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1. BBegeHune

KapkacHast 6ubmioreka AntiGlut siByisiercst uHTep(heiicoM NPUKIIAJHOTO YPOBHS, TIO3BOJISIIOIIMM CO-
3naBath OpenGL-nipunoxeHusi, mepeHocMMble Mexay riatgpopmamu Windows NT 4.0/2000/XP/Win7 u
POSIX (FreeBSD/Linux/Solaris).

bubmoTeka chopmupoBaHa OCPeICTBOM 06pamHo20 nepeHoca ¢ nomepsimu (backport) ncxogHoro
KO/la MIHOTO TPOTPAMMHOTO TIpoeKTa (KapkacHoli bubauomeku LibV), ee oT/afka mpoTekaeT nmepMaHeHT-
HO, TI0 Mepe HeoOXOAMMOCTH UCTIO/b30BaHusl. PaboToCIIocOOHOCTh MpoBepeHa C HeCKOJILKUMHU TpHUMepa-
MU (TpH 13 KOTOPBIX TpeOyroT noagepxku OpenGL Bepcuu 2.0).

1.1  Heobxodumocmb B KapKacHbIx 6ubsiuomekax

Kak u3BecTHO', opuruHanbpHas crenudukanus rpadpuueckoii cucreMmel OpenGL (ganee — GL) ompe-
JieJIsieT ee uHmepetic Npo2PamMMuUpoBaHust 2paguuecko2o 060pyo008aHus ... NPeOHA3HaAUeHHbIU UCKAIOUU-
me/ibHO 04151 83aumodelicmgusi ¢ Kaoposbim Oycpepom. GL He COIEP)KUT HUKAKWUX CPEACTB B3aUMO/IeH-
CTBUS C reprdepuitHbiM 000pyioBaHKEM (B YaCTHOCTH — C YCTPOMCTBaMU BBoJa). bosee Toro, mogro-
ToBKa K GL K pabote u 3aBepiiieHre pabotbl ¢ GL TpeOyrOT BBIMOTHEHNsT MHOXKECTBA I1aThOpMeHHO-3a-
BUCUMBIX JleficTBUi. [IpuBsi3ka K ratdopme 3aTpyAHsieT MePeHOCUMOCTb; HO JlaXke B Cydae OJHOM 1ie-
JIeBOU 1y1aT(OpMbI MOBTOPHAs peasn3aliysi OJHOT0 U TOTO ke Ko/a (TPUBUAIBHO BbITIOJ/IHSIeMasi 110 TPYH -
LIMITy KONUpoeamb-8cmasums) HerlenecoobpasHa. Eciuv ke mporpaMMKCT BO UTO ObI TO HU CTaso JKeylaeT
peanu30BaTh BCe CIy)KeOHbIe (PYHKI[MM CaMOCTOSITeNTbHO (KeslaHWe, BeChMa TOXBa/IbHOE /ISl CTY/IeHTOB
y4eOHBIX 3aBe/|eHUl), TO U 3/1eCh KapkKacHasi OubsimoTeka MoKeT OBITh T0JIE3HOM — TI0 KpaiiHel Mepe, B
KauecTBe UCTOYHMKA U/lel pean3aljum.

Ha [aHHBIE MOMEHT CyLecTByeT OOJIbIIOe KOJIMYeCTBO KapKaCHBIX OWMOHOTEK, W30/HPYIOLIUX
nat(opMeHHO-3aBUCKMMBIN KoJ. CtaHgaptom fe-dakro crana OpenGL utility toolkit (GLUT). Ona uc-
T0JIb3YeTCsl, B UaCTHOCTH, MPU MOATOTOBKE CIPAaBOUHBLIX PYKOBO/CTB I10 MPOTPaMMHPOBAaHUIO0 U MHOTO-
YKMC/IeHHBbIX Y4eOHBIX W3/aHul, nocBsieHHbIXx GL. OfHako (HecCMOTpsi Ha CTipaBeZlJIuBOe B CBOE BpeMsI
3ameuanue Mapka Kuirapzia o ToM, uto ci1y»keOHbIM Ko nHULIManu3anuu Direct3D uMeeT Ha Mopsijok
OonbIMiA pa3mep, HeXxesu Ko nHuuanu3aiuu GL) Kk Hacrosiemy Bpemenu (GLUT 3.7) mepeBo ucxof-
Horo koza GLUT wu comytcTByromux pecypcoB 3aHumMaet routyd 10 M6 (a bzip2-apxuB — okoso 3 M0).
OTO MO MeHbllleil Mepe 3aTPy/HseT UCIOIb30BaHUS MCXOAHOTO KOJja B MpOLiecce aHaau3a peanu3aluii
11aThOpMEeHHO-3aBUCHMOT0 KOZa.

B peiictButenbHOCTH Ha mpakTrke Bce GyHKLMU GLUT uncrnosnb3yroTcesi peiko; HaripyuMep, J/1s1 «pycC-
CKOSI3BIUHOTO» TIPU/IOXKEHUsT HeT HUKAKOM MOJ/b3bl OT HEKUpU/InUecko 1mpudToBoi noaaepkku GLUT
(BooOi11e, BBIBOJ, TEKCTa B Ka/IpOBbI Oydep — oTenbHasi 60bHasE TeMa, YHUBEPCATbHOTO U «XOPOLLIEro»
criocoba perieHyst KOTOPO# MOTMPOCTY HET).

1.2  Peanu3sayus AntiGlut

[To cpaBHeHHIO C APYTMMH KapKaCcHbIMU OMOIMOTeKaMM aHaJIOTMYHOTO Ha3HaueHusi AntiGlut nmeer
CYIIIeCTBEHHO MeHbIIWK pa3mep. HecMOTpst Ha TO, UTO MCXO/HBIN KO/ TIOTyuYeH 00paTHBIM MepeHOCOoM,
OH /IOCTaTOYHO CTPYKTYPUPOBaH (T10 KpaiiHeli Mepe, aBTOpPY Tak KaxkeTcst). Bcst 6ubsmoTeka cocpeioTo -
yeHa BHYTpU ofHoro ¢aiina antiglut.c. [ToaToMy eciu HeKOTOphIH (aiin foo.c MOMHOCTBIO COIEPIKUT
KOJ TIpOrpaMMbl, UcTonb3ytomieid AntiGlut, To g5 cOOpKM A0OCTaTOYHO CKa3aTh (B TPEATIONOKEHUH O

«HOPMaJILHOCTH» pa3paboTumka — ruiatopma WinAPI):
cl foo.c antiglut.c -D__WIN32__ opengl32.1lib <...>

mibo s POSIX-ninardopmbi:
gcc foo.c antiglut.c -D__UNIX__ -1GL <...>

B 3aBUCHMMOCTH OT KOZla MOKET TIOTpeboBaThCsi KOMITIOHOBKA C JIOTIO/THATETbHBIMU OMO/HOTeKaMU
(cm. Makefile-b1 mpumepoB; Ha POSIX-nnatdgopmax HykeH GNU make). Ha WinAPI-nnardopmax Tpe-
OyeTcs, 110 MeHbllIel Mepe, TIOJK/TFOUeHWe O0Hb/MoTeK kernel32.1ib, user32.1ib u gdi32.1ib.

OcHoBHbIM oT/iiurieM AntiGlut ot cranzapra ge-pakto — GLUT — siBasieTcss mapagurmMa o6paboTku
coobmenuii. Ecmu GLUT ucnonb3yeT MexaHW3M 00paTHOTO BbI30Ba, To AntiGlut peamusyer X11-moo06-

' www.0ss.sgi.com (0Ka3aTbCst TOJIE3HBIM MOKET TaKKe oduLIMambHb moptan GL, JOCTyIHbI Ha www.opengl.org)



HYIO CXeMy orpoca odepeau cooOirieHuid. [ToaTomMy LyKa 006paboOTKHM [Jo/KeH ObITh pean30BaH B KU -
€HTCKOM YacTH Kojia (CM. TIpUMepbl).

3arpy3ka pacuvpenuii OpenGL He moagepxxuBaetcsi. OpHako ecnu apavisep GPU nopzepskvBaet
(GyHKIMOHABHOCTD, OTpe/ie/IeHHYH0 cTaHAapTamu Beiiie GL 1.1, To npu MHULIMAIM3aLWY 3Ty (YHKLMO-
Ha/ibHOCTh (70 Bepcuu GL 2.0 — paboTa ¢ BepPIIMHHBIMM U MTUKCEIbHBIMU 1I€HIepaMi) MOYKHO 3aTpebo-
BaTh. Kak UCK/IIOUeHre — Mojep>kKUBaeTcsi (YHKLIMOHAIbHOCTh TeOMeTpUUYeCKUX 1ieliiepoB (pacimpe-
Hue GL_EXT_geometry_shader4).

[TpoTtotunel Bcex ¢yHkimii OpenGL yxe comepxaTbcsi B (pailsie antiglut.h, mMo3TOMy BK/IHOYATh
cUCTeMHBIHN (aiis GL/gl.h He HY>XXHO (1 HeJlb3s — 3TO TIPUBEZET K OLIMOKe Ha 3Tare KOMITW/ISLIVN).

AntiGlut ucriose3yeT riobanbHble IepeMeHHbIe, I03TOMY CO3[jaBaTh MOXKHO TOJBKO OZIHO OKHO Ha
riporiecc (ec/iM ceMaHTHUKA BbI30BOB YCTPAaMBaeT, HO HY)KHO OJIHO OKHO Ha MOTOK — obpariaiiTech K 616 -
muoteke LibV, Ho yutuTe — LibV He nipocTo KpuBasi, a _OueHb KpuBas_ : *)).

2. CTpPYKTYpbl AaHHbIX

@DYHKI[MM, HEMOCPeJCTBEHHO CBs3aHHbIe C ympaBjeHueM mozacuctemMord GL, HEMHOrOUMCIeHHBbI U
TIPUHUMAIOT TOJILKO CKassipHble rapaMeTphl. OrpesiesieHHe CTPYKTYP JaHHBIX TpebyeTcsi TOJIBKO AJisi pa-
0OTbI C OKOHHOM ITOICKICTEMOH.

OCHOBHOM CTPYKTYpPOM JaHHBIX, C KOTOpOW paboTtaroT QyHKIMM Ompoca ouepeiu COOOIeHuH, siB-
JISIeTCSI CTPYKTYpa ui_event_t, onpeseneHHas B (abine antiglut.h ciaegyroinum oopa3oMm:

typedef struct ui_event_s
{ .
int
GLfloat
int

type; /* Tun cobbitua */
time; /* BpemA nosyyeHUs B CeKyHpax, OT MepBOro noaydyeHHoro */
client_x, client_y; /* KAWEHTCKMe KOOpAMHaTbH Kypcopa Mbiwn */
int screen_x, Sscreen_y; /* 9KpaHHble KoopAuHaTbl Kypcopa Mbiwu */
int client_dx, client_dy; /* cwmeweHue Kypcopa OT nocnefgHero cobbiTusa Mbiumn */
unsigned button; /* 6uTOoBasg Macka HaxaTblX KnasBuw Mbiwn */
unsigned state; /* 6uToBas mMacka KnaBumaTypHbIX MoAudukaTopoB */
ui_key_event_t key; /* paHHble gnsa cobbiTus HaxaTusi/oTnycKaHus KnaBuwn */
ui_configure_event_t configure; /* pgaHHble AAa COObLITUA - COCTOSAHUS OKHa */
} ui_event_t, *ui_event_p;

[Tone type uMeeT OJHO U3 3HAUEHWIA, IPUBEIEHHBIX B Ta0OJI. 1.

Tabmmia 1. Bo3MOyKHBIE THIBI COOBITHH

Nma 3HaueHue

ui_key_event Co0ObITHe OT K/IaBUAaTyphl (HaKaTWe WIM OTIyCKaHUe K/IaBHIIM) 100

COOBITHE OT KHOITKM WM KOJIeCa MBIIIIH; JOTIOJTHUTE/IbHbIE JaHHbIE CO-
JeprkaTcs B 1oJie key.

ui_pointer_motion_event I[TepeMelljeHHe KYpCOpa MbIIIH.

ui_window_focus_in_event | OkHo mpuHKMMaeT (GOKYC BBOJA; JOMOMHUTe/bHAs MHGOPMALs COfiep-

JKUTCA B 110716 configure.

ui_window_focus_out_event | Okno TepsieT OKYC BBOJA.

ui_window_expose_event

KseHTckasi 06s1acTh TpeOyeT mepeprCcoBKH.

ui_window_map_event

OKHO CTajI0 BUAMUMBIM.

ui_window_unmap_event

OKHO CTasI0 HeBUVMbIM.

ui_window_move_event

OKHO nepeMenieHo.

ui_window_size_event

OKHO U3MEHHJIO pa3Mep.

ui_wm_event

Coo011jeHHE OT TO/[CUCTeMBI yTIpaB/ieHus1 OKHaMu (B VIKCOBOM TepMUHO-
JIOTMU — OT MeHe/[)kepa OKOH).

[ToMmyMO TmpHBe/leHHbIX BbIllle [OMYCTUMBIX 3HAaYeHUWW B OT/Aa[0YHBIX Le/sX OnpejeneHbl
ui_no_event u ui_max_event (LIeJIOYMC/IEHHBIA KOJ| MOC/IE[IHETO 3aBeJOMO OoJibilie KoZa Jio00ro u3

orpe/ie/IeHHbIX BbILIE).




[one time comep>KUT OTHOCHTE/TEHOE BpeMsi TIOJTyueHus1 B coo01iieHus cekyHzax. [Tocie (M mosnbko
TI0CJIe) WHUIMAIU3alii rapaHTUpyeTcsl OJIM30CTh Havasa OTCYeTa /IJIs 3TOTrO TOoJsi C HadyajoM OTcueTa
Bpemenu ¢yHkiuell agTickCount() (csiefyeT MOMHUTB, UTO TIOC/Ie[HSISI BO3BpAlllaeT BpeMsi B Muiuce-
KYHOQX).

[Ba cnepyromumx nosg — client_x u client_y — cozjeprkaT KOOPAUHATBEI KypCopa MbILIU OTHOCU-
TeJBHO KJIMEeHTCKOM obsacty okHa. Ilosisi — screen_x W screen_y — COZiep’kaT KOOPAMHATHI Kypcopa
MBI OTHOCHUTE/ILHO BEPXHETO JIEBOTO YT/1a SKpaHa (B peasibHOM TPU/IOYKEHWH OHM MPaKTHUecKu Oecrio-
JIe3HBbI ¥ UCIIOb30BaTh UX He peKOMeH/yeTcs; 6ormee TOro, OHM MOTYT ObITh y/aneHbl B MOCAeYIOIINX
Bepcusix AntiGlut). IMosst client_dx u client_dy copepykaT rpupaiiieHuss KOOPAWHAT OT TIpeJIioc/ies-
Hero K TocJiefIHeMy TiepeMeljeHut0 MbId. [Tosie button coep>XUT OUTOBYIO MacKy Ha)XKaThIX KJIABUIII
MbIIIM. BUTOBBIE MacKy OT/le/IbHBIX K/IaBUIII NIPHBe/ieHbI B Tab. 2.

Tabsuiia 2. OnpeiesieHHbIe OUTOBBIE MACKH K/IABHIII MBIIITH

Nwmst CoOTBeTCTBYIOIIAsl K/IaBUIIIA
UI_LBUTTON_MASK JleBag.
UI_MBUTTON_MASK CpeHsist (MM Ha)KaTHe Ha KOJIeCO MPOKPYTKH).
UI_RBUTTON_MASK [TpaBasi.

[Tone state coep>KAT OUTOBYIO MacKy K/aBUII-MoAu(prKaTopoB (Tabs. 3).

Tabsura 3. OrnipefiesieHHble OUTOBBIE MACKH KJIaBHATYPHBIX MOJU(HUKATOPOB

Nwmsi CooTBeTCTBYIOIIAsI KJIaBUIIIa

UI_NUM_LOCK_MASK Num Lock

UI_CAPS_LOCK_MASK Caps Lock

UI_SCROLL_LOCK_MASK | Scroll Lock

UI_SHIFT_MASK Shift (xoTs 661 0fMH)

UI_CONTROL_MASK Control (xoTs 661 011H)

UI_ALT_MASK Alt (xoTs1 GBI O/11IH)

UI_SUPER_MASK Win (xorts 6l oguH) (IpUM.: 10/b3a — TOALKO Ha POSIX-miatdopmax; moj

WinAPI 5Ta K/1aBHIilIa He OIOKUPYeTCs)

st Bcex coOBITHH, KpOMe ui_pointer_motion_event, JOCTyMHA JOMOJHUTEIbHAS WHGOPMALIYSI.
B cnyuae cobbiTHsSI ui_key event ycTaHaB/IMBaeTCs Tojie key, orpezesieHHoe B antiglut . h:

typedef struct ui_key_event_s

GLboolean press; /* paBHO true ecnu knasuwa Haxata */

unsigned scan; /* cneunduyHbli gna AntiGlut ckaH-kog; cm. antiglut.h */
unsigned acode; /* ASCII ko KnasBuwu; BepX Tabnuusl 3aBUCUT OT nokananm */
unsigned ucode; /* HMKOo4 KnaBuwn (XOCT-MNopsigoK 6ainTt) */

/* Kopg UTF-8 */

unsigned utf8_len;

unsigned char utf8[AG_UTF8_MAXLEN];
} ui_key_event_t, *ui_key_event_p;

515t ocTanbHBIX COOBITHN yCTaHaBIMBaeTCs Tosie configure:

typedef struct ui_configure_event_s
{
GLboolean focused; /* OKHO umeeT ¢okyc BBoga */
GLboolean visible; /* OKHO BuUguUMo */
/* NpPAMOYroOfIbHUK MepepucoBku */
unsigned exposed_left, exposed_top, exposed_right, exposed_bottom;
int x, y; /* neBblil BEPXHWIA yron okHa */
unsigned width, height; /* pa3mep kKIneHTCKOl 4acTu OkKHa */
/* window manager request */




unsigned wm_event; /* coobueHue OT MeHeaxepa OKOH */
} ui_configure_event_t, *ui_configure_event_p;

st monst configure.wm_event orpefieNieHO eZJMHCTBEHHOe 3HaueHWe ui_wm_close; B 3TO 3Haye-
HUe T10Jle YCTaHAB/IMBAETCsl B OTBET HAa MHTEPAaKTUBHOE yZajieHHe OKHa (Ha)kaThe KHOTIKW 3aKPbITUS WU
koMmbOuHarwu Alt+F4 sa WinAPI-ninatdopwme).

3. PYHKLUUN

3.1 WHuyuanusayusi u 3aBepweHue pabomesl

[Tepen mepBbIM BBI30BOM Jt000H KoMaHAbl GL 6ubmioTteka AntiGlut gomkHa ObITH CKOH(DUTYPUPO-
BaHa. VHWI[ManM3alusi BBIMOJIHSETCS T0c/iefioBaTe/ibHbIM BbizoBoM (yHkIMi agWindowConfig() (i
agWindowedConfig())) u agInit(). [TepBrie aBe

GLvoid

agWindowConfig(char *title, /* 3aro/JI0BOK OKHa */
GLuint width, /* 1IMpUHA KJIMEeHTCKOM YacTH OKHa */
GLuint height, /* BbICOTA KJIMEHTCKOM YaCTH OKHa */

GLboolean fullscreen); /* TpeOyeTcsi IOJTHOSKPAHHBINA PEXKUM */

GLvoid

agWindowedConfig(char *title, /* 3arosioBok okHa */
GLuint width, /* MMpYHA KJIMeHTCKOU YacTy OKHa */
GLuint height, /* BbICOTA KJIMEHTCKOM YaCTH OKHa */
GLuint left, /* TI0/10)KeHue J1eBoro ... */
GLuint top); /* ... BEPXHETrO yrJjia OKHa */

C/IYy)KaT AJId YKa3dHHA TeOMeTPHUH OKHA BbIBO/Id, 4 BTOpad

GLboolean

aglnit(GLuint required_gl version, /* tpebGyemas Bepcus OpenGL */
GLboolean depth, /* Heobxoaum Oydep riyOUHBI */
GLboolean stencil, /* Heobxoaum Oydep Tpadapeta */
GLboolean dst_alpha); /* HeoOXoauM anbda-KaHal B Oydepe Kaapa */

CJTY)KUT /ISl MHULManu3alyy nogcucrems! GL.

BbI30B 0/1HOM U3 MEPBBIX ABYX (DYHKIU He siB/sseTcs 00si3aTe/bHBIM. EC/TM OH OryIIieH, TO CO3/aeT-
Csl OKHO Ha BeCb 9KpaH (3arojioBOK OTCYTCTBYeT), M0JIO’KeHUe OKHAa U3MEeHSITh Hesb3sl. Bbi30B QyHKLMN
agWindowedConfig() yka3piBaeT Ha HeOOXOJUMOCTh CO3/IaHUSI OKHA, Pa3Mepbl KOTOPOT0 MOYKHO U3Me-
HATb (CO3/jaHKe MOJTHOPKPAHHOTO OKHA Y M3MeHeHHe pa3pellieHHst SKpaHa He JJ0yCKaeTCst).

dynakims aglnit(), momumo uHMLMany3anuu GL, npegHasHaueHa /i1 ycTaHOBKM (popmata Oydepa
Kazpa. Ecu mpunoxkenuro Heo6xoqum z-Oydep, To B KauecTBe BTOPOTO TMapameTpa CjefyeT yKa3aTb
GL_TRUE; aHanoruuHo cjiefyeT TIOCTYIMUTh, ecyid TpebOyrorcs Oydepnl Tpadapera U anbda-KaHama.
Ecu peanu3sanusi He B COCTOSIHUM 00OecrieunTh TpeOyeMblid ypoBeHb (Bepcuto) GL UM He Toiep>KiBaeT
Tpebyemble Oydepsl, To BbI30B 3aBepiuTcs ¢ oimbkoit (GL_FALSE); B c/lyyae yCreIHOTro 3aBepiieHus
Bo3spataercs GL_TRUE.

[TapameTp required_gl_version Mo>keT NpMHUMAaTb OJHO W3 CAeYIOIINX 3HaUeHU (yKa3aHHbIe HIKe
MaKpOIO/JCTaHOBKH, KaK U OOMBIIMHCTBO JPYTUX, ONpe/ieneHbl B antiglut. h):

AG_REQUIRED_1 1 — TpebyeTcsi TonMbKO 6a3oBasi hyHKUMOHAaMBHOCTH (GL Bepcun 1.1);

AG_REQUIRED_1_2 — TpebyeTcst ¢hyHKIMOHaMBPHOCTE GL Bepcuu 1.2 (OTCYTCTBHe TOJI€P>KKU
(bYHKLIMOHATBHOCTH, COOTBETCTBYIOIeH pacivpenrto GL_ARB_imaging, He cunTaeTcsi OIIMOKOW WHU-
L[Ma/IM3aLyn);

AG_REQUIRED 1 3 — tpebyetcsi hyHKUMOHanbHOCTh GL Bepcuwm 1.3;

AG_REQUIRED_1 4 — tpebyercst pyHKIMOHambHOCTE GL Bepcuu 1.4;



AG_REQUIRED_1_5 — TpebyeTcs dyHKIMOHaIBHOCTE GL Bepcuu 1.5 (OTCYTCTBHE TOJIE€P>KKU
(bYHKIIMOHABHOCTH, COOTBETCTBYIOLEH pacimpenuto ARB_occlusion_query, He cuMTaeTcst OIIMOKOM
MHULMAIU3aLuN);

AG_REQUIRED_2 0 — TpebyeTcst hyHKIMOHAaMBEHOCTE GL Bepcuu 2.0 (Ha 3TOM ypOBHe TIpe/Iipu-
HHMaeTCsl MOTbITKA 3arpy3Ku PyHKIMoHanbHOCTH paciivpends GL_EXT_geometry_shader4).

[Tocsie ycrelHoro 3aBepiiieHus Bbi3oBa aglnit() KMeHTCKOMY KOy AOCTYITHBI BCe (DYHKIIWH, perJia-
MEeHTUPOBaHHble COOTBeTCTBYIOIMM cTaHzapToM OpenGL (ecin GPU He nojep>KuBaeT COOTBETCTBYIO-
1yt (PYHKLIHMOHATBHOCTD, TO BBI30B 3aBePIIATCS OIIHOKO).

®dyukius aglnit() Bcersia co3jaeT 0KHO ¢ 1BOMHOM Oydepusaiiyeii.

GLvoid agShutdown();
DyHKIMS [J0/DKHA BBI30BaThCSI KIMEHTCKOM UacThbIO T10 3aBepiieHuro paboTsl ¢ GL.

3.2 Paboma c o4epeodbto coobujeHul

GLboolean uiWait(void);
OxkuzaeT coobirenuit (610kupytoiuii Bei30B). Bosspaijaer GL_TRUE ripu oTCyTCTBHH OIIMOKH.

GLboolean uiPending(void);
Bosppaijaer GL_TRUE, ecnu ouepesib cooOIieHMI HeIycTa; ec/id COOOIeHUM HeT, BO3BpalllaeT
GL_FALSE. Heb6/0KupyrOL[#ii BBI30B.

GLboolean uiNextEvent(ui_event_p ev_return);
V3BnekaeT U3 ouepegu U TIOMeLIaeT MO afpecy ev_return odyepeHoe coobiieHue. Bo3ppaijaer
GL_TRUE nipu oTCYTCTBUM OIIMOKU. BIOKUPYIOLIH BBI30B (€l COOOIIeHuUsT HeT, OXKU/IaeT ero).

ui_event_p uiPeekEvent(unsigned offset_from_first_push);
ui_event_p uiPeekLastEvent(unsigned offset_from_last_push);
Hebnokupytoiiyie BbI30BbI; He MOAUPULIMPYIOT OUepe/ib.

GLboolean uiRemoveEvent(unsigned offset_from_first_push,
ui_event_p ev_return);
GLboolean uiRemoveLastEvent(unsigned offset_from_last_push,

ui_event_p ev_return);
Hebnokupytoiyie BbI30BbI; MOAWGULMPYIOT ouepelb. JKBHUBajeHT rmapbl uiPending()+uiNex-
tEvent().

3.3  Bcriomoz2ame/ibHble rpoyedypsbl

void uiAutoRepeat(GLboolean enable);
YmnpaBrieHue peXXMMOM aBTOTIOBTOpA Ha)KaTUi KJaBUIL (TI0 yMOJTYaHHIO aBTOTIOBTOP BK/IHOUEeH). Bbi-
30B uiAutoRepeat(GL_FALSE) 6/IOKUpyeT aBTOIOBTOP.

void uiWarpPointer(unsigned client_x,unsigned client_y);
[TpuHyAUTebHOE W3MeHeHre T0JI0XKeHUsT KypCcopa MBILLH.

void uiAutoWarp(GLboolean enable);

YmnpaBrieHue aBTOTPEKMHIOM Kypcopa MbIiii. Bei3oB uiAutoWarp(GL_TRUE) NIPUBOJUT K COXpaHe-
HUIO TeKYLUX KOOpAUHAT KypCopa, CKPBITUIO yKasaresisl M Haya/lly aBTOTpeKUHra. B riporiecce aBToTpe-
KWHra K/IMeHTCKHMe KOOpPAMHAThl Kypcopa MOTYT TpPHWHHMMAaTh Jit0Oble 3HaueHUs Mex[y -MAXLONG H
MAXLONG; 3KpaHHbIe KOOPAUHATHI UCII0/Ib30BaTh Heslb3s. [IpernouTure/isHO He UCII0/b30BaTh U KIUEeHT-
CKYe KOOpJMHAaThl, IO/b3YysCh JMIIbL KMHKpeMeHTaMH (mons client_dx u client_dy CTpPyKTypbl
ui_event_t) OT mocjaeHEr0 COOBITHS MBIIIIH.
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void agWindowTitle(char *title);
CMeHa TekcTa B 3arojioBKe OKHa.

GLuint agTickCount(void);
Bo3Bparjaet 3HaueHne CUeTUMKa MUAIIMCeKYHA. Hauano oTcyera nmpou3BobHO, HO OJIM3KO K Havamy
oTcyeTa 1oJist time cobbITUs (TI0/Te time COAEep>KUT BpeMsi B CeKYH/1ax).

GLvoid agSleep(GLuint milliseconds);
Otpaet LT apyroMy moTOKY KakK MUHMMYM Ha milliseconds MWUTMCEKYH[ (3a/iep>KKa BbITIOHe-
HUs).

4, Co6opKa AeMOHCTPaLUOHHbIX NporpamMmm

Makefile-b1 B iporjecce. Cm. 00OINSTALL B KopHEBOM KaTaJsiore.
[Mog pasueiMu FOHMKcamu Hy)keH GNU make.

5. Barun n npoyasn

Mano npumepos. I menepb HasepHoe ydice He 6yOem bobue...

Hy)kHa BHYTDeHHSISl UMCTKa, TIOC/e KOTOPOW Ha/0 C/ienaTb oOpaTHOe MOPTHUPOBaHWE aHTUI/IyTa B
nepeBo Kozia LibV. ®ur 3HaeT, Korjja Hailly BpeMsi 3TUM 3aHSIThCSI.

IMog consipucom Hety pacimpenus xf86VidMode, pa3peliieHre 5KpaHa He CMEHHUTb.



