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TransFig is a mechanism for integratindTgludesument &. Sev-—
eral graphics languages existwhichachieversubhtintregrs widely
enough used to be called a standard. TransFig'recgaalths pomtzabil—
ity ofIEX documents across printers and operating enwirenmernts. Th
mechanism in TransFig is Fig code, the graphidsmedcofpthe®ig
interactive graphics editor. TransFig proid@eas ambabidcomaiy to
TrandatBigcode into various graphics languages and toddeegirate that ¢
a BIpX document.

1 TransFig

The TransFig package consistfsigZdeheprogram, which translates be-

tween Fig code and other graphics languadgesgnshdgthemmand

which can be used to invoke it. The availableetrbihsdbtabed amr Fig-

ure 1 which was included using Trdhisi2idev can be used directly to

translate fromFigcode to the various graphiwevtaengaahegraphics

language reuires theuser to loada particul arcsednofuBeXpeadicular

commands to include the gure. TransFigallowaddste deéfficdden.

When the graphics language is specimhsbditdieommand, it cre-

atesamacro leandamake le. Themacro le loadsdamyTegmecpos,

and the make le speci es the appropriate commatigX tdexrwateh

load the gures. The user\dnmukythe macro le and the names of the
les for loading the gures. To switch graphtds Insmopssgas, anly to

rerubhransfig, and themke.Make can also be used to keep the translated

code up to date when gures change.
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\documentstyle{article}
\input{transfig} TransFigmacro le
\begin{document }

\begin{figure}
\begin{center}
\input {figurei} i’th TransFig gure
\end{center}
\end{figure}

Figure 2: Layout of a TrafTs¢tRgdument

1.1 File Name Conventions

Suppose that a document is to include a set of gutegsedhichFdge

code form. These should be in les with the nfaimg, sidr K nstance

figurel.fig, figure2.fig,...figuren.fig. TransFig will create
lefigurel.tex, figure2.tex,...figuren.texforinput tothe

BTpX document, and in some cases will create les wigsh didueitrsoh-

ally, TransFig creates a fleammfddy.tex which must Banput at

the start of the document.

1.2 Trans &EX Documents

In order to use TransFy, ddmust follow the format shown in Figure 2.
The the Ieransfig.tex must beinput before any TransFig gure is
encountered. At the point wiidregohfei gurei is tobe inserted, the le
figurei.tex is\input.
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1.3 Using TransFig
Thetransfig command has the form

transfig option. . contrel. . lename. .
Whereoptions one of the following:

-Llanguageotranslate intothe bprgiagefauldictex.
—-M make le&oname the output makekke léefaulMakefile.
—Ttex leoname theoutffpKhacro leex tefauliransfig.tex.

Thelanguagpeci eaic, eepic, eepicemu, ibmgl, latex, pictex,
pSI
psfig, pstex, textyl andtpic, indicate transleEioamadios,
BIpX picture environmentpX hd€Tos, PostScrixttylBpecialspior
specials. See section 2 for further detailsiapest tihesspbarial
languagspeci &px causes the gures to be replaced by empty boxes of the
appropriate size.

A contrsbeci er sets a parameter which governs the ttanlksdsation of a
to its left in the argument list, until ittcdstowedddenn@st be
one of the following:

-mmagni catibo scale gurasaoni catiderfault 1.0.
—ffontto set the default font famidigrdefault
—-ssizéo set the default font si2& dmdgnitcation

FEach 1le name speci es a Fig le, either with arfwdgthdutkxthe
TransFigcreates a ldlegkéfede toappliyigl2devwith the appropriate
arguments to the named les, and creates at vapgbDigitde le.

Thus, tocreaMakefilewhichwill translateall gures in &WXrectorytol
picture environment, with Computer Modern Boldta £ die Tenfily, the
command would be

transfig -L latex —-f cmb x.fig

After runntmgnsfig, simply nmake to create the approffpXate L
lesMake should be rerun whenever a Fig le is changed toorecreate the c
respondid@X le. To change between graphics languagespakiEnply run
clean to remove the les credfrmchbyig, and then rermansfig.
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Thetransfig command can also be used to include gures described in
Brian Kernighamnégraphics language or inPostScript. These graphics formats
are distinguishedby the le napéecafidxps respectively. Translation
frompicis accomplished by inypdkPrfdgprogram see section2.3.

1. Text inFigures andPortability

Inorder tobe translatable into differentegydig codangdaansFig
documents shoulduse only those features whicharelduppachesm. In
particular, some graphics languages supportimedpsophssinig of text
which is part of the gure than oti¥grSorbxanple, allows full use of
BTpX commands in text strings, while PostScript does not.

The standard way to use text in TransFig gures tgsabghsetexty s
with ndIgX commands. However, if a text object is aggedt@snspecial,
it is understood to include formatting commande mprietheddey itthe
graphics language. A document with special texattwbl e motadd putput
languages.

The standard font speci ers are a small set ofegenBoweveantitfya
text object is aggedas PSFont, thenits fontspetd spBost&cript
font. When translating such text into PostSconpt,stiise=dantbavever,
translations into other graphics languagesowdkl maeisomecaphe PS
font This approximationmay beuite differentdfomtthe name
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2 FigCode and Graphics Languages

TransFig’s goal is toprovide a framework forhimslwidictgmgiaptains

the portabili¥fofldcuments across printers and operating environments.
The central mechanism in TransFig is Fig code, ardpaplnctodamst

which is produced by the Fig interactive graghiicscadict o wildely

used as an intermediate form for gures, the bwirdgErissffobhs may

be attracted to produce compatible output. Theéeredfappernsox A
describes Fig code inmore detail.

2.1 Translations FromFig

TransFig currently translates Fig code intd digpssggesmphicGs

BTpX picture environmentgX P&t Scriptt, andgXtylspecials. The
program which accomplishes these trahsgadevnwhsch replaces the
now-obsolete prografisg2tex, fig2ps, fig2latex, and

fig2epic. Theransfig command supports the translation of Figcode into
tpic specials see below usdhg, which is not part of the TransFig pack-
age. Each language may be appropriate in difgersrtropmentsmr for
different applications. A short descript genicfgdaen bedgwa

PiCEX is a set gK Thacros which implement simple graphics
objects directgX.iRITEX makes no use of pre— or post-
processors bhe les it generates are completely standard,
and can be printed or previewed in any envirogkent where T
isused. This result is achievegXyntegeg &rithmetic
todo all plotting calculations, and by drawhgg the gure usi
the period character as a brush . As@Xresult&iCT
slow and reuires a large ipKenanmalry.

PostScripts is a powerful graphics language which is gaining
acceptance as a standard. In an environmemodhere
is translatedsib&ébore being printed, it is usually possible
to insert a separately generated PostScriptente into a docum
using thgXT\special command. However, the resralting
le can only be previewed wsipiepaiewer, and must be
printedonsgprinter, such as the Apple LaserWriter.

Various options are available for irtegtrathin of
Theps gmacro automatically scaas Idador bounding
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box information and generates appropriate TeX-spacing and i
clusion commands. One limitabsicartpdit is the lack of
BIpX formatting for special ob jesdtestafeage speci-

er to theansfig command uses spediiam2dev output
drivers which separate the gure in text andmsgn-text portio
rendering the formsrand the lattefipKn IThepstex
option ugss gto generatepshenclusion commands.

BTpX pictureenvironment isarestrictedgrapkmesttaedility impl
withiATEX. It is a standard part of every &fgXsion of L
is processed uickly, and does not reuire a lg¥ge internal T
memory. However, not every graphics object which can be de-
scribed with Fig code can be drawn @EXnoitciteFe en—
vironment. Restrictions include a limited haettlof slopes at w
lines can be drawn, andno ability to drawn splines.

EPIC 1s an enhanced versionfgfxXgheckure environment which
removes many restrictions. It uses no facithbses outside of
needed for BieXIpicture environment.

EEPIC 1is a further enhancenemtt wiiich usegpic specials

to implement general graphics objects. It immeubject to the s
software reuirementsias

TpXtylspecials are a sepedial commands which produce
graphics instructiomgrinlteheroduced ¥ .T The re-
sultingl le must be postprocessed usiXigyilherd-
gram, which transforms it into avatalelarhd ch uses
itsown line drawing fonts.

tpic specials are a sedpefial commands which produce
graphics instructiomarinelproduced X .ITHowever,
the graphics in the resultliemgan only be previewed or
printedusing 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 BTpX processes the td@nsfig.tex, it will print the message
TransFig: figures in languageindicatingwhich graphics language is
inuse.
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2.2 TheFigGraphics Editor

The interpretation of Fig code was originallyidpgmaphicksheditor
and the progr@p, which translates Fig coderagmaphaecs language.
The most recent version is V2.1 it is implement@dbpVehei Bng
graphics editor, which runs under SunView, andl by ¥&ngion 2.
Previous versions of Fig code which have been wildeTyxyseddre
V2.0. TheV2.1 format is ineffect auni catiencffthiesEdatoompat -
ible formats, and superseds both of them. Transt sgmoont Atlg code
formats V1.3, V1., Vthese formats. as well astdd ofdemdtS.a

2.3 OtherFigCompatible Programs

The following programs use Fig code as a graphi &® deatcy Hodithus
are compatiblewith TransFig:

The numerical plotting pnogiat can optionally produce output
inFigcode format.

Theric-to-Fig trangiadfrig translates the language of Brian
Kernighan'’s graphics preprocessor for Troff, Ihte &libowsde
users to create gures without employinga graphics editor.

The Fig code produced by these programs can be viedakand edett'ig
graphics editor.
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3 Related Software

Software availability is subject to changsy reatdldehdeniplsstmay up
to date.

EPIC is an enhancement ofTgKelcture environment which removes many
restrictions. It uses only the facilitieshehfilgk pmptement t
environmenkpr.ICc was developed by Sunil Podar at the State University
of New York at Stonybrook, and is available viET&ZnOngmous
SUN.SOE.CLARKSON.EDU.

EEPIC 1is a further enhancengnttc wiiich usdepic specials see below
to implement general graphics objects. It iamalspdcwaiethe s
reuirements @sic, although there is an emulation package which
will implement mogErafusing the same facilikleg8rErICcwas
developed by Conrad Kwok at the University of Calrigorariéd bt D
available via anon¥f®usronSUN. SOE . CLARKSON.EDU

Figis an interactive graphics editor in the stylehofufescDmdwrwhi
the SuntoolsSunView windowing system. It prodddese nbdem
which can be translated into a variety of grgphncsuchimrgpages
Postscript, angkP.iCT

Fig was developed by Supo]j Sutanthavibul at thé Texdasrwsity o
Austinsupoj@SALLY.UTEXAS.EDU, and is available via anonymous
FTP fronmSALLY.

Fig2.lis aversion of Figwhich implements various enhhaassmmnts to
interface, andusesFigcodeV2.1Fig2.1 was dawailsopedtay bar
utors. It isavailable via EfiBrfymooEEP .CS.CORNELL.EDU.

Fig2dewxranslates from Fig codegKan&a€ds, Postscript pilcture
environment commandspIicmacros gXtyl, and thegraphics lan—
guage. It ispart of the TransFigpackage, andsuipbdrts Fig co

Fig2tex, Fig2ps, Fig2latex, Fig2epdre Fig2pde translation programs
which were distributed as part of earlier versH ogpadkalge Tra
They have been replaced by g2dev see above.

F2p, F2psre the original Fig code translation programss. afkese progr
out of date and have been subsumed by g2dev see above.
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GnuPlotis a numerical plottingprogramwhich can optelontplity pmoduc
Fig code format. GnuPlot was developed by a groupcdfigenple, i
ThomasWilliams andColinKelly of PixdxE8o@pPNFO-GNUPLOTR@SUN. COM,
andDavidF. Kotz of Duke Univdfk@BYKE.CS.DUKE.EDU. Gnu—
plot is available via anBfifmawsDUKE .

BTpX 1s a standard macro package used for describindgpdocBmehts in
of this package #¥Xeilcture environment, a restricted graphics facil-
ity. The capabilities of this facility areodesof#ied im sect
Document Preparation Spgtlenslie Lamport.

Pic2 gis a version of Brian Kerrmighmrewhics preprocessor for Troff.
Pic2 g, which is amodi ed figmccsfee below, has been altered to
produce Fig code.

PiCEX is a set of macros for describing gaphdumertt §. PEKT
is implemented entirely withimp¥fardhrdulires no pre— or post
processing programs or special fonts. The mainnmrBbEEm in us
is its slow operation all calculations agX’ danetegen@fith-
metic and large memory reuirements. MgwBe€¥ have turnedto
C implementationgXfTorder to obtain memory sizes larger than are
possible using the standard WebPascal version.

PiCEX was developed by Michael Wichura at the Univergoty of Chica
wichura@GALTON.UCHICAGO.EDU, and is available via anonymous

FTP fromA.CS.UIUC.EDU. It is also included as contributed software
with the UnigXx@istribution.

Plot2 dgranslates gures fromtheUnixplot le formdotd Kiwasode. P
developedby RichardMurphy of Rice UmitveadRiRGE . EDU, and
is available via anomifiRofisonQED . RICE . EDU.

TpXtylis @vi le postprocessor which tixapetdedscommands into
its own set of drawing fonts. The result of tid & pastiarctassi
DVI le which can be printed usivigdaniywer, as long as its drawing
fontsareavailgbtleliB available via an®APrfawsVENUS . YCC. YALE . EDU.

tpic is a version of Brian KerrAghandishics preprocessor for Troff.
tpic has been altered to preXidee&cial commands which are
understood by some print drivers and previewers. For information
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about distributtpicefcontact TimMorgan of the University of Cali-
forniaat Irmbmgan@ICS.UCI.EDU.

TransFigias developedby Micah Beck withmajor contribuk Schmbgly,ran
now of IBM, and Conrad Kwok of UCDavis. It is availmyjm@rsia ano
FTP fronFTP.CS.CORNELL.EDU.

X g is aversion of the Figgraphics editor which cam betdoemihed £
Suntools or X Windows Version 11 windowing systemst &f dchs pa
contributed software distributedwith the X&mndowiceanIyest
obtained by anonymous FTPEXRM. LCS .MIT.EDU.

Xpicis a graphical editor similar to Fig which runs sivées XoWindow
11. Xpic was developed by Mark Moraes at the Univemtsity of Tor
moraes@csri.toronto.edu and is available via anomyiitous
fromi.toronto.edu.
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A FigCode V2.1 Reference Guide

PLEASE NOTE: This guide has not been updated to the clerpentScol.
Please refer to the x gdocument FORMAT3.0 for a conipkdatomdes
AFigcodeversionV2.1l lehasthe followingstructure:

#FIG 2.1

global parameters
object description
object description

A.1 Comment Lines

The very rst line is a comment line containingtheeRier§oomadf.
Programs which interpret Fig code verify conmpadkiind thg byst 1ine
for this comment. All other lines which conta#nhlidehasdct@l umn
are treated as comments and are ignored.

A.2 Global Parameters

The rst non-comment line consists of two global parameters
fig.resolution coordinate_system

Fields ina line of a Fig le are separated by bWwdnkse®trdambisnate
object descriptions. The elds of lines in Filpdlgsranglestcthis
guide by tables like the one below. The elds musbageeanventin
the table.

‘ Type‘ Field Units values ‘

int | fig_.resolution pixelsinch

Figvalue: O
int | coordinate_system | 1: origin at lower lefjt corner
2: origin at upper left corner
Figvalue: 2

TheTypecolumn speci es the type of the eld, and is eitdesy, integer
or string. The notation following the type hadkdatessCtbatt are
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interpretedéauvalues inthis eld. The rightmost column ofrthistableeithe
de nes theunits inwhichthe eldis expressedgdrleivtisuelsaevpich

the eldcan take. The nbEEAGGA in this column indicates that no value
other than the default values are allowed. It fistuneerstestibha of

Figwill de ne other values for these elds, bt vhhtetshwidd fizemain

legal, thus providing backward compatibility.

The basicunit of positioninFig les is the paxéh aWhyglel ecane
describedat thisresolution, the gure canleaxdrawwerabighution.
Pixels are suare, afidlgsaoesolution represents position resolution in
both the x and y dimensions.

Some values are expressed as symbols and theiruammerdecallsval
listed. These symbols are de ned in thelheadeh. le

A.3 Object Descriptions
The rest of the le contains objects descriptdbesx hypesg on
1. Ellipse.
2. Polyline, includingPolygons and Boxes.
3. Spline, including ClosedOpen ControlInteEreelated Sp
Text.
Circular Arc.

Compound object which is composed of one or more objects.

The following group of common elds appear in selescalpbiers,
and so the are described here, and later are sihylyheefrdireastbr
common elds
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| Type| Field

Units values

int

line_style

SOLID_LINE
DASH_LINE
DOTTED_LINE

[

int

line_thickness

pixels

int

color

DEFAULT
BLACK_COLOR
BLUE_COLOR
GREEN_COLOR
CYAN_COLOR
RED_COLOR
MAGENTA_COLOR
YELLOW_COLOR
WHITE_COLOR

w N = O

int

depth

no units

int

pen

DEFAULT

int

fill_style

DEFAULT
WHITE_FILL
BLACK_.FILL

oat

style_val

pixels

For the dashed line stgflglethiel speci es the length of a dash.
For dotted lines it indicates the gap betweensconsecutive do

Depth determines which 1lled objects will ofectse wiihbartbe

objects of greater depth being obscured.

The values betwd#EITE FILL andBLACK_FILL de ne a gray scale
many graphics languages cannot fully implement area 11.

The color eldwill be extended in the future tfotaw drhaeding o
byte RGB speci ers: one for line color andone for 11 color.

Arrow lines are used to describe optional arrdwhrat, Plod ghdsey
and Spline objects. If anobject has a forwardravwolv nehéassaarabing
it follows the object description. If an ob{katrdms & backwaarrow
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linedescribing it follows the object descruatd amaow ddéecird ption,
if there isone.
An arrow line consists of the following elds

‘ Type ‘ Field Units values
int arrow_type DEFAULT
int arrow_style DEFAULT
oat | arrow_thickness | DEFAULT
oat | arrow_width pixels
oat | arrow_height pixels

The pen eld can only take the value DEFAULT. It iastiffuended th
extensions to Fig code will de ne other valuedtfonrtdarmsdedldse is
to de ne the shape of the pen used in drawing obisotsncItdeis]l the
stipple pattern for line 1lling. The defaulpgreniitshdodackullal ing.

A.3.1 EllipseObjects

‘ Type‘ Field Units values
int | object_code O_ELLIPSE
int | sub_type T ELLTPSE_BY_RAD

T_ELLIPSE_BY_DIA
T_CIRCLE_BY_RAD
T_CIRCLE_BY_DIA
common elds

int | direction 1

w N P

oat| angle radians

int | center_x,center.y | pixels

int | radius_x,radius.y | pixels
int | start_x,start_y pixels
int | end_x,end_y pixels

The Ellipse object describes an ellipse or cGiattcleheepteme
center_x, center_y with radradius_x andradius_.y, and whose x—
axis is rotatenddle fromthe horizontal. If the object describesacircle, thel
radius_x andradius_y must be eual.
The eldstart_x, start.y, end.x and end.yareusedonlybyFig,
and are not used in drawing the object. If the edbipsadisispadien
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startx starty iscenterx centery , andendx endy is a corner of

a box which bounds the ellipse. If the ellipse iamgiexi &€ddry d
startx starty and endx endy are the two corners of the box which
bound theellipse.

A.3.2 PolylineObjects

‘ Type‘ Field Units values
int | object_code O_POLYLINE 2
int | sub_type T_POLYLINE 1

T_BOX 2
T_POLYGON 3
T_ARC_BOX
T_EPS_BOX
common elds
int | radius nounits
int | forward_.arrow, | O: no arrow
backward.arrow | 1: arrow

The Polyline object description has poiatsit fodddwing any arrow
lines. The line consists of a seuence of cooddimesticelyatihs pair
whichmarks the endof the line.

X1 V1 X2¥2: - Xy Yn

‘ Type‘ FielbUnits values‘

‘ int ‘ X; Vi | pixels ‘

The Polyline object describes a piecewise linegmaturhes sibdart
x; y1 and passing through eachxpyinfori 2 :: :nIsub type is
T_BOX orT_POLYGON thenx; y; and x, y, must be identicatb_Egfpe
1sT_BOX, then the line segments must all be a verticaadhglbaxiehted rec
sub_type isT_ARC_BOX, then the corners of the box are drawn with circular
arcs, the size of which are determiacddusy €lel. Many output modes
drawI _ARC_BOX object as simple boxes.

TheT_.EPS_BOX object is a simple box lled with a gure described by an
imported Encapsulated PostScript EPS le. Faldmwow hgreasywhich
are ignored is an EP& speci catiome, consisting of a ag indicating the
vertical orientationof the gure, andthe name ampbetEPEollowing
that isapoints linedescribing the two opphsitpicerners of t
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‘ Type ‘ Field | Unitsvalues

int ipped| O0: normal orientatiion
1: ipped

string lename

A.3.3 SplineObijects

‘ Type‘ Field Units values
int | object_code O_SPLINE 3
int | sub_type T_OPEN_NORMAL 0
T_CLOSED_NORMAL 1
T_OPEN_INTERPOLATED 2
T_CLOSED_INTERPOLATED 3

common elds

int | forward_.arrow, | O: no arrow
backward_.arrow | 1: arrow

The Spline object descriptponrtsss latnélowing any arrow line which
has the same format as described above for thetPdéygdrnetakoiecIf the
sub_type of the spline 1B OPEN_INTERPOLATED or
T_CLOSED_INTERPOLATED, then an additton&trol pointfadihews the
points line. The line consists of a seuence oifrseotrwd mater gpenate
pairs for each point in the points line. Notepghhttwheimea sdmhzains
integers, the control line consists of oakingpoint number

1x ly, rxyry; 1% ly, ro vy, @ 1 1%, 1y rx, ry,

‘ Type‘ Field ‘ Units values‘

‘ oat‘ 1x ly, rx Ty, ‘ pixels ‘

The interpretation of Spline objects is morecdme ek fdanddscrip-
tions, and is discussed in sectionA..
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A.3. Text Objects

‘Type ‘Field Units values
int object_type O_TEXT
int sub_type T_LEFT_JUSTIFIED 0
T CENTER_JUSTIFIED 1
T RIGHT_JUSTIFIED 2
int font DEFAULT
ROMAN 1
BOLD 2
ITALICS 3
SANSSERIF
TYPEWRITER
oat | font_size points
int pen DEFAULT
int color DEFAULT
int depth nounits
oat | angle radians
int text_flags nounits
oat | height, length | pixels
int X, Y pixels
stringstring

Thepositioningofthe stringis spsub_tEddey thee val BAEFT_JUSTIFIED,
T_CENTER_JUSTIFIED, and _RIGHT_JUSTIFIED specify thay is the
left end, center and right end of the baselin&hechespghttdrvely
length elds specify the box that the text ts into.ifheserspeci cat
accurate only for the fonts used by Fig.

Thestring eldisanASCII stringterminatedby thddharBritser
terminating character is not a part of the shestgiMNpmayrbhahttain
the new-1line char@at’er Some output modes will interpret ISO encoded
European accents not found in the ASCII character set.

Thetext_flags eldis abit vector which speci es various settable prop-
erties of the text object. Each ag corresponds tno &l telokstihe
default value of eaclFAd§Hs

Jan 3, 2000 Version2.1. page 1



Flag

Bit mask
inbinary

Description

RIGID_TEXT

0001

Font size doesn’t scale inside

SPECIAL_TEXT

0010

Text includes formatting commg

PSFONT_TEXT

0100

Font eldspeci esPS font

HIDDEN_TEXT

1000

Figeditor shouldnot display t

TheRIGID_TEXT ag is used to preserve the absolute size of text objects

compound
inds

ext

when inside compoundand that compound is scale@kxeSPHCITAL _TEXT
ag is used to inhibit the escaping of formatwhienytoamsEeds ng

text dor Troff, in order to allow the user to inject swekttbymands d
into the gure.PBRONT_TEXT ag changes the interpretation of the font

eld. Rather than selecting fromthe limiteondestshoganartieeftable

above, the eld is interpreted as selectingqfroabteeofdPdstwScript
fonts. A text object PSEIONREXT ag set may not be fully translatable

intooutput forms other than PostScridILDPENATHXT tded is mean—

ingful only tographics editors, and speciexts shetltcheofudilsplayed

on the screen. This ismost useful for specialdterdyobiettdevhery
long formatting command strings.
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Jan 3, 2000

PS Font | Value |
Times-Roman 1
Times-Italic 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
NewCenturySchlbk-Bold 27
NewCenturySchlbk-BoldlItalic | 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. ArcObjects

‘ Type‘ Field Units values
int | object_code O_ARC
int | sub_type T_3_POINT_ARC 1
common elds
int | direction O: clockwise
1: counter
int | forward_.arrow, O: noarrow
backward_arrow 1: arrow
oat| center_x,center_y | pixels
int | X1 y1 X V2 X3 V3 pixels

The Arc object describes a <circular arc centered at the point
centerx centery , startingxaty; , passing throxrgly, , and end-

ing atx; y3 . It is drawn either clockwise of counter-cloe&@wise as speci
bydirection. Note that this description isuite overdeteminéned, as the

and direction of the arc can be deduced from thé theexpaoidritchare

speci ed.

A.3. CompoundObjects

‘ Type‘ Field Units values

int | object_type O_COMPOUND
int | upperright_corner x | pixels

int | upperright_corner.y
int | lowerleft_corner_x
int | lowerleft_corner_y

The Compound object description describes a cdmpoundadbgc
the rectangle determined by the points

upperrighttornerx upperrighttornery
lowerleffcornerx lowerleficornery

It consistsofall theobjects following itosmbh Jesatobyjeet erhd
1O_END_COMPOUND - is encountered. Compound objects may be nested.
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A. Splines

Specifying the interpretation of a Splineolkjrobiepcobptmnatic
than other graphics objects. A graphics ob parthdestavwed Asnhav—
ing two parts: an abstract description of thehicchimakepogdths
object and a set of appearance parameters whichhspalod fyaodwob ject
is tobe represented. For example, a circularexiskasnd wety pn—
derstood abstract de nition, independent of timewiskd tof dtaw it .
Unfortunately, the abstract speci cationetapdlietes Tlsembal 1ow—
ing descriptions come at second hand the autherietnbhiweggsd in
spline algorithms, and so may have garbled themhe¥{opdfiudiye the
knowledgeable reader some idea of the intendedmesndbhjexft Sp

Fig splines come in two major varieties: B-spoblatcsdng Ttes.

Each of these is available in open or closed wabstipps . dlfdthees

the valUBOPEN_NORMAL orT_CLOSED _NORMAL then it describes a B-spline.
In these cases, the points line which followsntamtia pod rthe

for the spline. The spline does not actually gaps imroudutlidey
determine where it will pass, which is generadlheidenttrodeoints.
B-splines are uite smooth.

If theub_type eld has the vall®PEN_INTERPOLATED or
T_CLOSED_INTERPOLATED then it describes an interpolated spline. In these
cases, the points line which follows ioondrdalsathen gdinmdisyh
whichthe splinewill pass. Inaoditcdbpei#ine follows the points line,
which speci es two controllppigtsind rx; ry; for each interpolation
point. Theéth section of the interpolated spline is draem aghhg the Bez
with the four points Xi Vi

r% rx , 1xg ly, , andxy yn . Interpolatedsplines are not as smooth
as B-splines.

For either type of closed splines, the rst ardd oot poilnne on

X1 y1 and x, y, are identical. For closed interpolated sptiofes, the last pa
control points on the control pbinty 1amel, rx, ry, are the same
as lx ly, andrx ry, respectively.
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