
TransFig:PortableFiguresforLATEXVersion2.1.5MicahBeckDepartmentofComputerScienceAyersHall,UniversityofTennesseeKnoxville,TN37996TransFigisamechanismforintegratingfiguresintoLATEXdocuments.Sev-eral“graphicslanguages”existwhichachievesuchintegration,butnoneiswidelyenoughusedtobecalledastandard.TransFig’sgoalistomaintaintheportabil-ityofLATEXdocumentsacrossprintersandoperatingenvironments.ThecentralmechanisminTransFigisFigcode,thegraphicsdescriptionformatoftheFiginteractivegraphicseditor.TransFigprovidesanautomaticanduniformwaytoTranslateFigcodeintovariousgraphicslanguagesandtointegratethatcodeintoaLATEXdocument.1TransFigTheTransFigpackageconsistsofthefig2devprogram,whichtranslatesbe-tweenFigcodeandothergraphicslanguages,andthetransfigcommandwhichcanbeusedtoinvokeit.TheavailabletranslationsareillustratedinFig-ure1(whichwasincludedusingTransFig).Fig2devcanbeuseddirectlytotranslatefromFigcodetothevariousgraphicslanguages.HowevereachgraphicslanguagerequirestheusertoloadaparticularsetofTeXmacrosanduseparticularcommandstoincludethefigure.TransFigallowsthesedifferencestobehidden.Whenthegraphicslanguageisspecifiedtothetransfigcommand,itcre-atesamacrofileandamakefile.ThemacrofileloadsanyappropriateTeXmacros,andthemakefilespecifiestheappropriatecommandstocreateLATEXfileswhichloadthefigures.Theusersimply\inputthemacrofileandthenamesofthefilesforloadingthefigures.Toswitchgraphicslanguages,itisnecessaryonlytoreruntransfig,andthenmake.Makecanalsobeusedtokeepthetranslatedcodeuptodatewhenfigureschange.Jan3,2000Version2.1.5page1
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\documentstyle{article}\input{transfig}TransFigmacrofile\begin{document}...\begin{figure}\begin{center}\input{figurei}i’thTransFigfigure\end{center}\end{figure}...Figure2:LayoutofaTransFigLATEXDocument1.1FileNameConventionsSupposethatadocumentistoincludeasetoffigureswhicharestoredinFigcodeform.Theseshouldbeinfileswiththenamesuffix.fig,forinstancefigure1.fig,figure2.fig,...figuren.fig.TransFigwillcreatefilesfigure1.tex,figure2.tex,...figuren.texfor\inputtotheLATEXdocument,andinsomecaseswillcreatefileswithothersuffixes.Addition-ally,TransFigcreatesafilenamedtransfig.texwhichmustbe\inputatthestartofthedocument.1.2TransfigLATEXDocumentsInordertouseTransFig,aLATEXfilemustfollowtheformatshowninFigure2.Thethefiletransfig.texmustbe\inputbeforeanyTransFigfigureisencountered.Atthepointwheretheithfigurefigureiistobeinserted,thefilefigurei.texis\input.Jan3,2000Version2.1.5page3



1.3UsingTransFigThetransfigcommandhastheformtransfig[option]...[[control]...filename]...Whereoptionisoneofthefollowing:-Llanguagetotranslateintothespecifiedlanguage(defaultpictex).-Mmakefiletonametheoutputmakefilemakefile(defaultMakefile).-TtexfiletonametheoutputLATEXmacrofiletexfile(defaulttransfig.tex).Thelanguagespecifiersepic,eepic,eepicemu,ibmgl,latex,pictex,ps,psfig,pstex,textylandtpic,indicatetranslationinto(E)EPICmacros,LATEXpictureenvironment,PiCTEXmacros,PostScript,TEXtylspecials,ortpicspecials.Seesection2forfurtherdetailsabouttheselanguages.Thespeciallanguagespecifierboxcausesthefigurestobereplacedbyemptyboxesoftheappropriatesize.Acontrolspecifiersetsaparameterwhichgovernsthetranslationofallfilestoitsleftintheargumentlist,untilitisoverridden.Acontrolspecifiermustbeoneofthefollowing:-mmagnificationtoscalefiguresbymagnification(default1.0).-ffonttosetthedefaultfontfamily(defaultcmr).-ssizetosetthedefaultfontsize(default12∗magnification).EachfilenamespecifiesaFigfile,eitherwithorwithoutthe.figsuffix.TransFigcreatesafilecalledMakefiletoapplyfig2devwiththeappropriateargumentstothenamedfiles,andcreatesanappropriatetransfig.texfile.Thus,tocreateaMakefilewhichwilltranslateallfiguresinadirectorytoLATEXpictureenvironment,withComputerModernBoldasthedefaultfontfamily,thecommandwouldbetransfig-Llatex-fcmb*.figAfterrunningtransfig,simplyrunmaketocreatetheappropriateLATEXfiles.MakeshouldbererunwheneveraFigfileischangedtorecreatethecor-respondingLATEXfile.Tochangebetweengraphicslanguages,simplyrunmakecleantoremovethefilescreatedbytransfig,andthenreruntransfig.Jan3,2000Version2.1.5page4



ThetransfigcommandcanalsobeusedtoincludefiguresdescribedinBrianKernighan’sPICgraphicslanguageorinPostScript.Thesegraphicsformatsaredistinguishedbythefilenamesuffix.picand.psrespectively.TranslationfromPICisaccomplishedbyinvokingpic2figprogram(seesection2.3).1.4TextinFiguresandPortabilityInordertobetranslatableintodifferentgraphicslanguages,FigcodeinTransFigdocumentsshoulduseonlythosefeatureswhicharesupportedbyallofthem.Inparticular,somegraphicslanguagessupportmoresophisticatedprocessingoftextwhichispartofthefigurethanothers.PiCTEX,forexample,allowsfulluseofLATEXcommandsintextstrings,whilePostScriptdoesnot.ThestandardwaytousetextinTransFigfiguresistouseonlystraighttextwithnoLATEXcommands.However,ifatextobjectisflaggedas“special,”thenitisunderstoodtoincludeformattingcommandswhichareinterpretedbythegraphicslanguage.Adocumentwithspecialtextwillnotbeportabletoalloutputlanguages.Thestandardfontspecifiersareasmallsetofgenericfonttypes.However,ifatextobjectisflaggedas“PSFont,”thenitsfontfieldspecifiesaspecificPostScriptfont.WhentranslatingsuchtextintoPostScript,thenamedfontisused.However,translationsintoothergraphicslanguageswillusesomeapproximationtothePSfontThisapproximationmaybequitedifferentfromthenamedfont.Jan3,2000Version2.1.5page5



2FigCodeandGraphicsLanguagesTransFig’sgoalistoprovideaframeworkforincludinggraphicswhichmaintainstheportabilityofLATEXdocumentsacrossprintersandoperatingenvironments.ThecentralmechanisminTransFigisFigcode,agraphicsdescriptionformatwhichisproducedbytheFiginteractivegraphicseditor.Ifthiscodeiswidelyusedasanintermediateformforfigures,thebuildersofothergraphicstoolsmaybeattractedtoproducecompatibleoutput.ThereferenceguideinappendixAdescribesFigcodeinmoredetail.2.1TranslationsFromFigTransFigcurrentlytranslatesFigcodeintothesegraphicslanguages:(E)EPIC,LATEXpictureenvironment,PiCTEX,PostScript,PIC,andTEXtylspecials.Theprogramwhichaccomplishesthesetranslationsisfig2dev,whichreplacesthenow-obsoleteprogramsfig2tex,fig2ps,fig2latex,andfig2epic.ThetransfigcommandsupportsthetranslationofFigcodeintotpicspecials(seebelow)usingtpic,whichisnotpartoftheTransFigpack-age.Eachlanguagemaybeappropriateindifferentoperatingenvironmentsorfordifferentapplications.Ashortdescriptionofeachlanguageisgivenbelow:PiCTEXisasetofTEXmacroswhichimplementsimplegraphicsobjectsdirectlyinTEX.PiCTEXmakesnouseofpre-orpost-processors;theDVIfilesitgeneratesarecompletelystandard,andcanbeprintedorpreviewedinanyenvironmentwhereTEXisused.ThisresultisachievedbyusingTEXintegerarithmetictodoallplottingcalculations,andbydrawingthefigureusingtheperiodcharacterasa“brush”.AsaresultPiCTEXisquiteslowandrequiresalargeinternalTEXmemory.PostScript(PS)isapowerfulgraphicslanguagewhichisgainingacceptanceasastandard.InanenvironmentwhereDVIcodeistranslatedintoPSbeforebeingprinted,itisusuallypossibletoinsertaseparatelygeneratedPostScriptfileintoadocument,usingtheTEX\specialcommand.However,theresultingPSfilecanonlybepreviewedusingaPSpreviewer,andmustbeprintedonaPSprinter,suchastheAppleLaserWriter.VariousoptionsareavailableforintegrationofPSwithLATEX.ThepsfigmacroautomaticallyscansthePSfileforboundingJan3,2000Version2.1.5page6



boxinformationandgeneratesappropriateTeXspacingandin-clusioncommands.OnelimitationofPSoutputisthelackofLATEXformattingforspecialobjects.Thepstexlanguagespeci-fiertothetransfigcommandusesspecialfig2devoutputdriverswhichseparatethefigureintextandnon-textportions,renderingtheformerinPSandthelatterinLATEX.ThepstexoptionusespsfigtogeneratethePSinclusioncommands.LATEXpictureenvironmentisarestrictedgraphicsfacilityimplementedwithinLATEX.ItisastandardpartofeveryversionofLATEX,isprocessedquickly,anddoesnotrequirealargeinternalTEXmemory.However,noteverygraphicsobjectwhichcanbede-scribedwithFigcodecanbedrawnusingtheLATEXpictureen-vironment.Restrictionsincludealimitedsetofslopesatwhichlinescanbedrawn,andnoabilitytodrawnsplines.EPICisanenhancedversionoftheLATEXpictureenvironmentwhichremovesmanyrestrictions.ItusesnofacilitiesoutsideofthoseneededfortheLATEXpictureenvironment.EEPICisafurtherenhancementofEPICwhichusestpicspecialstoimplementgeneralgraphicsobjects.Itissubjecttothesamesoftwarerequirementsastpic.TEXtylspecialsareasetof\specialcommandswhichproducegraphicsinstructionsintheDVIfileproducedbyTEX.There-sultingDVIfilemustbepostprocessedusingtheTEXtylpro-gram,whichtransformsitintoastandardDVIfilewhichusesitsownlinedrawingfonts.tpicspecialsareasetof\specialcommandswhichproducegraphicsinstructionsintheDVIfileproducedbyTEX.However,thegraphicsintheresultingDVIfilecanonlybepreviewedorprintedusingsoftwarewhichunderstandsthesecommands.IBM-GLIBM-GL(InternationalBusinessMachinesGraphicsLan-guage)andHP-GL(Hewlett-PackardGraphicsLanguage)arecompatiblelanguageswhichdriveavarietyofIBMandHPpenplotters.WhenLATEXprocessesthefiletransfig.tex,itwillprintthemessage“TransFig:figuresinlanguage”indicatingwhichgraphicslanguageisinuse.Jan3,2000Version2.1.5page7



2.2TheFigGraphicsEditorTheinterpretationofFigcodewasoriginallydefinedbytheFiggraphicseditorandtheprogramf2p,whichtranslatesFigcodeintothePICgraphicslanguage.ThemostrecentversionisV2.1;itisimplementedbyVersion2.1oftheFiggraphicseditor,whichrunsunderSunView,andbyVersion2.1ofXFig.PreviousversionsofFigcodewhichhavebeenwidelyusedare1.4-TFX,andV2.0.TheV2.1formatisineffectaunificationofthefeaturesoftheseincompat-ibleformats,andsupersedsbothofthem.TransFigcontinuestosupportFigcodeformatsV1.3,V1.4,Vtheseformats.aswellastheolder1.3and1.4formats.2.3OtherFigCompatibleProgramsThefollowingprogramsuseFigcodeasagraphicsdescriptionformat,andthusarecompatiblewithTransFig:•ThenumericalplottingprogramgnuplotcanoptionallyproduceoutputinFigcodeformat.•ThePIC-to-Figtranslatorpic2figtranslatesPIC,thelanguageofBrianKernighan’sgraphicspreprocessorforTroff,intoFigcode.Thisallowsuserstocreatefigureswithoutemployingagraphicseditor.TheFigcodeproducedbytheseprogramscanbeviewedandeditedusingtheFiggraphicseditor.Jan3,2000Version2.1.5page8



3RelatedSoftwareSoftwareavailabilityissubjecttochange,andthislistmaynotbecompletelyuptodate.EPICisanenhancementoftheLATEXpictureenvironmentwhichremovesmanyrestrictions.ItusesonlythefacilitieswhichimplementtheLATEXpictureenvironment.EPICwasdevelopedbySunilPodarattheStateUniversityofNewYorkatStonybrook,andisavailableviaanonymousFTPfromSUN.SOE.CLARKSON.EDU.EEPICisafurtherenhancementofEPICwhichusestpicspecials(seebelow)toimplementgeneralgraphicsobjects.Itissubjecttothesamesoftwarerequirementsastpic,althoughthereisan“emulationpackage”whichwillimplementmostofEEPICusingthesamefacilitiesasEPIC.EEPICwasdevelopedbyConradKwokattheUniversityofCaliforniaatDavis,andisavailableviaanonymousFTPfromSUN.SOE.CLARKSON.EDUFigisaninteractivegraphicseditorinthestyleofMacDrawwhichrunsundertheSuntools/SunViewwindowingsystem.Itproducesintermediatecodewhichcanbetranslatedintoavarietyofgraphicslanguages,includingPIC,Postscript,andPiCTEX.FigwasdevelopedbySupojSutanthavibulattheUniversityofTexasatAustin,(supoj@SALLY.UTEXAS.EDU),andisavailableviaanonymousFTPfromSALLY.Fig2.1isaversionofFigwhichimplementsvariousenhancementstotheuserinterface,andusesFigcodeV2.1Fig2.1wasdevelopedbyvariouscontrib-utors.ItisavailableviaanonymousFTPfromFTP.CS.CORNELL.EDU.Fig2devtranslatesfromFigcodetoPiCTEXmacros,Postscript,LATEXpictureenvironmentcommands,(E)EPICmacros,TEXtyl,andthePICgraphicslan-guage.ItispartoftheTransFigpackage,andsupportsFigcodeV2.1.Fig2tex,Fig2ps,Fig2latex,Fig2epic,Fig2picareFigcodetranslationprogramswhichweredistributedaspartofearlierversionsoftheTransFigpackage.Theyhavebeenreplacedbyfig2dev(seeabove).F2p,F2psaretheoriginalFigcodetranslationprograms.Theseprogramsareoutofdateandhavebeensubsumedbyfig2dev(seeabove).Jan3,2000Version2.1.5page9



GnuPlotisanumericalplottingprogramwhichcanoptionallyproduceoutputinFigcodeformat.GnuPlotwasdevelopedbyagroupofpeople,includingThomasWilliamsandColinKellyofPixarCorp.(pixar@INFO-GNUPLOT@SUN.COM),andDavidF.KotzofDukeUniversity(dfk@DUKE.CS.DUKE.EDU).Gnu-plotisavailableviaanonymousFTPfromDUKE.LATEXisastandardmacropackageusedfordescribingdocumentsinTEX.PartofthispackageistheLATEXpictureenvironment,arestrictedgraphicsfacil-ity.Thecapabilitiesofthisfacilityaredescribedinsection5.5ofLATEX,ADocumentPreparationSystembyLeslieLamport.Pic2figisaversionofBrianKernighan’sPICgraphicspreprocessorforTroff.Pic2fig,whichisamodifiedformoftpic(seebelow),hasbeenalteredtoproduceFigcode.PiCTEXisasetofmacrosfordescribinggraphicsinTEXdocuments.PiCTEXisimplementedentirelywithinstandardTEX,andrequiresnopre-orpostprocessingprogramsorspecialfonts.ThemainprobleminusingPiCTEXisitsslowoperation(allcalculationsaredoneusingTEX’sintegerarith-metic)andlargememoryrequirements.ManyPiCTEXusershaveturnedtoCimplementationsofTEXinordertoobtainmemorysizeslargerthanarepossibleusingthestandardWeb/Pascalversion.PiCTEXwasdevelopedbyMichaelWichuraattheUniversityofChicago(wichura@GALTON.UCHICAGO.EDU),andisavailableviaanonymousFTPfromA.CS.UIUC.EDU.ItisalsoincludedascontributedsoftwarewiththeUnixTEXdistribution.Plot2figtranslatesfiguresfromtheUnixplotfileformattoFigcode.Plot2figwasdevelopedbyRichardMurphyofRiceUniversity(rich@RICE.EDU),andisavailableviaanonymousFTPfromQED.RICE.EDU.TEXtylisaDVIfilepostprocessorwhichtranslates\specialcommandsintoitsownsetofdrawingfonts.TheresultofthispostprocessingisastandardDVIfilewhichcanbeprintedusinganyDVIdriver,aslongasitsdrawingfontsareavailable.TEXtylisavailableviaanonymousFTPfromVENUS.YCC.YALE.EDU.tpicisaversionofBrianKernighan’sPICgraphicspreprocessorforTroff.tpichasbeenalteredtoproduceTEX\specialcommandswhichareunderstoodbysomeDVIprintdriversandpreviewers.ForinformationJan3,2000Version2.1.5page10



aboutdistributionoftpic,contactTimMorganoftheUniversityofCali-forniaatIrvine(morgan@ICS.UCI.EDU).TransFigwasdevelopedbyMicahBeckwithmajorcontributionsbyFrankSchmuck,nowofIBM,andConradKwokofUCDavis.ItisavailableviaanonymousFTPfromFTP.CS.CORNELL.EDU.XfigisaversionoftheFiggraphicseditorwhichcanbecompiledforeithertheSuntoolsorXWindowsVersion11windowingsystems.XfigispartofthecontributedsoftwaredistributedwiththeXWindowingSystem,andcanbeobtainedbyanonymousFTPfromEXPO.LCS.MIT.EDU.XpicisagraphicaleditorsimilartoFigwhichrunsunderXWindowsVersion11.XpicwasdevelopedbyMarkMoraesattheUniversityofToronto(moraes@csri.toronto.edu)andisavailableviaanonymousFTPfromai.toronto.edu.Jan3,2000Version2.1.5page11



AFigCodeV2.1ReferenceGuidePLEASENOTE:Thisguidehasnotbeenupdatedtothecurrent3.0fileprotocol.PleaserefertothexfigdocumentFORMAT3.0foracompletedescription.AFigcodeversionV2.1filehasthefollowingstructure:#FIG2.1globalparametersobjectdescriptionobjectdescription...A.1CommentLinesTheveryfirstlineisacommentlinecontainingtheversionoftheFigformat.ProgramswhichinterpretFigcodeverifycompatibilitybycheckingthefirstlineforthiscomment.Allotherlineswhichcontainthecharacter#inthefirstcolumnaretreatedascommentsandareignored.A.2GlobalParametersThefirstnon-commentlineconsistsoftwoglobalparameters:figresolutioncoordinatesystemFieldsinalineofaFigfileareseparatedbyblanksortabs;newlinesterminateobjectdescriptions.ThefieldsoflinesinFigfilesaredescribedthroughoutthisguidebytablesliketheonebelow.Thefieldsmustappearintheordergiveninthetable.TypeFieldUnits(values)intfigresolutionpixels/inchFigvalue:80intcoordinatesystem1:originatlowerleftcorner2:originatupperleftcornerFigvalue:2TheTypecolumnspecifiesthetypeofthefield,andiseitherint(eger),float,orstring.Thenotation+followingthetypeindicatesthatthevalues0or-1areJan3,2000Version2.1.5page12



interpretedasdefaultvaluesinthisfield.Therightmostcolumnofthistableeitherdefinestheunitsinwhichthefieldisexpressed,orliststhepossiblevalueswhichthefieldcantake.ThenotationDEFAULTinthiscolumnindicatesthatnovalueotherthanthedefaultvaluesareallowed.ItisintendedthatfutureversionsofFigwilldefineothervaluesforthesefields,butthatthedefaultvalueswillremainlegal,thusprovidingbackwardcompatibility.ThebasicunitofpositioninFigfilesisthepixel.WhilefiguresinaFigfilearedescribedatthisresolution,thefigurecanbedrawnatahigherorlowerresolution.Pixelsaresquare,andsofig_resolutionrepresentspositionresolutioninboththexandydimensions.Somevaluesareexpressedassymbolsandtheirnumericalvaluesarealsolisted.Thesesymbolsaredefinedintheheaderfileobject.h.A.3ObjectDescriptionsTherestofthefilecontainsobjectsdescriptions,havingoneofsixtypes:1.Ellipse.2.Polyline,includingPolygonsandBoxes.3.Spline,includingClosed/OpenControl/InterpolatedSplines.4.Text.5.CircularArc.6.Compoundobjectwhichiscomposedofoneormoreobjects.Thefollowinggroupofcommonfieldsappearinseveralobjectdescriptions,andsothearedescribedhere,andlateraresimplyreferredtobytheindicatorcommonfields.Jan3,2000Version2.1.5page13



TypeFieldUnits(values)intlinestyleSOLIDLINE0DASHLINE1DOTTEDLINE2intlinethicknesspixelsint+colorDEFAULTBLACKCOLOR0BLUECOLOR1GREENCOLOR2CYANCOLOR3REDCOLOR4MAGENTACOLOR5YELLOWCOLOR6WHITECOLOR7intdepthnounitsint+penDEFAULTint+fillstyleDEFAULTWHITEFILL1BLACKFILL21floatstylevalpixels•Forthedashedlinestyle,thestylevalspecifiesthelengthofadash.Fordottedlinesitindicatesthegapbetweenconsecutivedots.•Depthdetermineswhichfilledobjectswillobscureotherobjects,withtheobjectsofgreaterdepthbeingobscured.Iftwoobjectsatthesamedepthoverlap,theobjectwhichoccursfirstintheFigfileisobscured.•ThevaluesbetweenWHITEFILLandBLACKFILLdefineagrayscale;manygraphicslanguagescannotfullyimplementareafill.•Thecolorfieldwillbeextendedinthefuturetoanencodingoftwothree-byteRGBspecifiers:oneforlinecolorandoneforfillcolor.ArrowlinesareusedtodescribeoptionalarrowsattheendsofArc,Polyline,andSplineobjects.Ifanobjecthasaforwardarrow,thenanarrowlinedescribingitfollowstheobjectdescription.Ifanobjecthasabackwardarrow,thenanarrowJan3,2000Version2.1.5page14



linedescribingitfollowstheobjectdescriptionandtheforwardarrowdescription,ifthereisone.AnarrowlineconsistsofthefollowingfieldsTypeFieldUnits(values)int+arrowtypeDEFAULTint+arrowstyleDEFAULTfloat+arrowthicknessDEFAULTfloatarrowwidthpixelsfloatarrowheightpixelsThepenfieldcanonlytakethevalueDEFAULT.ItisintendedthatfutureextensionstoFigcodewilldefineothervaluesforthisfield.Itsintendeduseistodefinetheshapeofthepenusedindrawingobjects.Itwillalsoincludesthestipplepatternforlinefilling.Thedefaultpenisacircularpenwithblackfilling.A.3.1EllipseObjectsTypeFieldUnits(values)intobjectcodeOELLIPSE1intsubtypeTELLIPSEBYRAD1TELLIPSEBYDIA2TCIRCLEBYRAD3TCIRCLEBYDIA4commonfieldsintdirection1floatangleradiansintcenterx,centerypixelsintradiusx,radiusypixelsintstartx,startypixelsintendx,endypixelsTheEllipseobjectdescribesanellipse(orcircle)centeredatthepoint(centerx,centery)withradiiradiusxandradiusy,andwhosex-axisisrotatedbyanglefromthehorizontal.Iftheobjectdescribesacircle,thenradiusxandradiusymustbeequal.Thefieldsstartx,starty,endxandendyareusedonlybyFig,andarenotusedindrawingtheobject.Iftheellipseisspecifiedbyradius,thenJan3,2000Version2.1.5page15



(startx,starty)is(centerx,centery),and(endx,endy)isacornerofaboxwhichboundstheellipse.Iftheellipseisspecifiedbydiameter,then(startx,starty)and(endx,endy)arethetwocornersoftheboxwhichboundtheellipse.A.3.2PolylineObjectsTypeFieldUnits(values)intobjectcodeOPOLYLINE2intsubtypeTPOLYLINE1TBOX2TPOLYGON3TARCBOX4TEPSBOX5commonfieldsintradiusnounitsintforwardarrow,0:noarrowbackwardarrow1:arrowThePolylineobjectdescriptionhasanadditionalpointslinefollowinganyarrowlines.Thelineconsistsofasequenceofcoordinatepairsfollowedbythepair99999999whichmarkstheendoftheline.x1y1x2y2...xnyn99999999TypeFieldUnits(values)intxi,yipixelsThePolylineobjectdescribesapiecewiselinearcurvestartingatthepoint(x1,y1)andpassingthrougheachpoint(xi,yi)fori=2...n.IfsubtypeisTBOXorTPOLYGONthen(x1,y1)and(xn,yn)mustbeidentical.IfsubtypeisTBOX,thenthelinesegmentsmustallbeaverticallyorientedrectangle.IfsubtypeisTARCBOX,thenthecornersoftheboxaredrawnwithcirculararcs,thesizeofwhicharedeterminedbytheradiusfield.ManyoutputmodesdrawTARCBOXobjectassimpleboxes.TheTEPSBOXobjectisasimpleboxfilledwithafiguredescribedbyanimportedEncapsulatedPostScript(EPS)file.Followinganyarrowlines(whichareignored)isanEPSfilespecificationline,consistingofaflagindicatingtheverticalorientationofthefigure,andthenameoftheEPSfiletoimport.Followingthatisapointslinedescribingthetwooppositecornersofthefigure.Jan3,2000Version2.1.5page16



TypeFieldUnits(values)intflipped0:normalorientation1:flippedstringfilenameA.3.3SplineObjectsTypeFieldUnits(values)intobjectcodeOSPLINE3intsubtypeTOPENNORMAL0TCLOSEDNORMAL1TOPENINTERPOLATED2TCLOSEDINTERPOLATED3commonfieldsintforwardarrow,0:noarrowbackwardarrow1:arrowTheSplineobjectdescriptionhasapointslinefollowinganyarrowlinewhichhasthesameformatasdescribedaboveforthePolylineobjectdescription.IfthesubtypeofthesplineisTOPENINTERPOLATEDorTCLOSEDINTERPOLATED,thenanadditionalcontrolpointslinefollowsthepointsline.Thelineconsistsofasequenceofcoordinatepairs,twocoordinatepairsforeachpointinthepointsline.Notethatwhereasthepointslinecontainsintegers,thecontrollineconsistsoffloatingpointnumbers.lx1ly1rx1ry1lx2ly2rx2ry2...lxnlynrxnrynTypeFieldUnits(values)floatlxi,lyi,rxi,ryipixelsTheinterpretationofSplineobjectsismorecomplexthanofotherobjectdescrip-tions,andisdiscussedinsectionA.4.Jan3,2000Version2.1.5page17



A.3.4TextObjectsTypeFieldUnits(values)intobjecttypeOTEXT4intsubtypeTLEFTJUSTIFIED0TCENTERJUSTIFIED1TRIGHTJUSTIFIED2int+fontDEFAULTROMAN1BOLD2ITALICS3SANSSERIF4TYPEWRITER5float+fontsizepointsint+penDEFAULTint+colorDEFAULTintdepthnounitsfloatangleradiansint+textflagsnounitsfloat+height,lengthpixelsintx,ypixelsstringstringThepositioningofthestringisspecifiedbythesubtype.ThevaluesTLEFTJUSTIFIED,TCENTERJUSTIFIED,andTRIGHTJUSTIFIEDspecifythat(x,y)istheleftend,centerandrightendofthebaseline,respectively.Theheightandlengthfieldsspecifytheboxthatthetextfitsinto.ThesespecificationsareaccurateonlyforthefontsusedbyFig.ThestringfieldisanASCIIstringterminatedbythecharacter’\01’.Thisterminatingcharacterisnotapartofthestring.Notethatthestringmaycontainthenew-linecharacter’\n’.SomeoutputmodeswillinterpretISOencodedEuropeanaccentsnotfoundintheASCIIcharacterset.Thetextflagsfieldisabitvectorwhichspecifiesvarioussettableprop-ertiesofthetextobject.Eachflagcorrespondstoabitpositioninthefield;thedefaultvalueofeachflagisFALSE.Jan3,2000Version2.1.5page18



FlagBitmaskDescription(inbinary)RIGIDTEXT0001Fontsizedoesn’tscaleinsidecompoundSPECIALTEXT0010TextincludesformattingcommandsPSFONTTEXT0100FontfieldspecifiesPSfontHIDDENTEXT1000FigeditorshouldnotdisplaytextTheRIGIDTEXTflagisusedtopreservetheabsolutesizeoftextobjectswheninsidecompoundandthatcompoundisscaled(xfigonly).TheSPECIALTEXTflagisusedtoinhibitthe“escaping”offormattingcommandswhentranslatingtexttoLATEXorTroff,inordertoallowtheusertoinjectsuchcommandsdirectlyintothefigure.ThePSFONTTEXTflagchangestheinterpretationofthefontfield.Ratherthanselectingfromthelimitedsetofgenericfontsshowninthetableabove,thefieldisinterpretedasselectingfromthefollowingtableofPostScriptfonts.AtextobjectwiththePSFONTTEXTflagsetmaynotbefullytranslatableintooutputformsotherthanPostScript.Finally,theHIDDENTEXTfieldismean-ingfulonlytographicseditors,andspecifiesthatthefulltextshouldnotdisplayedonthescreen.Thisismostusefulforspecialtextobjectswhichmayincludeverylongformattingcommandstrings.Jan3,2000Version2.1.5page19



PSFontValueTimes-Roman1Times-Italic2Times-Bold3Times-BoldItalic4AvantGarde5AvantGarde-BookOblique6AvantGarde-Demi7AvantGarde-DemiOblique8Bookman-Light9Bookman-LightItalic10Bookman-Demi11Bookman-DemiItalic12Courier13Courier-Oblique14Courier-Bold15Courier-BoldItalic16Helvetica17Helvetica-Oblique18Helvetica-Bold19Helvetica-BoldOblique20Helvetica-Narrow21Helvetica-Narrow-Oblique22Helvetica-Narrow-Bold23Helvetica-Narrow-BoldOblique24NewCenturySchlbk-Roman25NewCenturySchlbk-Italic26NewCenturySchlbk-Bold27NewCenturySchlbk-BoldItalic28Palatino-Roman29Palatino-Italic30Palatino-Bold31Palatino-BoldItalic32Symbol33ZapfChancery-MediumItalic34ZapfDingbats35Jan3,2000Version2.1.5page20



A.3.5ArcObjectsTypeFieldUnits(values)intobjectcodeOARC5intsubtypeT3POINTARC1commonfieldsintdirection0:clockwise1:counterintforwardarrow,0:noarrowbackwardarrow1:arrowfloatcenterx,centerypixelsintx1,y1,x2,y2,x3,y3pixelsTheArcobjectdescribesacirculararccenteredatthepoint(centerx,centery),startingat(x1,y1),passingthrough(x2,y2),andend-ingat(x3,y3).Itisdrawneitherclockwiseofcounter-clockwiseasspecifiedbydirection.Notethatthisdescriptionisquiteoverdetermined,asthecenteranddirectionofthearccanbededucedfromthethreepointsofthearcwhicharespecified.A.3.6CompoundObjectsTypeFieldUnits(values)intobjecttypeOCOMPOUND6intupperrightcornerxpixelsintupperrightcorneryintlowerleftcornerxintlowerleftcorneryTheCompoundobjectdescriptiondescribesacompoundobjectboundedbytherectangledeterminedbythepoints(upperrightcornerx,upperrightcornery)(lowerleftcornerx,lowerleftcornery)ItconsistsofalltheobjectsfollowingituntilanobjectwhoseobjecttypefieldisOENDCOMPOUND(-6)isencountered.Compoundobjectsmaybenested.Jan3,2000Version2.1.5page21



A.4SplinesSpecifyingtheinterpretationofaSplineobjectdescriptionismoreproblematicthanothergraphicsobjects.Agraphicsobjectdescriptioncanbeviewedashav-ingtwoparts:anabstractdescriptionofthelocusofpointswhichmakeuptheobject;andasetofappearanceparameterswhichspecifyhowtheabstractobjectistoberepresented.Forexample,acirculararchasaverypreciseandwellun-derstoodabstractdefinition,independentofthewidthofthelineusedtodrawit.Unfortunately,theabstractspecificationofsplinesismorecomplex.Thefollow-ingdescriptionscomeatsecondhand;theauthorofthisguideisnotversedinsplinealgorithms,andsomayhavegarbledthem.Hopefully,theywillgivetheknowledgeablereadersomeideaoftheintendedmeaningofSplineobjects.Figsplinescomeintwomajorvarieties:B-splinesandInterpolatedsplines.Eachoftheseisavailableinopenorclosedversions.IfthesubtypefieldhasthevaluesTOPENNORMALorTCLOSEDNORMALthenitdescribesaB-spline.Inthesecases,thepointslinewhichfollowscontainsthecontrolpointsforthespline.Thesplinedoesnotactuallypassthroughthesepoints,buttheydeterminewhereitwillpass,whichisgenerallyquiteclosetothecontrolpoints.B-splinesarequitesmooth.IfthesubtypefieldhasthevaluesTOPENINTERPOLATEDorTCLOSEDINTERPOLATEDthenitdescribesaninterpolatedspline.Inthesecases,thepointslinewhichfollowscontainstheinterpolationpointsthroughwhichthesplinewillpass.Inaddition,acontrolpointslinefollowsthepointsline,whichspecifiestwocontrolpoints(lxi,lyi)and(rxi,ryi)foreachinterpolationpoint.Thei’thsectionoftheinterpolatedsplineisdrawnusingtheBeziercubicwiththefourpoints(xi,yi),(rxi,rxi),(lxi+1,lyi+1),and(xi+1,yi+1).InterpolatedsplinesarenotassmoothasB-splines.Foreithertypeofclosedsplines,thefirstandlastpointsonthepointline(x1,y1)and(xn,yn)areidentical.Forclosedinterpolatedsplines,thelastpairofcontrolpointsonthecontrolpointsline,(lxn,lyn)and(rxn,ryn)arethesameas(lx1,ly1)and(rx1,ry1)respectively.Jan3,2000Version2.1.5page22


