. A D-type record is preceded 
by a four-character count field indicating the full 
length of that record in eigkbit bytea or tape- 
frames. The count is expressed in ASCII decimal 
digits, right-juetified, and includes the length of the 
count field ifeelf. Thua, an 80-character card-image 
may appear on tape aa an 84-byte D-type record, 
with the first 4 bytes containing the Ascn char- 
tesa '0084'. (Since the VAX/VMS operating system 
makes the convenient assumption that all character 
filea are to be recorded as D-type records, a file of 
card-images often appear8 in this form. You have to 
specify fixed-length records to avoid the elight over- 
head & of the decimal count field.) 

In addition to the record type field, there is the 
maximum record length field and the maximum 
block length field, which together allaw the opera& 
ing eystem to set up its deblocking buffers dciently. 
When all these fields are properly med, there h no 
need to send along the usual sheaf of papere describ- 
ing the tape's deblocking factors with each tape 
file. All the requiFed information is contained in the 
labels, and a simple reference to ANSI X3.27-1978, 
Syateme level 3, will indicate that this is m. We will, 
of course, need to set some reasonable limit on both 
block length and record length. I should think that 
a 2048byte tape blocking buffer ought to be within 
the capaciw of all operating systems that can read 
9-track tape at all; it resulte in a quite efecieat use 
of the tape, and conforms with ISO practice. The 
VPX/VMS operating system limits character records 
to a mnnimum length of 255, which, in a D-type 

record is 259, including the character count, This 
ought probably to be adopted aa an abeolute maxi- 
mum, and perhaps a amaller maximum record length 
would prove more convenient on some   at em. At 
any rate, we can easily come to some agreement 
about this and then get to work convincing system 
programmers, with the authoritative sounding ini- 
tials FIPS behind ua. 

The special problem that Patrick Milligan ad- 
dreaeed waa the treatment of b i i  files, and for 
these I would strongly support the use of hexa- 
decimal coding. Communications protocols tend to 
take an arbitrary view of the "parity bitn in eight 
bit transmissions, and they can do weird thinge 
with such special characters as ASCII NUL, with or 
without parity. But all protocols that we are likely 
to be dealing with will allow the transmimion of 
the 4 & c h ~ t e r  ASCII subset which includes the ten 
decimal digita and the uppercase alphabetics. 

I have been using BigEndian hexadecimal coding 
for six month nw .  It may be twice aa slow as ua- 
coded binaries, but it works, and it works more con- 
sistently than any alternative. For my own purpose 
I have found it useful to establish a very strict for- 
mat for binaries. I um an 80-character hd-length 
record which may be of particular interest to TEZ[- 
on-IBM users. Each 32bit Biindian quantity oo- 
cupiea a 10-column card-image field, left justified, 
with two trailing wlumne of fill. The fill c01umns 
might even be used for a simple check-sum, but I 
have never yet had a missed-bit error that would 
make this seem necessary. This is a convention 
which works as well over a DECNet se on mag- 
netic tape. By choosing the time of day r a t b  
carefully-usually the hours between 2:00 AM. and 
6:OO A.M.-I have been able to send the entire 
DVI file redting from the application of T&$ to 
WEAVE.TEX across a DECNet from a 36-bit DEC 
2060 to a 32-bit VAX There are undoubtedly fa- 
ways to achiewe the same end, but I suspect that the 

Ueers Group will be best served by adopting the 
elm but sure protocols of hexadecimal coding as the 
basic information interchange format for DVI, TFM 
and Font Raeter file%. 
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INTRODUCTION TO l@I AND TUG 
FOR NEW U8EBS 

Ron Whey 

The schematic diagram on the follawiag pagea 
gives a picture of the files and programs invohred in 
the typesetting system. The names ueed are the 
standard extensions seen on DEClO's and 20'8, but 
they are dc ien t ly  mnemonic to be representative 
of all systems, Movement along arrows shows the 
general flow of files through programs. Particular 
flea and p~grarna within one flow may be the reeult 
of particular input from another, and these connec- 
tions are indicated by patha (- - - -) from input (*) 
to output (!). A proepective user should be aware 
that acheme ia somewhat dift'.erent than the pre 
T@G32 mtup and that the METAFONT side will 
change in the next year or so when that program is 
writ- in WEB. Otherwise, the following generalities 
shoulcl be of some help in discerning what one needs 
to da% g eystem and what jargon will help in asking 
questions. 

The column containing the QjX p r o p m  com- 
p r h  a minimal set of programs and flles needed 
to produce a typeset document. The ftles ueed as 
input to w contain the text to be eet aa well 
aa the instructions which determine where cham- 
ten, - placed on a page. The moat comprehen- 
sive reference for the w language is, of course, the 
'@JC nmnual (!&K and M E W O N T ,  Digital Press, 
197fl; the Q$82 1118nual ie in preparation and will 
be published by Addiaon-Wealey sometime soon). 
Raw "&X provides complete control over the final 
page at the possible expense of excruciating detail 
in npecification. If the user wishes to follow the style 
of another author (either to cut down on one's own 
work or to produce a paper with a certain format), 
it ie possible to encode that style in %nacroan whose 
defiaitions can be input from .MAC, .HDR, and 
.FMT flee. Each macro may call many 'IJF)C primi- 
tives, so a well constructed wt of ancillary macro, 
header and format files will create an environment 
where (typographically) complicated papera can be 
put out fairly easily. We will not go into the 
differences traditionally 888ociated with the "kinds" 
of input files (as with other specifics, one should 
consult iasuea of TUGbaat and the 'IJF)C manual for 
help), but aimply note that this is an area which 
deaervea great attention once ie up and running. 
It is also worth noting in this context that A.h#-'&$ 
and other macro paclrages are not alternative forms 
of but are auxiliary files input with other mat- 
tertoberununderm 

When a proper colleation of atatemento ia fed to 
the latter produces a .DVI (device independat) 

ae. One of the advantages of is its ability to 
tranwend hardware peculiarities. A consequence of 
this is that if authors set their own papem with 'l@C 
on an a d a b l e  proohg device and send all their 
input file8 to a publishing house which runs '&X, 
they can be assured that the publisher's typesetr 
b r a  will break lines and pages in exactly the m e  
way. This could significantly reduce both editing 
time and exasperating conlmunication. TUGboat 
has already taken several .TEX files from authors 
and reproduced them with a minimum of editorial 
fiddling. 

In order to achieve "device independence", 'QX 
describes the set page in an absolute way: charac- 
ters are only boxes of a certain height, depth, and 
width, and distances between characters are given 
in terms of printer's points (72.27 to the inch). 
Given this invisible ink description of a page, it is 
left to each typesetter to fill in the details of the 
raster pattern or whatever else q e d e s  a charac- 
ter. Thus, each site muat construct, or otherwise 
obtain, a program which combines the instructions 
in the .DM file with information about the local 
fonts to produce a "paintedn page for the output 
device. Typically, this point in the sequence has in- 
volved the most work for implementem simply be- 
cause a programmer must digest something about 
both '&X's output and the internal workings of the 
printing device in order to write the driver. It may 
also be desirable to drive the output device with 
a microprocessor separate from the machine which 
runs 'QjX. Needless to say, an effort at bringing 'QX 
up will be greatly aided by hding a site where l@C 
is running with the atme operating system and out- 
put device. The TUG membership list contains in- 
formation on architectures and output devicee cur- 
rently supporting 'I& 

Fonts are aleo an important consideration. Even 
if an output device comes with reams of beautiful 
characters, usera will need to make sure that these 
fonts can be connected to w. In order to construct 
the .DM file, '@X needs to know certain information 
about the characters it is setting. Specifically, it 
needs to know the width, height above the baaeline, 
depth below the baseline and ligature and kerning 
information for each symbol. This ia exactly the 
information in the .TFM (for 'QJC Font Met*) 
files created by METAFONT. Currently the easiest 
way to get started ie to use fonts generated by 
METAFONT since .TFM'S are available and the 
fonts can be made, in some 8enae, device indepen- 
dent. Fonts for Wo devices of different resolution 
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require two eepanrte runa of METAFONT, but, if the 
source film have been properly constructed, identical 
.TFM'S are produced. wil l  view such a pair 
of fonts as identical because it looks only at the 
.TFM file, not the font files. The drawback eo far 
with METAFONT fonts has been the lack of a wide 
range of styles and eiaea. If ~O~-METAFONT fonta 
are to be used, .TFM'S wil l  have to be constructed 
by hand. Accese to the innards of the fonta will 
a h  have to be obtained to write the device driyer 
and not all typeeetting companies are excited about 
making such information available. As 7&X becomes 
more widely available and typesettern see a growing 
market for their machines, it ia anticipated that 
more of them will open their font libraries to l&$ 
usere. 

The discussion so far has encompassed the m- 
METAFONT eystem before 1982. Some oubof-date 
points have not been d i s c d  here (such as the 
difbmnce between .TFX and .TFM flea), but, for 
those curious about or in need of such thinge, we 
-erst reading back hues  of TUGboat. 

TjjX82 resembles 'QjX in its basic box and glue 
approach to page make-up, but improves upon ita 
sibling by adding new features to the languge and 
more space to atore information. Documentation on 
the changes and a full dedpt ion of the new lan- 
guage can be obtained in TUGboat and the new Q@C 
manual when it appesrs. In a certain way, hawever, 
the younger ?&X is hardly 5raf kin to the older: 
'QiJB2 is written in the new WEB language whereas 
the original 'I)F;X was an exercise in SAIL code. WEB 
ie a system of structured documentation which com- 
bin- the features of both a pWamminp language 
(in thia caae, Psecal) and a document formatter (in 
thia case, m. Writing a program in WEB, the pro- 
grammer is able to display and expose the struc- 
turea of hie or her algorithms in ways which are not 
possible with commented Pascal code. A .WEB file 
generatea both a ruMing P d  program (passing a 
.WEB file through the program TANGLE produces 
a .PAS file of properly written Pascal code) and 
a nicely formatted description of whatever atrue 
turee the programmer thinks are essential to the un- 
der8tandhg of that program (p- a .WEB 
through the program WEAVE produces a properly 
written .TEX file which can be run through m. 
The "e%aentiaI structuresn need not be Pascal sub- 
routines and the overall approach may be topdawn, 
bottom-up, or eome combination. Since the same 
source produces both program and documentation, 
there ate fewer occaaio118 when the two are mi* 
matehed, and reliable, clear progrSme easier to 
write. Of mufee, the h t  major project written in 

Digital Press 
Dept. AMS 
Educational Services 
Digital Equipment corporation 1, 
12A Ekquire Road \ 

North Biierica, MA 01862 l< 
\ 

\ 
The new manual wiU contain a q letR 
description of the W hguage as well 2 
WOVEN and QX'd output of tbs WEB 
the program. This manupi will be published b3, 
Addison-Wwley and should be available early iq 
1983. Knuth'e next project is to be the WEE v e r s i ~ ~  
of METAFONT and this will also be a c ~ o r n p a n i ~ ~  
by a new manual. The third volume of I(nuawa 
seriea on tspesetting and type deeign will con* a 
description of the work he has done on the C o r n p ~ ~ ~  
Modem family of fonts. Additional papere and pa 
search articles on the algorithm involved in 
be obtained from: =-a 

I .  

Computer men& Department 
Stanford University 
Palo Alto, CA 94305 
attention: Dawn Yolton 

To obtain information about WEB and a tape 
taining TANGLE, WEAVE and other related ="la- 

p r a  grams, write to Professor Arthur Samuel at Stanp 
Univeraiv. In fact, Arthur h the man to mnta, OFd = for many of your Stanford needs, be they fonts or Dps 
grams. Contact one of us here at the 

f ,  h- formation about I(MF-Ipx and AM5 fonts, a d  
sult your TUGboats for--re names and re- q- 
~ina~ly, please slum your axperiencea and ?-a. 
about anything connected with w or MET& 

OQ-T by writing to TUGboat. The community 
your cornmenta and euggeatiom. %@8 
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* * * * * * * * * * *  
Software 

* * * * * * * * * * *  

-2 AdEMORY STRUCTURE 

Memory represented in this diagram ie approDEimately %OK byfes, plus (not shown) lOOK of 
dpormic memory. On a DEC 20, -2 occupies total memory of beheem 350K and 600K 
bytes, excluding P d  run-time requhment~. 

mikWt8nate: DaaidFLchehcrsprotlidedthtfd\ouring~deseribingthef~af.DvIpcs, 
i n e l u d i n g m e h a n g m m a d e b t h e J v L y T U G q .  Am-4th~-apptars 
in David's ''News tZom Stsnford" cubicle, which begha on page 20. 
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1. Device-independent file format. The most important output produced by a run of Q?QC is the 
"device indcpmdcnt" (DVI) file that specifics where char.xters and rulcv arc to appcar on printed pages. 
Thc form of t h e  filcs was designed by Dnvid Tt.  Fuclrs in 1979. Almost any reavanable dcvice can bc 
drivcn by a program that takes DVI  filcs as input, and dozens of such DVI-to-whatevcr prograrns have been 
written. Thus, i t  is ph'i~iblc: to print the output of on many dilhrent kinds of equipment, using as 
a device-independent "front end." 

A DVI file is a stream of 8-bit bytes, which may be rcgkded as a wries of commands in a machine-like 
language. The Erst bytc of each coinlnand is the operation code, and this code is followed by zero or 
nrore bytes tha t  provide parameters to tlrc command. The para~nctcrs themselves may consist of several 
consecutive bytes; for example, the 'set-rule' command has two paramctcrs, each of which is four bytca 
long. l'arsmcters are usually regarded as nonncgabive integers; but four-bytclong parameters, and shorter 
parsmcberu thab denote distances, can be either positive or negalive. Such parameters arc givcn in two's 
eornpbment notation. For example, a two-byte-long distance parameter has a valuc txtween -215 and 
215 - 1, 

A DVT iilc consists of a "prcamblc," followed by a sequence of onc or more "pages," followed by a 
Upostamble." The preamble is simply a pre command, with ib parameters that define thc dimemions used 
in the file; this rnust cornc first. Each "pirge" consists of a bop command, followed by any number of other 
commands that tell where charnctcrs are to be pl.xed on a physical pagc, followcd by an cup cornm.md. The 
pages appcar in the ordcr that generated them. If we ignore nop commands and /nt-def comn~ands 
(which are allowed betwcen any two commands in the Tic), each eop command is inimcdiately followed by 
a bop command, or by a poet command; in the latter case, thcrc are no more pages in the file, and the 
remaining bytes form the postamble. Furthcr details about the postamble will be explained later. 

Some pararnetcrs in DVI commands arc "pointers:" These are four-byte quantities that give the location 
number of some other byte in thc Gle; the fir& byte is number 0, then comes number 1, and so on. For 
example, one of the parameters of a bop comnland points to the previous bop; this makes it feasible to read 
the pages in backwards ordcr, in case the results are being directed to a device that stacks its output face 
up. Suppose the preamble of a D V I  file occupies bytes 0 to 99. Now if the first page occupies bytes 100 to 
999, say, and if the second page occupies bytes 1000 to 1009, then the h ~ p  that starts in bytc 1000 points 
to 100 and the bop that starts in byte 2000 points Lo 1000. (The vcry first bop, i.e., the one that starts in 
byte 100, has a pointer of -1.) 

2. The DVI  format is intended to be both compact and easily interpreted by a machinc. Compactness is 
achieved by making most of the information implicit instcad of explicit; when a DVI-reading program reads 
the commands for a page, i t  k e e p  track of several quantities: (a) The current font f is an integer; this 
value is changed only by fnt and jnt-num commands. (b) The current position on the page is given by two 
numbers esllcd the horizontal and vertical coordinates, h and v.  Doth coordinates are zero at the upper 
left corner of the page; moving to the right corresponds to increasing the horizontal coordinate, and moving 
down corresponds to increasing the vertical coordinate. Thus, the coordinates are essenbially Cartesian, 
except that vertical directions are flipped; the Cartesian version of (h, v )  would be (h, -v). (c) The current 
spacing amounts are givcn by four nurnhcra w, x, y, and z, whcre w and x a ~ c  uscd for horizontal spacing 
and whcm y and s arc uwd lor vertical spacing. (d) 'l'hcrc is a stack conhining (h,v, w,z,v, Z )  values; the 
DVX com~asnds pwh and pop arc used to chdmge the currcrit level of operation. Note that the current font j 
is not pushed and popped; the stack eontair~s only information about psitioning. 

The values of h, v, w, z, y, and o are signcd integers having up to 32 bits; including Llit S'WI. Since 
they rcprcyart physicd distances, therc is a small unit of measurement such that increasing h by 1 means 
moving a ccrtain tiny distance to the right. Thc actual unit of measurement is variable, as explained below; 

sets things up so that its DVI  output is in sp units, i.e., scalcd points, in tyrecnrent with all the sealed 
dimcnsions in W's data structures. 
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8. Here ie list of all the wmmands that may appear in a DVI Me. With each command we give its symbolic 
name (eg., bop), ita opcode byte (e.g., 129), and its pmamctcrs (if any). Thc psram~ctcrs arc ~ollowcd by a 
bracketed number telling how many bytes they occupy; for exaniple, 'p[4]' means that parameter p is four 
by tea long. 

set-char-0 0. Typeaot character nuxnber 0 from font f such that the refcrcnce point of thc character ia 
at  (h, v). Then ipcreasc h by tho width of that charactcr. Note that a character may have oero or 
negative width, so one cannot be sure that h will advancc after this command; but h usually does 
increme. 

ae+char,l through set-char287 (opcodes 1 to 127). Do the operations of set-chard, but use the 
appropriate character rlunher instead of character 0. 

setl 128 c[l]. Same as set-char-0, except that character numbcr c is typeset. w 8 2  uses this command 
for draracters in the range 128 5 c < 256. 

set$? 129 c[2]. Same as setl ,  except that c is two bytes long, so it is in the range 0 5 c < 65536. 
nevsr uses this command, bJt it should come in handy for extensions of WJ that dcal with oriental 
laaguages. 

set3 130 Same as setl ,  except that c is three bytes long, so it can be aa large as 224 - 1. Not even 
thc Chinesc language has this many characters, but this command might prove useful in some yet 
mf~rescen extension. 

s e q  131 c[4]. Satne as setl ,  except that c is four bytes long. Imagine that. 
act-rule 132 a[4] b[4]. Typeset a solid black rcctangle of height a and width b, wiLh its bottom left comer 

4t (h,v). Then set h c h + 6. If either a 5 0 or b 5 0, nothirrg should be typeset. Note that if 
b < 0, the value of h will decrease even though nothing clsc happens. See blow for details about 
how to typcsct rules so that consistency with METRFONT is guaranteed. 

put1 133 c[l]. Typeset character number c from font f such that the reference point of the character is 
at (h, v). (The 'put' commands .are exactly like the 'mt' commands, exccpt that they simply put out 
a character or a rule without moving thc reference point dtcrwarde.) 

putt? 134 c[2]. Samc as setd, cxcept that h is not changed. 
put3 135 c[3]. Same as set$, except that h is not changed. 
put4 136 c[4]. Samc as se4 ,  except that h is not changed. 
put-rule 137 a[4] b[4]. Samc as set-rule, exccpt that h is not changed. 
nap 138. No opcration, do nothing. Any number of nop's may occur betwccn DVI wmmands, but a mp 

cannot be inverted bctween ib command and its parameters or between two parameters. 

bop 139 co[4] cl[4] . . . cs[4] p[4]. Beginning of a page: Set (h,v, w, s, y, z)  t (0,0, 0, 0,O, 0) and set the 
stack empty. Set the currcnt font j to an undefined value. The ten ci parameters hold the values 
of \count0 . . . \count9 in l)ijX at  the time \shipout wm invoked for this page; they can be wed to 
idcntify pages, if a user wants to print only part of a D V I  file. Thc parameter p points to the previous 
bop corri ni;uid in tlic filc, whcrc thc first boy hm p = -1. 

sop  140. Und of pagc: PrinL what you have read sincc the prcvious bop. AL this point Lbc stack should 
be cmply. (The DVI-rcrrdirig programs that drive most output devices will have kept a burner of the 
material that appears on thc page that h~ just cndcd. This material is largely, but not entirely, in 
order by v coordinate and (for fixed v) by h coordinate; so it usually necds to be sorted into some 
order that is appropriate for the device in question.) 

pwh 141. Push the current vducs of (h, v, w, z, y, t) onto the toy of the stack; do not change any of these 
valucs. Note that f is not pushed. 

pop 142. Pop thc top six values oC of thc stuck and assign thcrn respectively to (h, v, w, x, y, a). The 
nunhcr of pops should i~cver cxcccd lhc nulubcr of puahcs, sincc it would be highly embarrassing if 
tho stack were empty at thc time of a pup command, 

right 1 143 bill. Seb h t h + b, LC., move right b units. Tlie parameter is a signed nurrlber in two's 
eornplcmcnt notation, -128 5 b < 128; i f  6 < 0, thc rcfcrcnce point ~ctuelly movcs lcft. 
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right$! 144 biz]. Same as rightl, cxccyt that b is a two-byte quantity in thc range -32768 5 b < 32708. 
tight$ 145 bp]. Sarnc as rightf., exccpL that b is a thrcc-bytc quantity in tbc rnrlgo -223 5 b < 22a. 
righq 146 1[4]. Same as rightl , cxccpt that b is a four-by tc  quantity in Llic rangc -z3' 5 b < 2''. 

auO 147. Sct h + h + w; LC., movc right w units. With luck, this pararncLcrlcas corr~rnsrd will osually 
suficc, because the mmc kind of nmtion will occur scverel times in nucccssioa; tire following wrrt~nands 
explain how w gcta particular values. 

wl 118 611). Sct w 4- b turd h + h + b. Tllc vduc of b is a signcd quantity in two's complcmcnt notation, 
- 128 < b < 128. This conrmand cl~imgcs thc currcrrt w spacing and movea right by b. 

w,?? 149 bf2]. S;nnc as w l ,  hut b is two bytes long, -32768 5 b < 32768. 
w 3  150 b(3]. Ssine as wl , but b is Ll~rcc by tcs long, -223 5 b < gg3. 
w4 151 b[.l]. Sonit: as wl , but b is four bytcv long, -z3' 5 6 < 
20 152. Set h + h -t z; i.e., move right x units. The ' x '  cortmands are like the 'w' cornmmds cxcept that 

Lhcy ir~volvc x u~stcatl of w. 

XI 153 b[l]. Set z *- b and h c h + b. The value of b is a signcd quantiLy in two's coniplcmcnt notation, 
-128 5 b < 128. This command chlrrges the currcnt x spacing and niovos right by A 

zR 154 b[2]. Same as zl , but b is two bytes long, -32768 5 b < 32768. 
z9 I55 bf3). Same as zl , but b is three bytes long, -2*' 5 b < 223. 
~4 156 b[4]. Same as zl , but b is four bytes long, -231 5 b < 231. 
downl 357 a[l]. Set v +- v + a, i.e., move down a units. Thc parameter is a signed number in two's 

eonlplernent notalion, -128 < a < 128; if a < 0, the rcfercnce point actually movea up. 
down2 158 a[2]. Same as downl , cxcept that a is a two-bytc quaotity in the range -32768 5 a <-32708. 
down3 159 a[3]. Same as downl, except that a is a thrce-byte quantity in the range -223 < a < 225. 
down4 160 a[4]. Same as downl , except that a is a four-bytc quantity ia the range -231 5 a < 231. 
yO 161. Set v +- v + y; i.e., movc down y units. With luck, this parametorless command will ueudly 

sullicc, because the same kind of motion will occur sevorul bimcs in succession; the following commands 
explain how g gets particular valucs. 

#I 162 a[l]. Sct y c a and v 4- v + a. The valuc of a is a signcd quantity in two's cornplemont notation, 
-128 5 a < 128. This c o r n ~ n a d  chimgw titc current y spacing and moves down by a. 

r,?? 163 a[2]. Sarnc as yl, but a is two bytes long, -32768 5 a < 32768. 
ll.9 164 4 .  Same as y1, but a is three bytes long, -2'" a < 223. 
y4 165 441. Same as y1, but a is four bytes long, -2=' < - a < 2". 
aO 166. Set u c u + z; i-e., move down r units. The 'r' commands are like the ' c y J  commands except that 

they involve z instead of 3. 
z1 167 a[l]. Set z +- a and v c v + a. The virluc of a is a signed quantity in two's complement notation, 

-128 < a < 128. This con~mar~d cliatrgw thc currcnl z spacing nr~d moves down by a. 

zB 108 421. Same as d ,  but a is two bytes long, -32768 _< a < 32708. 
s9 169 u[3]. Same aa z l ,  but a is thrcc bytes long, -2a3 < a < P 3 .  
a;l 170 a[4]. Same as zl , but a is four bytcv long, -2a1 < a < z3l. 
fit-ntbm-0 171. Set f +- 0. h a t  0 must yrcviot~sly have been defined by afnLdef instruction, as explaitmi 

below. 
jnt-num-1 through fnt-num-63 (opcodcs 172 Lo 234). Set j c 1, . . . , f + 63, rcspcclively. 
fntl 235 kjl]. Sct / c k. 1 w 8 2  uses Lhu cornmand for font ~rurnbcrv in t l ~ c  rangc 64 5 k < 256. 

Intg 230 k[2]. Same as Inti, cxccpt that k in two bytcs lot~g, so it is in Ihc rangc 0 5 Ic < 65536. 1w82 
never gcneratcs thb  command, but large font numbcts may provc r~sclul for specifications of color 
or Lexture, or t h y  may bc uscd for special fonts that hew f'rxed r~ulnhers in mrnc cxtcrnal codir~g 
schcum. 
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f i t3 237 k[3], Same ae Int i ,  except that k is tbreo bytcv tong, so i t  can be as large as 2°4 - 1. 
/ n u  238 k[4]. Same as fntf , except that k is four byks long; thia is for the rcally big tont numbers (and 

for the negative ones). 
-1 230 k [ l ]  s[k] .  This command b undcfiaed in gen&at; it functioas as a (k+ 2)byt.e nop unless special 

DVI-reading programs arc being used. QX82 generates -1 when a normal \%rend appears, setting 
k to the ~iurnber of bytes being eent. It is recommended that s be a string having the form of s 
keyword followed by possiblc parameters relevant to that keyword. 

zz28 240 k[2] ~ [ k ] .  Like zzzl, but 0 5 k < 65536. 
xzx3 241 &[3] z[k].  Like zzzl, but 0 5 k < 2". 

242 k[4] z[k]. Like zzzi, but k can be ridiculously large. m 8 2  uses -4 when sending a string oC 
length $356 or more. 

jnt-defl 263 k[l] c[4]' s[4] d[4] a[l] 1[1] n[a + I ] .  Define font k,  where 0 5 k < 63; font definitions will be 
explained abortly. 

jnt-deji! 244 kf2] c[4] a[4] d[4] a[l ]  I [ l ]  n[a + I ] .  Define font k ,  where 0 < k < 65536. 
jnt-def3 246 k[3] c[4] a[4] d[4] a[ l ]  1[1] n[a + I ] .  Define font k, where 0 5 k < zs4. 
/n+dej4 214 b[4] c[4] s[4] d[4] a[ l ]  1[1] n[a + 11. Define font k, where -231 5 k.< 2a.0. 
pte 247 i [ l ]  r)um[4] den[4] mag[4] k [ l ]  x[k]. Beginning of the preamble; this must come at the very 

beginning of the file. Parameters i ,  num,. den, mag, k,  and s are explained below. 
post 248. Ro&nning of the patamble, see below. 
post-pout 249, Ending of the postamble, sce below. 

Commarlds 250-255 are undefmed at the present time. 

4. The preamble contains basic information about the file a s ' s  whole. As stated above, there are six 
parameters: 

i[l] num [4] den [4] mag [4] k [ l ]  x{k]. 

The i byte Identifies format; currently this byte is always set to 2. (Some day we will set i = 3, when 
DVI fonnqt ~nakcs another incompatible change-perhaps in 1992.) 

The n e ~  two parameters, num and dcn, are positive intcgers that definc the units of measurement; they 
are thc ilqmeratar and denominator of a fraction by which all dimensions in the DVI file could be multiplied 
in order b get lengths in units of lo-' meters. Since there are 72.27 points per inch and 2.54 centimeters 
per inch, pnd since mJ82 works with scaled points where there arc 216 sp in a point, QX82 sets num = 
25400000 and den = 7227. 216 = 473628672. 

The mag parameter is what QX calls \mag, i.e., 1000 times the desired magnification. The actual fraction 
by which dimensions are multiplied is thcrcfore mag numl1000den. Note that if a '&X source document 
does not call for any 'true' dimensions, and if you changc it only by specifying a dimcrent \mag setting, the 
DVI  Iilg that 'QjX crcates will bc cornpletcly unchartged except for the valuc of mag in the prcmble and 
poshilble. (Fancy DVI-reading programs allow users to avcrridc bhe mag setting whcn a DYL: 1Ue is being 
prinhd.) 

Pinally, k and x allow the DVf writer to include a comment, which is not interpreted further. The length 
of comment s is k, where 0 5 k < 256. 

define i dby te  = 2 {idcntifies the kind of DVI files d-ribed here) 
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5. Font definitions for a given font numbcr k contain furthcr parameters 

The four-byte value c is the check sum that 'l&X found in the TFM file for this font; c should match the 
check sum of the font found by programs that r e d  this DVI Gle. 

Parameter. a contains a fixed-point scale factor that is applied to thc charncter width in font k; font 
dimensior~s in TFM Glcs and other font lilts arc relxtive to  this quantity, which is cirllcd Lhc "at size" elsewhere 
in this docurncntation. The value of a is always psi t ivc and less than 2". I(; is given iu the same units as 
the other DVI dimensions, i.e., in sp when 'l)$C82 has m d c  thc filc. Parsreeter d is sirr~ilsr to 8;  i t  is the 
"dosign aise," and i t  irr givcn in DVI  utiits that have not h e n  corrected For t l ~ c  magnification mag fouud in 
the preaniblc. Thus, font k is Lo be used ;rL mag - e/lOOOd tirncs i t s  ~iorrnal size. 

Thc rcmaiaing part of a font definition gives thc external nanic of the font, which is an mcii string of 
length a + I. The number a is the ler~gllr or thc Uarca" or directory, and I is the Icngth d the font name 
ilself; the xh~ idard  local sys1;c.m font ar& is supposed to be used when a = 0. The n ficlcl contains the area 
in its first a bytes. 

FonL dclinitions must appear before the first use of a pirticular Font auxnbcr, Once font k is defined, it 
must not be defined again; however, wc slinll s c ~  below tl~ali font dc?finitions appear in thc postamble as well 
us in the pages, so in this sense each font nu~nthr  is dcfineci cxactly twice, if a t  dl .  Like nop commands, 
font deftnitions can appear bcforc the first bop, or bctwcen an cop and a bop. 

6. Sonretinics i t  is desirable to make horizontal or verticid rules linc up precisely with certain features in 
charactors of a font. It is possible to guarantee the corrcct nintchiug bctwmn DVI output and thc characters 
generated by METRFONT by adhering to Lhc following principles: (1) Thc METRFONT characters should 
be positioncd so that a bottom edge or left edge chat is supposed to linc up with the bottom or left edgc of 
a rule appears a t  the reference point, i.e., in row 0 arid column 0 of the METRFONT raster. This cnsurcs 
that t11c position of the rule will not bc rounded differently when the pixel size is not a perfect multiple 
of the unib of nwasurexneat in the DVI Blc. (2) A typcsct rule of hcighl a > 0 and width b > 0 should 
be equivalent to a METRFONT-generated character having black pixels i ~ r  prcciscly those raster positions 
whom METRFONT coordinates satisfy 0 < z < a 6  and O < y < aa, where a ia the nurrlbcr of pixels per 
DVI  unit. 

7. The bt page in a DVI file is followcd by 'post'; this command introducca thc postamble, which 
summarizes important facts that has ~zccurnulatcd about the file, making it possiblc to print subsets of 
the data with reasonable efficiency. The postamble has the form 

post p[4] num [4] den 141 mag (41 1[4] u[4] 8121 ti21 
( font dcfioi tiona ) 
post-post q[ri] i[l] 223's[Z 41 

Hcrc p is r pointer to t11c find bop in the filc. 'I'hc ncxL three parutncters, num, den, and mag, arc dupliwtm 
of the quantibics that apparcd in the prcamblc. 

Paramctcts I and u give rcspcctively tbc hcigirbplus-dcptlr of the tallest page and thc width of the widat  
pago, in the same unils as other dimensions of the Ble. Thcsc nunlbcrs might* bc uscd by a DVI-reading 
program to position individual " p a g ~ ~ "  on largc shects of film or paper. 

Pararnekr s is the maximum stack dcpth (i.e., the largest cxcess of puuh commands over pop commands) 
needed to proccss this file. Then comes t, t l ~ e  total n ~ n ~ b c r  of pages (bop commands) p rmnt .  

The pbstarnble continues wilh font definitions, which arc any number of Jnt-def eorrrmands aw described 
abovc, possibly interspmcd witli'nop commands. & d r  font number that is uscd in tbc DVI  filc urwt be 
deGncd cxactty twice: Once hcfore it is first sclcxtcd by a fnt cornmatid, and once in thc posts~nble. 
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8. The last part of the postamble, following thc post-post byte that signilics thc end of thc font definitions, 
contains q, a pointer to the post command that started the poatarnble. An idenlification bytc, i, wmes neat; 
this currently equals 2, as in the preamble. 

The i bytc is followed by four or morc bytca that are d l  equal to the decimal numbcr 223 (i.e., '337 in 
octal). 1@C puts out four to'seven of thesc trailillg hytcw, ~tulil t k  total lcngth 01 the Iilc is ii multiple of 
four bytes, since thii works out best on mactdrws that pack four bytes per word; but any number of 223's 
is allowed, as long as there are at 1c:wt four of thcm. In effect, 2143 is a sort of signature that is added at 
the very end. 

Tbie curious way to finish off a D V I  file maketi i t  feasiblc for DVI-reading programs to find the poetamble 
first, on most computers, ever1 though 'lw wants to write the postamblc last. Most operating systems 
parni t  random access to individual words or bytes of a file, so the DVI reader curl star t  at the end and skip 
backwarcia ovcr the 223's until fiuding the idantiRcatio~ bytc. Then it can back up four bytes, read q, and 
mow b byte q of the file. This byte should, of course, contain the value 248 (post); now the postamble can 
be red,  ao thc DVI  reader discovers all the information ncedcd for typesebbing the pages. Note that it is 
alw pwiblo to skip through the DVI  file a t  reasonably high spccd to locate a particular page, if that proves 
dosirable. This saves a bt of time, sirice DVI files used in  production jobs tend to be largc. 

UnfortunateIy, however, standard PASCAL does not include the ability to access a random position in a 
file, or even to determine the length of a file. Almost all systems nowadays provide the necessary capabilities, 
so DVI format has bcen designed to work most erriciently with modern operating systems. fht if DVT: files 
haw to be procawed under the restrictions of standard PASCAL, onc can simply read t.hcm from front to 
baok, since the necessary header inlormation is present in the preamble and in the font definitions. (The 
1 wd o and s and t parameters, which appear only in the postamblc, are "rrilld' that are handy but not 
absolutely necessary.) 
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OUTPUT DEVICES AND COMPUTERS 

Output Devices 

OUTPUT DEVICES 
Rilla J. Thedford 

Mathematical Reviews 

Thanks to all who responded to the question- 
naire on output devices; it wee genuinely appre- 
ciated. The most common question concerning out- 
put devices beems to be "Who has what device on 
what machine?" In response, we have compiled the 
above chart of active 'QiJC configurations. It is far 
from complete. Please, if you know of or hear of a 
new or an existing configuration that is not on the 
chart, notify me or David Fuchs. We recognize that 
more than one site can have the same configuration, 
so we listed only one for each. If a list of known sites 
for a device or for a configuration is desired please 
contact me at (313) 764-7228. We will do our beat 
to get you the information. 

Future articles will deacribe the characteristics of 
various output devices, with user comments. 

Site Reports 

NEWS FROM S W O R D  

David Fuchs 

w 2  rum. We're about to put it up for general 
use. The teet input file, called TRIP.TEX, causea 
99% of the statements that make up the m 2  p ro  
gram fo be executed at least once. Additionally, 
some of us have been ueing 'Iji3.82, and it really 
works. It seems to be about the' rrame speed as the 
old Sail version of QjX80, even though our compiler 
does not optirniae at all, so with a good compiler 
and runtimes, it could dPeU be faster. We're g& 
ting output on our Dover printer (thanks to Ignacio 
Zabala), and there's a nice new program by Joe 
Weening that displays pages of a DVI file on the 
Sail (DEC10) computer's Data-Disc displays. The 
TOPS20 change file seems to be in order, and we 
hope that installation on VAX and IBM gystem will 
proceed smoothly. 
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Professor Charles Bigelow juet arrived to start 
the joint Art Department and Computer Science 
Department Program in Digital Typography. He 
and his students will be telling us everything that 
ia wrong with 'QjK and METAFONT. 

We have been iQ contact with Max Mas, and he 
haa accepted our invitation to stop by and update 
his Fkil T&X macro paclcage.to work under l)i382. 
It may even be given new featurea based on the 
added flexibility of 'QjX82. 

Joe Weenipg worked out a first draft of 
PLAIW.TEX (the new name for BASIC), which 
Professor Knuth is now polishing up. In the next 
few days, WEAVE will be changed slightly to work 
with -2. When this is done, we'll be making 
up a new distribution tape with the whole system, 
so now might be a good time to send Ron Code an 
order form for 'complete, debugged l@C82'. The 
new tape wiJl include new versions of some of the 
Computer Modern fonts, but not all. The follow- 
ing release, which will come out along with the first 
version of the 'IjjX82 manual, wiU have a whole new 
version of Computer Modern; you may wish to wait 
for the latar distribution because it will also include 
a more widely user-tested as well as whatever 
change files we receive from t h m  of you who have 
brought it up. 

Version 2 of DVI format is now from. There are 
some changes from the documentation handed out 
at the rec&t TUG meeting. These changes allow 
DVI h a  2Q be read from front to back, for systems 
that can't do a random access to dind the post- 
amble. Thia also helps systema that utilize Unix-like 
pipea-you can pipe the output of l$jX right into a 
DVI-to-device translator program. I extracted the 
relevant module8 from TEX. WEB and ran WEAVE on 
them-the results appear elsewhere in this issue of 
'I'UGboat (our h e r  printer was used for this, so 
pleaae excuse the reproduction quality). The revised 
sections are the ones dealing with the 'preamble', 
'postambl# and 'font def' commands. The preamble 
contains the static job information; font def s appear 
all through the DVI file ae new fonts are defined, as 
well as in the poatambk aa before. 

As a study in the feaeibility of automatic Pascal- 
t+C translation, I recently translated TANGLE 
into C by hand. The results work both on our 
V .  (running Berkeley Unix) and on our SUN s b  
tione (with M68000 micro-pr0~es80rs Nnning stand- 
alone, reading and writing files over the Ethernet). 
Interestingly, both versions run at about the same 
speed, but TANGLE is an 110 bound program, 
SO thie may not be too significant. On the other 
hand, TANGLE running on VAX/VMS Pascal runs 

a fair bit sluwer, probably because the &-by- 
character runtime8 are very dm. In any caae, thk 
is a reasonably hopeful sign that -2 on d 
computers will be feasible. We're hoping to h d  a 
good Pascal compiler for the M68000 soon, but none 
seeme to be available right now. We intend to go 
ahead with the C translation effort, which is another 
path to getting 'Q382 onto micro-proceseors, but 
there are problems here aa well. In particular, 
TANGLEC found one bug in the M68000 C com- 
piler which no one haa yet managed to fix. Our 
SUNS with stand-alone Unix will be arriving soon, 
so we'll have more information next time. 

Autologic continua to be the photo-typesetter 
manufacturer most sensitive to the '@X community. 
They have designated an oacial 'I&$ person, Peter 
Jedmejek, who can be reached at 213-889-7400. I 
suggest you give him a call and tell him you're 
out there. Autologic has also officially requested 
raster information on METAFONT fonts, e.g. the 
Computer Modem family, so that they can pruvide 
them to their users. We're delaying them, since an 
overhauled version of Computer Modern is next on 
Profeesor Knuth's to-do list. 

nxEs TO KNOWN BUGS IN l@C/370 

About twenty-five mtea have obtained 'IjiJBO in 
the form distributed by the Stanford Center for 
Information Technology (CIT) as '@X/370. Many 
thnnka to those patient people who have installed 
this version and found, ked, and reported bugs in 
it. The following list represents an amalgamation of 
the problem those users have found and how they 
have been corrected. 

In ASCIITBL: 
Change line 34 from I (Xt4F') to ! (Xr!5A') 

and line 125 from t (X'6A') to I (Y4F") 
In m e  
Change the merit statement 

chrX[*rE'z] :=%c ; (* -.l rc*) 
in fine 333 to chrX['7E)z := '5Fixc; (* 7 1 *) 

After line 1143 add the following: 
IF eofchn&l) 

THEN 
BEGIN 
eof:= h e ;  
bufptr := 1 ; 
bufler[bufitr] := 13; 
got0 0; 
END ; 



In addition there are several problems with \send 
files. The text to be sent muet have length less than 
the LRECL for that file. And in line 1540 change 

rwitefire(fir,'DDhUUE ='I I t7im(fncsme)); 
to ~ e m w m ~ ) ;  

Change line 1584 from ELSE IF f i  <= 8 to 
ELSE IF a<= 8 

The development effort for QjX at CIT is now 
directed at installing -2. I expect to report on 
our progress at  the next meeting, and I encourage 
others who are also installing '&X82 to report back 
on your efforts either to me before the meeting or 
at the IBM Birds of a Feather eeeeion at the March 
meeting. 

INSTALLATION AT 
THE UNIVERSITY OF MICHIGAN 

Paul Groaeo 

ABSTFtACT. Work ha# been done at t&0 

UniVMie of Michigan to convert parto of the 
6yutam to run under MTS. currently we 

hsve the capability to run and produco teat 
output on a Linotron 202 typesetter in atandard, 
bold, and italic fonta in a variety of point dree. 
Further work needs to be done on input macro 
padmgeasndthewarin~acesrwdlaathe 
mpport of other output devhd. 

Over the past year, the joint ~~Mflniveraity 
of Michigan Word Processing Project has been ex- 
perimenting with parts of the 'QjX system. Having 
gained much experience with it aa well as some re- 
lated eoftware, the University of Michigan (UM) or- 
dered a Paecdlvs copy of QX from the Stanford 
Center for Information Technology (CIT) designed 
to run under IBM'S MVS operating system. 

The Word Processing Project (WPP) has an 
IBM 3701148 d g  VM/CMS, MVS, and MTS 
(Michigan Terminal System) with a network comecr 
tion to UM's Amdahl 470V18 running MTS (MTS- 
UM). When the tape came from Stanford (in record 
time-a week after we mailed out our order we had a 
tape in our hands), we read most of the files directly 
into under VM/CMS; one file, that containing 
the font file partitioned data set, waa written in 
"unloaded formatn, so we read it under MVS and 
tradered the individual font film to VM. 

'I@C compiled with no problems; with a few 
v M  file definitions (to reassign files to DDNAMES), 
TEXPRE ran generating TMICNTBL. A few more file 
dehitiona and 'QX generated a DVI We for a sample 
input fie. We then t d e r e d  the files to the MTS 
operating system on the 148 (MTS-WPP) and made 
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eeveral changes to the SlSDEP module to con- = to ~UII on MTS. 

Fie  naming convention8 were the major changes 
including the removal of most file extensions, al, 
lowing file names of up to 20 charactera includ- 
ing periods, altering the option specifications of the 
RESET and REWRITE calls for MTS usage, and c h q -  
ing the PDSIN call used to open font 6les into a s&- 
dard RESET call. 

Some values in the ASCII c+ EBCDIC tablee had 
to be altered to allow for Werences between & 
EBCDIC codes that IBM and MTS uses for some of 
the characters; we had some hard to trace prob lq  
before these differences were noticed-would you 
believe the characters in question were \ (backslash), 

(grave), i (left curly brace), and > (right c* r 
brace). Then there were the differences in charsetg 
sets caused by the discrepancies between standa - 
 AS^ and Stanford SUN code. Pmumably bees- ,' 
the right curly brace is '175 in ASCn and '176 for ! 

SuAI, the CHFtX array in SYSDEP had both the '7IYX 
and '7E'x mapped into 'DO'x (right curly). Normally 
in ASCII (and to be coneistent with its inverse in 
the OROX array), '7E'x ahould get mapped into '5F'x 
(not-sign or tilde) 

We ale0 had some problems with ASCIITBL. Line 
34 (character '042) was a vertical bar ( l or '4F'x) 
and ahould have been an exclamation point ( ! or 
'5A'x). Line 95 (character '136) was a not-aign (-, 
or '5F'x) which we changed to a cent-sign (+ or 
'4A'x) to agree with SYSDEP. Line 125 (character 
'174) was a broken vertical bar ( : or '6A'x) rather 
than the vertical bar expected by SYSDEP ( I or 
'4F'x). Finally to maintain consistency with the 
right curly brace change to SYSDEP mentioned above, 
lines 126 and 127 (characters '175 and '176) were 
changed from ALT and right curly to right curly (1 
or 'W'x) and not-eign (1 or '5FYx) respectively. (Of 
course, the chcode declaration in the BASIC macro 
file making character '176 a close delinziter had to 
be changed accordingly. 

We encountered a Pascallvs problem running 
TEXPRE on MTS. Due to its large memory q u i r e  
mente (and some glitches in the MTS Pascal/vs), 
we had to increase the STACK and HEAP Pascal/VS 
run-time parameters to get TEXPRE to run properly. 

iteelf bombed reading font files that had lines 
that had been padded with a blank (introduced be- 
Call88 file8 are Shipped from VM/CMS b MTS-WPP 
through a "virtual card reader," and MTS trims ali 
but one blank when trimming file lines). When this 
wae corrected, we nm acmes several problema with 
the code in f lSLN in SYSDEP. 
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A logical test for end-of-line failed at the end 
of a iUe and an end-of-line test had to be added I 

to the logid expression. (Technically, in P d  
EOLN is not defined for a text input file when EOF 

I is true. On page 115 of IBM's Pmal/vS Language 
i Reference Uanual, EOLN is to be true if the file is 
I positioned to the EOLN character and false otherwise. 

I 
Hawever, under MvS and VM/CMS, EOLN is true at 
the end of the file, and rn depended on this. In 
the Pascs)/vs at UM, EOLN was false when EOF was 
true.) Also, we got a Pascal/vs run time error when 
reading input Lines that were too long and needed 
to be broken. The code in INLN failed to assign a 
d u e  to the last character of the buffer; we assigned 
"buffer [bufptr] : =c" after the REPEAT. . .UNTIL. 
All in all, the initial installation went smoothly and 
took less tban a week of part time work. 

Noting; that reads and writes four byte file 
linq (most notably TMINTBL which is over 44,00  
line and the DVI file itself) and that Pascal/vs 
does no blocking of such files, we added some block- 
ing to 'QjXs 1/0 routines. We noticed about a 
threefoid improvement in execution speed on 
MTS by blocking TEXINTBL and the DVI files into 
4000 byte records. Furthermore, since MTS does 
its awn dynamic memory allocation (and charges 
for memory for just the time it is allocated), we 
m 4 e  several changes to memory management 
process. 

Initially we allocate a s m a l l  part of the MEU array 
(by using the REF feature of Pascal/vs and allocat- 
ing t$e space dynamically with our operating sys- 
tem) and then get and free blocks of extra memory 
as requi-ed. We still would like to make some addi- 
tions and changes to SYSDEP so that the interaction 
between 'QjX and the user a t  the terminal works a 
bit better on MTS. 

With the help of David Fuchs, a program was 
dewloped to convert DVI files to a format that the 
Liq9tron 202 can handle. Of course, much of the dis- 
play mathematics and more interesting capabilities 
of T@ are not available since we are restricted to the 
fonts available on the Linotron, but the output looks 
goad. Next we hope to investigate cheaper proof 
quality output devices so the expensive Linotron 
copy need only be produced for the final copy. In the 
future we may consider purchasing a phototypeset- 
ter sueh as an Autologic APS-Mim 5. 

Monte C. Nichols David Kellerman 
Sandia Laboratories Oregon Software 
Livermore, CA Portland, Oregon 

The most recent Stanford version of 'QX-Pascal 
along with the improved spooler for the Versatec 
is now available from Oregon Software. This is of 
come the version having magnification capability, 
etc., and ie the last version prior to m2. The 
new version should get rid of most of the remaining 
bugs and keep the VAXfVMS community running in 
a superior fashion until a version of '&$82 becomes 
available for VMS. For those of you new to TUG, 
Oregon Software has volunteered to distribute 'lk$ 
for the VPiX/VMS community. For $50 they will 
send you a tape with all the V M / w  related files 
on it. See TUGboat Vol. 2, No. 2 and Vol. 3, No. 1 
for further information. 

A rather large number of VMSer's attended the 
most recent TUG meeting at Stanford as well as the 
classes for T'@C82 that followed. Several individuals 
have gotten WEB, TANGLE and WEAVE running 
on the VPX/VMS system, so we should be able to see 
a preliminary version of l@82 at  some reasonable 
date. Our best guess for the availability of a produc- 
tion version of TE;XS2 would be Nov-Dee 1982, but 
it could happen sooner. 

The newest version of l$$ as well as '&$82 use 
. t f m  and .pxl font files. Unfortunately the 200 
dot/in font files made available from Stanford in this 
new format did not include some of the old font files 
we had come to know and love; especially noted by 
their absence were the larger fonts that had proven 
useful for a number of purposes. One of us (MCN) 
has obtained METAFONT filea for some of these 
missing files and plans to fmd a DEC 10 or 20 soon 
where the &ing 200 dpi fonts can be generated. 

Anyone who has developed spoolers for devices 
other than Vewtec is encouraged to aend them to 
Oregon Software for inclusion on the next distribu- 
tion tape. 
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Send submissions to: 
Lance Carnes 
163 Linden Lane 
Mill Valley, CA 94941 
(415) 388-8853 

In the 10-bit and supermicro arena there are 
now three implementations available, and a fourth 
on the horimn with the advent of w 8 2 .  There is a 
new entry in the amdl family, an implementation 
on the Apollo from OCLC. Bob McClure and Kent 
Harris' ONYX/C version is now marketed by TYX 
in Reston, Virginia and has a few new wrinkles. 
The HP3000 implementation gained a new output 
device, the HP2680A - HP's entry in the Laser 
printer marketplace. (This column was printed on 
the HP2680A.) And, good news for would-be UNM 
I)F)C users, a possible C version of w 8 2 !  

Tom Hickey and his associates at OCLC have 
'I)$-in-Pascal running on their Apollo supermicro. 
(Tom has METAFONT running on this machine, 
also.) At the recent TUG conference we saw a docu- 
ment on Chel, a METAFONT-designed alphabet, 
printed using the Apollo with Versatec output. 
If you want; more information on this implementa- 
tion, contact Tom Hickey at  OCLC (617) 4883661. 

TYX in Reston, VA is marketing McClure and 
Harris' l)iJC in C on the ONYX (16bit micro which 
runs UNM). In addition to their rewrite of the SAIL 
'l@C they offer a forms design package, and a user- 
friendly front end. Their implementation is also 
offered on the PLEXUS or PDP-11/44 (or any of 
the 11's with separate IND space), and TYX has an 
interface to the Canon LBP. For more information 
contact: Dick Gauthier, TYX, 11250 Roger Bacon 
Drive, Suite 16, Reston, VA 22090, (703) 471-0233. 

My famous Hewlett-Packard HP3000 implemen- 
tation now includes a driver for the HP2680A, HP's 
entry in the page printer market. Barbara Beeton 
kindly consented to having the #mati l)i$ column 
printed on the HP2680A, to give readers an idea 
of its quality. The fonts used are those available on 
the Stanford tape (nnnnnn. 1300PXL). The 2880A 
allows 32 fonts to be downloaded into its memory, 
and the driver software need only address the font 
and character desired thereafter. Since it has a 
resolution of 180 dots/inch, the already magnified 
Versatec fonts are further magnified, giving charac- 
ters 1.4442 times larger than real life. This page 
was w - e d  with magnification 1444 (i.e. 1.4444 
times larger) and photo-reduced to the publication 
sise. At the end of the column are some samples 

of mathematics output and various font sites. For 
more information contact me at the above address. 

And now for a11 those who have been waiting for 
on a personal computer, or at least on PDP-II's, 

here is good news. With the advent of m 8 2 ,  wri t  
ten in WEB, there is a good chance a C version of 

82 may become available, given a C-TANGLE. 
or details on WEB, see TUGboat Vol. 3 No. 1. F 

For details on m 8 2 ,  refer to articles in this issue.) 
Please note that 'I#C82 is not yet ready for general 
distribution and will probably not hit the streets till 
later this year. The version of TANGLE which will 
produce C source is only a gleam in its creator's eye 
at this point. (Note: the C version of l)i$ from TYX 
is proprietary.) 

The basic idea is that if WEB 'can be TANGLEd 
into Pascal, why not into C? or the language of 
your choice? Presumably, a diligent hacker could 
adapt TANGLE to emit almost anything, and then 
bring up 'QjC on his or her favorite system. There 
are many powerful microcomputers, and even some 
personal computers (e.g. the DEC350), which could 
run such an implementation. Let us know what you 
would like to see - use this column as a forum. 

The following are samples of HP2680A output. 

Bigg Big 
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* * * * * * * * * * *  
Fonts 

* * * * * * * * * * *  

A F'0RTRA.N VERSION OF M E W O N T  

Sao Khai Mong 
Electrocon International, Inc. 

611 Church Street, Ann Arbor, Michigan 48105 

I have been using a Fortran 77 version of 
METAFONT which was developed for Harris 
Computera. This program was translated from the 
Stanford SAIL version of the program. The intent 
was k w METAFONT to design characters for the 
Burmese script and eventually to use it in something 
similar to 'QjX The program is, of course, useable 
for d p t s  other than Burmese. 

The conversion from Sail to Fortran 77 was, 
for the most part, straightforward. A direct 
&atament-for-statement substitution wae possible 
for the major part of the code. Hawever, there were 
a few problem areae that did not lend themselves to 
We method. Among the major things that Fortran 
7'7 m l y  lacked were: 

Recursive procedure calls 
- Strings as nice as those of SAIL 
- Caae statements 
- Macro calls 
- Bit manipulations 
Each of the problem points was solved in an ad- 

hoc fashion. Because of this, the translation is not 
as neat and tidy as I would have liked. No attempt 
was made to adhere too closely to the ANSI stan- 
dards for Fortran 77. The data structures and tables 
used by the program are an exact copy of the SAIL 
wipe. The translated program turns out to be 2- 
1/2 to 3 times more lengthy than the SAIL version 
tn terms of line count. The translation effort took 
about six weeks of night and weekend work includ- 
ing debugging and testing. 

Harria Fortran has several nonstandard features 
which I used extensively to apeed up the translation. 
It supports a 48-bit integer word as well as bitwise 
logid operations on them which waa quite essen- 
tiol for the direct translation. Memory lirmCtationa 
were not a concern as the machine can address up 
to 3 megabytes. A 1024x640 raster map was ac- 
commodated with no problems. Harris Fortran alm 
mpported additional control structures, as well as 
type checking of variables, which were very useful. 

The only output device and display mode cur- 
rently implemented is a DEC VT-100 fitted with 
the VT-640 Retrographics board. The characters 

drawn by the program can only be viewed in the 
"drawdisplay" mode. Unfortunately, no suitable 
hardcopy device is available for the resulta to be 
ehown here. (Using a Tektronix terminal in the 
point-plot mode was found to be unbearably dm.) 
None of the extensive output routines that I received 
have been translated yet. This includes output for 
"QJL I neither have a suitable Pascal compiler nor 
a working T g  program to motivate me to take on 
the task. Hawever, except for these points, the pro- 
gram does work almostexactly as described in- the 
book "QjX and METAFONT." I do believe that I 
have captured moet of the heart and sole described 
in the book. METAFONT programs from Stanford 
run with no problems after suitable conversion of 
the SUM character set to the standard ASCII set. 

I have found METAFONT to be quite adequate 
for defining the Burmese script. The script has 
evolved from the Pali and Sanskrit languages, and 
to simplify things, may be said to consist of arcs 
and straight lines. I felt that there was a lot of 
room for improving the quality of the fonts as well 
as introducing new ones. The script does not have 
a very long tradition of commercial printing as in 
the West, and hopefully, there is not yet too much 
inertia about accepting new ideas. 

People interested in obtaining a copy of the pro- 
gram may contact me. 

Warnings & Limitations 

Charting the Generation Gulf 

Until w 8 2  is universal, a major source of incom- 
patibity among sites will be the Werence in 
available features awing to the difference in creation 
dates of the program. Even at a single site, many 
failures to run a 7)jX job successfully are the con- 
sequence of unknowingly using a lese-than-current 
version of 'QjX If some macro that you think should 
work just won't, it's worth trying to determine the 
age of your QjX, and here's a quick way to do it. 

In the errata list distributed with each h e  of 
TUGboat, additions are dated. Select a suitable 
item from each generation, and enter these items 
in chronological order to an on-line l&jX sesaion; the 
h a t  failure will date your program with reasonable 
accuracy. The following items were suggested dur- 
ing a problems session at the July meeting. 

- 'IjF;X80: the last . . . : \ let  or \specskip(digit) 
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M A C R O  
0 

Send Svbmisaiona to: 
Lyrne A. Price 
TUG Macro Coordinator 
Calm R&D 
527 Lakeside Drive 
Sunnyvale, CA 94086 

Many existing macraa will be replaced when 
ia distributed. The current versions tend 

to exisrt ip Iarge pachges; future macros will be 
most useful if each feature is self-contained so that 
'QjX users can pick and choose pieces from several 
packages. In order to promote modularity, Art 
Keller and Dan Brotaky have volunteered to work 
on standard mebn ima such as allocation of font 
codea and of box and counter numbers. In addi- 
tion, they have suggested that this column include 
a "phone bookn of QJC82 macro names. Macro 
writers should submit macro names, along with a 
very brief description, to the editor. When providing 
an alternate implementation of a similar function, 
other writers can we a name that appears on the 
published list; for new capabilities, existing names 
should be avoided. Of course, writers should con- 
tribute their macros as well as the macro names 
to TUG. Names can be reserved before macros are 
written. However, name- listed in one issue will be 
deleted, unless the corresponding macro is received 
before the follcnving issue. 

TUGBOAT MACRO INDEX 

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

Readera' comments on the format as well ae the 
contents of this index are welcome. 

B m w . . . . . .  

B ~ I  rmnbm, rutmotit alloation 

Bmching, wr If 

w- 
hw-rtkeinnbdprrr~n~h . . . . . . .  . . . . . . .  
R a m n n u m l r  . . .  

C . n t a i ~ r a q u m d h r  . 
ChrpbnandSIctknr . . 

. . . . . . .  

. . . . . . .  
Chw.ebn, m # a  to prcducr 

~ h l  . . . .  
C W i l m t 8 t i m  . . .  
Columns 

b m l m d  . . . . .  
rnultiph . . . . .  

. . . . . . .  

. . . . . . .  
Compbrircn d intrgrl n)uo 

Countvr 
wtonuticalkcltion . . 
pr*nk . . . . .  
. . . . . . . .  
. . . . . . .  

C m c c n i m o  . . .  
Ddvfdoutput . . . .  
Division . . . . .  
l + i i i d inbp lv .kw . 
Fiinr . . . . .  
Fent 

ddariyl fh a( a prrticubr 
. . .  point r i a  

. . . . . . .  
doiiniticn . . . . .  

. . . . . . .  
d i i b y  in tabbform . . 

t h t c o d m . . . . .  

FootnoQ 3 . .  

. . . . . . .  
k a r h . . . . . .  

. . . .  H i i  Tact 

P 
comprrison d btogd vr lur  

. . . .  mplrrrya 
null rw Nufl string . 
tasting math-- ( d i i y ,  script w 

acriptrcrbt) . . 

A. Kdk 

8. W o n  
M. D l u  

M. D l u  

L. LwnW 
A. K l w  

M. Wn 

A. K* 
M. Pbr 

U:2 A-l3 M. Mat 

U:I st st-m A. K* 

U:3 9-68 M. Niihdr, 0. Bnbm 

M. Plms 
A. K d k  
P. w i r i ,  L w i  
B. 8Mbn 

0.8wt#1 

A. K d k  

& kK.7 

P. M i i ,  L. P h  

M. M u  

kl 5667*6&66 A. K A  
U:2 A-11 M. Uaz 
1 1  119 P. M i l l i i ,  L. Pria 
E 2  44-45 P. MWgm 

m 1  35 R. &mm 

IIJ W 0. MeKay 
I:3 63 T@arcanr -S 

U:2 A-23-24 M. Mat 

lk3 61 T@hmnr Clur 



p ry .ok  
brl'minJwithlrgrapitJlltIu8 &160,7a L K J k  

&2 &I6 . . . . . . .  Y. Dlrr 
irtrblr . . . . .  m2m Problnrodur* . . . . .  indn(d E l 8 7 2  L K *  . . .  D2 A-l&S Y . U a  
n n b w d , r l i &  

Prim 
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T*g 
~ d h  . . .  e l  1 1 s m  
-. (YY, =w a 

rcnpbngt) . . E2 46 
favbhgquivJrno . . W 3 6 1  
far thrwlobing . . .  U:l W,O, . . . . . . .  12 5 1 4 2  

T b ~ m m  . . . . .  U:2 A3142 
Top,bdinrrtto-dbox IkJ 60,TI 
T U G b o & t s ~  . . n : l M  . . . . . . .  W25 

MULTI-COLUMN OUTPUT FOFMAT 

BarbluaN.Be8tOn 
Ameriean Mathematical Society 

At the AMS, we are st i l l  using the old SAIL v e ~  
sion of '&JC, which ie d y  limited in memory 
cap&@. Several of our publications are formatted 
with very small type in multiple colurrme; one such 
publication, the Combined Membership List of the 
Society and two other mathematical orgtmisstions, 
can require aver 15,000 Cpoint charactera on a w e  
printed Page- 

To avoid overloading memory (both mensize and 
varsize are susceptible), we take advantage of the 
fact that, to 'QjX, each cohunn is a "\pagen. Instead 
of eeving all columns on a page until the final column 
is complete, each column is shipped out to the .DW 
file as eoon aa it is ready. The several columne which 
comprise a true page are then "pasted upn by the 
output drim eaftware, uaing instructions stored in 
aa "option" file or interactively by responding to a 
 yo^ lpec" reQueet. 
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There is another advantage to this technique 
hae: Our publication-quality output device, an 
Alphatype CRS, eete type one bseeUne at a time, 
acrose the full page width for each baseline. 
Mechanicrtlly, a lens (which transmits the type 
image from a CRT screen to photographic paper) 
rides dong a worm gear for the required distance, 
then return. For most applications, type ie set in 
both forward and reverse directions, but in some 
cases (because of alignment problems), type can be 
produced in only one direction. If a page contains 
4 columns, say, but the baselines from colurnn to 
column are not evenly aligned (as in the TUG mem- 
bership list), driving the lena across the full page 
width could cause the distance traveled to be wer 
300% greated than necessary, with a corresponding 
increase in the length of time required to complete a 
page, Since the AlphatVpe is a slow machine (wall- 
dock time can be wer 5 minutes for particularly 
dense pages), the saving is significant. 

Initialisation and default0 
Tbe output routine requires two "page counters": 

\cowto keeps track of columns (or "\pagesn in the 
"&$ sense), and \count9 is used to record the print- 
ing page number. Depending on how the output 
driver keeps track of where it is in a . dvi file, one 
or the other of these can be used to restart a job in 
the middle, or to print only selected pages. 

Registration marks may be output to delimit the 
trim area; "T" marks, centered top and bottom, or 
drawn corners may be chosen. Vertical rules may be 
drawn between columns. Running heads and folios 
are wcornmodated, aa are top and bottom matter 
on the &at page; these "full-width" elements are 
output only on the last segment of a page, while 
registration marks are generated on each segment, 
assuring that all true pages have the same number 
of columns for the sake of the output device driver. 
Multiple sections, each with its own %st page", 
may be strung together in the m e  TeX run. 

Page width is calculated dynamically. Column 
and intercolumn widths are specified (in the input) 
as an integral number of points. If \leaders are to 
be used, the column and intercolumn widths must 
be multiples of the leader width, in order to assure 
correct alignment. 

All parameters are initialized; if none are reset, 
output will be two-column pages of TUGboat 
dimensions, that is, suitable for printing on 8 . 5 ~ 1 1  
inch paper, with I-inch side margins and -75inch 
margins top and bottom. All running head and folio 
strings are initially empty, and only those required 
for a particular job need be reaet. 

Parameters are of 4 types: 
n = integer 
d = dimemion (6.g. lain) 
x = single letter or text 6tring 
e = control sequence 

This header a e  (called Ipultcol. hdr) may be 
used with If i t ia, the user must specify 

\useamstex 
and input the header files in the following order: 

\input 0-Oat .nac 
\input multcol . hdr 
\input 0-Oat . f nl 

Page dimensions (in points) are set as follms: 
Page width: 

\aetcolPaar€n) 
\setcolwd<n) 
\setintercolCn) 
\resetpagemi 

Page length: 
\settoplgt<n3 
\setbotlgt<n) 
\eetrheadlgtCn) 
\setrfootlgtCn) 
\setcollgt<n3 
\resetf pagelgt 

number of columns 
width of one d u m n  
width of gap between columns 

height of fiat-page header 
height of firatrpage footer 
height of runnizlg head box 
height of folio box 
hei&t of full-page CO~UIIU~ 

or \resetpagel%, 
Page and column numbers (initiahed to I) are 

set by: 
\setpegeno€n3 printing page number 
\setspoolno<n) column number for spooler 

To establish type and placement of trim marks: 
\settrimtype<x> C, T, or U 
\settrimlgtid3 default = llin 
\settrimwd{d) default = \pagend 
\setheaamPrginCd ) 

Type C gives top and bottom cornem at the trim 
boundaries, T (default) gives "T" marks, and U gives 
upper corners only. The page content8 are centered 
horizontally within the trim width (the present ver- 
sion does not pennit different treatment of left- and 
right-hand pages, e.g.), and ve r t i dy  within the 
trim length unless a different head margin has been 
specified. 

A vertical rule will be drawn between columu if 
\userule<T) 

ia specified, or suppreased (default) if F. 
To d e h e  running heads (all text atrings defadt 

to null): 
\eetrunnersC 

\f irstrun x \\ running head on &et page: 
T = yes or F = no (default) 

\rheadfont c \\ font; default is 'current' font 
\outside x\\ 
\inside x\\ 
Wdhead 2\\ 
\lei tmid x\\ 
\rightaid s\\ 
\runskip d \\ 

> end of running head items 



\outcride and \inside the running head 
segments which appear at the outer margin (left 
on even pages, right on odd) and toward the spine, 
respectively. If centered header text is to be the 
same on lefb (even) and right (odd) pages, \midhead 
ie ueed; othenvbe \leftmld and \rightaid give 
the ditrkmnt segments. \runskip gives the die 
tan- between the baseline of the running bead 
and the top of the page body; default = 1Opt. 
\setrunners<. . .3 is cumulative: different portions 
may be initiated at different times, as convenient; no 
portion returns to the default value automatically, 
but must be reset. 

A folio, or page footer, may be defined by giving 
the full description: 

This is not implemented ae elaborately as the run- 
ning head, mainly because folios are not as common 
as running heads in AMS publicatione. 

Top and bottom matter for the &at page are 
speeitIed by: 

setf irstheadiz) 
setfirstfoot<z) 

'l'heee itemcr are set within \vboxea of heights 
specified by \settoplgt and \setbotlgt. 

The following marks are made mailable for each 
completed page: 

\topterm \firstmark at top of 0rst column 
\lastterm \ b o W k  from laat completed column 

At the end of a section (bottom of last data 
dumn, just before \eject) a meeaage or special 
routine may be inert& 

A common use of this feature is a \send to establish 
the Stsrting page number for a eubeequent section. 
In sqy event, the follawing message is sent to the 
terminal (and to the .err file) at the end of the job: 

\rendOidata ends on page \curpage, column \xcol) 

(this r e q h e  that me 0 not be \opened). 

M . c r O ~ l l a  
The following "utility" macroe are required: 

I anraid vertical glue when making up pages: 
\def \bureroroi\b8selineeHp Opt\lineekip Opt3 
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I registration marks: 
I "'I"' marb centered on tap and bottom trim edges 
\def \topregisteri\vbox to OptO-s 

\hbox to \trirrdi\hiil 
\mule height 24 pt width O.Zpt\hiil) 

\hbor to \ t r iad iWi l  
\ m e  height 0. apt width 0. SinWIl3)) 

\def \tbotregisteri\vbox to Opti 
\hbor to \tri.ndahfil 

\ W e  height 0.2pt ddth  0. Sin\hiil) 
W x  to \trimwd<\hfil 

\mule height 24 pt ddth  0.2pt\hfil) 
\me33 

% cornera at limit8 of trim area 
\def \ctopregisteri\vbor to Opt< 

Ubot to \pagewdiWs\hbor to \ t r M  
<\vrulr depth .b in ddth O.2pt 
\vnile depth 0.2pt rid* .Sin 
W i l  
\ m e  depth 0.2pt width .51n 
\ m e  depth .5in ddth  O.lpt)\h.s3 

\vEs33 
\def \cbotregieteri\vbtx to Opti\v68 

\hbox to \pagemM\hs~~\hbnt to \W ind  
( \ m e  height .5 in  width 0.2pt 
\vrule height 0.2pt width .b in 
\bill 
\vrule height O.2pt width .5in 
\=lo height .b in width O.lpt3\b8333 

"protecfa" certain control sqmcea,  
e.g. \page as \ p e p  I, and disabh the "bsaicD see 
quence. The following permits an~orderiy tradtion 
to the &S-!QJC conventione: 

\dot \isa1wtexiB3 
\def \weawtexi\gdef \isamstexW 

\gdef \nomaloutput I i\outa33 
Initialination compriea a large number of control 

sequence pairs, of the following structure: 
\def \colrsri23 
\def \setcolmPI #lOgdef\colmui#l)3 

The following conform to thia etructum, with 
defaults as shown: 
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Some of the initialisation m&os are more elaborate: 
\def \headmargind) 
\def \headmr@LtgtO 
\def \retheadmargin #lC\gdef \ h e a d ~ r g i n d T 3  

\gad \headarar@nlgti#i33 

\def \eettrhtype #lC 
\if T#li\gdef \topr'egieteri\ttoprq#aterl 

\gdef \botregister€\tbotre@ster3) 
\elsai\tf C#li\gdef \topre@ster<\ctopregi~~ter> 

\gdd \botre@steri\cbotregirter)> 
\elsei\if Ulli\gdef \topregisteri\ctopregieter3 

\gdef \botregisterO> 
\elsei\eendOiinvalid trim type; T mark8 d l 1  be wed))))) 

\def \eetcurpagei\ifpoil9i\rdef \curpage<\count933 
\elsei\setcount? -\count9 adjust far roman numemh 

\xdef\curpagei-\count7333 
\def \pagenoC13 
\dei \reoetcurpogei\setcount9\pagem \setcurpage) 
\dot \setpageao #iC\gdef \pagenoC#i3\resetcurpage3 
\resetcurpage 

\topbaseline Opt align topa of multiple dumm rather thsn bad&s 
to accommodate type of didliarent sires 



Page d imdone are calculaa wing counter arithmetic: 
\dof\teretpqelgti 

\retcolp~t2 \xcollgt 
\ P d V c d  by kheadlgt  
\advcount2 by 2 
\.dvcount2 by \rrfootlgt 

\pagelgti\cotmt2 pt3 
M r f  \rheadlgti\Pheadl@ pt3 
M a f  \rf o o t l g t i b f  w t l g t  pt33 

\dot beretpagewdi 
W e f  \colwdi\rColwd pt3 
brrize \ co ld  
\16d.f boli\colmaX3 
\hanride 
Wf \page+d<\thioride3 
W a f  bcol i l33 

\ rere tpqod 
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ordinrvypsge 
length of full-page column 
addle0gthofruIminghead 
include -th 
add length of folio 
mpsge 

for each eolul1~0, add eolmnn width 
add intaraol for all but hut column 
kssp going, up to number d cdnmnr 
in current "page" 

Running heads and folios are pieced together from input segments for use in the output rautine: 
\&f \ runuer i \ah to \poge+di\rhfont 

\.porei\hbox to \-owl 
i \UensCWi l \ l e f  t.idrumerWi13 
\elre<\hfil\right&drunner\htil333\! 

\ U . o d \ m ~ p \ o l r t 1 7 m n e r W i l l \ m i l l \ ~  
\elsei\rmelcip\innnmar\hiill\noll\~or\wHp333 

\rPnioot€\vbm to b f  wtlgti\vae 
\if bo l \co lux€\ f  olio) 
\e18ai33> 

A couple more utility dehitions for special circumatan~~g: 
\&f \roleri\if ml.(\hbm ta \ inure01 p t W i l \ v r u l e b u l l  

\vbox to size€\hboa to 6ptO\rlil3\hfl133 
\eled33 

topermitfriclqraodedthewrtwedto 
continuation entrim at tap of next column 
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At laat! The actual output routine! 
\def \midpagei\hbox to \trimrdC\hiil 

\vbox to \trimlgti\basezero 
\topregister 
\if T ~ . d u t ~ \ w ] d p \ n ~ g i n l e F 3  
\elaei\vfi l l3 
\rprldt\pnr 
\vbar to \pagelgt(\basezero 

\runhead 
\if T\YpageiVirsthead3 
\e lse0 
\gdei\lastterd\bo W k 3  
\howwide calculate width of curreat "pfigen 
\ v h  to sizei\hbojt to  \tbimLdd\hii l  

\if 1LcolU 
\eloei\mler3\ ! 
\if A\isoneted\page I3 
\elsei\page333 

\if T\ipagei\f irstfoot3 
\else<> 
\ramfoot 3 

\dill 
\botregister3Wil) 

\8dvcountO 3 number each output aegment u&&y 

\outputi\outa3 
\def \outai\xcolstart 

W e f  \topten(\iirstaark3 
Lidpage 
b 0 l e P d 3  

\de$ \ o u t b ~ ~ c o l s t a r t  
Lidpage 
\xcolend3 

And finally, various macros to fill out incomplete columns, terminate sections neatly, and h iah  up a job, 
reportbg to the user where i t ended. In \newcol, inbded to p d t  manual balancing of the bst page of a 
section, the penalty is neatwary to overcome possible large negative penalties at o h r  points in the column, 
ea- when the column is broken very close to maximum length. 

\def \endjobrsgU allowspecidme9sages,aendinglltartiagpagefor 
next section, etc. 

\dei \reportlaetcoli\se~OCdata ends on page \curpage, column \xcol3\edjohrg) 
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Leslie Lamport 
SRI International 

\$%en writ.ing a compticatcd TEX macro, one is essentially writing a propam. 
Since TEX is a macro substitution language, writing programs in it can be a bit 
tricky. This note describes how to  implement some ordinary programming hnguage 
features in I'EX. This allows you to write a macro by first writing it as an ordinary 
program, then translating it into TEX. I find this to be quite helpful. 

For program control structures - in particular, while and if statements - 1 refer 
you to  Brendon D. McKy 's macros that appewed in TUGBOAT. 1 will concentrate on 
wignment stat.ements and data structures. First, let me define some terms. 

tet t :  Any TEX input containing balanced braces. 

variable: A TEX macro name, beginning with \ - e.g., \loo. 1 will use \tar as 
a generic variable. 

val(\vu): A piece of text that ig the value of the variable \war. 

cud( tezt ): The result of evaluating tezt by recursively replacing all nonprimitive 
macro names and all \counter expressions by their values. For.example, 
if \couat~ - 13, val(\f oo) = \bar and val(\bar) = n, then 

Note that eval is idempotent, so 

The l r s t  thing to  note is that TEX provides a block-structured language, so each 
variable can nested definitions as in Algol. In TEX, a block is begun by a { and ended 
by a ). This means that there are two kinds of assignments: 

\var := . . .: Changes the the value of \tar in the local block. 

\war := .. .: Changes the the value of \ r u  in the local block and all enclosing 
blocks. 

IIere are some kinds of assignmcnb statements that you can construct. 

\rar := text. I t  is implemenleri in TEX as: 
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Note that if iczt consists of a single variable name, this makes \ r u  synonymous with 
that variable. 

\var : s a ~  iczt. I t  is implemented as: 

\gdef \var{tczt} 

\ r u  := cvd(tezt). Implemented as: 

\ n r  := vol(\vux), where \ram is another variable. It is implemented as: 

There are two data structures that 1 have figured out how to  implement: a push- 
down stack and an array. The macros are the following. 

\vpueb\etk { tezt) - pushes eval( tezt) onto stack \rtk. 

\rpop\var\rtk - performs the assignment 

and pops stack \rtk. 

\rdarraY\vu\array{i} - performs the assignment 

\var := \array(eval(i)) , 

where i should evaluate to an integer. 

\.rarray\array {i) { tcrt ) performs the assignment 

\array (eval (i)) - - tezt 

For these array operations, \array must be defincd ta have the form 

\&&\warl \ ~ ~ \ v a r ~ .  . . \ ~ \ ra r , ,  

where the \tart are variables not used elsewhere. 

These macros are defined as follows. 



36 TUGboat, Volume 3, No. 2 

wader transmission mediam receiver r - - -  1 t - - - - -  1 r - - -  1 

UNBU)CIUNG AN &S-m TAPE 
Barbara Beeton 

American Math Society 

Several recipients of &S-T@C tapes written for computers other than DEC 10/208 have 
aomplained that the tape format doee not conform to the description supplied with the tape. 
The description specifies W records, fixed blocks, with the implicati6n thst no canhge 
return or line-feed codes are present. In fact, theae tapes contain variable-length records, 
blocked, with each record terminated by a CR/LF. 

Donald C. Wells, of the National Radio Astronomy Observatory, was kind enough to send 
a 1- of a VPX/VMS Fortran program which "reads entire blocke, of arbitrary length, and 
scsns them character by character to build up the proper linee of text. [The] program produces 
an auxilisry & which tabulates the lengths of sll the blocks in the 20 81- on the tape. .. . 
k might be of assistance to aomeone else who is wing a VPX under VMS." 
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COllIllllg 
IF a.cT.0) lRTTE as. -0 -1 L1lgCl:L) 
~ O S E  = 'KHBP' 
IF (nR.Lt.0) SCLOSE = 'DELETE' 
ctoee <WIT=LD, 81A- 
TYPE *, WILE, SCLOSE, -m-, HR 

as, *I -TAPEMARK.* 
IF (ER.GT.0) Go M 10 



Problems 

Send Submiwions to: 
Lynne A. Priee 
TUG Macro Coo~dirrator 
Calm RtYD 
587 Lakeside Drive 
Sunnyuaie, CA 94086 

Paragraph in table8 
Problem #I: I t  is occaeiody us&l to produce 

tables in which the contents of eome hlds wnsist of 
entire paragraph8. At the hut TUG meeting, Mark 
Bhford suggested the fofluwing technique 

\input basic 
\hi in.PantCcmri8H\bigfont> 
b l ign€#\hf  I1 

&\quad 8Wil 
&\saveO\hbox p u  1 . 5 b  

€#H\vtopC\unboto3$ 
\cr 

thie is a t e a t  
&of vtop $ \ h t  M-\lnftf)t€+\inity>8 
lPkr is a e  t lm for 
a l1goodmentoco~wto th .a ldo f  their  
party. The qulck brom 
far 1-6 over thr lazy dog. H. ha ha. 
\a 
A rrecond 
4-W.ph 
&me. €\bigfont a larger) font in order to t es t  
what is really going on and daes thla work? ' 

\cr 
> 
\vfi l l \e j e c t \ d  

which can be used to produce the following: 

tbia is a test of vbp It," NOW ia the time for all 
good men to wme to the 
aid of their party. The 
quick brown fax jumps 
wem the lamy dog. Ha ha 
ha. 

A second parsgraph a larger font 
in order to test what is 
really going on and does 
tb mrk? 
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EangiDg pmefuati011 
Problem #2: The term "hanging punctuation" 

describes punctuation gymbola that extend into the 
margin eo that lineinitial and line-final letters will 
be aJigned even when followed by punctuation. The 
following paragraph illustrates the technique: 

'Now ia the time for all good men to come 
to the aid of their party.' 'I hope this 
works.' "Do you also?'" "Hope it works, 
I mean." 'In quotes.' 'In single quotee.' 
"In double quotes." How now brown cow? 
"The rain in spain stays mainly on the 
plain." This is a sentence. I should take 
the time to look for a nicely typeaet book 
that haa paragrapha, paragraphs, and 
paragrapha with hanging punctuation, so 
that I will have esamples of characters, 
such as periods, commae, and quotation 
marks, that Uprotrude" into the margin. 
If I am lucky, this rather short, and very 
disjointed, paragraph will illustrate what 
I need to use to debug these macros. 

The problem for this column ia to prepme a 6le 
PUIUCTUATION. TEX, so that the input shown belaw 
will produce the above paragraph. A eolution will 
be given in the next h e .  

\input punctuation 

'Nan is the time for a l l  good men 
to c m  to the aid of their party. - 
'I hope this works.' "Do you also?" 
"Hope it works, I mean." 
'In quotes.' 'In single quotes.' 
"In double quotes." 
How POI h r m  can? "The rain i n  Bpaio 
stays mainly on the plaln. ' ' 
This is a sentence. 

I should take the tiae to look for a 
nicely typeset book that ha8 paragrapha. 
paragraphs, and paragraphs with 

hanging punctuation, so that I rill 
have exsmples of characters, 
such as periods, c m a ,  and quotation 
narks, that "protrude" Into 
the margin. If I aD lucky, this 
rather short. and very dls jolnted, 
paragraph w i l l  i l lust rate what I need 
to w e  to debug these macros. 
\par\vfill\e j ect\end 

Hint for Problem #2: U m  of vereiom of 
that do not provide the \ifx control sequence may 
want to modify the input slightly, by hwdng back- 
dash characters bdom punctuation eymboh. 
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TUG -'8 REPORT 
August 31, 1982 

Mamberebip/Publicatiom 
1981 Back yolume d m  
1981 and 1982 Membership1 
1982 Library subscriptione? 
1982 Foreign poetage option 
 supplement^'^^ 

Meetings 
Cincinnati, 1/82 
Meeting, Stanford, 7/82' 
Short Course, Stanford, 7/82' 
Manufacturers' Reps Feee, Stauford, 7/82 

Iustitutional Membership5 
Educational* 
Non-educational* 

Other 

ExpeMea: 
TUGboat (2 iaeuet3)= 

Printing 
p-tage 
Editorial aerviem 
Clerical services 
Computer expenee 

Meetings 
Cincinnati, 1/82' 
Stanford, 7/82 

Other 
Supplements3 
l$jX didxibution eupport? 
A.NSImeetings9 
Legal and tax codt ing 
Advertieing membership/TUGboat10 
General mailinen 
subsidie~~' 
Printing, other 
Miecellaneou~'~ 

Zhmrmay: 
Balance forward, 1/1/82 
Total income 
TOM expensea 



Tmaudr  Report 
(Continued from preceding page) 

Notes: 
* These income categories were not budgeted in 

years prior to 1982, and therefore represent our 
best estimate. 

All expense figures include an AMS overhead 
charge of 18%. 

1. 1981 memberships were accepted through April 
30,1982; thereafter, individual kues  are priced 
at $10 each (or $30 per volume/3 issues). 
Aa of September 10, 1982, there were 672 
memberahips/subscriptions, including libraries 
and complimentary. 

2. Libraries may subscribe to TUGboat without 
applying for individual membership. 

3. Lengthy descriptions of macro packages will be 
available for purchase separately. 

4. Only the 2-day TUG meeting had been planned 
when the original budget waa prepared. 62 
members registered for the TUG meeting, 9 for 
the Short Course, and 65 for both the 
meeting and course. (A combined fee was es- 
tablished for participation in both; $75 hae been 
credited to TUG meeting income for each joint 
participant.) 

5. Institutional membership was originally bud- 
geted at  $250 for educational and $500 for 
non-educational institutions. At the July 1982 
meeting, a single rate of $200 was establiehed. 

6. Editorial aervicea include programming, review- 
ing and editing; clerical services include main- 
h b h g  the data base and mailing list, and other 
administrative duties. 

7. This allocation partially covers expenses for 
participation by Don Knuth, Luis Trabb-Pardo, 
David Fucha, Ignscio Zabala and Arthur Samuel 
in the TUG Cincinnati meeting, January 11-12, 
1982. 

8. Allocation to Stanford primarily for Professor 
Arthur Samuel, who is acting as "&JC eoordi- 
nator, anawering questions, distributing tapes, 
and king bugs in the 'QX source code. 
Another source of support has been found for 
this function, and the amount budgeted will not 
be required during 1982. 

9. The Steering Committee authorized attendance 
by Lynne Price at one meeting of ANSI 
X3J6. Attendance a t  another meeting has been 
authoriaed. 

10. Costs for advarfiaing TUG membership in trade 
publications. 
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11. Money available to Finance Committee to sub  
sidise travel and membership fees for indivi- 
duals when appropriate. 

12. Postage/exprees charges, telephone t o h  and 
supplies, plw programmer and clerical eervicee 
not BBBOCiated with production of TUGboat. 

Respectfully submitted, 
Samuel 3. Whidden, Thsurw 

TUG BUDGET - 1983 

Income 
Membership/PublicaMona 

1981 Back issue sales, 
30W10 $ 3 0 0  

1982 Back iseue sales, 
706)$15 1,050 

1983 Membership, 65OOSZO 13,000 
1983 Library subscriptions, 

300$20 ' 600 
1983 Foreign postsge option, 

758$12 900 
Supplements2 500 5 16,350 

Meetings 
Stanford, 3/83 8, OOo 
Fall '83= 7,000 15;OOO - 

Institutional Membership 
1983 Membership, 2508200 L 5 000 5,000 

Other 
Videotape aales/rental $ 3,OOO 
Advertising and 

mailing liot sdes 500 
Rayaltim Im -ual) I 500 4 000 

Total income $40,350 - 
Expsnssr: 

TUGboat (2 issues)4 
Printing $ 2,200 
Postage 8 0 0  
Editorial services 4,300 
Clerical servicea 4, OW 
Computer expense L 3 200 $14,500 

Meetings 
Stanford, 3/83 4,960 
Fa11 '83 a 4,960 9,920 
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0 t h ~ ~  
Supplementsa 8 350 
ANSI meetings6 1,180 
Legal and tax consulting 500 
Advertising TUG membership 

& TUGboate 1,500 
General rnailinga 1,100 
Printing, other 2,180 
Subsidid 1,180 
Miscellaneow8 t 2,300 10 aw 

Total-- $ L 34 710 - 
W f J n m m r c v ?  

aalanccr forward 1/1/83 $ 19,371 
Total inwme 40,350 
Total expenses (34,710) 
Estbatad balance 12/31/83 $ 25,011 - 

All sxpenae figures include an AMS overhead 
c b r p  of 18%. 

1. Numbers of members and eubseriptions are 
b s e d  on present figures for individual member- 
ship and library mbeeriptions, and on our best 
gueeq for inetitutiod memberahipa. 

2. Lengthy deaoriptions of macro packager will be 
a d a b l e  for pudme separately. 

3. Although no formal plans have bean made for a 
eecond g e n ~ a l  meeting in 1983, one ia  aeeumed 
for the Fall. 

4. Editorial aervim include prognrmming, revim- 
ing and editing; clerical aervicee include main- 
taining the data baae and mailing list, and other 
administrative duties. 

5. Support is budgeted for attendance at one 
meeting of ANSI X3J6. 

6. Costa for advertising TUG membership in trade 
publicatiom. 

7. Money available to F i c e  Committee to eub- 
aidim travel and membership fees for indivi- 
duds when appropriate. 

8. Postage/exprese chargee, telephone toUe and 
auppliee, plus programmer and clerid aervicea 
not aeeocisted with production of TUGbost. 

Respectfully submitted, 
Samuel B. Whidden, ' bemmr  
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