T

E

X D VI Driv er F amily Status

Nelson H.F. Beeb e

Cen ter for Scien tific Computing

Departmen t of Mathematics

220 South Ph ysics Building

Univ ersit y of Utah

Salt Lak e Cit y , UT 84112

USA

T el: (801) 581-5254

EMAIL: Beeb e@Science.Utah.Edu (In ternet)

Second Edition, 01 July 1989

1 In tro duction

This do cumen t summarizes the status of the T

E

X D VI driv er family distribution.

It describ es

• the curren t v ersions of do cumen tation and soft w are;

• what op erating systems, compilers, and output devices are supp orted;

• ho w to obtain the distribution from Utah and sev eral other sources;

• the D VI electronic newsletter, and

• w ork in progress.

Since the informal announcemen t of this soft w are at the 1986 T

E

X Users

Group meeting at T ufts Univ ersit y and the formal announcemen t in the April

1987 TUGb oat, demand has explo ded; the author estimates that o v er 1000 sites

in 28 coun tries are no w running this soft w are. Our initial attempts at pro viding

the soft w are for free, or in return for a donation, pro v ed economically infeasible

(w e ran seriously in the red), and consequen tly , a fixed distribution c harge w as

instituted in the spring of 1988. The burden of exact cost accoun ting for eac h

order w ould b e to o great to manage; a fixed fee results in some b eing subsidized

at the exp ense of others, but not excessiv ely so.

The distribution tap es con tain not only the driv er family , but also an ex-

tensiv e collection of Computer Mo dern fon ts (itself requiring o v er 100 hr of

DEC-20/60 time to generate), additional T

E

X-related supp ort soft w are, and for

V AX VMS, the latest GNU Emacs release, so it remains a bargain.

Since the driv er family is in the public domain, those who obtain distribu-

tions ma y freely re-distribute what they get. Lo cal user groups are encouraged

to share the soft w are; w e are doing this on a national scale in P oland.

In the in terests of the end users, ho w ev er, it m ust b e recognized that this is

an activ e soft w are dev elopmen t pro ject, and p erio dically returning to the source

at Utah, or one of the official redistribution c hannels, should b e rew arding.

2 Do cumen tation

Do cumen tation for the T

E

X D VI driv er family w as last up dated 15 April 1987

for Revision 2.07; it is no w sligh tly out-of-date, and will b e up dated for release

3.0. It consists of

• a large man ual en titled A T

E

X D VI Driver F amily con tained in source

files dvidriver.* in tended for p eople who are installing the family on a

new op erating system, or adding supp ort for a new device; it need not b e

read b y p eople who just use the driv ers;

• a UNIX man ual page file, dvi.1l ;

• a V AX VMS help file, dvi.vms ;

• a GNU and TOPS-20 Emacs info file, dviman2 ;

• a GNU Emacs T

E

Xinfo file, dviman2.texinfo , used to pro duce the pre-

vious info file; and

• a L a

T

E

X do cumen t, dviman.ltx , that prin ts in a similar st yle to a UNIX

man ual page.

The last fiv e con tain essen tially the same information, but in differen t formats.

They are in tended to pro vide end-user do cumen tation, with details of what

driv ers are a v ailable, ho w to run them, and what command-line options are

a v ailable.

3 D VI Driv er V ersions

The v ersion history of the family is giv en in T able 1. Starting with 2.10.12, an

edit n um b er will b e app ended to the ma jor and minor v ersion n um b ers; edit

n um b er 12 reflects 12 edits applied since 2.10(.00) w as released. Ma jor v ersions

will app ear at long in terv als. Minor v ersions will app ear ev ery few mon ths, and

will generally add new driv ers or new op erating system supp ort. Edits fix small

bugs, or mak e small cosmetic c hanges that impro v e the user in terface.

T able 1: V ersion history (rev erse c hronological order).

3.00 [??-???-89]

2.10.12 [01-Sep-88]

2.10 [01-No v-87]

2.09 [23-Sep-87]

2.08 [15-Aug-87]

2.07 [15-Apr-87]

2.06 [1986-1987]

Note: V ersion 2.10 incorp orated a ma jor rewrite of dvialw

and dvijep , the t w o most p opular driv ers, to mak e m uc h b et-

ter use of the limited memory on the laser prin ters, and to

p ermit arbitrary n um b ers and sizes of fon ts. Users running

older v ersions are urged to up date to 2.10 or later.

4 Host Op erating Systems and Compilers

The op erating systems supp orted are giv en in T able 2. The driv ers will p ort

to almost an y other UNIX system not listed in the table with relativ ely little

effort.

T able 2: Op erating systems supp orted.

Op erating System Compiler(s)

Gould UNIX cc

Sun UNIX cc , gcc

Hewlett-P ac k ard UNIX cc

PC DOS Microsoft C 3, 4, 5 cl

TOPS-20 k cc-20 , p cc-20

V AX UNIX cc , gcc

V AX VMS cc , gcc

On PC DOS, only the Microsoft C compilers ha v e so far b een found usable.

Microsoft C 5.1 has b een tried and found un usable b ecause it p ermanen tly

predefines the ANSI C macro __STDC__ to b e 0 instead of 1. Borland T urb o C

1.5 is definitely not usable for the D VI driv ers b ecause of completely erroneous

floating-p oin t co de generation. T urb o C 2.0 resolv es the floating-p oin t problems,

and in No v em b er, 1988, I dev elop ed w ork-arounds for sev eral new bugs in the

compiler and the library .

F or programs that ha v e no floating-p oin t co de, I ha v e found T urb o C 1.5

quite usable; it compiles ab out 5–7 times faster than the Microsoft C 5.0 com-

piler. V ersion 2.0 remains as fast, but examination of the assem bly co de gener-

ated for the string primitiv es sho ws that, when optimization is selected in b oth

compilers, the Microsoft C compiler pro duces substan tially b etter ob ject co de.

In the large memory mo del required for the D VI driv ers, the inner lo ops for

strchr() and strrchr() ha v e 11 instructions eac h with T urb o C 2.0 when the

-O option is c hosen, and 5 and 7 resp ectiv ely with Microsoft C 5.0 with -Oailt .

gcc is the GNU Pro ject C compiler, whic h generates co de for at least these

arc hitectures:

• Allian t FX/8,

• Altos 3068,

• Con v ex C1 and C2,

• In tel 386 (Compaq 386, Sequen t 386, Sun 386i),

• MIPS (MIPS and DECstation 3100),

• Motorola 68xxx (Sun 2 and 3, HP 9000/300 and 320, A T&T 3B1, In te-

grated Solutions, Son y NEWS, NeXT),

• Motorola 88000 (in progress),

• National Semiconductor 32xxx (Sequen t, Encore, NS Genix),

• Sun SP AR C (Sun 4 and Solb ourne), and

• V AX (UNIX and VMS).

That is a remark able record surpassed only b y p cc , but that w as nev er a v ailable

for div erse systems from one set of master sources. gcc is also fr e e . On the Sun

3, it pro duces co de ab out 10% more compact, and 10% faster than the nativ e

Sun cc compiler at Sun OS 3.x; Sun cc pro duces b etter floating-p oin t co de than

gcc at Sun OS 4.0. gcc is the standard C compiler on the NeXT w orkstation.

Due to co de generation errors, neither Sun cc nor gcc compile the driv ers

correctly on the Sun 386i under UNIX; under 386i DOS, the Microsoft and

Borland compilers pro duce w orking driv ers.

V ersion 3.0 is exp ected to add supp ort for the op erating systems in T able 3.

These are not in the 2.10 distribution, but once 3.0 dev elopmen t has stabilized,

pre-releases from the dev elopmen t directories ma y b e made a v ailable b y sp ecial

arrangemen t on tap e or for ANONYMOUS FTP; IBM PC flopp y distributions

will not b e offered. Con tact the author for details and curren t status.

T able 3: New op erating systems supp orted.

V endor Op erating System

Acorn Arc himedes

IBM VM/CMS

In tel RMX

Prime Primos

5 Output Devices Supp orted

Devices supp orted b y the T

E

X D VI driv er family at v ersion 2.10 are giv en in

T able 4. The dvit yp e program is not strictly part of the distribution; it should b e

a standard part of ev ery T

E

X distribution. Similarly , there are programs dvitt y

and dvido c whic h attempt to displa y D VI files on ASCI I prin ters and terminals;

they are included in the tap e and ANONYMOUS FTP distributions, but are

not mem b ers of the family .

T able 4: Supp orted output devices.

Program Output Device

dvialw P ostScript (Apple LaserW riter)

dvibit V ersion 3.10 BBN BitGraph terminal

dvica2 Canon LBP-8 A2 laser prin ter (fast exp erimen tal

v ersion)

dvican Canon LBP-8 A2 laser prin ter

dvidla DEC LA50 144 × 72dpi and LA75 144 dpi prin ters

dvieps Epson 9-pin family 60/72 and 240/216 dpi matrix

prin ter

dviimp Imagen imPRESS-language laser prin ter family

dvijep Hewlett-P ac k ard LaserJet Plus

dvijet Hewlett-P ac k ard LaserJet

dvil3p DEC LN03 Plus laser prin ter

dvimac Apple Imagewriter 72 and 144 dpi prin ter

dvimpi MPI Sprin ter 72 dpi prin ter

dvioki OKID A T A P acemark 2410 72 and 144 dpi prin ter

dvip rx Prin tronix 60h × 72v dpi prin ter

dvitos T oshiba P-1351 180 dpi prin ter

dvit yp or dvit yp e D VI T ranslator for h uman-readable output

New devices for whic h supp ort should b e a v ailable in 3.0 are giv en in T able 5.

T able 5: New device driv ers sc heduled for future release. Names are sub ject to

c hange b efore final release.

Program Output Device

dviadx Anadex Silen t Scrib e 72 and 144 dpi dot matrix

prin ter

dviap o Ap ollo screen displa y preview er

dvicon IBM R T 6150 and 6155 console preview er

dvidsk Hewlett-P ac k ard DeskJet 300 dpi ink jet prin ter

dvielq Epson LQ 24-pin family 180 dpi dot matrix prin ter

dviep2 Epson 9-pin family 120/216 dpi dot matrix prin ter

dvifuj F ujitsu DL2400 24-pin 180 dpi dot matrix prin ter

dvigp Phillips GP 72 dpi and 144 dpi dot matrix prin ter

dvihl8 Brother HL-8 with brain-damaged Hewlett-

P ac k ard LaserJet em ulation

dviibm IBM 4202 120 dpi dot matrix prin ter

dvilzr Data Pro ducts laser prin ters (1230 and 1260)

with brain-damaged Hewlett-P ac k ard LaserJet

em ulation

dvio92 OKID A T A 192 72 and 144 dpi dot matrix prin ter

dvisun Sun Windo ws screen displa y preview er

dviup c A T&T UNIX PC screen displa y preview er

dvivga IBM PC V GA displa y preview er

In addition, the TOPS-20 P ostScript sp o oler program, lw78.c , has no w b een

p orted to UNIX.

6 D VI Driv er Distribution

Distributions of the D VI driv er family are a v ailable from a n um b er of sources;

they are describ ed in this section.

The master files reside on the author’s main host mac hine, science.utah.-

edu , a DEC-20/60 TOPS-20 system. ANONYMOUS FTP (an y passw ord) to

that mac hine can retriev e the file 00readme.txt whic h tells ho w to find the

D VI distribution, and m uc h else, on lo cal mac hines. Distribution formats of

individual files, compressed UNIX ta r files, and IBM PC .arc files are a v ailable

on science.utah.edu . It is imp ortan t to read the 00readme.txt file carefully and

follo w its instructions ab out what files to retriev e, and ho w; otherwise y ou risk

getting corrupted, or incomplete, data.

V AX VMS backup sa v e sets of the D VI family , Computer Mo dern fon ts, a

P ostScript prin ter sp o oler, and sev eral T

E

X-related programs are a v ailable on

ctrsci.utah.edu , a V AX 8600 running VMS 4.4, where again a 00readme.txt file

giv es retriev al details. The ANONYMOUS FTP passw ord is GUEST ; no other

string will b e accepted.

Distribution from Utah m ust b e requested in writing, b y p ostal mail to

T

E

X D VI Driv er Distribution

Cen ter for Scien tific Computing

Departmen t of Mathematics

220 South Ph ysics Building

Univ ersit y of Utah

Salt Lak e Cit y , UT 84112

USA

or b y electronic mail to dvi-request@science.utah.edu or the author, or b y F AX to

the telephone n um b er (801) 581-4801. A telephone n um b er and street address

should b e pro vided to facilitate resolution of questions, and deliv ery b y express

freigh t companies (who cannot deliv er to p ostal b o xes). T elephone orders will

b e accepted only in un usual circumstances.

Nine-trac k tap e (1600 bpi, and for VMS only , 6250 bpi), Sun 1 / 4 in cartridge

tap e, and IBM PC flopp y distributions are a v ailable from Utah for a fixed

US$100 c harge, whic h includes do cumen tation, media, and shipping. Shipping

is b y UPS ground service within the lo w er 48 states, or airmail to Alask a, Ha w aii,

and in ternational destinations. Do not send tap es or floppies with y our request.

Prepa ymen t in c hec ks dra wn on a US bank, or in ternational p ostal money orders,

is preferred b ecause it reduces pap erw ork. Purc hase orders will b e accepted

when prepa ymen t is not p ossible; an in v oice will accompan y the shipmen t.

F aster shipmen t b y UPS, DHL, F ederal Express or Airb orne Express is p os-

sible b y sp ecial arrangemen t, pr ovide d our lo c al staff has the time to hand le the

or der . It carries a surc harge equal to the appro ximate freigh t c harges; prepaid

or collect shipmen ts should b e used.

W e try to fill orders within one to t w o w eeks of receipt, but it sometimes

tak es longer b ecause of our lo cal resp onsibilities, or b ecause an order is miss-

ing information, lik e tap e format and densit y , that w e need b efore it can b e

completed.

Distributions are a v ailable from the follo wing other c hannels; allo w up to 2

mon ths after release of new v ersions for these to b e a v ailable. All of these are

v olun teers, and ha v e full-time commitmen ts elsewhere. They are up dated b y

net distribution where p ossible, but it still tak es them some effort for them to

incorp orate the c hanges in their lo cal distribution mec hanism.

P eter Abb ott

Aston Univ ersit y

Computing Services

Aston T riangle

Birmingham B47 ET

England

Email: Abb ottP%uk.ac.aston.mail%uk.ac.rl.gb@nss.cs.ucl.ac.uk

or

Email: P Abb ott@nss.cs.ucl.ac.uk

[only net retriev al]

Massimo Calv ani

Departmen t of Astronom y

Univ ersit y of P ado v a

Vicolo dell’Osserv atorio

35122 P ado v a

Italy

Email: Calvani%vaxfp d.infnet%ib oinfn.bitnet@cunyvm.cuny .edu

[only net retriev al]

Lance Carnes

P ersonal T

E

X, Inc.

12 Madrona Av e

Mill V alley , CA 94941

Email: ”w ell!pti”@lll-lcc.a rpa

[only IBM PC floppies]

Edgar M. Co ok e

Soft w are Researc h Asso c. Inc.

1-1-1 Hirak a w a-c ho

Chiy o da-ku

T oky o 102

Japan

Email: kddlab!srava.sra.junet!co ok e@uunet.uu.net

[only net retriev al]

Ric hard J. Kinc h

Kinc h Computer Co.

501 S Meado w St

Ithaca, NY 14850

Email: -unkno wn-

[only IBM PC floppies]

Mark Kosten

LaT rob e Univ ersit y

Bundo ora, Victoria

Australia

Email: ”munna ri!latvax8.lat.oz.au!ccmk”@uunet.uu.net

[net retriev al and tap e distribution]

Joac him Lammarsc h

Univ ersit¨ at Heidelb erg

Rec henzen trum - Im Neuenheimer F eld 293

Heidelb erg 6900

W est German y

Email: $rz92%dhdurz1.bitnet@cunyvm.cuny .edu

[only net retriev al]

Jon Radel

P . O. Bo x 2276

Reston, V A 22090

U.S.A.

Email: jonradel%icecream.p rinceton.edu@p rinceton.edu

[only IBM PC floppies]

W e w ould prefer that IBM PC flopp y distributions b e handled through P er-

sonal T

E

X or Jon Radel; their prices are also lo w er. Preparation of floppies

tak es substan tial p ersonal time for the author whic h w ould b e b etter sp en t on

other activities.

7 Electronic Newsletter

A net w ork mailing list is main tained for the issuance of newsletters; there w ere

285 subscrib ers on 29 Ma y 1989. Requests for addition or deletion should b e

sen t to the author at the address on the first page of this do cumen t. Users on

an y net w ork reac hable from the In ternet can b e included; that includes at least

Arpanet, CSnet, MILnet, NSFnet, and SP AN (mainly US), Bitnet (US, Canada,

and Europ e), NetNorth (Canada), EARNnet (Europ e), JUNET (Japan), Janet

(Britain), Usenet (w orldwide), and national univ ersit y nets in Australia and

New Zealand. A total of 19 newsletter issues ha v e so far app eared. Bac k issues

are included in all D VI distributions as the files 00mail.* .

Regrettably , lo cal staffing and funding do not p ermit p ostal mailings of the

newsletter; if there is a demand for it, and subscrib ers are willing to pa y for it,

it could b e arranged in the future.

There is a smaller related electronic list for b eta testing of a p o w erful L a

T

E

X

editing mo de in GNU Emacs; this will probably b ecome part of the standard

T able 7: Deprecated P ostScript op erators.

banddevice grestoreall nulldevice setpageparams

copypage initclip quit setsccbatch

erasepage initgraphics renderbands setscreen

exitserver initmatrix setdevice settransfer

framedevice note setmatrix

The imp orted P ostScript should write in to its o wn dictionary if it needs to

define ob jects. Because dictionary sizes m ust b e sp ecified when they are created,

it is not p ossible to define a standard one in adv ance in the SB ( \special{}

b egin) and SE ( \special{} end) macros to protect from corruption of the dic-

tionary , TeXdict , used b y dvialw .

The language k eyw ord should sp ecify "PS" or "PostScript" ; letter case do es

not matter. If an y other non-empt y v alue is found, the \special{} command

is ignored, since it presumably applies to some other output device, and con trol

returns immediately . Ho w ev er, if no language k eyw ord is giv en, w e assume

P ostScript, and con tin ue.

Files sp ecified b y include and overlay k eyw ords are searc hed for in the

DVIINPUTS path.

In the common case of include "filename" , the upp er-left corner of the

b ounding b o x will b e placed at the curren t p oin t. The P ostScript file m ust then

con tain (usually near the start) a commen t of the form

%%BoundingBox: llx lly urx ury

sp ecifying the b ounding b o x lo w er-left and upp er-righ t co ordinates in standard

P ostScript units of big p oin ts (1/72 inc h). Alternativ ely , if the commen t

%%BoundingBox: (atend)

is found in the file, the last 4096 c haracters of the file will b e searc hed to find a

commen t of the form:

%%BoundingBox: llx lly urx ury

In the case of overlay "filename" , the P ostScript file to b e included will

b e mapp ed on to the page at precisely the co ordinates it sp ecifies, where the

page origin is in the lo w er-left corner, y increasing up w ard, x increasing to the

righ t. An y %%BoundingBox sp ecification is ignored, since it is not required for

p ositioning. This option migh t b e used to prin t an o v erla y page. F or actions

that are to b e done on ev ery page, suc h as prin ting a logo, or a string lik e Dr aft

or Comp any Confidential , it is more efficien t to redefine showpage instead.

If the P ostScript file cannot b e op ened, or the \special{} command string

cannot b e recognized, or for relativ e p ositioning, the b ounding b o x cannot b e

determined, a w arning message is issued and the \special{} command is ig-

nored.

An y literal string, and the section of the P ostScript file b et w een the commen t

lines

%begin(plot)

%end(plot)

or the en tire file, if the %begin(plot) commen t cannot b e found, is copied to

the output file as

SB % filename

(xcp-llx) (ycp-ury) translate % if relative positioning

...literal string...

...PostScript file contents...

SE % filename

The SB and SE macros rev ert to standard P ostScript units of big p oin ts, and

brac k et the inserted P ostScript text with save and restore commands. The

translate command p ositions the (0,0) origin of the inserted P ostScript suc h

that the upp er-left corner of the b ounding b o x is at T

E

X’s curren t p oin t.

F or literal inserted P ostScript without an include or overlay command,

the origin is mo v ed to T

E

X’s curren t p oin t.

The save and restore in SB and SE ensure that the inserted P ostScript co de

cannot c hange the en vironmen t existing b efore the \special{} . Should it b e

necessary to do so (e.g. to remem b er things from one \special{} to the next,

or to redefine an op erator, lik e showpage ), y ou should just output SE follo w ed b y

y our P ostScript, follo w ed b y another SB . The in terv ening P ostScript will then

apply to dvialw ’s priv ate dictionary , TeXdict .

In order to supp ort things lik e landscap e mo de, c hange bars, and grey shad-

ing, it is necessary to ha v e pap er dimensions, the b ounding b o x size, and the

curren t p oin t a v ailable to inserted P ostScript co de. These are stored in the P ost-

Script macros PaperHeight , PaperWidth , BoxHeight , BoxWidth , CurrentX , and

CurrentY in the outer lev el dictionary , TeXdict . PaperHeight and PaperWidth

are set only once, at the b eginning of the job. The other four are redefined b e-

fore eac h SB is output. Their v alues are all in standard P ostScript units of big

p oin ts, not pixels. F or an overlay command, the size of the b ounding b o x will

b e the page size.

The origin can b e mo v ed to the lo w er-left page corner b y the P ostScript

sequence

CurrentX neg CurrentY neg translate

This is useful in order to obtain absolute page p ositioning, suc h as for a page

logo o v erla y .

The size of the b ounding b o x in big p oin ts is sa v ed in P ostScript macros

BoxWidth and BoxHeight . They can b e used to p erform geometric transforma-

tions on the included P ostScript. F or overlay "filename" , they are set to the

page size.

Here are some examples:

% Display a picture with the upper-left corner at the current point

\special{language "PostScript", include "pict.eps"}

% Display a picture at its original absolute page position

\special{language "PostScript", overlay "pict.eps"}

% Use literal PostScript to draw a 1in box with lower-left corner at

% TeX’s current point

\special{language "PostScript",

literal "

newpath

0 -72 translate % move origin from upper-left to lower-left

0 0 moveto

0 72 rlineto

72 0 rlineto

0 -72 rlineto

-72 0 rlineto

closepath

4 setlinewidth

stroke

showpage"}

% Display a figure at half size

\special{language "PostScript",

literal "0.5 0.5 scale",

include "pict.eps"}

% Display the figure in landscape mode by rotating the coordinates

% about the center of the bounding box

\special{language "PostScript",

literal "BoxWidth 2 div BoxHeight 2 div translate

90 rotate

BoxWidth -2 div BoxHeight -2 div translate",

include "pict.eps"}

Landscap e mo de for a complete do cumen t is prop erly handled b y a pap er

t yp e, and that is no w w orking for dvialw . Landscap e mo de for a single page is

tric ky , b ecause there is the question of whic h w a y to rotate the page, and ho w

to supp ort p ortrait mo de page headers with a landscap e mo de table. The latter

cannot b e accomplished on most devices b ecause of restrictions they imp ose.

Ho w ev er, it is p ossible with P ostScript, and I ha v e a demonstration file that

sho ws ho w to do it.

dvialw has b een revised to mak e it p ossible to output P ostScript conforming

to Adob e’s EPSF sp ecifications. T o do this, eac h page m ust b e indep enden t of

ev ery other page, and for a job with do wnloaded fon ts, this p oses a v ery large

o v erhead. Normally , fon ts are not reloaded ev ery page, but apart from this,

the output P ostScript follo ws the EPSF guidelines. In particular, none of the

deprecated op erators are used, and I ha v e demonstrations that sho w that it is

p ossible to incorp orate dvialw output as input pictures that can b e arbitrarily

transformed. This can ev en b e iterated to pro duce a figure sho wing a T

E

X page

inside a T

E

X page inside a T

E

X page inside a . . . .

dvialw has also b een c hanged to remo v e almost all dep endence on output

device resolution. No w, only a single parameter sets the resolution in dots/inc h.

This should mak e it easy to extend to supp ort P ostScript prin ters of other

resolutions, including the NeXT 400-dpi laser prin ter, and photot yp esetters.

With the assistance of in-line P ostScript co de, c hange bars pro v ed to b e easy

to implemen t; I though t ab out ho w to do it one ev ening, wrote the co de the next

morning, and had it w orking almost immediately . The essen tial idea is to rede-

fine the P ostScript showpage op erator to handle completion of an op en c hange

bar at end-of-page, and pro vide for its con tin uation on the follo wing page. F rom

the user’s p oin t of view, c hange bars merely in v olv e brac k eting the c hanged text

with \BeginChangeBar and \EndChangeBar macros; no restrictions whatev er

are placed on the in terv ening text.

Grey shading pro v ed harder to do, but the problem has no w b een solv ed.

Because P ostScript has an opaque pain ting mo del, it is imp ossible to dra w the

shading after text has b een set, since the shading w ould replace the text. Dra w-

ing the shading first w ould b e more con v enien t, since it could p ermit shading

to b e handled lik e c hange bars, and flo w automatically across page b oundaries.

Instead, it is necessary in the T

E

X co de to place the text to b e shaded in a b o x,

then to calculate the b o x dimensions, output P ostScript co de to dra w a grey

b o x sligh tly larger than that, then output the b o x itself. The tric ky part is to

get b oth b o xes correctly aligned.

I ha v e written P ostScript macros that mak e it easy to tak e an input P ost-

Script file and arbitrarily scale it to fit a rectangle of sp ecified size. Here is an

example that scales a figure to fit a half-size page:

\special{language = "PS",

literal = "PageWidth 2 div PageHeight 2 div RESIZE",

include = "spec8a.eps"}

The use of the predefined PageWidth and PageHeight v alues ensures that this

will w ork correctly for an y pap er size.

dvialw.ps also con tains a macro sx sy SCALE to scale an input figure b y

factors sx and sy from its natural size.

A t INRS T elecomm unications in Mon tr ´ eal, Mic hael F erguson has imple-

men ted T

E

X macros that actually read the P ostScript file to find the dimensions

from the %%BoundingBox commen t, and then automatically compute the space

needed for the figure, freeing the user of ha ving to insert explicit T

E

X spacing

requests around a \special{} . Those macros should b e easily adaptable to this

new \special{} supp ort co de in dvialw .

In order to deal with the fact that \special{} co de is not standardized, and

eac h driv er implemen ter has done it differen tly , it ma y b e desirable to pro vide

a run-time regular expression editing capabilit y for \special{} strings. This

w ould add the not-insignifican t co de for regular expression parsing, whic h ma y

require excessiv e memory . It w ould, ho w ev er, mak e it fairly straigh tforw ard to

pro vide built-in (and user-definable) supp ort for syn taxes pro vided b y other D VI

driv ers. No co de to do this has y et b een implemen ted, and it w ould probably

b e b etter instead to write a separate D VI-to-D VI filter to do the job. While

suc h c hanges can ob viously also b e done in the original T

E

X man uscript, D VI

files ha v e b ecome a medium of do cumen tation exc hange on the In ternet, and

will often b e pro cessed on a system other than the one they w ere generated on.

Most of the preceding remarks seem to b e dep enden t up on P ostScript, and

indeed, features lik e c hange bar supp ort seem to need the programmabilit y of

P ostScript. What ab out ordinary graphics files? In the TUG D VI committee,

w e ha v e b een wrestling with this problem for man y mon ths. In Ma y , 1989, I

ga v e a talk in P aris on the topic of T

E

X and graphics, where I discussed v arious

p ossibilities. It is published in Cahiers GUT enb er g , No. 2, Mai 1989, pp. 13–53.

While simple pictures can b e done (usually lab oriously) with T

E

X macros,

T

E

X memory limits put a v ery sev ere restriction on the complexit y of pictures

that can b e handled, and T

E

X is almost completely lac king in graphics prim-

itiv es. Th us, handling of complex pictures seems destined to b e relegated to

requests in a \special{} string.

The problem is then to decide on a format that can b e generated b y graph-

ics pac k ages, pro duced b y translation from p opular graphics file formats (e.g.

T ektronix and HPGL), and written b y hand for simple cases.

After long though t, m y inclination is not to in v en t something new here, but

instead to adopt a subset of P ostScript. A subset is required to simplify the

parser. P ostScript is a stac k-based extensible language, and parsing cannot

b e done correctly un til every op erator can b e in terpreted; some op erators tak e

v ariable n um b ers of argumen ts, and the stac ks cannot b e managed without

kno wing ho w man y argumen ts an op erator m ust consume. I ha v e therefore

mo dified m y

<

PLOT79

>

graphics system to pro duce suc h a subset, and ha v e

pro duced a w orking parser for that subset in ab out 220 lines of co de and 130

lines of commen ts. With planned extensions to the subset, it seems lik ely that

an adequate parser ma y b e around 1000 lines of co de, whic h represen ts ab out

10% of the curren t size of a t ypical D VI driv er.

Although P ostScript has a large v o cabulary , a subset of 20 op erators is

sufficien t for most line graphing applications, and it should b e p ossible to write

the parser in suc h a w a y that a v ector of p oin ters to functions can b e pro vided

b y the caller, so that the same parsing co de can b e used b y all the D VI driv ers,

with separate implemen tations of the primitiv es for differen t driv ers. Ho w ev er,

all of the bitmap device driv ers could use essen tially iden tical co de, since in eac h

case, the primitiv es merely ha v e to b e expanded in to dots in a bitmap of kno wn

resolution.