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1. BBeageHue

Kapkacuas 6ubnmoreka AntiGlut seistercss mHTEepdelicoM MPHUKIAAHOTO YPOBHS, MO3BOJSIOIIMM
coznaBate OpenGLapunoxenus, nepeHocuMbie Mexkay miargopmamu Windows NT 4.0/2000/XP/Win7
u POSIX (FreeBSD/Linux/Solaris).

bubimoreka chopMupoBaHa mocpeacTBOM oopamuozo neperoca ¢ nomepsmu (backport) ucxomHoro
KOJIa HHOTO MPOrpaMMHOTo mpoekta (kapkacrou 6ubnuomexu LibV), ee oTiaaka mporekaer mepMaHeHT-
HO, 110 Mepe HEOOXOIMMOCTHU HUCIOIb30BaHusI. Pab0OTOCIIOCOOHOCTh TPOBEPEHA C HECKOJBKUMH MpPHME-
pamu (Tpu U3 KOTOpBIX TpeOyroT moanepskkun OpenGLseepcuu 2.0).

1.1 Heobxodumocmb 8 KapkacHbIx bubrnuomekax

Kak n3BecTHO', opurnHanbHas cnenudukanus rpadpudeckoit cucremsr OpenGL fanee — GL) ompe-
NeNsieT ee uHmepgheluc npoepamMmupo8anuss spaguuecko2o 060pyo008aHuUs ... NPEOHA3ZHAYEHHbIU UCKIIO-
yumenbHo 01l 83aumooelicmeus ¢ kaoposvim oyghepom. GL He COAEPKUT HUKAKUX CPEJICTB B3aUMOICH-
cTBUs ¢ mepudepuitHpiM 00opynoBaHHeM (B YaCTHOCTH — C YCTpoWcTBaMu BBoJa). boiee Toro, moaro-
ToBKa K GL K pabore u 3aBepmienne padotsl ¢ GL TpeOyroT BBIMOTHEHUS MHOXECTBA IIaT(HOPMEHHO-
3aBUCUMBIX aericTBuil. [IpuBs3ka k muatdopme 3aTpyIHSIET MEPEHOCHMOCTh; HO Jake B clydae OIHOMN
1eJIeBOi M1aT(hOpPMbI TOBTOPHAST peaii3alids OJHOTO M TOTrO JKe Koja (TpUBHAIBHO BBIMOJHSIEMAs IO
NPUHININY KONUpo8amv-6cmasums) HeuenecoodpasHa. Eciu ke mporpaMMHCT BO YTO OBl TO HH CTaJO
JKeJaeT pean30BaTh BCe CIyKeOHbIC PYHKIIMUA CAMOCTOATENILHO (3KellaHHe, BEChMa MOXBAIbHOE JUIS CTY-
JICHTOB y4eOHBIX 3aBEICHHIA), TO M 3[IeCh KapKacHas OMOJIMOTEKa MOXKET OBITh TMOJIE3HOW — 10 KpaiftHen
Mepe, B KaueCcTBE HCTOUHUKA UJIeH peaTn3aliu.

Ha nanHBIE MOMEHT CYIIECTBYET OOJBIIOE KOJIMYECTBO KapKACHBIX OMOIMOTEK, M3OIUPYIOIIUX
iathopMeHHO-3aBHCHMBIN Koa. CtanmaptoMm ae-gakto craga OpenGL utility toolkit (GLUT).Ona wc-
MOJIb3YETCsl, B YaCTHOCTH, MPH MOJATOTOBKE CIPABOYHBIX PYKOBOJCTB IO MPOTrPaMMHUPOBAHUIO U MHOTO-
YHUCIICHHBIX y4eOHBIX M3AaHuil, nocesieHHbx GL. OaHako (HECMOTps Ha CIPaBEIJIMBOC B CBOE BpeMs
3ameuanne Mapka Kuiuirapaa o Tom, 4to ciyxeOHbIi Ko nHumani3anuu Direct3D nMeer Ha mopsiiok
Oonpuii pasMep, Hexenu koa wHunmanusaiun GL) k Hactosmemy Bpemenn (GLUT 3.7) mepeBo wc-
xomnoro koga GLUT wu comyrctByromux pecypcoB 3anumaer noyru 10 M6 (a bzip2apxuB — oxo-
70 3MO). DTO 10 MEHBIIEH Mepe 3aTPYIHIET UCIOIB30BAHMS UCXOAHOTO KOJIa B MPOIECCe aHAIM3a pea-
AU3aui 1aThOPMEHHO-3aBUCUMOTO KOJIA.

B netictButenbHocTH Ha mpakThke Bce ¢yHKumu GLUT wucmonws3yroTcs peako; Hampumep, s
«PYCCKOSI3BIYHOT0>» MPUIIOKEHHUST HET HUKAKOM MOJB3bl OT HEKUPUIUINYECKOH MpU(TOBON MOAICPKKU
GLUT (BooO1mie, BBIBOI TEKCTa B KaapOBBIi Oydep — oTaenbHas 0oabHast TeMa, YHUBEPCATbHOTO H «XO-
polIero» crocoda pemeHus KOTOpou MOMPOCTY HET).

1.2  Peanu3sayus AntiGlut

ITo cpaBHEHMIO C APYTUMH KapKacHBIMH OMOIHOTEKaMHU aHaTOru4HOro HazHaueHuss AntiGlut umeer
CYIIIECTBEHHO MEHBIIUI pa3zmep. HecMoTpst Ha TO, UTO UCXOAHBIN KO/ MOJYYEH OOpaTHBIM IEPEHOCOM,
OH JIOCTaTOYHO CTPYKTYypupoBaH (0 KpaiiHe# Mepe, aBTOPY Tak Kaxercs). Bes 6ubmunoreka cocpemnoTo-
YeHa BHYTpPHU OJHOTO (aiina anti gl ut. c. [loaTromy eciu HeKOTOPBIH (aiin f 00. ¢ TOTHOCTHIO COACPKUT
KOJ TporpaMmsl, ucnoib3yromeii AntiGlut, To mams cOopku g0CTaToOUHO CKa3aTh (B MPEANOIONKCHUH O

«HOpPMAaJBHOCTU» pa3zpadborunka — miardgopma WINAPI):
cl foo.c antiglut.c -D_WN32__ opengl32.1ib <...>

60 qs POSIXqumardopmer:
gcc foo.c antiglut.c -D_UNNX -IG <...>

B 3aBucHMOCTH OT KOJla MOXET MOTPeOOBaTHCSI KOMIIOHOBKA C JIOTIOJIHUTENbHBIMU OMOIHOTEKaMU
(cm. Makefilesr npumepos; na POSIX1ardopmax ny:xken GNU make).Ha WinAPI-miardpopmax tpe-
Oyercs, 0 MEHbIIEH Mepe, MoAKIIoueHrne 6ndanoTex kernel 32. 1i b, user32.1ib u gdi 32.1i b.

OcuoBubiM oTinureM AntiGlut ot crangapra ge-¢pakro — GLUT —sBinsercst mapaaurma o0paboTKu
coobmennii. Ecaim GLUT wucnmoms3yer Mexanu3m oOpaTtHOro BbI3oBa, TO AntiGlut peanusyer
X11-mogoOHyto cxemy ompoca odepenu cooOmieHui. [loaromy Uk 06pabOTKH TOKEH OBITh peain30-

1 Www.0SS.Sgi.comofkasaThest IOTe3HBIM MOKET TaKke o(rimanbHbi opran GL www.opengl.org)



BaH B KiIMeHTCKoW dvactu koma (cm. mpumeps;;  UPD: B libv-core/source/agmainloop.ects
agMainLoop()).

3arpy3ka pacmmmpennit OpenGLue nmogaepxkubaercs. Ognako eciu apaiieep GPU nmoanepxuBaer
(GYHKIIMOHATBHOCTD, ONpeeNieHHy 0 cTanaapTamu Beime GL 1.1, To mpu MHUIMATHU3ANNN 3Ty (YHKITHO-
HanbHOCTh (M0 Bepcuu GL 2.0 —paboTa ¢ BepIIMHHBIMHU U MMUKCEIBHBIMHE IIIEHAepaMu) MOKHO 3aTpe0o-
BaTh. Kak MCKIIIOYEHUE — MOAJCPKUBACTCS (PYHKIIMOHAIBHOCTh TEOMETPUUECKHX IIeinepoB (paciupe-
aue GL_EXT_geometry_shader4).

[Tpototuns! Becex Gynkuuit OpenGLyxe conepxkarbes B daiine anti gl ut. h, Mo3TOMy BKIIOYATh
CHUCTEeMHBIN (aitn GL/ gl . h He HY)KHO (M HEJb3s1 —3TO MPHUBEET K OIMOKE Ha 3Tare KOMITUJISIINH).

AntiGlut ucmone3yer riodanbHbIe IEPEMEHHBIC, TIO3TOMY CO3/IaBaTh MOXKHO TOJBKO OJJHO OKHO Ha
nporiecc (eciu ceMaHTHKa BBI30BOB YCTpaMBAeT, HO HY)KHO OJHO OKHO Ha MOTOK — oOpamiaiirech K OHO-
muoteke LibV, Ho yutute — LibV He npocTo KpuBasi, a _O04YeHb KpHUBasi_: *) ).

2. CTpPYKTYpbl AAHHbIX

OyHKIMH, HEMOCPEACTBEHHO CBSI3aHHBbIE C yIrpaBieHHeM mnoacucreMoil GL, HeMHOro4YHCleHHBI U
IPUHUMAIOT TOJBKO CKaJSIpHBIE mapaMeTpbl. Onpenenenne CTPYKTYp AaHHBIX TpeOyeTcst TOIbKO JUIs pa-
OOTBI C OKOHHOH ITOJICUCTEMOIA.

OCHOBHOM CTPYKTYpO# JaHHBIX, C KOTOPOH paboTaroT (PyHKIIMH Ompoca ouepeu COOOUICHNUH, SIBIs-
eTCsl CTPYKTYpa ui _event _t , onpeneneHHas B Qaiiie ant i gl ut . h ciemyromuM o0pa3om:

typedef struct ui_event_s

i nt type; /* Tun cobumrus */

GL.fl oat tinme; /* BpeMmsa noaydyeHusa B CeKyHIOax, OT [NEPBOTO MNOJydeHHOTOo */

i nt client_x, client_y; /* xmmMenTckue KOOpIMHATH Kypcopa Mumm */

i nt screen_x, screen_y; /* sxpaHHEHE KOOPIMHATH Kypcopa Mumm */

i nt client_dx, client_dy; /* cumemenme xypcopa OT HOCHemHEro COOBITUA Mumy */

unsi gned button; /* 6uroBas Macka HaxaTbxX KJABUIl Mummy */

unsi gned state; /* GuroBas mMacka KJIAaBUATYPHHX MOomuduxkaTopos */

ui _key event t key; /* maunme nnsa coburmsa HaxaTual oTnyckaHua xaaBumm ¥/

ui _configure event t configure; /* npannoe mna coBelTug - COCTOSHMA OKHa */
} ui _event _t, *ui_event p;

[Tone t ype umeeT 0AHO U3 3HAYCHUI, TPUBEACHHBIX B Ta0I. 1.

Tao6muma 1. Bo3mMoxHbIe TUITBI COOBITHI

Nmsa 3HaueHue

ui _key_event CoObITHe 0T KiIaBHATyphbl (Ha)kaTHE WM OTIYCKAHHWE KJIABMIIH) JTHOO
CO6BITI/IG OT KHOIIKM WJIM KOJIECAa MBIIIN, OOINOJHHUTCIIBHBIC JaHHBIC CO-
JIepKaTcs B 1ose key.

ui _poi nter_notion_event IMepemeneHne Kypcopa MBIIIH.

ui _wi ndow focus_in_event | Oxno nmpuHMMaeT (OKYC BBOJA, JOMOJHHUTEIbHAS MHPOPMALHS COIEP-
JKATCA B 110J1€ confi gur e.

ui _wi ndow focus_out_event | Oxno TepseT hoKyc BBOJA.

ui _w ndow_expose_event KinenTckast 061acTh TpeOyeT epeprCOBKH.

ui _w ndow_map_event OKHO CTaJI0 BUJUMBIM.

ui _w ndow_unnap_event OKHO CTaJI0 HEBHIMMBIM.

ui _wi ndow_nove_event OKHO IepeMEILEHO.

ui _wi ndow_si ze_event OKHO U3MEHUIIO PasMep.

ui _wm event Coo0ImeHne oT MOACHCTEMBI yIpaBieHus okHamu (B MKcoBoit Tepmu-

HOJIOTUH — OT MEHEKEPa OKOH).

[ToMrMO TIpUBEAEHHBIX BBIINIC JJOMYCTHMBIX 3HAYECHHH B OTIQJOYHBIX ICNIAX OIPEICIICHBI
ui _no_event u ui _max_event (LEIOYNCICHHBINA KOJ IOCIEIHEr0 3aBEJOMO OOJIBIIEC KOJa J000ro u3
OTIPEICIICHHBIX BBIIIIE).
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[Tose ti me COACPIKUT OTHOCHTEIBHOE BpeMsl MOJyYEHUs B cooOIIeH s cekyHaax. [locne (u monvko
10CJIC) MHUIMATU3AIUA TapaHTUPYETCsl OJMM30CTh Havajga OTcYeTa JJIs 3TOrO IMOJIs C HAayalloM OTcYeTa
Bpemenu ¢ynkuueit agTickCount() (cnemyer MOMHUTH, YTO MOCICIHSS BO3BpAIACT BPEMs B MULIUCE-
KVHOAX).

JIBa cnenyromux nons —client_x u client_y — coaepxar KOOpAUHATEI KypCcOpa MBIIIH OTHOCH-
TENBPHO KIMEHTCKOW oOiacTu okHa. [Toist — screen_x W screen_y — comepkaT KOOPIUHATBHI Kypcopa
MBIIIIH OTHOCHTEIBHO BEPXHETO JIEBOTO yriia 3KpaHa (B pealbHOM MPUIOKEHHH OHU MPAKTUIECKU Oecro-
JIe3HBI U MCIOJb30BaTh UX He PEKOMEHIyeTCs; Oojiee TOro, OHM MOTYT OBITh YAAJCHBI B IOCIEIYIOLTHX
Bepeusax AntiGlut). Ioms client _dx u cli ent _dy coaepar mpHpaIieHus: KOOPAWHAT OT MPEAMOCIIC/I-
HETO K IMOCIIEAHEMY TepeMenIeHn o Mbid. [lone butt on coaepkUT OMUTOBYIO MacKy Ha)aTbIX KJIaBHII
MBIIIHA. BUTOBBIE MACKU OTACIHHBIX KJIABUIII IPUBEACHKI B Ta0M. 2.

Ta6mmma 2. OnpeneneHHbie OUTOBBIE MACKH KJIABUII MBIIITH

Nmsa CooTBeTCTBYIONIAS KJIABHIIA
U _LBUTTON_MASK JleBas.
Ul _MBUTTON_MASK Cpennss (Wi HaXKaTHe Ha KOJIECO MPOKPYTKH).
U _RBUTTON_MASK [IpaBas.

[Tone stateconepxut OUTOBYIO MacKy KiIaBHII-MoauduKaTopoB (Tad:m. 3).

Tabmuua 3. OnpeneneHHble OUTOBBIE MACKH KJIABHATYPHBIX MOAM(UKATOPOB

Nwmst CoOTBETCTBYIONIAs KJIABUIIA

U _NUM_LOCK_MASK Num Lock

U _CAPS_LOCK_MASK Caps Lock

U _SCROLL_LOCK_MASK | Scroll Lock

Ul _SHI FT_NASK Shift (xorst Ob1 011H)

Ul _CONTROL_NMASK Control kotst Ob1 0/11H)

Ul _ALT_MASK Alt (xoTst 6bI OT1H)

Ul _SUPER_MASK Win (xorst 661 oauH) (mpuMm.: moab3a — Toapko Ha POSIXquardopmax; mox

WInAPI sTa knaBuina #e OJOKHPYETCsT)

Jlst Bcex coOBITHIM, KpOME Ui _poi nt er _noti on_event, TOCTyIHA JOMOJHUTEIbHAS WHOOpPMAITHSI.
B cnydae coObiTHs Ui _key_event ycTaHaBIMBaeTcs oJje key, ompeaesneHHoe B anti gl ut . h:

typedef struct ui_key event_s

{
GLbool ean press; [/* pasuo true ecmnu xjnasuma Haxara */
unsi gned scan; [ * cneumdbmunent nma Anti G ut ckan-xom cm. antiglut.h */
unsi gned acode; [* ASCI| xopm xjapumM, BepX TabiaMUb B3aBUCUT OT JoKamm */
unsi gned ucode; [ * uuxon xmaBmmm ( XocT- mopAmok 6air) */
/* XKom UTF-8 */
unsi gned utf8_Ien;
unsi gned char utf8[ AG UTF8_ MAXLEN] ;
} ui _key event t, *ui_key_event p;

Jl5is ocTanbHBIX COOBITUN ycTaHABIMBAETCs 1mosie conf i gur e:

typedef struct ui_configure_event_s
{
GLbool ean focused; /* oxHO mMeer doxyc BBOma */
GLbool ean vi si bl e; /| * oxno BummMo */
/* NpAMOYTOJbHMK NepepucoBkrm */
unsi gned exposed_l eft, exposed_top, exposed_right, exposed_bottom
int x, vy; /* J5eBuli BepxHMII yroJl okHa */
unsi gned wi dth, height; /* pasmep xnuenrckxorr wacTtu oxHa */
/* wi ndow manager request */




unsi gned wm event; /* coobueHue oT MeHemxepa OKOH */
} ui _configure_event _t, *ui_configure_event_p;

Jns nons confi gure. wn event ONpeAcsieHO €AMHCTBEHHOE 3HAYEHUE Ui _wm cl ose; B 3TO 3Haye-
HHE [I0JIE€ YCTAaHABJIUBAETCS B OTBET HA MHTEPAKTUBHOE YAAJIEHHE OKHA (Hﬂ)KaTI/Ie KHOIIKU 3aKPBITHS UIHA
xomOuHauu Alt+F4 ma WIinAPI-iatdopwme).

3. PyHKUMMN

3.1  UHuyuanuzauyus u 3asepweHue pabomsi

Iepen nepBbiM BbI30BOM 1000 KomManasl GL 6ubarorexa AntiGlut momkHa ObITE CKOHPUTYPUPO-
BaHa. MHUIMAMM3aIus BIMOJIHACTCS TMOCIeA0BaTeIbHbIM Bhi3oBoM (yHkiuii agWindowConfig() (wmu
agWindowedConfig())) u agl nit(). ITepssie aBe

G.voi d

agWindowConfig(char *title, /* 3arosoBok okHa */
GLui nt wi dt h, [* muprHa KIMEHTCKON YacTH OKHa */
GLui nt hei ght, /* BbICOTA KIIMEHTCKOM YacTh OkHa */

GLbool ean ful |l screen); [* TpebyeTcs MOJHOIKPAHHBIN peskuM */

GLvoi d

agWindowedConfig(char *title, /* 3aromoBok okHa */
GLui nt width, [* muprHa KIMEHTCKOMN YacTH OKHa */
GLui nt hei ght, [* BbICOTA KIIMEHTCKOM yacT okHa */
GLuint left, [* monoxkenue 1€BOro ... */
GLui nt top); [* ... BepxHero yria okHa */

CJIy’KaT I YKa3daHusd rcOMCTpHUU OKHA BbIBOAA, 4 BTOpas

GLbool ean

aglnit(GLui nt required_gl _version, /[* tpebyemas Bepcus OpenGL */
GLbool ean dept h, [* neobxomum Oydep riyouns: */
GLbool ean stencil, [* neobxomum Oydep Tpadapera */
GLbool ean dst _al pha); [* neobxomum anbda-kaHan B 6ydepe kampa */

CITYXKUT JJIsI MHUITHAIH3auu noacuctemsr GL.

Bb130B 01HO# 13 TIepBBIX ABYX (PYHKIUI He sBiseTcs 00s3aTenbHbIM. Ecny oH onyIeH, To co3iaeT-
Csl OKHO Ha BECh IKpaH (3aroJioBOK OTCYTCTBYET), MOJOKEHHE OKHA M3MEHSTh Helb3s. BbI30B (yHKIUH
agWindowedConfig() yka3piBaeT Ha HEOOXOIUMOCTh CO3[aHUSI OKHA, pa3Mepbl KOTOPOrO MOXKHO H3Me-
HATh (CO3/1aHKE TIOJTHOIKPAHHOTO OKHA U M3MEHEHHE Pa3peIICHHsI KpaHa HEe TOMYCKASTCs).

Oynkius aglnit(), nomumo muunmanuzanuu GL, npeaHasHayeHa s ycTaHoBKU (opmara Oydepa
kanpa. Ecnu npunoxkeHuro HeoOxonuMm Z-0ydep, TO B KauecTBE BTOPOTO MapameTpa CleAyeT yKa3aTh
GL_TRUE; ananoruyHo cieayer mOCTYIUTh, eciii TpeOytorcst Oydeps! Tpadapera u anbda-kanana. Ec-
JM peau3alis He B COCTOSHUU 00ecreYnTh TpeOyemblii ypoBeHb (Bepcuio) GL wiu He moaaepKkuBaetT
Tpebyembie Oydepbl, To BbI30B 3aBepmuTcs ¢ omuokoit (GL_FALSE);B ciydae yCnemnHoro 3aBepiieHus
Bo3Bpamaercs GL_TRUE.

[MTapameTp required_gl_versiomosxer mpuHUMATH OJJHO U3 CICAYIOIINX 3HAUCHH (YKa3aHHbIC HUKE
MaKpOIOJICTAaHOBKH, KaK ¥ OOJIBITMHCTBO IPYTUX, ONPECIICHBI B ant i gl ut . h):

AG REQUIRED 1_1 —TpebyeTcst ToibKO 6a3zoBast pyHkimonansHocTh (GL Bepcun 1.1);

AG REQUIRED_1_2 — Tpebdyercs GpyHkunonaabHOCTh GL Bepcuu 1.2 (OTCYTCTBHE MOMIEPIKKA
(YHKIIMOHATBHOCTH, COOTBETCTBYOIIEH pacmupennto GL_ARB_imaging,ne cuuraercst ommuOKoi HHU-
[HATH3AIIH);

AG_REQUI RED_1_3 —Tpebyetcs pynkmonansHocth GL Bepcun 1.3;

AG REQUIRED_1_4 —Tpebyetcs pynkmonansHocth GL Bepcun 1.4;



AG REQUIRED_1_5 — Tpedyercs GpynkunonaabHocTh GL Bepcuu 1.5 (OTCYTCTBHE MOMIEPIKKU
(GYHKIIHOHATBLHOCTH, COOTBETCTBYOMICH pacmupennto ARB_occlusion_querype cuuraercss OmmOKoi
WHUIHAIA3AIHHN);

AG REQUIRED _2_0 — tpebyercst pynkuonansHocth GL Bepcun 2.0 (Ha 3TOM ypoBHE Mpej-
NPUHUMAETCS TOMBITKA 3arpy3Ku GyHKIMOoHaIbHOCTH paciuperus GL_EXT _geometry _shader4).

[Mocne ycnenrHoro 3aBepuieHus: Bbi3oBa aglNit() KIMEHTCKOMY KOy JOCTYIHBI BCe (DYHKIIMH, per-
JaMEHTHPOBAHHbBIE COOTBETCTBYIOMMM cTanaaprom OpenGL ¢cimu GPU He moamep:KuBacT COOTBETCT-
BYIOIIYIO (DYHKIIHOHAIBHOCTD, TO BBI30B 3aBEPIIMTCS OMTHOKOH).

®yuxkius aglnit() Bcerma co3maet OKHO ¢ IBOWHO#M Oydhepu3aruei.

GLvoi d agShutdown();
OyHKIUSA JOJKHA BBI30BATHCA KJIMEHTCKOM YacThIO MO 3aBEPILLICHUIO pa6OTBI ¢ GL.

3.2 Paboma c o4yepedbro coobweHul

GLbool ean uiWait(voi d);
Osxumaer coobrenuii (6okupyromuii Bei30B). Bozspamaer GL_TRUEnpu oTcyrcTBrHN ONMIHOKH.

GLbool ean uiPending(voi d);
Bosepamaer GL_TRUE, ecniu odepens cooOmieHnii HEMmycTa, €Ciau COOOIIEHUN HET, BO3BpAIaeT
GL_FALSE.He6nokupyromuii BbI30B.

GLbool ean uiNextEvent(ui _event _p ev_return);
W3Bnekaer U3 odepeay W MOMENIAET 1O aJpecy ev_return odepemHoe coodOmieHue. Bo3spamaer
GL_TRUEmnpu orcyrcTBu# OmMOKU. Bokupyronuii BeI30B (€CIii COOOIIEHUS HET, OXKHIACT €r0).

ui _event _p uiPeekEvent(unsi gned of fset_from first_push);
ui _event _p uiPeekL astEvent(unsi gned of fset _from | ast _push);
He6nokupytoriye BbI30BbI;, HE MOTUPUIIUPYIOT OYEPEb.

GLbool ean uiRemoveEvent(unsi gned of fset _fromfirst_push,
ui _event _p ev_return);
GLbool ean uiRemovel astEvent(unsi gned of f set _from | ast _push,

ui _event _p ev_return);
HebOnokupyromiiie  BBI3OBBI,  MOIUGHUIMPYIOT  Ouepeldb.  ODKBUBajeHT  mapel  UiPend-
ing()+uiNextEvent().

3.3  BcriomozameribHble ripouedypsbl

voi d uiAutoRepeat(GLbool ean enabl e);
YnpaBieHrue peKMMOM aBTOMOBTOPA HAXKATUH KiaBUII (IO YMOJYAaHUIO aBTOMOBTOP BKIJIFOUEH). BbI-
30B UIAUtOoRepeat(GL_FALSE) GJIOKHPYET aBTOITOBTOP.

voi d uiWarpPointer (unsi gned client_x, unsi gned client_y);
[MpuHYAUTETLHOE H3MEHEHHUE MTOJIOKEHUS KYpCOpa MBIIIIH.

voi d uiAutoWar p(GLbool ean enabl e);

VYrpasjieHne aBTOTPEKHHIOM Kypcopa Mbiin. Berzos UiAutoWar p(GL_TRUE) MPUBOAMT K COXpaHe-
HUIO TEKYIIUX KOOPJAUHAT Kypcopa, CKpBITHUIO YKa3aTels M Hadaldly aBTOTpeKHHra. B mpouecce aBroTpe-
KMHTa KJIMEHTCKHE KOOPIMHATHI Kypcopa MOTYT NPUHHMAThH JIOObIe 3HaueHHUs MeXAy - MAXLONG u
MAXLONG; sKpaHHbIE KOOPAMHATBI UCIOJIB30BaTh HENb3s. [IpenoyTuTesbHO HE UCOAB30BaATh U KIIMEHT-
CKHE KOOPAWHATHI, MOJB3YSCh JHIIb HHKpeMeHTamMHu (moss client_dx u client_dy CTpyKTYpbI
ui _event _t ) OT MOCJIETHETO COOBITHS MBIIIIH.
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voi d agWindowTitle(char *title);
CMeHa TeKcTa B 3aroJIOBKE OKHa.

GLui nt agTickCount(voi d);
BosBpamaer 3HaueHne cueTynka MUJUIMCEKYH . Hagano oTcuera mpon3BoibHO, HO OJIM3KO K HaYary
oTcyeTa 1moJis t i me COOBITHS (ITOJIC t i Me COAEPIKUT BPEMS B CEKYHIAX).

GLvoid agSleep(GLuint nilliseconds);
Otnaer LI npyromy moToKy Kak MUHUMYM Ha mi | | i seconds MUJUTHCEKYH/ (3a7epiKKa BBIIOJIHE-
HHSI).

4, COopKa AeMOHCTPAaLMOHHbIX NporpamMmm

Makefile1 B mporecce. Takske cm. INSTALL.win1251.tXtB kopHeBOM Kartaore.
[Mox pa3ubivu FOHukcamu Hyxen GNU make.

5. Barun n npovas

HyxHa BHYTpEHHsISI YKCTKA, IMOCJIE KOTOPOW HAIO CIeiTaTh 00paTHOE MOPTHPOBAHUE AHTHUIIIYTA B
nepeso koaa LibV. Ho cravana nysxuo nepenucats sapo LibV. Dto no nencun )))

[Mox consipucom Hety pacmmpenus Xf86VidMode,pa3pernienue sKkpana He CMEHUTB; HO TIOJ] COJISIPU-
COM BOOOIIIe MHOTO Yero HETY, TaK YTO 3TO HE CTOJIb BAXKHO. A BOOOIIE, TaBHO CIIEAYET IPUKPYTHUTH pac-
mmpenre RandR U 3arpysxkats lIbGL.Sou Bce pacimpenus nkcos quHammydecku. M noectu o OpenGL
YeTBEPTOM BepcHH B 00eux mpohmisx. A MOxHO 3aMeHUTh BeI30BbI XIib Ha XCB. Ho mporie ymepeTs.



