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1. BBepeHune

Kapkacnas Oubmmoreka AntiGlut sBisercss mHTepdelicoM MPUKIATHOTO YPOBHS, MO3BOJSIONINM
coznaBaTh OpenGL-npunoxxenus, nepeHocumbie Mexay miargopmamu Windows NT 4.0/2000/XP/Win7
u POSIX (FreeBSD/Linux/Solaris).

bubnuoteka chopmupoBaHa OCPEACTBOM obOpamuozo neperoca ¢ nomepamu (backport) nCXOIHOTO
KOJIa MHOTO TIPOTPAMMHOT0 TIpoeKTa (kapkachou bubauomexu LibV), ee oTinanka mpoTeKaeT IEpMaHCHT-
HO, TI0O Mepe HEOOXOAMMOCTH MCIOJIb30BaHMsA. Pab0oTOCIIOCOOHOCTh MPOBEpeHa ¢ HECKOIBKUMH TpHMe-
pamu (TpH U3 KoTopbIX TpeOyroT noaaepxku OpenGL Bepcun 2.0).

1.1 Heobxodumocmb 8 KapkacHbIx bubriuomekax

Kak M3BeCTHO', OpUTHHAIbHAs crenuduKamus rpadudeckoii cucremsl OpenGL (nanee — GL) ompe-
IETsIET ee unmepgeric npocpamMmuposanus epaguiecko2o 060py008anus ... NPeOHA3HA4eHHbIU UCKIIO-
uumenbHo O0isl 83aUMOoOelcmeus ¢ Kaoposvim oygepom. GL He COIepKUT HUKAKUX CPEJICTB B3aMMOJACH-
cTBHS ¢ nepudepuitHbIM 000pyAOBaHHEM (B YaCTHOCTH — C yCTpoiicTBamMu BBoja). bonee toro, moaro-
toBka K GL k pabore u 3aBepuienue pabotel ¢ GL TpeOyloT BBIMOJHEHUS MHOXKECTBA MIaT(GOPMEHHO-
3aBUCUMBIX AeiicTBuid. [IpuBszka k muiardopme 3aTpydHSIET NEPEHOCUMOCTh; HO Jake€ B CIIydae OJHOU
1es1eBOi M1aTopMbl OBTOPHAs pealu3als OAHOTO U TOTO K€ Koja (TPUBHUAIBHO BBHINOJHAEMAs IO
MPUHIUITY KONUpO8amvb-6cmasums) Hetenecooodpasna. Ecim ke mporpaMMHUCT BO 4TO OBl TO HH CTaJO
KeJlaeT pean30BaTh BCe CIIy)KeOHbIE (PYHKLIMU CAMOCTOSITENbHO (PkeIaHue, BeCbMa MOXBAJIBHOE JUIS CTY-
JICHTOB y4€OHBIX 3aBEJCHUI), TO U 3[eCh KapKacHasi OMOIMOTEKa MOXKET ObITh MOJIE3HOW — M0 KpailHel
Mepe, B KauecTBEe UCTOYHMKA UJIeH pean3aiii.

Ha nmaHHBIE MOMEHT CyIIECTBYET OOJBIIOE KOJIMYECTBO KapKACHBIX OHMOIHMOTEK, HM30JHMPYIOLINX
1atopMeHHO-3aBUCUMBIN koa. CtannaproM ae-¢akro ctana OpenGL utility toolkit (GLUT). Ona uc-
MI0JIb3Y€ETCS, B YaCTHOCTHU, MPU MOJTOTOBKE CIPABOYHBIX PYKOBOJICTB IO MPOrpPaMMHUPOBAHHUIO U MHOTO-
YHUCJICHHBIX YUeOHBIX M3AaHui, nocpsmeHHbXx GL. OgHako (HeCMOTpsl Ha CHpaBeJIMBOE B CBOE BpeMs
3ameuanue Mapka Kumutrapma o Tom, 9to ciry>keOHbIi Ko mHANHaIu3anun Direct3D uMeer Ha mopsIok
OompIui pazmep, Hexenu kon uHuimanuzanuu GL) x Hacrosimemy Bpemenu (GLUT 3.7) mepeBo uc-
xomgaoro koga GLUT u comyrctByrommx pecypcoB 3anmMaeT moutd 10 MO (a bzip2-apxuB — OKo-
710 3 M0). OT0 o MeHbIIeH Mepe 3aTpyJHIET UCIOIb30BAHUS HCXOAHOTO KOJIa B MIPOLIEcCce aHAIN3a pea-
au3anuil m1aTGOpMEHHO-3aBUCUMOTO KOJIa.

B nelictButensHocTH Ha mpakTtuke Bce QyHkumu GLUT umcnonb3yrorcs peako; Hampumep, Iis
«PYCCKOSI3bIYHOT0» MPUJIOKEHUSI HET HUKAKOW MOJIb3bl OT HEKUPWIIINYECKOW MIPU(TOBONW MOIIEPIKKU
GLUT (BooO111e, BEIBOA TEKCTa B KaapoBbIi Oydep — oTaesnbHas 00abHAs TeMa, YHUBEPCAIBHOIO U «XO-
potero» crnoco0a pemeHus: KOTOpoi MOMpOCTy HET).

1.2  Peanusayus AntiGlut

[To cpaBHEHMIO C IPYTUMH KapKacHBIMH OMOIHMOTEKaMH aHATIOTWYHOTO HazHaueHus AntiGlut umeer
CYLIECTBEHHO MEHbIIUI pa3Mep. HecMOTpst Ha TO, YTO UCXOMHBIA KOJ MOMYy4YeH OOpATHBIM MEPEHOCOM,
OH JIOCTaTOYHO CTPYKTYpHpOBaH (MO KpalHEH Mepe, aBTOpY Tak Kaxkercs). Bes 6ubimoTreka cocpenoTo-
YeHa BHYTPH OHOTO (paityia antiglut.c. [ToaToMy ecnu HEKOTOPBIH (ailyl foo.c MOTHOCTHIO COAEPIKHUT
KOJI TIpOTpaMMBI, Hcronb3ytomeid AntiGlut, To ans cOOpPKM JOCTAaTOYHO CKa3aTh (B MPEINOJIOKECHUU O

«HOpPMaJILHOCTUY» pa3zpaborunka — margopma WinAPI):
cl foo.c antiglut.c -D_WIN32  opengl32.lib <...>

60 mst POSIX-mmatdgopmer:
gcc foo.c antiglut.c -D_ UNIX  -1GL <...>

B 3aBHCHMOCTH OT KOJla MOXET MOTPEOOBATHCSI KOMIIOHOBKA C JIOTIOJIHUTEIBLHBIMU OMOIMOTEKaMHU
(cm. Makefile-b1 mpumepoB; Ha POSIX-nnargpopmax HyxkeH GNU make). Ha WinAPI-nnardopmax Tpe-
Oyercsi, MO MEHbIIIEH Mepe, MOIKIIoUeHIEe OUOINOTEK kernel32.1ib, user32.1ib M gdi32.1lib.

OcnoBubM oTiimureM AntiGlut ot crangapra ae-¢pakro — GLUT — siBisercs napagurma o0paboTKu
coobmenuii. Ecmu GLUT wucnonp3dyer MexaHusM oOpaTHOTO BbI3oBa, To AntiGlut peanusyer
X11-mogobHyt0 cxemy ompoca odepenu coodmeHui. [loaTomy muki 06paboTKH JOKEH OBITh peann3o-

' www.0ss.sgi.com (0Ka3aThes TOJIE3HBIM MOXKET Takke oduImatbHbIil opran GL www.opengl.org)



BaH B KJIMEHTCKOW dYactu koma (cM. mpumepsr;  UPD: B libv-core/source/agmainloop.c ecth
agMainLoop()).

3arpy3ka pacmmmpennit OpenGL He mogaepkuBaetcs. Ognako eciu apavisep GPU nonnepxuBaet
(yHKIIMOHATBHOCTD, ONPEIEICHHYI0 cTanaapTaMu Boitie GL 1.1, To npu nHUIManu3anuu 31y QyHKIHO-
HabHOCTH (70 Bepcun GL 2.0 — paboTa ¢ BEepIIMHHBIMU U IMUKCEIHHBIMH HICHIepaMI) MOXKHO 3aTpe0o-
BaTh. Kak HCKiIOUeHne — MoAepKUBaeTcs (yHKIIMOHATFHOCTh TEOMETPHUUECKHX IIeinepoB (paciupe-
nue GL_EXT geometry shader4).

[TpotoTums! Bcex (ynkmuii OpenGL yxe comepxarbes B daiisie antiglut.h, MO3TOMY BKIIOYATh
CUCTEMHBIHN (ailsl GL/gl.h He HyKHO (M HEJIb3s — 3TO MPUBEAET K OMMOKE Ha 3Tare KOMIUISILIUN).

AntiGlut ucronp3yer rodanbHbBIC MEPEMEHHBIE, TTOATOMY CO3/1aBaTh MOKHO TOJBKO OJHO OKHO Ha
rporecc (eciau ceMaHTHKa BBI30BOB YCTpPAaWBAeT, HO HY>KHO OJIHO OKHO Ha MOTOK — oOpariaiirech k 6uo-

anoreke LibV, Ho yuture — LibV He mpocTo KpuBas, a O4YEHb KpuBas_ :*)).

2, CTpPYKTYpbl AaHHbIX

@yHKIMH, HEMOCPEACTBEHHO CBSI3aHHBIE C ynpaBieHHeM mnojacuctemMoil GL, HeMHOro4ucieHHsl U
MIPUHUMAIOT TOJIBKO CKAJISIpHBIE MapameTpbl. Omnpenenenrue CTpyKTyp JaHHBIX TpeOyeTcs TONbKO AJis pa-
0OTHI C OKOHHOM ITOJICUCTEMOIA.

OCHOBHOM CTPYKTYpOH JaHHBIX, C KOTOPOH paboTaroT GyHKIIUHU OMpOoca O4eper COOOIIECHUH, SBIsI-
eTCs CTPYKTYypa ui event t, ONpeaencHHas B Qaiisie antiglut.h CIAEIYIONIHM 00pa3oM:

typedef struct ui_event s

{

int type; /* Tun coburus */

GLfloat time; /* BpeMsa [OJIyuyeHUS B CEKyHIax, OT I[epPBOTO IOJIyUeHHOTO */
int client x, client y; /* KJIMEHTCKME KOOPIOMHATE KypcCcopa Memm */

int screen x, screen y; /* oKpaHHHE KOOPAMHATH Kypcopa Meim */

int client dx, client dy; /* cMmemeHmMe Kypcopa OT MNOCJEOHETO COOEITMS Mblm */

unsigned button; /* 6uToBag Macka HaXaTHX KJABMII MBI */

unsigned state; /* OuToBas MacKa KJIaBUATYPHHX MOIUOMKATOPOB */

ul key event t key; /* mansHble myjsa COCETMA HaXaTwusa/OTNyCKaHMS KjabBumm */

ui configure event t configure; /* nmanHble Oy COCEITMS - COCTOSHMS OKHa */
} ui event t, *ui event p;

[Tone type uMeeT 0JTHO U3 3HAYCHHM, MPUBEICHHBIX B Ta0. 1.

Taomumna 1. Bo3MoxHbIe TUIIBI COOBITHI

Nmsa 3HauyeHue

ui_key_event CoObITHEe OT KJIaBHATYpbl (HaXkaThe WM OTIyCKaHHE KIJIABUIIM) JIHOO

COOBITHE OT KHOIKH WM KoJieca MbIIIX, OOIIOJIHUTCIBHBIC HTAaHHBIC CO-
JACPXKaATCA B II0JIC key.

u i_po inte r mot i on_event HepeMemeHI/Ie Kypcopa MBbIIIIH.

ui_window_focus_in_event | QOkno mpuHHMAeT (HOKYC BBOJA; JOMOIHHUTEIbHAS MH(OPMALUS COMEP-

JKHUTCA B IIOJIE configure.

ui_window_focus_out_event OKHO TepHeT q)OKyC BBOJIA.

ui_window expose event KnuenTckas o01acth TpeOyeT nepeprucoBKH.

ui window map event

OKHO CTaJI0 BUIUMEIM.

ui window_ unmap event

OKHO CTaJI0 HEBUINMBIM.

ui window move event

OKHO NepeMEIIEHO.

ui window size event

OKHO M3MEHUJIO pa3Mep.

ui wm event

Coo0l1ieHne oT MoACUCTEMBI YIIpaBieHHst okHamH (B MIKcoBoii TepMUHO-
JIOTHUH — OT MEHEKepa OKOH).

[ToMrUMO TIpUBEICHHBIX BBINIC JIONMYCTUMBIX 3HAYCHHH B OTJIAJOYHBIX MEIAX ONPEACIICHBI
ui no event M ui max_ event (LEJOYHUCICHHBIA KOJI MOCJIEIHEr0 3aBeOMO OoJblle KoJa JI000ro u3

OTPEJICTICHHBIX BBIIIIE).




[Tone time COOEPKHUT OTHOCUTEIBHOE BPeMsl TIOJYUYCHHUS B cooOIIeHus cekyHnax. [locne (u moavko
MOCJIe) MHUIHMATU3AINH TapaHTUPYeTCsl OJIM30CTh Hayalla OTCYeTa JUIsl 3TOTO TOJsl C HAYaJloM OTCYeTa
Bpemenu ¢ynknuei agTickCount() (cieayeT MOMHHUTB, YTO MOCJCIHSAS BO3BPAIIACT BPEMs B MULIUCE-
KYHOAXx).

JlBa cienmyromux mojisi — client x M client y — COAEpPXkAT KOOPAWHATHI KypCOpa MBIIIN OTHOCH-
TEJILHO KJIMEHTCKOW o0nacTé okHa. [1ojs — screen x M screen y — COJEPXKAT KOOPAUHATHI Kypcopa
MBI OTHOCUTEIIEHO BEPXHETO JICBOTO YIJIa dKpaHa (B pealbHOM MPIIIOKCHUN OHH MPAKTUYECKU OeCIo-
JIe3HBI M UCIIOJIh30BATh UX He PEKOMEHIYETCs; O0Jiee TOro, OHM MOTYT OBITh YJaJICHbI B IOCIIEIYOLIHX
Bepcusix AntiGlut). ITonst client dx M client dy coaep:Kar MpHUpaIIeHHs] KOOPAWHAT OT Mpeanocie-
HEro K IMOCJICTHEMY MepeMeIleHnt0 MBI, [lone button CONEPKUT OMTOBYIO MACKy HAXKATBIX KIABHUIII
MBIIITH. BUTOBBIC MaCKH OTIEIBHBIX KJIABUIII IPUBEIICHBI B TA0I. 2.

Tabnuna 2. OnpeneneHHbie OUTOBBIE MACKHU KJIABHUII MBIIIN

Nms CooTBeTCTBYIOMIAS KJIABHUIIIA
UI LBUTTON MASK JleBas.
UI MBUTTON MASK Cpennsisg (MM HaKaTHE HAa KOJIECO MPOKPYTKH).
UI RBUTTON MASK IIpaBas.

[Tone state comep UT OUTOBYIO MacKy KJIaBHUII-MOAU(PHUKATOPOB (Tad. 3).

Tabmuua 3. OnpenenenHble OUTOBBIE MACKH KIABHATYPHBIX MOIU(UKATOPOB

Nmsa CoOTBETCTBYIONIAs KJIABUIIA

UI NUM LOCK_ MASK Num Lock

UI_CAPS_LOCK_MASK | Caps Lock

UI SCROLL LOCK MASK | Scroll Lock

UI_SHIFT MASK Shift (xoTs 661 011H)

UL_CONTROL_MASK Control (xotst Ob1 0JTMH)

UI_ALT MASK Alt (xoTs Ob1 O1HIH)

UL_SUPER _MASK Win (xots Ob1 oauH) (mpuM.: monb3a — Tosbko Ha POSIX-miardopmax; mox

WinAPI sTa kiaBuina ne 6JIOKUpyeTcs)

st Bcex coOBITHI, KpOME ui pointer motion event, JAOCTYIHA JOMOJHUTEIbHAS MH(POpPMAIUS.
B Cciiyuac COOBITHS ui key event YCTaHaBJIIMBACTC IIOJIC key, ONPEACIICHHOEC B antiglut.h:

typedef struct ui key event s

{

GLboolean press; /* paBHO true eciu KJjaBuilla Haxara */

unsigned scan; /* cneumbmuHet nys AntiGlut ckan-xom; cMm. antiglut.h */
unsigned acode; /* ASCII kom KJAaBUIIM; BEepx TabOJIMIE 3aBUCUT OT JioKaimmu */
unsigned ucode; /* IOHMKOI KJIaBMuM (XOCT-NOPSIOK 6amnt) */

/* Kom UTF-8 */

unsigned utf8 len;

unsigned char utf8[AG UTF8 MAXLEN];
} ui key event t, *ui key event p;

Jlnst ocTanbHBIX COOBITUN yCTaHABIMBAETCS MOJIE configure:

typedef struct ui configure event s
{
GLboolean focused; /* okHO mMMeeT GOKyC BBOIma */
GLboolean visible; /* oxHO BuIuMO */
/* NpPAMOYTOJIBHUK [IE€PEPUCOBKU */
unsigned exposed left, exposed top, exposed right, exposed bottom;
int x, y; /* JIeBHII BEPXHWUI yTOJ OKHa */
unsigned width, height; /* pasmep KJIMEHTCKONM YacTu OkKHa */
/* window manager request */




unsigned wm_event; /* coobumeHue oT MeHeIxepa OKOH */
} ui configure event t, *ui configure event p;

Jns monst configure.wm event ONpPEIETICHO €AMHCTBEHHOE 3HAYCHUE ui_wm_ close; B 3TO 3HaYe-
HHE TI0JIC YCTAaHABIMBACTCSA B OTBET HAa MHTEPAKTUBHOE yJNAJICHHE OKHA (Ha)KaTHE KHOIKH 3aKPBITHS WIIN
koMOuHamu Alt+F4 na WinAPI-mmatdopwme).

3. PyHKUMMN

3.1 WHuyuanusayus u 3agepweHue pabomsi

ITepen nepBbiM BbI30BOM 110001 KoManasl GL 6nbanorexa AntiGlut nomkHa ObITH CKOHPUTYpPUPO-
BaHa. VHWIMaNU3alMs BIMOTHICTCS TOCHea0BaTebHbIM Bbi3oBOM (yHkuuit agWindowConfig() (wu
agWindowedConfig())) u aglnit(). I[Tepssie nBe

GLvoid

agWindowConfig(char *title, /* 3aroJloBok oKHa */
GLuint width, /* mIMpUHA KIMEHTCKOM YyacTu okHa */
GLuint height, /* BBICOTA KIIMEHTCKOM 4acTH OKHA */

GLboolean fullscreen); /* TpeOyeTcs NOTHOAKPAHHBINA pexUM */

GLvoid

agWindowedConfig(char *title, /* 3arosoBok okHa */
GLuint width, /* mmpuHa KIMEHTCKON YyacT OKHa */
GLuint height, /* BBICOTA KIIMEHTCKOM YacTH OKHa */
GLuint left, /* MOJIO)KEeHUE JIEBOTO ... */
GLuint top); /* ... BEpXHETO yIJia OKHa */

CJIYKaT JId YKa3aHud recOMCTPHUU OKHA BbIBOJA, 4 BTOpasa

GLboolean

aglnit(cLuint required gl version, /* TpeOyemas Bepcusi OpenGL */
GLboolean depth, /* nHeooxoaum Oydep rmyOunsr */
GLboolean stencil, /* neooxomaum Oydep Tpadapera */
GLboolean dst alpha); /* HeoOxoauM abda-kaHat B Oydepe kaapa */

CITY>KMT JJIsl ”HUIMaIu3auuu nojacuctemol GL.

Bb130B 01HO# M3 MEPBBIX ABYX (PYHKIUI He sBIseTca 00a3aTenbHbIM. ECiii OH OmyIeH, TO co3/1aeT-
Csl OKHO Ha BECh JKpaH (3aroJOBOK OTCYTCTBYET), OJOXKEHUE OKHA U3MEHATh Henlb3s. BbI30B QyHKINN
agWindowedConfig() yka3piBaeT Ha HEOOXOIUMOCTh CO3[aHUSI OKHA, pa3Mepbl KOTOPOT'O MOXKHO H3Me-
HATbH (CO3/1aHUE MTOJIHOIKPAHHOTO OKHA M U3MEHEHHE PAa3pEIICHHUs 3KpaHa He JI0IyCKaeTCs).

®yukius aglnit(), nomumo naunmanm3anuu GL, npeaHa3HadyeHa s yCTaHOBKU opmara Oydepa
kaapa. Ecimu mpunoxkennro HeoOxomaum z-Oydep, TO B Ka4eCTBE BTOPOTO IMapamMeTpa ClIeIyeT yKa3aTb
GL_TRUE; ananoruuHo ciieayeT NOCTYNUTh, ecliu TpedyroTes Oydepsl Tpadapera u anbda-kanana. Ec-
JM peanusalys He B COCTOSIHMM oOecrneuuTh TpeOyeMblil ypoBeHb (Bepcuto) GL unu He mojaepKuBaeT
Tpebyemsble Oydepsl, To BbI30B 3aBepiuTcs ¢ omunodkoi (GL FALSE); B ciiyuae ycnemHoro 3aBepiieHust
Bo3Bpamiaercs GL TRUE.

[Tapametp required gl version MOXKeT MPUHUMAThH OJJHO U3 CIEAYIOUIMX 3HAUCHUH (YKa3aHHbIE HUXKE
MaKpOIOJICTAHOBKH, KaK M OOJBIINHCTBO JIPYTHX, ONPEAEICHbI B antiglut . h):

AG REQUIRED 1 1 — Tpelyercs TonbKo 6a3oBas pyHKkunoHaIbHOCTH (GL Bepcun 1.1);

AG _REQUIRED 1 2 — Tpedyercst pyHkuroHambHOCTH GL Bepcuu 1.2 (OTCYTCTBHE MOANEPIKKA
(YHKIIMOHATTBHOCTH, COOTBETCTBYIOMIEH pacumpennio GLARB_imaging, He cunraeTrcst ommoOKoi UHU-
[AATTU3AIIHH ),

AG_REQUIRED 1 3 — Tpedyetcs pynknuonansHocTh GL Bepcum 1.3;

AG_REQUIRED 1 4 — Tpedyetcs pyHknuoHansHocTh GL Bepcum 1.4;



AG REQUIRED 1 5 — Tpebyetcs ¢pynkunonansHocth GL Bepcuu 1.5 (OTCyTCTBHE MOAIEPKKH
(hyHKIIMOHAILHOCTH, COOTBETCTBYIONICH pacmmpenuto ARB occlusion query, He cumraercs ommOKon
WHUIMATIN3aI1N );

AG_REQUIRED 2 0 — tpelyercss ¢pyHkunonaabHocTh GL Bepcum 2.0 (Ha 3TOM ypoOBHE Hpen-
MIPUHUMAETCS MOMbITKA 3arpy3ku pyHkuuoHanbHOCTH pacimpenus GL_EXT geometry shader4).

[Mocne ycnenrHoro 3aBepiieHus Bbi3oBa aglnit() kIuMeHTCKOMY KOy AOCTYIHBI BCe (DYyHKIIMH, per-
JaMEHTUPOBaHHbIE cOOTBeTCTBYIOMMM cTannaproM OpenGL (eciu GPU He moanep:kMBaeT COOTBETCT-
BYIOIIYIO ()YHKIIHOHATBHOCTH, TO BBI30B 3aBEPIITUTCS OIIHOKON).

®yuxnus aglnit() Bcerma co3maet oKHO ¢ ABOiHO#M Oydhepusanueii.

GLvoid agShutdown();
CDyHKI_II/I}I JOJI’KHA BbI30BAThCA KJIMEHTCKOM 4acCThIO 110 3aBCPUICHUTIO paGOTH ¢ GL.

3.2 Paboma c oyepedbro coobuweHul

GLboolean uiWait(void);
Oxunaet coobmmenuit (0mokupyromuii Bei3oB). Bo3spamaer GL. TRUE npu oTcyTcTBUYM OMIMOKH.

GLboolean uiPending(void);
Bosppamaer GL_ TRUE, ecnu ouepens cooOuieHuil HemycTa; €clid COOOIIEHUN HET, BO3BpaIaeT
GL_FALSE. HeGnokupyommii BEI30B.

GLboolean uiNextEvent(ui event p ev return);
M3Bnekaer U3 ouepeay W MOMEMIAeT MO aJpecy ev return OYEpPEJHOE cooOmeHHne. Bo3spamiaer
GL TRUE mpu otrcyTcTBUM OMMOKHU. BIOKUPYIOMMiA BBI30B (€I COOOIIECHUS HET, OKUIAET €T0).

ui event p uiPeekEvent(unsigned offsetifromifirstipush);
ui_event p uiPeekLastEvent(unsigned offset from last push);
Hebnokupytoiye BbI30BbI; HE MOTUPHUIMPYIOT OYEPEb.

GLboolean uiRemoveEvent(unsigned offset from first push,
ui _event p ev_return);
GLboolean uiRemovelLastEvent(unsigned offset from last push,

ui event p ev return);
HeOnokupyromume  BBI3OBBI,  MOTUPUIHMPYIOT  Odepenb.  OKBHBaJIeHT  mapel  UiPend-
ing()+uiNextEvent().

3.3  BcriomozameribHbie ripoyedypbi

void uiAutoRepeat(GLboolean enable);
VipasieHne pe)KUMOM aBTOIIOBTOPA HAXKATHUI KJIAaBHUII (110 YMOIYAHUIO aBTOMOBTOP BKJIFOYCH). BbI-
30B UiAutoRepeat(Gr. FALSE) OJ0KHpPYET aBTOIOBTOP.

void UiW&I’pPOinter(unsigned client x,unsigned client_y);
HpI/IHYILI/ITCJ'II)HOG HN3MCHCHUE IMOJIOKCHUS KypCOpa MBIIIH.

void uiAutoWarp(GLboolean enable);

VYnpasiieHHe aBTOTPEKMHIOM Kypcopa MbInd. BeizoB UIAUutoWarp(GL TRUE) NpUBOIUT K COXpaHe-
HHIO TEKYIIMX KOOPIUHAT Kypcopa, CKPBITHIO yKa3aTellsl M Hayaly aBTOTpeKuHra. B mporecce aBToTpe-
KUHra KIMEHTCKUE KOOPIHMHATHI Kypcopa MOTYT IPHHUMATh JIOOBIC 3HAYCHHS MEXIY -MAXLONG M
MAXLONG; 9KpaHHbIC KOOPAWHATHI UCIIOIb30BATh HElb3sl. [IpeAnoYTUTEIbHO HE UCTIOIb30BATh U KIIHCHT-
CKHE KOOPJAWHATHI, MOJB3YACh JIMIIb WHKpPEMEHTaMH (TOJsA client dx M client dy CTPYKTYpBI
ui_event t) OT MOCJEIHETO COOBITHS MBIIIIH.
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void agWindowTitle(char *title);
CMeHa TeKcTa B 3aroJIOBKE OKHa.

GLuint agTickCount(void);
BosBpamiaer 3HaueHne cuetuynka MusuicekyH 1. Hauano orcuera npou3BosibHO, HO OJIM3KO K Ha4ally
OTCYEeTA TOJIA time COOBITHS (TIOJIE time COACPIKUT BPEMS B CEKYHIAX).

GLvoid agSleep(GLuint milliseconds);
Otpaer LI apyromy noToky Kak MMHMMYM Ha milliseconds MWIIMCEKYH] (33J€pXKa BbINOIHE-
HUSA).

4. C6opka 4eMOHCTPaLMOHHbLIX NporpamMm

Makefile-p1 B mpomecce. Ho, B menom, moj TpeMss OCHOBHBIMH FOHHKCAMH COOpaTh MOXHO 0e3
npobaem (HyxkeH GNU make, B mimanax — HaTuBHble Maiikdaiinsl 11t FreeBSD). U 3a0pita Makocs. Co-
BCEM.

5. Baru u npoyas

Hy>xHa BHYTpeHHSS YMCTKa, IOCJe KOTOPOH HAaJo chesiaTh oOpaTHOE NMOPTUPOBAHUE AHTHUINIYTa B
nepeso koxa LibV. Ho cragana Hy>xHO nepernucats siapo LibV. Ot1o 1o nencun )))

ITox consipucom Hety pacmmpenus xf86VidMode, paspenienre s5KkpaHa He CMEHUTh; HO TIOJ COJIPH-
COM BOOOIIIE MHOTO YEro HETY, TaK 4TO 3TO HE CTOJIb Ba)XKHO. A BOOOILE, JaBHO CIEIYET HNPUKPYTHUTH
pacumupenne RandR. U 3arpysxats 1ibGL.so u Bce pacmupenus ukcoB auHamuuecku. M noectu mo
OpenGL uetBeproii Bepcun B 00enx npoduisix. A MokHO 3aMeHHUTH Bb130BHI Xlib Ha XCB. Ho npomre
YMEDPETB.



