TransFig: Portable Figures for IATEX
Version 2.1.5

Micah Beck
Department of Computer Science
Ayers Hall, University of Tennessee
Knoxville, TN 37996

TransFig is a mechanism for integrating figures iffiigX documents. Sev-
eral “graphics languages” exist which achieve such integrabut none is widely
enough used to be called a standard. TransFig’s goal is totanaithe portabil-
ity of IATpX documents across printers and operating environments. cEntral
mechanism in TransFig is Fig code, the graphics descrigbomat of the Fig
interactive graphics editor. TransFig provides an autoeaatd uniform way to
Translate Fig code into various graphics languages and to integrate tu into
a BTpX document.

1 TransFig

The TransFig package consists of thieg2deVv program, which translates be-
tween Fig code and other graphics languages, and fransf i g command
which can be used to invoke it. The available translatioesilarstrated in Fig-
ure 1 (which was included using TransFigi g2deV can be used directly to
translate from Fig code to the various graphics languagesader each graphics
language requires the user to load a particular set of TeXasamnd use particular
commands to include the figure. TransFig allows these diffees to be hidden.

When the graphics language is specified totth@nsf | g command, it cre-
ates a macro file and a makefile. The macro file loads any apptefieX macros,
and the makefile specifies the appropriate commands to dfggkefiles which
load the figures. The user simply NPUt the macro file and the names of the
files for loading the figures. To switch graphics languagas,necessary only to
rerunt ransfi g, and thernake. Mike can also be used to keep the translated
code up to date when figures change.
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Figure 1: Fig Code Translations
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\ docunent styl e{articl e}
\input {transfig} TransFig macro file
\ begi n{ docunent }

\ begi n{fi gure}
\ begi n{center}
\input{figurei} i'th TransFig figure
\end{center}
\end{fi gure}

Figure 2: Layout of a TransFigTgX Document

1.1 File Name Conventions

Suppose that a document is to include a set of figures whiclstared in Fig
code form. These should be in files with the name sufffi g, for instance
figurel.fig, figure2.fig,...figuren.fig TransFig will create
filesfigurel.tex, figure2.tex,...figuren.texfor\input tothe
IATEX document, and in some cases will create files with othenadfiAddition-
ally, TransFig creates a file naméd ansf i g. t €x which must ba\ i nput at
the start of the document.

1.2 Transfig BTEX Documents

In order to use TransFig, &TEX file must follow the format shown in Figure 2.
The the filet ransfi g. t ex must be\ i Nput before any TransFig figure is
encountered. At the point where tith figuref i Qur @l is to be inserted, the file
figurei.texis\input.
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1.3 Using TransFig
Thet ransfi gcommand has the form

transfi g[option]... [[control]... filenamg]. ..
Whereoptionis one of the following:

-L languageto translate into the specifi%hguage(defaultpi Ct ex).
-M makefileto name the output makefiteakefilgdefaultMikef i | €).
-T texfile to name the outputTEX macro filetexfile(defaultt ransf i g. t ex).

Thelanguagespecifier€€pi C, eepi c, eepi cenu, ibngyl, latex, pictex,
PS,
psfig, pstex, textyl and tpic, indicate translation int@)epic macros,
IATEX picture environment, PiGaX macros, PostScript gKtylspecials, ol pi C
specials. See section 2 for further details about theseubsges. The special
languagespecifierDOX causes the figures to be replaced by empty boxes of the
appropriate size.

A control specifier sets a parameter which governs the translatioi blies
to its left in the argument list, until it is overridden. @ontrol specifier must be
one of the following:

-m magnificationto scale figures bynagnification(default 1.0).
-f font to set the default font family (defaulim).
-ssize to set the default font size (defaul « magnificatior).

Each file name specifies a Fig file, either with or without tHd g suffix.
TransFig creates a file callddikef i | eto applyf i g2dev with the appropriate
arguments to the named files, and creates an approjifaBsf | g. t exfile.
Thus, to create BMkef i | @which will translate all figures in a directory t&lEX
picture environment, with Computer Modern Bold as the difiant family, the
command would be

transfig -L latex -f cnb *.fig

After runningt ransfi g, simply runnake to create the appropriat&TgX
files. Mike should be rerun whenever a Fig file is changed to recreatedhe ¢
respondingAIEX file. To change between graphics languages, simplyitake
cl eanto remove the files created iy ansf i g, and then reruii r ansfi g.
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Thetransfi g command can also be used to include figures described in
Brian Kernighan'sic graphics language or in PostScript. These graphics formats
are distinguished by the file name suffi]@i C and. S respectively. Translation
from piC is accomplished by invokingl C2f | g program (see section 2.3).

1.4 Textin Figures and Portability

In order to be translatable into different graphics langgdrig code in TransFig
documents should use only those features which are suppoytell of them. In
particular, some graphics languages support more sogdtist! processing of text
which is part of the figure than others. P¥EXT for example, allows full use of
IATEX commands in text strings, while PostScript does not.

The standard way to use text in TransFig figures is to use drayght text
with no BTpX commands. However, if a text object is flagged as “specihEh
it is understood to include formatting commands which aterpreted by the
graphics language. A document with special text will not beigble to all output
languages.

The standard font specifiers are a small set of generic fpeistyHowever, if a
text object is flagged as “PS Font,” then its font field spesifispecific PostScript
font. When translating such text into PostScript, the nafortlis used. However,
translations into other graphics languages will use sonpeciimation to the PS
font This approximation may be quite different from the nanfent.
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2 Fig Code and Graphics Languages

TransFig’'s goal is to provide a framework for including ghégs which maintains
the portability of £TgX documents across printers and operating environments.
The central mechanism in TransFig is Fig code, a graphicsrigi®n format
which is produced by the Fig interactive graphics editorthis code is widely
used as an intermediate form for figures, the builders ofraghegohics tools may

be attracted to produce compatible output. The referenadegn appendix A
describes Fig code in more detail.

2.1 Translations From Fig

TransFig currently translates Fig code into these graplaicguages: K)EPIC,
IATEX picture environment, PiGaX, PostScript,pic, and EXtylspecials. The
program which accomplishes these translatiorfd ig2dev, which replaces the
now-obsolete programs fig2tex, fig2ps, figdatex, and
f1g2epi . Thet ransfi gcommand supports the translation of Fig code into
'[pi C specials (see below) usirtgpi C, which is not part of the TransFig pack-
age. Each language may be appropriate in different opgratimironments or for
different applications. A short description of each langgigs given below:

PIiCTEX is a set of EX macros which implement simple graphics
objects directly in X. PiCTeX makes no use of pre- or post-
processors; thevi files it generates are completely standard,
and can be printed or previewed in any environment whegre T
is used. This result is achieved by usingKTinteger arithmetic
to do all plotting calculations, and by drawing the figurengsi
the period character as a “brush”. As a result RKXTS quite
slow and requires a large interngX memory.

PostScript (P9 is a powerful graphics language which is gaining
acceptance as a standard. In an environment wherecode
is translated intars before being printed, it is usually possible
to insert a separately generated PostScript file into a deatim
using the X \ speci al command. However, the resulting
file can only be previewed usingrs previewer, and must be
printed on aPsprinter, such as the Apple LaserWriter.

Various options are available for integration eé$ with IATEX.
The psfig macro automatically scans tiwes file for bounding

Jan 3, 2000 Version 2.1.5 page 6



box information and generates appropriate TeX spacing@nd i
clusion commands. One limitation @fs output is the lack of
IATEX formatting for special objects. Thestexlanguage speci-
fier to thet r ansfi g command uses specibi g2dev output
drivers which separate the figure in text and non-text pogjo
rendering the former irrs and the latter inATIEX. The pstex
option usepsfig to generate thesinclusion commands.

IATEX picture environment is a restricted graphics facility iemplented
within IATEX. It is a standard part of every version dfiEX,
is processed quickly, and does not require a large integél T
memory. However, not every graphics object which can be de-
scribed with Fig code can be drawn using tRE=X picture en-
vironment. Restrictions include a limited set of slopes hicl
lines can be drawn, and no ability to drawn splines.

EPIC is an enhanced version of tHEEX picture environment which
removes many restrictions. It uses no facilities outsidéhote
needed for the*IEX picture environment.

EEPIC is a further enhancement aPic which used pi C specials
to implement general graphics objects. It is subject to trees
software requirements 4§l C.

TeXtyl specials are a set &fSpeci al commands which produce
graphics instructions in thevi file produced by gX. The re-
sulting bvi file must be postprocessed using thXiyl pro-
gram, which transforms it into a standapd1 file which uses
its own line drawing fonts.

t pi C specials are a set dfSpeci a8 commands which produce
graphics instructions in thevi file produced by gX. However,
the graphics in the resultingvi file can only be previewed or
printed using software which understands these commands.

IBM-GL IBM-GL (International Business Machines Graphics Lan-
guage) and HP-GL (Hewlett-Packard Graphics Language) are
compatible languages which drive a variety of IBM and HP pen
plotters.

When BTEX processes the fild ransfig. tex, it will print the message
“TransH g: figures in languagé indicating which graphics language is
in use.
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2.2 The Fig Graphics Editor

The interpretation of Fig code was originally defined by thg ¢raphics editor
and the progrant 2p, which translates Fig code into tirec graphics language.
The most recent version is V2.1; it is implemented by Versoh of the Fig
graphics editor, which runs under SunView, and by Versidnd? XFig.

Previous versions of Fig code which have been widely used dreFx, and
V2.0. The V2.1 format is in effect a unification of the featuisd these incompat-
ible formats, and superseds both of them. TransFig corgitmeupport Fig code
formats V1.3, V1.4, V these formats. as well as the older hd8Hh4 formats.

2.3 Other Fig Compatible Programs

The following programs use Fig code as a graphics descniponat, and thus
are compatible with TransFig:

e The numerical plotting progrargnupl Ot can optionally produce output
in Fig code format.

e The pic-to-Fig translatofdl C2f i  translatespic, the language of Brian
Kernighan’s graphics preprocessor for Troff, into Fig codehis allows
users to create figures without employing a graphics editor.

The Fig code produced by these programs can be viewed aradleditng the Fig
graphics editor.
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3 Related Software

Software availability is subject to change, and this lisymat be completely up
to date.

EPIC is an enhancement of th&lEX picture environment which removes many
restrictions. It uses only the facilities which implemehé tETEX picture
environment. EPIC was developed by Sunil Podar at the State University
of New York at Stonybrook, and is available via anonymdulP from

SN ST A ARGSIN HU

EEPIC is a further enhancement abic which used pi C specials (see below)
to implement general graphics objects. It is subject to #maessoftware
requirements a$ pi C, although there is an “emulation package” which
will implement most ofeEPIC using the same facilities &1C. EEPICwas
developed by Conrad Kwok at the University of California @avi, and is

available via anonymousTPfrom SUN ST A ARKSIN HU

Fig is an interactive graphics editor in the style of MacDraw evhruns under
the Suntools/SunView windowing system. It produces intmtrate code
which can be translated into a variety of graphics languagehlidingPic,
Postscript, and PiGK.

Fig was developed by Supoj Sutanthavibul at the Universityexas at
Austin, SUpo] @ALLY. UTEXAS H1, and is available via anonymous
FTPfrom SALLY.

Fig 2.1 is a version of Fig which implements various enhancementbeaiser
interface, and uses Fig code V2.1 Fig 2.1 was developed lgusacontrib-
utors. It is available via anonymokslPfrom FTP. CS GOR\HLL. HU

Fig2dev translates from Fig code to PiEX macros, PostscriptATeX picture
environment commandsg)EPIC macros, EXtyl, and thepic graphics lan-
guage. Itis part of the TransFig package, and supports kig ¥@.1.

Fig2tex, Fig2ps, Fig2latex, Fig2epic, Fig2piare Fig code translation programs
which were distributed as part of earlier versions of then§fag package.
They have been replaced by fig2dev (see above).

F2p, F2ps are the original Fig code translation programs. These prograre
out of date and have been subsumed by fig2dev (see above).
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GnuPlot is a numerical plotting program which can optionally prodwttput in
Fig code format. GnuPlot was developed by a group of peoptduding
Thomas Williams and Colin Kelly of Pixar Corpp( Xar @N-O G\NLPLOT@N GV,

and David F. Kotz of Duke Universitglf K@KE CS DLKE HY. Gnu-
plot is available via anonymousTPfrom DLKE

IATEX is a standard macro package used for describing documenigXinPart
of this package is the&IeX picture environment, a restricted graphics facil-
ity. The capabilities of this facility are described in sent5.5 of KIEX, A
Document Preparation Systdmy Leslie Lamport.

Pic2fig is a version of Brian Kernighan'siC graphics preprocessor for Troff.
Pic2fig, which is a modified form df Pl C (see below), has been altered to
produce Fig code.

PIiCTEX is a set of macros for describing graphics gXTdocuments. PiCEX
is implemented entirely within standargX, and requires no pre- or post
processing programs or special fonts. The main problemimguBiCTEX
is its slow operation (all calculations are done usipX'$ integer arith-
metic) and large memory requirements. Many RiKlsers have turned to
C implementations of gX in order to obtain memory sizes larger than are
possible using the standard Web/Pascal version.

PiCTeX was developed by Michael Wichura at the University of Chca
(W chur a@ALTON UCH CARD HY, and is available via anonymous
FTPfrom A CS U UC HU It is also included as contributed software
with the Unix X distribution.

Plot2fig translates figures from the Unix plot file format to Fig codmtPfig was
developed by Richard Murphy of Rice University(Ch@ (& H3J, and
is available via anonymousTPfrom (H2D R (E H2U

TeXtyl is apvi file postprocessor which translatespeci al commands into
its own set of drawing fonts. The result of this postproceg$s a standard
pvifile which can be printed using a1 driver, as long as its drawing

fonts are available.g@Xtylis available via anonymousTPfrom VENS YOC YALE HU

'[pi C is a version of Brian Kernighan'sic graphics preprocessor for Troff.
t pi C has been altered to producgXT\ Speci al commands which are
understood by somev! print drivers and previewers. For information
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about distribution of pi C, contact Tim Morgan of the University of Cali-

fornia at Irvine (0@Or gan@CS W . HY.

TransFig was developed by Micah Beck with major contributions by kr&ohmuck,

now of IBM, and Conrad Kwok of UC Dauvis. Itis available via aiysnous
FTPfrom FTP. CS COR\ELL. DU

Xfig is a version of the Fig graphics editor which can be compitecdeither the
Suntools or X Windows Version 11 windowing systems. Xfig istjod the
contributed software distributed with the X Windowing Syst, and can be
obtained by anonymous FTP froPQ LCS M T. HOU

Xpic is a graphical editor similar to Fig which runs under X Windowersion

11. Xpic was developed by Mark Moraes at the University ofofmo

(NOr aes@sri . t or ont 0. edu) and is available via anonymousTP
fromal . t or ont o. edu.
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A Fig Code V2.1 Reference Guide

PLEASE NOTE: This guide has not been updated to the currérftl8.protocol.
Please refer to the xfig document FORMAT3.0 for a completergjetson.
A Fig code version V2.1 file has the following structure:

#HH G2 1

global parameters
object description
object description

A.1 Comment Lines

The very first line is a comment line containing the versiortted Fig format.
Programs which interpret Fig code verify compatibility dyecking the first line
for this comment. All other lines which contain the charaétén the first column
are treated as comments and are ignored.

A.2 Global Parameters

The first non-comment line consists of two global parameters
figresol ution coordi nat e.system

Fields in a line of a Fig file are separated by blanks or tabg/jines terminate
object descriptions. The fields of lines in Fig files are diésat throughout this
guide by tables like the one below. The fields must appeardarotder given in
the table.

| Type| Field | Units (values) |
int |[T1gresolution pixels/inch
Fig value: 80

int | COOrdi nat e syst em 1: origin at lower left corner
2: origin at upper left corne
Fig value: 2

-

The Typecolumn specifies the type of the field, and is either int(egérat,
or string. The notation + following the type indicates tha tvalues O or -1 are
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interpreted aslefaultvalues in this field. The rightmost column of this table eithe
defines the units in which the field is expressed, or lists tesible values which
the field can take. The notatiddEFALLT in this column indicates that no value
other than the default values are allowed. It is intended filtare versions of
Fig will define other values for these fields, but that the ditf@alues will remain
legal, thus providing backward compatibility.

The basic unit of position in Fig files is the pixel. While figsrin a Fig file are
described at this resolution, the figure can be drawn at aehigghower resolution.
Pixels are square, and $§d g_Iesol Ut | ON represents position resolution in
both the x and y dimensions.

Some values are expressed as symbols and their numericedsvate also
listed. These symbols are defined in the headeofpect . h.

A.3 Object Descriptions

The rest of the file contains objects descriptions, havirgafrsix types:

1. Ellipse.
. Polyline, including Polygons and Boxes.

. Spline, including Closed/Open Control/Interpolatedirgys.

2

3

4. Text.
5. Circular Arc.

6. Compound object which is composed of one or more objects.

The following group of common fields appear in several obgkgcriptions,

and so the are described here, and later are simply refeorég the indicator
common fields
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| Type | Field

Units (values)

Int

[1Tnestyle

A1 DLINE
DASHLI NE
DOITEDLI NE

N -

int

['1 ne_t hi ckness | pixels

int +

col or

CHALLT
BAKGCLAR
BLLECO.(R
GENCAR
CYANGAL(R
RDCO R
MEIENTACD (R
YHLOMZA.(R
VA TECR

~N~No o h~hWNEO

int

depth

no units

int +

pen

CH-ALLT

int +

fill style

CH-ALLT
VAH TEH LL
BLACKH LL

float

styl eval

pixels

e For the dashed line style, ti&t yl e.val specifies the length of a dash.

For dotted lines it indicates the gap between consecutite do

e Depth determines which filled objects will obscure othereaks, with the
objects of greater depth being obscured. If two objects @aisime depth

overlap, the object which occurs first in the Fig file is obscur

e The values betweeftH TEH LL and BLAXKH LL define a gray scale;

many graphics languages cannot fully implement area fill.

e The color field will be extended in the future to an encodingvad three-

byte RGB specifiers: one for line color and one for fill color.

Arrow lines are used to describe optional arrows at the efidsa Polyline,
and Spline objects. If an object has a forward arrow, thermrawdine describing
it follows the object description. If an object has a bacldvamrow, then an arrow
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line describing it follows the object description and therdard arrow description,
if there is one.
An arrow line consists of the following fields

| Type | Field | Units (values) |
int+ | arr oWt ype CEFALLT
int+ |arrowstyle CHALLT
float + | arrowt hi ckness | CH-ALLT
float | arroww dth pixels
float | arrowhel gnt pixels

The pen field can only take the value DEFAULT. It is intendedt tfuture
extensions to Fig code will define other values for this fidkd. intended use is
to define the shape of the pen used in drawing objects. It Vgitl ancludes the
stipple pattern for line filling. The default pen is a ciraupeen with black filling.

A.3.1 Ellipse Objects

| Type | Field | Units (values) |

int | O] ect _code OQHLLI PsE= 1

int | subtype THLPEBYRD 1
THL PEBYDOA 2
TARILEBYRAD 3
TARILEBYDA 4

common fields

int drection 1

float | angl € radians

int | center X center.y | pixels

int | radi usX, radi usy | pixels

int |Start x,starty pixels

int | endx, endy pixels

The Ellipse object describes an ellipse (or circle) cemtest the point
(cent er X, cent er _y) with radii r adi us X andradi US_y, and whose x-
axis is rotated by’a\ngl €from the horizontal. If the object describes a circle, then
radi us X andr adi US_y must be equal.

Thefieldsstart X, start.y, endx and end.y are used only by Fig,
and are not used in drawing the object. If the ellipse is $ecby radius, then
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(start_x,start_y) iS (center_x, center_y), and(end_x, end_y) iS a corner of
a box which bounds the ellipse. If the ellipse is specified @meter, then
(start_x, start_y) and (end_x, end_y) are the two corners of the box which
bound the ellipse.

A.3.2 Polyline Objects

| Type | Field | Units (values) |
int | O] ect _code OROYLINE 2
int | Sub.type THEAYLINE 1
TBX 2
TRAYEN 3
TARCBX 4
THSBX 5
common fields
int radi us no units
int | forwardarrow | 0: noarrow
backwar d arrow| 1: arrow

The Polyline object description has an additiopaints linefollowing any arrow
lines. The line consists of a sequence of coordinate pail@wfed by the pair
9999 9999 which marks the end of the line.

X1 Y1 X2 V2. .. Xp ¥n 9999 9999

| Type | Field | Units (values) |
lint [ x;,y | pixels |

The Polyline object describes a piecewise linear curvdistpat the point
(x1,y1) and passing through each poist, y;) fori = 2...n. If SUDtYpeis
T_BOXor TRALYGNthen(x,, 1) and(x,,, y,,) must be identical. ISUD_t ype
is T.BOX then the line segments must all be a vertically orientetarege. If
sub.t ype is TARCBOX then the corners of the box are drawn with circular
arcs, the size of which are determined by fradi US field. Many output modes
draw T_ARCBOXobject as simple boxes.

The T_EPSBOX object is a simple box filled with a figure described by an
imported Encapsulated PostScript (EPS) file. Following amgw lines (which
are ignored) is an EP#le specificatiorline, consisting of a flag indicating the
vertical orientation of the figure, and the name of the EPSdileport. Following
that is a points line describing the two opposite cornerseffigure.
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| Type | Field | Units (values)

int flipped | O: normal orientation
1: flipped
string | filename
A.3.3 Spline Objects
| Type | Field | Units (values) |
int | o ect _code OFHINE 3
int | subtype T OENNRWL 0
T A CGEDNIRVL 1
TOAENINTEHRRQATED 2

common fields
int |[forwardarrow | 0: no arrow
backwar d .arrow| 1: arrow

The Spline object description haspaints linefollowing any arrow line which
has the same format as described above for the Polylinetatgscription. If the
subtype of the spline is T.COPENINBERQATED or
T A.CEHDI NTEHRRQATH) then an additionatontrol points linefollows the
points line. The line consists of a sequence of coordinaies,p@vo coordinate
pairs for each point in the points line. Note that whereaspihiats line contains
integers, the control line consists of floating point nunsber

1x; 1y, rxy ry, 1x2 1y, rxo ry, ... 1x, 1y, rx, 1y,

[ Type| Field [ Units (values) |
‘ float ‘ 1x;, ly,, rx;, Ty, ‘ pixels ‘

The interpretation of Spline objects is more complex thaatbér object descrip-
tions, and is discussed in section A.4.
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A.3.4 Text Objects

| Type | Field | Units (values) |

Int | obj ect type QTEXT 4

int supb.type TLEHTJWITHE o
TENERJWBIHB 1
TRGITJWNHB 2

int+ | font CH-ALLT
ROVAN 1
BAD 2
| TALI CS 3
SANSSH F 4
TYPBR TER 5

float + | T Ont _SI ze points

int+ | pen CH-ALLT

int+ | col or CH-ALLT

int dept h no units

float |angl e radians

int+ |[textflags no units

float+| hel ght, |ength | pixels

int X, Y pixels

string | string

The positioning of the string is specified by ®b_t ype. The values!_LB-T_JUSTI H ED
T ENTERJUSTI H ED and TR GHT_JUSTI H EDspecify that(x, y) is the

left end, center and right end of the baseline, respectiva@lye hei ght and

| engt h fields specify the box that the text fits into. These specifioat are

accurate only for the fonts used by Fig.

TheSt ri Ngfield is an ASCII string terminated by the charact®Q1’ . This
terminating character is not a part of the string. Note thatdtring may contain
the new-line character\ ' . Some output modes will interpret ISO encoded
European accents not found in the ASCII character set.

Thet ext fl ags field is a bit vector which specifies various settable prop-
erties of the text object. Each flag corresponds to a bit jposih the field; the
default value of each flag EALSE
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Flag Bit mask | Description

(in binary)
RADTEXT |oo01 Font size doesn't scale inside compound
T ALTEXT | 0010 Text includes formatting commands
PF-ONI_TEXT | 0100 Font field specifies PS font
H OCENTEXT | 1000 Fig editor should not display text

The H Q@ DTEXT flag is used to preserve the absolute size of text objects
when inside compound and that compound is scaled (xfig onhgd SPEQ AL TEXT
flag is used to inhibit the “escaping” of formatting commandsen translating
text to BTpXor Troff, in order to allow the user to inject such commandgctly
into the figure. ThePSFONI_TEXT flag changes the interpretation of the font
field. Rather than selecting from the limited set of genasit$ shown in the table
above, the field is interpreted as selecting from the folfatiable of PostScript
fonts. A text object with thd3-ONT_TEXT flag set may not be fully translatable
into output forms other than PostScript. Finally, tHeCDEN TEXT field is mean-
ingful only to graphics editors, and specifies that the e)kishould not displayed
on the screen. This is most useful for special text objectshuvmay include very
long formatting command strings.
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Jan 3, 2000

PS Font | Value |

Times-Roman 1

Times-ltalic 2

Times-Bold 3

Times-Boldltalic 4

AvantGarde 5

AvantGarde-BookOblique 6

AvantGarde-Demi 7

AvantGarde-DemiOblique 8

Bookman-Light 9

Bookman-Lightltalic 10
Bookman-Demi 11
Bookman-Demiltalic 12
Courier 13
Courier-Oblique 14
Courier-Bold 15
Courier-Boldltalic 16
Helvetica 17
Helvetica-Oblique 18
Helvetica-Bold 19
Helvetica-BoldOblique 20
Helvetica-Narrow 21
Helvetica-Narrow-Oblique 22
Helvetica-Narrow-Bold 23
Helvetica-Narrow-BoldOblique 24
NewCenturySchlbk-Roman | 25
NewCenturySchlbk-Italic 26
NewCenturySchilbk-Bold 27
NewCenturySchilbk-Boldltalic | 28
Palatino-Roman 29
Palatino-Italic 30
Palatino-Bold 31
Palatino-Boldltalic 32
Symbol 33
ZapfChancery-Mediumltalic | 34
ZapfDingbats 35
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A.3.5 Arc Objects

| Type | Field | Units (values) |
int | ob] ect_code QARC 5
int | suptype T3 FONLARLC 1
common fields
int | drection 0: clockwise
1: counter

int forwardarrow 0: no arrow
backwar d ar r ow 1: arrow
float | cent er X, center_y | pixels

int X1,¥1,%2,¥2,%3,¥3 plxels

The Arc object describes a circular arc centered at the point
(center_x, center_y), starting at(x;,y;), passing throughx.,y2), and end-
ing at (x3,ys). It is drawn either clockwise of counter-clockwise as sfiedi

by di r ect i on. Note that this description is quite overdetermined, astreer
and direction of the arc can be deduced from the three poiriteearc which are
specified.

A.3.6 Compound Obijects

| Type | Field | Units (values) |
I nt | obj ect type QQMAAND 6
int | upperright_corner X | pixels

int | upperright _corner.y
int | | owerleft_corner x
int |l owerleft_corner.y

The Compound object description describes a compound tolbgemded by
the rectangle determined by the points

(upperright_corner_x,upperright_corner.y)
(Lowerleft_corner_x, lowerleft_corner.y)

It consists of all the objects following it until an object vde0b] ect _t ypefield
is QOEND GOMPAUND(-6) is encountered. Compound objects may be nested.
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A.4 Splines

Specifying the interpretation of a Spline object descaptis more problematic
than other graphics objects. A graphics object descriptaombe viewed as hav-
ing two parts: an abstract description of the locus of poitsch make up the
object; and a set of appearance parameters which specifyhHeabstract object
is to be represented. For example, a circular arc has a vegiger and well un-
derstood abstract definition, independent of the width eflie used to draw it.
Unfortunately, the abstract specification of splines isenxmmplex. The follow-
ing descriptions come at second hand; the author of thisegisishot versed in
spline algorithms, and so may have garbled them. Hopefiligy will give the
knowledgeable reader some idea of the intended meaninglioeSjbjects.

Fig splines come in two major varieties: B-splines and jndéaited splines.
Each of these is available in open or closed versions. I8t t ype field has
the valuesl_ OPENNCORVAL or T Q. CEEDNORMAL then it describes a B-spline.
In these cases, the points line which follows contains@et rol poi nts
for the spline. The spline does not actually pass througbketipmints, but they
determine where it will pass, which is generally quite cleséhe control points.
B-splines are quite smooth.

If the Subtype field has the valuesT QPENI NTEHRRQLATED or
T-A.CEEDI NTHRRQATEDthen it describes an interpolated spline. In these
cases, the points line which follows contains théerpolation pointsthrough
which the spline will pass. In addition cantrol pointdine follows the points line,
which specifies two control poinfdx;, 1y,) and(rx;, ry;) for each interpolation
point. Thel 'th section of the interpolated spline is drawn using theiBeeubic
with the four points (%4, ¥i)s
(rx;, rx;), (%41, 1y,,4), and(x;41, yi41). Interpolated splines are not as smooth
as B-splines.

For either type of closed splines, the first and last pointghenpoint line
(x1,y1) and(x,, y,) are identical. For closed interpolated splines, the lastqia
control points on the control points lin€lx,, 1y, ) and(rx,, ry,) are the same
as(1xy, ly,) and(rxy, ry,) respectively.
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