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1. BBegeHune

KapkacHast bubmioreka AntiGlut siByisiercst uHTep(eicOM NPUKIIAJHOTO YPOBHS, TIO3BOJISIIOIINM CO-
3naBath OpenGL-nipunoxeHusi, mepeHocuMble Mexay ratgpopmamu Windows NT 4.0/2000/XP/Win7 u
POSIX (FreeBSD/Linux/Solaris).

bubmoTeka copmMrpoBaHa TTOCpPeICTBOM 06pamHo20 nepeHoca ¢ nomepsmu (backport) ncxogHoro
KO/la MIHOTO MPOTPaMMHOT0 TIpoeKTa (kapkacHoli bubauomeku LibV), ee oTsiaika poTeKaeT repMaHeHT-
HO, TI0 Mepe HeoOXOAMMOCTH UCTIOb30BaHus. PaboToCIocOOHOCTh MpoBepeHa C HeCKOJIBKUMHU MpUMepa-
MU (TpH 13 KOTOPBIX TpebyroT noagepxku OpenGL Bepcuu 2.0).

1.1  Heobxodumocmb B KapKacHbIx 6ubsiuomekax

Kak u3BecTHO', opuruHanbpHas crenpdukanus rpadpuueckoii cucreMel OpenGL (ganee — GL) ompe-
JleJISieT ee uHmMepelic Npo2PaMMuUpOBaHuUst 2paguuecko2o 060pyO08aHUS ... NPeOHA3HAUEHHbIU UCKAIOUU-
me/ibHO 04151 83aumodelicmeusi ¢ Kaoposbim Oycpepom. GL He COIEpP>KUT HUKAKUX CPeJCTB B3aUMO/IeH-
CTBUS C reprdepuitHbiM 000py/i0BaHKeM (B YaCTHOCTH — C YCTpOMcTBamMu BBoja). bosee Toro, mogro-
ToBKa K GL K pabote u 3aBepitieHre pabotsl ¢ GL TpeOyrOT BBITOHEHNsI MHOXKECTBA IIaT(hOpMeHHO-3a-
BUCUMBIX JlelicTBUM. [IpuBsizka K natdopme 3aTpyAHsieT epeHOCUMOCTb; HO JlaXke B Cydae OZHOM 1ie-
JIeBOU 1y1aT(OpMbI MOBTOPHAs peann3aliysi OAHOT0 U TOro ke Ko/a (TPUBUAJILHO BBITNIOJIHsIeMasi 110 TPYH -
LIMITy KONUpoeamb-8cmasums) HellerecoobpasHa. Ecv ke mporpaMMUCT BO UTO ObI TO HU CTaso JKeylaeT
peanu30BaTh BCe CIy)KeOHbIe PYHKI[MM CaMOCTOSITeNTbHO (KeslaHWe, BeChMa TOXBa/IbHOe [IJisi CTY/IeHTOB
yueOHBIX 3aBe/leHUI), TO U 3/1eCh KapkacHasi OubsimoTeka MoKeT OBITh T10J1€3HOM — TI0 KpaiiHel Mepe, B
KauecTBe UCTOYHMKA U/lell pean3aliu.

Ha [aHHBIE MOMEHT CyIeCTByeT OOJbIIOe KOJMYeCTBO KapKaCHBIX OMOIMOTEK, W30/UPYIOLINX
natopMeHHO-3aBUCKMMBIN KoJ. CTtaHgaptom fe-dakro crana OpenGL utility toolkit (GLUT). Ona uc-
T0JIb3YeTCsI, B UaCTHOCTH, MPHU MOATOTOBKE CIPAaBOUHBLIX PYKOBOZCTB I10 MPOTPAaMMHPOBAaHUIO U MHOTO-
YKMC/IeHHBbIX Y4eOHBIX W3/laHuM, rocBsieHHbIXx GL. OfHako (HecMOTps Ha CTpaBe/iJTUBOe B CBOE BpeMsI
3ameuanue Mapka Kuwuirapzia o ToM, UTo cmy>keOHbIM Ko nHUIManu3anuu Direct3D uMeeT Ha MopsioK
OonbIMiA pa3mep, Hexkenu Ko, nHULManu3aiuu GL) Kk Hactosiemy Bpemenu (GLUT 3.7) mepeBo ucxog-
Horo koga GLUT wu comyrcTByromux pecypcoB 3aHumMaeT oyt 10 M6 (a bzip2-apxuB — okoso 3 M0).
OTO MO MeHbllleil Mepe 3aTPy/HseT UCMOIb30BaHUSI MCXOAHOTO KOoJla B MpOLiecce aHaiv3a peanu3aluii
n1aTOpMeHHO-3aBUCUMOT0 KOJIa.

B peiictButensHOCTH Ha mipakTrke Bce GyHKIMU GLUT ucrnosnb3yroTcsi pefiko; HalpyuMep, [/1s1 «pycC-
CKOSI3BIUHOTO» TIPU/IOXKEHUsT HeT HUKAKOMW T0/b3bl OT HeKUpU/Inuecko mmpudToBoit nogaepxku GLUT
(BooOi11e, BBIBOJ, TEKCTa B Ka/[pOBIi Oydep — oTenbHasi 60/bHast TeMa, YHUBEPCATbHOTO U «XOPOLIErox»
criocoba perieHyst KOTOPOH MOTPOCTY HET).

1.2  Peanusayus AntiGlut

[To cpaBHeHHIO C APYTMMU KapKacHbIMU OMOIMOTeKaMM aHaIOTMYHOTO Ha3HaueHus: AntiGlut nmeer
CYIIIeCTBEHHO MeHbIIWH pa3mep. HecMOTpst Ha TO, UTO MCXOZHBIN KOJ| TIOTyuYeH 00paTHBIM TIepEeHOCOM,
OH /IOCTaTOYHO CTPYKTYPUPOBaH (I10 KpaiiHeli Mepe, aBTOpPY Tak KakeTcs ). Best 6ubsmoreka cocpeioTo-
yeHa BHYTpM ofiHOro (paiina antiglut.c. [ToaToMy eciu HeKOTOphIN (aiin foo.c MOMHOCTBIO CO/IEPKUT
KO/l TIpOrpaMMbl, UCIoJb3ytomel AntiGlut, To g1 cOOpKM [A0CTaTOYHO CKa3aTb (B TPEZATIONI0KEHHUH O

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

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

B 3aBHCHMMOCTH OT KOZla MOKET TIOTpeboBaThCsi KOMITIOHOBKA C JIOTIO/THUTETbHBIMU OMO/HOTeKaMU
(cm. Makefile-b1 mpumepoB; Ha POSIX-ninatgopmax HykeH GNU make). Ha WinAPI-ninardopmax Tpe-
OyeTcs, 110 MeHbllIel Mepe, TIOJK/TFOUeHWe O01b/MoTeK kernel32.1ib, user32.1ib u gdi32.1ib.

OcHoBHbIM oT/iiurieM AntiGlut ot cranzapta fe-pakto — GLUT — siBasieTcss apagurmMa o6paboTku
coobmenuii. Ecmu GLUT ucnonb3yeT MexaHU3M 00paTHOTO BbI30Ba, To AntiGlut peamusyer X11-moo06-

' www.0ss.sgi.com (0Ka3aTbCs TOJIe3HBIM MOJKET TakKe ouLanbHbA mopran GL www.opengl.org)



HYIO CXeMy orpoca ouepeu coobireHuii. [ToaToMy nykin 06paboTKM [Jo/KeH ObITh peann30BaH B KU -
eHTCKOW yacTu Koga (cM. mpumepsl; UPD: B libv-core/source/agmainloop.c ectb agMainLoop()).

3arpy3ka pacuvpenuii OpenGL He moagepxxuBaetcsi. OnHako ecnu gpavisep GPU nogaepsxvBaeT
(GyHKIIMOHABHOCTD, OMNpe/ie/IeHHYH0 cTaHAapTamu Bbiiie GL 1.1, To npu MHULIMAIM3ALUU 3Ty (YHKLUO-
Ha/ibHOCTh (70 Bepcuu GL 2.0 — paboTa ¢ BepIIMHHBIMHM U MTUKCEIbHBIMU ILI€iIepaMy) MOXKHO 3aTpebo-
BaTh. Kak uck/ioueHre — nojjep>XuBaeTcss (yHKLIMOHAIbHOCTh TeOMeTpPUUYeCKUX 1ieliiepoB (paciimpe-
Hue GL_EXT_geometry_shader4).

[Tporotunel Bcex ¢yHkimii OpenGL yxe comepxaTbcsi B (pailsie antiglut.h, mo3TomMy BK/IHOYATh
CHCTeMHBIH (aiis1 GL/gl.h He HY>KHO (1 HeJib3s — 3TO TIPHUBEZET K OIIMOKe Ha 3Tarie KOMITW/ISLIAN).

AntiGlut ucrions3yet ryiobanbHble repeMeHHbIEe, TIO3TOMY CO3/laBaThb MOXKHO TOJIBKO OJIHO OKHO Ha
riporiecc (eciM ceMaHTHKa BbI30BOB yCTPaMBaeT, HO HY)KHO OJIHO OKHO Ha MOTOK — obOpariaiiTech K 616-
moteke LibV, Ho yuture — LibV He npocTto KpuBasi, a _ouyeHb KpUBasi_ : *)).

2. CTpPYKTYpbI AaHHbIX

@DYHKIMY, HEMOCPeJCTBEHHO CBs3aHHbIe C yrpaBjeHueM moacuctemMord GL, HEMHOTOUMCIEHHBI U
TIPUHUMAIOT TOJIBKO CKajisipHbIe rmapaMmeTpbl. OrnpesiesieHre CTPYKTYP JIaHHBIX TpeOyeTcsl TOJIBKO AJist pa-
0OThI C OKOHHOM MOZICCTEMOM.

OCHOBHOM CTPYKTYPOU JaHHBIX, C KOTOpOW paboTaroT (QyHKIMM Ompoca ouepenu COOOIeHUH, siB-
JISIeTCSI CTPYKTypa ui_event_t, onpeseneHHas B (aiine antiglut.h ciaegyronuum o6pa3om:

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;

[Tose type uMeeT OJHO W3 3HAUEHHA, TIPUBEIEHHBIX B Ta0OJI. 1.

Tabmmia 1. Bo3MOKHBIE THIBI COOBITHIH

Nma 3HaueHue

ui_key_event Co0bITHe OT K/1aBUaTyphl (HaKaTHe WM OTIyCKaHHe K/IaBUILM) 1160

COOBITHE OT KHOIKM WA KOJIeca MBIIIN; JIOTIOJIHUTE/bHbIE JaHHbIe CO-
JeprkaTcs B roJjie key.

ui_pointer_motion_event T[TepemelljeHHe KYPCOpPa MBbIIIH.

ui_window_focus_in_event | OkHo mpuHMMaeT (OKYC BBOAA; JOMOMHUTeNbHAs MH(OPMALMS Cofep-

JKUTCA B 110j1e configure.

ui_window_focus_out_event | Okno TepsieT POKyC BBOJA.

ui_window_expose_event

KnmeHTckasi 06s1acTh TpeOyeT mepeprCcoBKH.

ui_window_map_event

OKHO CTaJI0 BUAMMBIM.

ui_window_unmap_event

OKHO CTasI0 HeBUAMMBIM.

ui_window_move_event

OKHO nepeMeleHo.

ui_window_size_event

OKHO U3MEHHJIO Pa3Mep.

ui_wm_event

Coo011jeHKE OT TO/[CUCTEeMBI yTIpaB/ieHUs] OKHaMU (B VIKCOBOM TepMUHO-
JIOTUU — OT MeHe/[)kepa OKOH).

[ToMyMO mpHBe/leHHbIX BbIllle [OMYCTUMBIX 3HAaueHUM B OT/AaZOYHBIX Le/siX OnpejeneHbl
ui_no_event u ui_max_event (LIeJIOYNC/IEHHBIA KOJ MOC/IeHETO 3aBeloMO OoJibllie Koja 000ro u3

OIpe/ie/IeHHbIX BBILLE).




[one time comep>KUT OTHOCHTETBHOE BpeMsi TIOJTyueHHs: B coobIeHus cekyHgax. [Tocie (M mosbko
1oc/ie) WHULMAAU3aluyd rapaHTUpyeTcst 6/IM30CTh Hayasia OTcyeTa [ijisi 3TOrO IOJisl C Haya/loM OTcueTa
Bpemenu QyHkuuell agTickCount() (csiefyeT MOMHUTB, UTO TIOC/Ie[HSISI BO3BpAlllaeT BpeMsi B Musiuce-
KYHOOX).

[Ba cnepyromux nosg — client_x U client_y — cozjeprkaT KOOpAWHATBI KypCopa MBI OTHOCH-
TeJBHO KJIMEeHTCKOM o6siactv okHa. Ilosisi — screen_x W screen_y — cofiep’kaT KOOPAMHATHI Kypcopa
MBIIIM OTHOCHUTE/ILHO BEPXHETO JIEBOTO yT/ia FKpaHa (B peaslbHOM TPU/IOXKEHUH OHM MPaKTHUeckKu Oecrio-
JIe3HBbI ¥ UCIIOIb30BaTh UX He PeKOMeH/yeTcs; Oosee TOro, OHM MOTYT OBITh y/a/neHbl B MOCAeYIOIINX
Bepcusix AntiGlut). IMTosst client_dx u client_dy copepykaT rpupalieHuss KOOpAWHAT OT TpeAroc/ie/-
Hero K TocJiefiHeMy TiepeMelreHut0 MbI. [losie button coep>XUT OUTOBYIO MacKy HaXKaThIX KJIABUIII
MbIIIM. BUTOBBIe MacKy OT/ieNbHBIX K/IaBUIII NTPYBe/ieHb! B Tab. 2.

Tabsuiia 2. OnpeziesieHHbIe OMTOBBIE MACKH K/TABUIII MBIIITH

Nwmst CoOTBeTCTBYIOIas KJIaBHIIIA
UI_LBUTTON_MASK JleBag.
UI_MBUTTON_MASK CpeHsis (MM Ha)KaTHe Ha KOJIeCO MPOKPYTKHU).
UI_RBUTTON_MASK [TpaBasi.

[Torne state coep>KAT OUTOBYIO MacKy K/aBUII-MoAu(rKaTopoB (Tabsm. 3).

Tabsura 3. OnpefesieHHbIe OUTOBBIE MACKH K/IaBHATYPHBIX MOM(HKATOPOB

Nwmst CoOoTBeTCTBYIOIIAsI K/JIaBHIIa

UI_NUM_LOCK_MASK Num Lock

UI_CAPS_LOCK_MASK Caps Lock

UI_SCROLL_LOCK_MASK | Scroll Lock

UI_SHIFT_MASK Shift (xoTs 661 0MH)

UI_CONTROL_MASK Control (xoTs 661 011H)

UI_ALT_MASK Alt (xoTs1 GBI O/11H)

UI_SUPER_MASK Win (xorts Gl oguH) (MPUM.: T0/b3a — TobKO Ha POSIX-matdopmax; mog

WinAPI 3Ta K/1aBHilIa He OJI0KUPYeTCs)

st Bcex coOBITHH, KpOMe ui_pointer_motion_event, [IOCTyIHA JOTOJHUTEIbHAS WHGOPMALIYSIL.
B cnyuae cobbiTHSI 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 COOBITHM yCTaHaBIMBaeTCs Tojie 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 orpeZiesieHO eJMHCTBEHHOe 3HaueHHWe ui_wm_close; B 3TO 3Haue-
HUe T10Jle YCTaHAB/IMBAETCsl B OTBET HAa MHTEPAKTUBHOE yZajieHHe OKHa (Ha)kaTHe KHOTKU 3aKPBITUS WU
koMmbOuHarwu Alt+F4 ra WinAPI-ninatdopwme).

3. PYHKUUN

3.1  WHuyuanusayus u 3asepweHue pabomel

[Tepen mepBBIM BBI30BOM Jt000M KoMaHbl GL 6ubmioTteka AntiGlut gomkHa ObITE CKOH(DUTYPUPO-
BaHa. VHMI[ManM3alusi BBIMOJIHSETCS MocsiefioBaTe/ibHbIM BbizoBoM (yHKIM agWindowConfig() (i
agWindowedConfig())) u agInit(). [TepBrie 1Be

GLvoid

agWindowConfig(char *title, /* 3aro/s0BOK OKHa */
GLuint width, /* 1IMpUHA KJIMEeHTCKOM YacTh OKHa */
GLuint height, /* BbICOTA KITMEHTCKOM YacTH OKHa */

GLboolean fullscreen); /* TpeOyeTcsi IOJTHOSKPAHHBINA PEXKUM */

GLvoid

agWindowedConfig(char *title, /* 3arosioBok okHa */
GLuint width, /* MMpHHA KJIMeHTCKOU YacTy OKHa */
GLuint height, /* BbICOTA KJTMEHTCKOM YaCTH OKHa */
GLuint left, /* TI0JIO)KeHue JIeBoro ... */
GLuint top); /* ... BEpXHero yrjia oKHa */

C/IyXKaT AJId YKa3dHHA TeOMeTPHUH OKHA BbIBO/Id, 4 BTOpad

GLboolean

agInit(GLuint required_gl version, /* TpebGyemas Bepcust OpenGL */
GLboolean depth, /* Heobxoaum Oydep riayOuHbI */
GLboolean stencil, /* Heobxoaum Oydep Tpadapeta */
GLboolean dst_alpha); /* HeobXoauM anbda-KaHas B Oydepe Kazpa */

CJTY)KUT /1Sl MHULMau3aluy nogcucremsl GL.

BbI30B 0IHOM U3 MePBBIX ABYX (DYHKIMI He siB/sieTcs: 00si3aTe/bHBIM. EC/TM OH OryIrieH, TO CO37aeT-
Csl OKHO Ha BeCb 9KpaH (3arojioBOK OTCYTCTBYeT), M0JIOKeHHe OKHAa U3MEeHSITh Hesb3sl. Bbi30B GyHKLIMN
agWindowedConfig() ykaspiBaeT Ha HeOOXOJUMOCTh CO3/IaHUSI OKHA, Pa3Mepbl KOTOPOT'O MOYKHO U3Me-
HSATb (CO3/laHKe M0THOPKPAHHOTO OKHA U M3MeHeHHe pa3pellieHHs] SKpaHa He JJOMyCKaeTCst).

dynakius aglnit(), nomumo uHMIManM3anuu GL, npesHa3HaueHa /i1 ycTaHOBKHU (opmara Oydepa
kazpa. Ecu mpunoxkenuto Heo6xoqumM z-Oydep, To B KaueCcTBe BTOPOTO TapameTpa CjefyeT yKa3aThb
GL_TRUE; aHanoruuHo cjiefyeT TIOCTYIUTh, ecyid TpeOyrorcss Oydeprl Tpadapera U anbda-KaHama.
Ecnm peanmu3aryist He B COCTOSIHUM obecrieunTh TpeOyeMblil ypoBeHb (Bepcuio) GL wiv He Tozjep>KUBaeT
Tpebyembie Oydepsl, To BbI30B 3aBepiuuTcs ¢ oimbkoi (GL_FALSE); B ciiyuae yCIeIiHOTO 3aBepiieHust
Bo3spataerca GL_TRUE.

[TapameTp required_gl_version Mo>xeT MpYHKUMAaThL OJHO W3 C/AeAYIOIINX 3HauUeHUM (yKa3aHHbIe HIKe
MaKpOIIO/[CTAHOBKHU, KaK U OOJILIIMHCTBO APYTHX, OMpe/esieHbl B antiglut. h):

AG_REQUIRED 1 1 — TpebyeTcst TOJBLKO 6a3oBast pyHKIMOHa/MEHOCTh (GL Bepcuu 1.1);

AG_REQUIRED_1_2 — tpebyetcs ¢hyHKUMOHaMBHOCTE GL Bepcur 1.2 (OTCYTCTBHE TIOA/I€P>KKU
(bYHKLIMOHATBHOCTH, COOTBETCTBYIOIIeH pacimvpennto GL_ARB_imaging, He cunTaeTcsi olmoOKoM WHU-
LMa/IM3alun);

AG_REQUIRED 1 3 — Tpebyetcst hyHKUMOHaMBHOCTh GL Bepcum 1.3;

AG_REQUIRED_1 4 — tpebyercst pyHKIMoHaMbHOCTE GL Bepcum 1.4;



AG_REQUIRED_1 5 — Tpebyetcs ¢yHKIMOHaIBHOCTE GL Bepcum 1.5 (OTCyTCTBHE MOAJEPIKKA
(YHKIIMOHAIbHOCTH, COOTBETCTBYIOLeH pacimpenuiro ARB_occlusion_query, He cuuTaeTcs OLIMOKOMN
HMHULIAA/TA3a1|K);

AG_REQUIRED_2_0 — Tpebyetcst pyHKIMOHaIBbHOCTE GL Bepcuu 2.0 (Ha 3TOM YpOBHe TPeATIpU-
HHMaeTCsI MOTbITKA 3arpy3Ku PpyHkIMoHanbHoCTH paciivpenuss GL_EXT_geometry_shader4).

[Tocsie ycreliHoro 3aBepiiieHus Bbi3oBa aglnit() KMeHTCKOMY KOy AOCTYITHBI Bce (DYHKIIWH, perJia-
MEeHTHPOBaHHble COOTBeTCTBYIOIMM cTaHzapToM OpenGL (eciu GPU He nojep>XKuBaeT COOTBETCTBYIO-
1yt (GYHKLIMOHAIEHOCTD, TO BBI30B 3aBePIIUTCS OIIHUOKOM).

Oyukius aglnit() Bcersa co3jaeT 0KHO ¢ 1BOMHOM Oydepusatiyeii.

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

3.2 Paboma c o4epedbto coobuwjeHul

GLboolean uiWait(void);
O>kuzaet coobrrenuit (610Kupyroluii Bei30B). Bosspaijaer GL_TRUE ripu 0TCyTCTBHH OIIMOKU.

GLboolean uiPending(void);
Bosppaijaer GL_TRUE, ecu odepesib cooOIieHMI HeIycTa; eC/iM COOOIeHW HeT, BO3BpalljaeT
GL_FALSE. Heb6/oKupyroI1[1ii BHI3OB.

GLboolean uiNextEvent(ui_event_p ev_return);
V3BnekaeT U3 ouepequ U TIOMeLIaeT MO ajpecy ev_return odepegHoe cooOireHue. Bo3Bpariiaer
GL_TRUE nipu oTCyTCTBHM OLIMOKH. BIOKUpYOIHiA BBI30B (€C/TH COOOIIeHUs HET, OXKU/AET €ro).

ui_event_p uiPeekEvent(unsigned offset_from_first_push);
ui_event_p uiPeekLastEvent(unsigned offset_from_last_push);
Hebnokupytoiiyie BbI30BbI; He MOAU(PULIMPYIOT 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 ouepedb. JKBHBajeHT rmapbl uiPending()+uiNex-
tEvent().

3.3  Bcrniomoz2ame/ibHble rnpoyeodypbl

void uiAutoRepeat(GLboolean enable);
YmnpaBrieHue peXXMMOM aBTOTIOBTOpa Ha’KaTUM KJaBUIl (TI0 yMOJTYaHUIO aBTOTIOBTOP BK/IHOUeH). Bbi-
30B uiAutoRepeat(GL_FALSE) 6/IOKUpyeT aBTOIIOBTOP.

void uiWarpPointer(unsigned client_x,unsigned client_y);
[MpuHyAuUTeTbHOE W3MeHeHHe TI0JI0’KeHUsI KypCcopa MBILLH.

void uiAutoWarp(GLboolean enable);

YnpaBrieHue aBTOTPEKMHIOM Kypcopa MbIiid. Bei3oB uiAutoWarp(GL_TRUE) NIPUBOJUT K COXpaHe-
HUIO TeKYLUX KOOpAUHAT KypCopa, CKPBLITHIO yKa3aresis M Haya/ly aBTOTpeKUHra. B rporiecce aBToTpe-
KWHra K/IMeHTCKHWe KOOpPAMHAThI Kypcopa MOTYT TPHWHHMMAaTh Jt0Oble 3HaueHUs MexZy -MAXLONG H
MAXLONG; 3KpaHHbIe KOOPAUHATHI UCII0/Ib30BaTh Heslb3s. [IpernouyTuTe/isHO He UCII0/b30BaTh U K/IUEeHT-
CKYe KOOpJVHAThl, IO/b3YysACh JIMIIL KMHKpeMeHTamMH (mons client_dx m client_dy CTpPYKTypbl
ui_event_t) OT MOC/IeIHETO COOBITHS MBIIIIH.
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void agWindowTitle(char *title);
CMeHa TekCTa B 3arojioBKe OKHa.

GLuint agTickCount(void);
Bo3Bparjaet 3HaueHne CUeTUMKa MUAJTCEeKYHZ. Hauano oTcyera nMpou3Bo/bHO, HO OJIM3KO K Hauamy
oTcyeTa 1oJist time cobbITUs (TI0/Te time COAEepP>KUT BpeMsi B CeKYH/Iax).

GLvoid agSleep(GLuint milliseconds);
Otpaet LT gpyroMy moTOKY KakK MUHMMYM Ha milliseconds MWUIMCEKYH[ (3a/iepKKa BbITIOHe-
HUs).

4, Co6opKa AeMOHCTPaLNOHHbIX NporpamMm

Makefile-b1 B iporjecce. Cm. 00OINSTALL B KOpHEBOM KaTasiore.
[Mog pasueiMu FOHMKcamu HykeH GNU make.

5. Barun n npoyasn

Masno npumepos.

Hy)kHa BHYTpeHHsisl UMCTKa, TIO0C/Te KOTOPOW Ha/l0 CZenaTb oOpaTHOe MOPTHUPOBaHWE AHTUT/IyTa B
nepeBo Kozia LibV.

[Mop, consipucom Hety paciuvpenus xf86VidMode, paspeliieHre 5KpaHa He CMEHHUTb.



