theinof issueJournal. XTheenGLOpTM ugusty/A3:artMotifwithKilgardJ.� MarkenGLInc.aphicsision ev1: :18 RGr199415,Abstract AprilonenGLOpTM TheSilicwithtegratedar-Thisapplica-MotifenGLOpw-drawwindoetterbwid-areakpicvisualthedemon-programcedureproairplanes.erexplained.also1 iserrorsductiontroindustry-standardSystem’sconstruction.terfacetotenGLOpTM thewithse-three-partenGLOpybt.olkiprimar-graphicspart,mostuseprogramsus,menhsucell.wenGL� Uni-Rice.Graphicsto addressedomi.crender-enGLareawingBindwidgets.wingdrarendering.3Dan-advow2[3,Mo-t,thatsetSecond,feel.compli-butas haste pmanagerwandcedurewwindoapplica-ourtion. ywithprogram-erienceofunderstandingX.withrenderingenGLanordiscusses3Sec-on.programsenGLadiscussion,named programpaperplane enGL Opusedisfor depaperplane cosource3Dthein-canprogramThewingdrawidget.areaws shopaperplane 1 Figurerunning. wingdra1 of snapshotpaperplane Screen 1:anotherwithdeling.n it id ts encapsulatedetoheswidget. enGLOpusecanwidget.areanatu-arendering. Xtheprogram-wsedderivcalledoftenu-commfortainerswidgets. vi-andwid-areathefromtoresortingstan-aancestoritswidget.shellexpandedhasca-bu�erapplication’sanca-moreynormalluses. Motifhoptions:o1. wourytoptheforvisualuse.enGL’s2. Opeciallyspthesettingwidget.non-shellorks.wThe h approacpaperplane Either atowrittencom-isenGL-Opthe IfnoGLwidget widget. eci�colbwillwidgethethroughouteenwthe inpaperplane hemes scconstituteexamplede.coeci�cenGL-spuserapplication’sca-moreusetherender-increaseausesametheim-theiswsvisual.8-bit1 anforXSomewin-24-bitws.windoappli-tiretedlimi-ulhinesmacrunningifdoingprecludeswidget.. - widgetareawidgete(not class primitivotherTheBothclass.isdi�erencetheofshouldounon-Motifaticaliden.ynamedisglw rawing rea idget lass enGLOpnamed isglw rawing rea idget s las(the an Since1 a storage,ofe instoreden es.yt2 Motiftheinher-widgetcall-helper-vwidget).enGLThe Op Motifpaperplane the forde-yde�ningythe b usedno oti t GLwidgecom-whenpiling ol bpaperplane. lineshangedprogram.theneedouwidget’stheGLw is al n o eis al n o visualappropriateusing an �ndgl oose is al a is al n o for request.ouwid-theouyBe-resources.ectedexpindi-toenGLOpantstohanceeci�c is al n o usingacceptablegl is al to callsgl Get on ig notwillvisualthethe usingGLw is al n o resource. tmighdif-acol-aICCCML lettopleultiaps.colormebGraphics ort n u de 4[] pages.. withwidgethatisvi-correctrendering.enGLgenerallyisto t pp nitiali e connectiontheBothwidget.callegl is al wid-eltoconnectionthecreateenGL.Opforfor ypaperplane h. hierarcwidgetThe the ofgl area rawing rea widgetonlyenGL.t pp e createsandnot ese ellevnotistil t eali e et idgwst et al es cre-widget’swidget’stheThe visual.paperplane ecify spenGLnon-Opthis.demonstratestinconsistenre-widgetcopiedisits froment ndo colormapdefaultwidget’s theentd et . fromednon-aouywidget’snewa ad at er-colthe reasonpaperplane this orexample’s Freate ldown en cre-theer-vof sionpaperplane area wing. draeali ren-enGLwidgettheed. wid-theexist. otice paperplane esdocall notgl a e rrent after t eali e dget ihas called.eenthetopaperplane in �tsthewsnames.deter-arescreen.the3 problemTheolkit.oPEXlib T non-defaultfor1ops[]. hothroughwid-areaMotifstandardarea.. theorwillrenderingin-andusing t dd all a In .paperplane. , the draw , resi e and ,inp t call-theseks.bacplane paperortviewpcalling ygl iewport . the ade rrent ari-vcalling againstgl iewport e-bthe donegl a e nt rrethetocall-ethe t eali e get idroutine call notgl a e trrenfrom t eali e get, idCall-ound.nohasmessage.ex-Aneforet eali e et idga when-geo etr andcommeci�ed.that otegl a e t rrentext’sconto.oundisThisy whpaperplane. to callgl iewport ; gl a e t rren.icitlyThe impl ortpaperplane viewp theforwreason, thisgl a e trrenthetows,windothatsuregl a e t rrenesgow.windoThe correct thedraw to renderingcom-enGLbu�ered,doublegl wap s ercon-thedirect, notgl inis latencytheteractiv-inebofonoten-ptext.to inan (aswidgetvisual).the .ionenGL-Opwid-area3Daarea.. The inp t area.wingButenGL.enGLOptoinassumesgenerallyXwhilecorner.Ani ation ia or dur s toeasyuserMotifsup-applicationidleisdotoorkwin-programsu�er.aiscedures. t pp dd or ro and t e o e or ro pro-orkcedures. w t pp dd or teroinThecedure.a oolean functionthereturns If r e au-edreturning alse ce-proe. t pp dd ro returns e or ro d tot e o e or ro cedure.proThe ork wpaperplane the etoceduretoonsetheonthe u,toggle men wnwillroutinethe eani ate cedure.proThe ork wani ate calls routineti o-pplane; eani ate calls thendraw to ,Finallyani ate returns alse in-cedureue.tinBecause con willpaperplane tion animationanimaandingtionanimaer.serv4 . the Whenpaperplane thetani ate con-sceneouldwvisiblelongerun-anw, windopaperplane ed phandlertcalled en ap state anged no-totice widget n ap oti and ap oti handlerThetoaddedw.. butcedures,ishingex-hasThe t pp dd i t and t e o e i e t rou- timeouts.itousefulasfastani-eusedehasuser3Dangtieenbtriggertoation.bu in i s enGL,Opne paperplaerrorsenGLeenbof ottompaperplane bs ’draw the totofunctionprogramenGLdebug-whiletimedinErrorsforkortedrept.clien ags.ky"tilunglGet or rrim-enGLthatternallytdi�erenoklocall shouldglGet rror ittilreturns un eatedlyGL rep agserrorcleared.eenerformancepthewngen-eer-eerrorsqueryingeed.spandcommymaisolatetoerror.theThe of sourcegl rror ng trienGL li-yatoreasonableamessage.onc usion nation. sing thegetenGL.Opwithrenderinggraphics3Dwithtegratesecifyspw-loterestedinpublishedn entor entor [ ]. -ailto ftpsgigate.sgi. o theinp opengl o nal r.directoryAc no d tsnas-theSiliconathank e-AkPhil Segal,Smith, ,ovid u. A a r an .c " " " " " " " " " " " " " " " " 8 " " " " " " " " " " " " " " " " " " 1 " " " " " " " " " " " " " " " " " " " " 11 r nc s [1] ts,"Xl o n anual eilly ciates,Asso2. [2] Mark duc-trotion," In AnJournalPublications, v/Deco1 3. [3] Mark 2: sing Xlib," withJournalPublica-SIGStions, , 4. [4] Graphics, SiliconThe ort n u de sup-,IX 4. [ ] e, kThe ernec n entor entor o n r d cs th en n entor , 4. 12