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IlpexuciaoBue

Kuura siBnsieTcs MOnbITKONH 0000INUTH U OMTUCATh MPOIECC PEMICHHS peallb-
HOU 33J1a4M, KOTOpas 4acTO BCTPEYAETCS B MPAKTUKE MPUKIATHOTO MPOTrPaMMHUCTA.
MHorum pa3paboTurikaM HEOJHOKPATHO MPUXOJUIIOCH BBITIOIHSATH 3aaHUs B
YCIOBUSX HEJOCTATOYHBIX 3HAHUM M KOHKPETHOTO OMbITa pabOThI B HOBOM 00Ja-
ctu. Kaxxpiit pa3 B Tako CUTyallMy NPUXOIUTCST OBICTPO M3ydaTh MaJOU3BECT-
Hble TexHonoruu, API, SDK, nepeunTsiBaTh ropbl aHITIOS3bIYHON IOKYMEHTAIIUH,
MTOCKOJIbKY KHUTH Ha PYCCKOM SI3BIKE [0 HHTEPECYIOLIEMY BOIPOCY YacTO HENO-
CTYIHBI UJIA BOOOIIE OTCYTCTBYIOT.

[{enp KHATH IPEIOCTaBUTh 0A30BbIE 3HAHUS M MPAKTUYECKUE IPUEMBI ITPO-
rpamMMupoBaHus npuioxenuit DirectShow. Ha npumepe co3nanus npuioxxeHus
DirectShow ninst renesusznonnoit kaptel PCI Xpert TV-PVR, paccmarpuBaercs
texnosorusi DirectShow u ee mpumenenune. Kapra PCI Xpert TV-PVR npencras-
asieT co00i MHOTO(PYHKIIMOHAJIBHOE YCTPOMUCTBO, YTO MO3BOJISIET PACCMOTPETH
PAKTUYECKU BCE ACTIEKThI U BOZMOKHOCTH DirectShow no peanuzanuu npumnoxe-
HUU JJ14 TeJIEBU3HUOHHBIX YCTPOUCTB. PaccMoTpeHre TeeBU3MOHHON TEXHOIOTUU
DirectShow orpanuumnBaeTcsi paMKaMu UCIOJIb3yEMOT0 YCTPOICTBA, TO €CTh aHa-
JIOTOBBIM TEJIEBUJIEHUEM, OJTHAKO 3TO OIPAHMYEHHE HE CYIIECTBEHHO ISl IIEPBOHA-
YaJIbHOTO U3YYEHHUsI, TOCKOJIbKY OBJIaJieHue TexHonorueit DirectShow cyiectBen-
HO 00JIer4yaeT caMOCTOATENbHOE N3YUYEHNE OCTAJIbHBIX ACIIEKTOB TEXHOJIOTHH, UC-
noJb3yst JokyMeHTanuio DirectX.

Kawura Oyzer mosie3Ha CTy/IeHTaM U OIBITHBIM TIporpaMmucTtaM. CTyieH-
TaM W HaYMHAIOIIMM POTPaMMHCTaM KHUTA JICMOHCTPUPYET BECh MPOIIECC pa3-
pabotku npunoxkenus DirectShow Ha si3bike C++, KOTOPBIN BKIIOYAET pa3iny-
HBIC CPEJICTBA MPOTPAMMHUPOBAHUS:

* uHTEepdelic npoektupyercs ¢ npumeHeHuem oudamoreku MFC u ATL

* Cosnanue npuioxeHus: DirectShow mimocTpupyer OCHOBHBIE PUEMBbI
npuMeHneHus texnosoruu COM

e 00paboTKa JaHHBIX NPOU3ZBOAUTCS C IPUMEHEHUEM aJITOPUTMOB CTAHJAPT-
Hol Oubmuorexku STL

* yNpaBJIEHHE 3BYKOBBIM CUCTEMHBIM MUKIIEPOM MPOEKTUPYETCS C UCIOIb-
30BaHHEM HHU3KOYpPOBHEBOW OMOIHOTEKHM wWinmm.lib

e 1151 pabOTBhI C CUCTEMHBIM PETUCTPOM, IipuBiiekatoTcs cpeactsa ATL u Dir-
ectShow

OneITHBIM TIpOTpamMMUCTaM, He paboTaBiuM paHee ¢ DirectShow, kaura
MOMOXET OBICTPO OCBOUTH IPUEMBI TPOTPAMMHUPOBAHHUS TPUIIOKEHUN
DirectShow. B kHHUTe OMMCHIBaIOTCS BCE BCTPETUBIINECS HA IyTH TPOOIIEMBI U
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criocoObl ux pemenus. [IporpammupoBanue B cpene DirectShow Benercs na
ypoBHe untepdeiicoB COM, 6e3 ucnoiab3oBaHusi 6a30BbIX KiiaccoB DirectShow.
Tak gocturaercs aydiiee noHMMaHue GyHKIuoHUpoBaHusa DirectShow, 6a3oBbie
KJIaCChl TPeOYIOT ONpeIeJIEHHBIX HaualbHbIX 3HaHUH TexHosnoruu DirectShow.

Knaura nmeer MakcuMabHO BO3MOYKHYIO MPAKTUYSCKYIO HAIIPaBICHHOCTh
1 COIIPOBOXKIACTCS OOIBIITUM 00bEMOM MCXOIHBIX KOOB.
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TeaeBu3dnonHas TexHojgoruss Microsoft

DirectShow siBisieTcst apXUTeKTypoid, 00eCTIeYnBaIOIIeH 3aMiCh U BOCTIPOU3-
BEJICHUE MYJIBTUMEINAHBIX IIOTOKOB JAHHBIX OT PA3TUYHBIX UCTOYHUKOB, U BXOIUT
B coctaB DirectX 8.1 u DirectX 9.0 SDK. B 10 xe Bpems DirectShow siBnsiercst
00BETUHSIIONIEH YaCcThIO, TTOCKOIBKY MCTIOIB3YET IPyrue KOMIOHEHTHI DirectX, Ta-
kue kak DirectDraw, Direct3D, DirectSound jyist pemieHus OCHOBHOM 3a7auu 3amu-
CH ¥ BOCTIPOM3BEICHHS MYJIBTUMEIUHHBIX MTOTOKOB. DirectShow Taxke 4acTHIHO
ucrosb3yeT u Texnoioruro Windows Media jist cxxaTust Meida moTOKOB.

DirectShow no3BosisieT co3naBaTh MMUPOKUNA CIIEKTP BUJIEO U 3BYKOBBIX MPHU-
JIOKEHUH, B TOM YHCIIE JUIsl TEIEBU3MOHHBIX KapT aHAJIOTOBOTO U LIM(PPOBOTO Telie-
BuneHus (DV). TeneBu3noHHbIE YCTPOMCTBA JTOJKHBI MOIEPKUBATHCS JpaiiBepa-
mMu WDM (Windows Driver Model) unu npaiiBepamu MIMpOKOBEIIATEILHOM
nepenaun (Microsoft Broadcast Driver Architecture), cokpamenso BDA.

TeneBusnonnas Texunosorust Microsoft SIBIsIICH COCTaBHOM YaCThIO
DirectShow, He BbIeNieHa B SBHOM BH/JIE B OT/JICIBHBIN IMOAPA3IET M TECHO CBSI3aHa
¢ DirectShow 00muM moaXoa0M K pelIEHHUIO 3a1a4 3alIMCH U BOCIIPOU3BEACHUS
MMOTOKOB MYJIBTUMEAUNHBIX TaHHBIX. B DirectShow TeneBU3MOHHBIN NCTOUHUK WH-
(dbopManuu SBISIETCS PAaBHOIIPABHBIM CPEIU APYTHX UCTOYHUKOB M TIOAYUHSICTCS
oOIIUM MPUHITUTIAM TTOCTpoeHUs puinoxenuid DirectShow. DirectShow mo3Boss-
eT ObIcTpO co3naBarh TV npunoxenus Ha miardpopmax Microsoft Windows. Jlan-
Hasl TEXHOJIOTUS peain3oBaHa Ha ocHoBe Mozienin COM u conepKUT KOMITIOHEHTHI,
npenoctapisieMbie Microsoft, a Takke cnenudukauy s JOMOTHUTEIbHbBIX
KOMITOHEHTOB CO3/1aBa€MbIX CTOPOHHUMH MPOU3BOAUTEIISIMH.

TeneBusmonnas texunonorus Microsoft momaep>xuBaeT Bce aHAIOTOBBIE U
nudpossie cranaapthl, Bkiodass ATSC, DVB, NTSC, PAL, SECAM u npyrue.
Taxxe MOTHOCTHIO TOCPIKUBAIOTCS JOTIOTHUTEILHBIE TEIIEBU3NOHHBIC CEPBUCHI,
HampuMmep TeneTekcT. [Ipunokenusi, peaaTn30BaHHbIE HA OCHOBE TEXHOJIOTHUN
Microsoft, monHOCTBI0O 0CBOOOXKACHBI OT HEOOXOJUMOCTH yUeTa CrelMPUUECKUX
JieTanel CBsI3aHHBIX ¢ 0COOCHHOCTSIMU PACTPOCTPAHEHUS TEIEBU3MOHHOIO CUTHA-
7a. OTO 03HAYAET, YTO MPUIOKEHUE MOXKET UCIIOJIH30BaTh JIO0YIO CETh Paclpo-
CTpaHEHHUsI CUTHaJIa aHAJIOTOBY10, KabenbHyto, iudposyto (ATSC, DVB-S, DVB-
C, DVB-T) a Taxxe 1000# JIpyroul TUI CETH, €CIIU €€ MPOU3BOIUTEIb MOIEPIKU-
BaeT TexHoJyioruto Microsoft.
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Apxutexktypa DirectShow

DirectShow nmeet MOy IbHYIO apXUTEKTYPY, OCHOBOM KOTOPOU SIBISETCS
OTIEJIbHBIN TPOrPaMMHBII MOYJb, Ha3bIBA€MbIA (PHIIBTPOM. PUIBTPBEI MOTYT CO-
EAUHATHCS MEXTY COOOM AJisl BEITIOJHEHUS TTOCIEA0BATEIbHON U MapaliyieIbHON
00pabOTKH MOTOKOB JaHHBIX. COBOKYITHOCTh CO€IMHEHHBIX (PUIIBTPOB, BBITTOJIHSI-
IOLLMX OINpPEACNICHHYIO 3a/1a4y, Ha3bIiBaeTca puibTpoBbIM rpadgoM. Hampumep, 3a-
MUCh TEJIEBU3UOHHOM NEpe/laul Ha JUCK BBITIOJIHSET (PUIBTPOBBINA rpad onpeze-
JIEHHOM KOH(UTypaluu, CO3aHHbI UIMEHHO JUIsl BBIMOJIHEHUS 3TOM 3a1auni. OH
COIEPKUT HecKobKo punbTpoB DirectShow coenuneHHbIX Mexay coboil. [Ipu-
JIOKEHUE, HanrcaHHoe ¢ npuMenenueMm DirectShow, mpencrasiser coboi aBe va-
CTH, NIEpBast 4aCTh 3TO CAMO IPUJIOKEHHE, KOTOpOE 0OecreunBaeT UHTEpPeiic ¢
MI0JIb30BATENIEM, a TAK)KE pealiu3yeT MOCTPOeHUE PHIBTPOBOTO rpada M ynpasie-
HUEe UM. BTOpo# 4acThio IPUIIOKEHUS SIBIISIETCS GUIBTPOBBIN rpad), KOTOPHINA B3a-
MMOJICUCTBYET C alllaparypou U KaHajJaMH Nepeadyn JaHHbIX.

DirectShow peanuzoBan Ha ocHoBe COM 1 m1060ii komnoHeHT DirectShow
apisieTcs 00bexkToM COM. Bce komnonenTsl DirectShow MoxHO pa3aenuTs Ha
TPU TPYIIIIHIL.

* KomnoneHTsI, 00ecreunBaronye co3aanue U GyHKITMOHUPOBaHUE (DUITBTPO-
Boro rpada. KOMIIOHEHTHI 3TOH rpynibl 00bETUHSAIOTCS O] OOIIMM Ha3Ba-
HUEM MeHekep GuIbTpoBoro rpada.

e OWIBTPHI, OCYIIECTBIAIONNE 00pabOTKy OTOKOB JAHHBIX, UX MEepeady
npeoOpa3zoBaHuE U OTOOpaKEHUE.

* JIOTIOIHUTENBHBIE CITy>KEOHBIE KOMITOHEHTHI, 00eCcTIeYrBarOIINe (DyHKITHO-
HUpOBaHKE (PUIBTPOBOTO rpada.

Taxum oOpazom, GuIBTPOBEIN rpad mpencrapiseT CO00H COBOKYIMHOCTD
(GUIBTPOB COETMHEHHBIX OMPEACIICHHBIM 00pa30M U YIIpaBJsieMblil B TIpoliecce pa-
00Tl MEHEIKEPOM (HUIBTPOBOTO Tpada. Menemkep GuIbTpoBOTO rpada TakKe
Y4acTBYET B IEPBOHAYAIIHPHOM MTOCTPOCHHH rpada, U B OCIEIYIOIIEH eTo mepe-
CTpOMKe. DTH 3a1a491 BO MHOTOM aBTOMAaTHU3HPOBAHbI, HO MEHEKep Tpada momyc-
KaeT ¥ pyyHOE MOCTPOCHUE WK NIepecTpoiiky rpada. Hexotopsie 3amaun HEBO3-
MOKHO PEIIIUThH B PEKUME aBTOMATHIECKOTO IMTOCTPOCHUS U TpeOyeTcs pydHOoe T0-
CTpOEHHUE YJacTKOB Tpada Win Jake MOTHOCTHIO Beero rpada. [Tocie mocTpoenus
rpada nmpuaoKeHue yrnpapiseT UM ITOCPEICTBOM Tiepenaun koMmaH . Peakiutio rpa-
¢da oToOpakaroT COOBITHS, KOTOPBIE OH MOYKET MOCHIIaTh MpHiIokeHU0. Ha pu-
cyHke 1 moka3zaHo B3auMojieiicTBrE priiokenus u DirectShow.
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DirectShow conepkuT KOMIOHEHTHI, KOTOpbIE 00eCTIEUnBaIOT co3/lanue rpada
U ero GpyHKUMoHUpoBaHue. Kaxkplii KOMIIOHEHT UIMEET COOTBETCTBYIOIIMI HJIEH-
tuuxarop CLSID.

K xoMmoHeHTaMm co3faromum rpad OTHOCSTCA.

» [loctpoutens rpada coopa (Capture Graph Builder, CLSID CaptureGraph-
Builder2). I'padgom cOopa (capture) HazbiBaeTcs rpad, MpoOU3BOASIINA cOOp
3BYKOBOW M BH1€0 WH(MOPMAIIMH JIJISl 3aIIUCU U OTOOPAKEHUS.

e Iloctpoutens rpadha DVD (DVD Graph Builder, CLSID DvdGraphBuilder).
DTO0 BCroMorarelbHbIM 00BhEKT, 00ecrednBaronii Bocnpousseaeaue DVD.

Ipuiaoxenune

Komanp! CoOpITus

Direct Show

Menenxep rpaga

OUIBTPHI
HMCTOYHUKHU

Bocnpoussoasim
€ QUIBTPHI

Tpanchopmupytoi
ue GUIBTPHI

Puc. 1. 1. B3aumopneiicreue npuioxenus u DirectShow.

K xomnoHeHTam, ynpapisonuM GyHKIIMOHUPOBAaHUEM rpada, OTHOCUTCS MEHe-
mxep ¢unsrpoBoro rpada (Filter Graph Manager, CLSID FilterGraph ). 3to nien-
TpabHBIN NIeMEeHT PribTpoBoro rpada. Menemkep dunsTpoBoro rpada ocyie-
CTBIIIET B3aUMO/IeHicTBUE puiioxkeHus ¢ rpadom. [Ipunoxenue nepenaer B
(GuIBTPOBBIN rpad yHIpaBIAIONINE CUTHAJIBI U IPUHUMAET COOBITHUS, a BCE YIPaB-
neHue paboToi U NOTOKaMU MH(OPMAIMU BBIIOIHSAET MEHEIKEP (PUIBTPOBOTO
rpada. OH mpenocTaBiIsgeT METO/bI AJIsl COEAMHEHHS (PUIBTPOB, UX 3aIycKa U
OCTAHOBKH, KaK B IIEJIOM, TaK U MO YacTsaM. bonee neranbHOE ynpaBieHUE TaHHBI-



Aunekcannp Jleayk. DirectShow wu teneBunenue. © 7

MU WM MOBEJIEHUEM (PUIIBTpa, MOXKET ObITh MPEJOCTABIEHO TOJBKO (PUIBTPOM IMO-
cpenctBoMm cBonx COM unrepdeiicoB. Menemkep rpada umeer 18a nuaeHTU(UKa-
TOpa, OJIUH AJi1 pabovyero noToka Npouecca, B KOTOPOM CYIIECTBYIOT BCE KOMIIO-
HeHThl rpada CLSID_FilterGraph, a Bropoii AJis MHOTOIIOTOYHOTO MTPUIIOKEHHUS
CLSID FilterGraphNoThread. /lns Broporo ciry4asi, OTOK, co3aatouiuii rpad
JOJKEH UMETh LIMKJI COOOIEHUH, KpOME TOr0, NEPE] 3aBEPIICHUEM [TOTOKA OH
JIOJIPKEH OCBOOOJIUTH BCE OOBEKTHI rpada.

JlomoHUTEIbHBIE KOMITOHEHTHI 00eCIIeYrBaIOT (DyHKIIMOHUPOBAHKUE (PUIIBTPO-
Boro rpada. K Hum oTHOCSTCS:

e CHUCTEMHBIN MEPEUNCINUTETh YCTPOUCTB U (DUIBTPOB, 3aPETUCTPUPOBAHHBIX
B cucteme (System Device Enumerator, CLSID SystemDeviceEnum).

* Kapra ¢punsrpos (Filter Mapper, CLSID_FilterMapper2). CayuT aJig nouc-
Ka (PUIBTPOB 3aPErUCTPUPOBAHHBIX B PETHCTPE MO OMPEACIEHHBIM KPUTEPH-
M otOopa. VMcnonb3yercss MeHeKepoM rpada U MOKET UCIIOJIb30BaThCS
MPUIOKEHHUEM.

* Cunxponuzarop rpada (System Reference Clock, CLSID SystemClock) unu
ccpliouHOE Bpemsi. OOBEKT UCTIONb3yeTCsl MeHeIKepoM rpada 1is oOmei
CUHXPOHM3AINH (DUIBTPOB U MOIYYCHUS OTCYETOB BpeMeHH. MeHemKep rpa-
¢a ucmonp3yeT B KaueCTBE UCTOYHHKA CCHUTOYHOTO BPEMEHH JIF000 (GUIBTp
B rpade, KOTOPBIK CIOCOOCH MPEIOCTaBUTh TaKOW UCTOYHUK. B ciydae ero
OTCYTCTBUS JJAHHBIN OOBEKT JIOJKEH OBITh CO3/1aH NpuiioskeHneM. OuibTpo-
BbIH Tpad MOXKeT PyHKIIMOHUPOBATh U 0€3 NCTOYHUKA CCHUIOYHOTO BPEMEHHU.

* BcnomorarenbHbIl KOMIIOHEHT IS TTOJTy4eHUs: HH(GOPMAIUU O CBOMCTBAX
daiinoB AVI (Media Property Bag, CLSID MediaPropertyBag).

* Pacnpenenurens namstu 115 6ypepoB menua ganabix (Memory Allocator,
CLSID_MemoryAllocator). Ucnionb3yercs puibsrpamu DirectShow.

* BcnomorarenbHbIN KOMITOHEHT IS TOMCKA (DUITBTPOB C OTHUM BXOJHBIM
koHTakToM (SeekingPassThru). Jlanubiit 00BEKT HE JOHKEH UCTIONB30BATHCS
MPUIOKEHUEM
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OcHoBHBIE CBOIICTBA PUILTPOB U PUIBTPOBOrO rpada

OWIBTPOBBINA Tpad) CTPOUTCS MO OMPECIICHHBIM MTPaBUjIaM C Y4ETOM CBOWCTB
(GuIBTPOB, MPUHIIUIIOB COCTUHEHHS (PHIIBTPOB U MPUHIIUIIOB IMEPEAaYH MOTOKOB
TaHHBIX Mexay punsTpamu. Kaxnpiii GunabTp B rpade BBIIOIHAET ONPEACICHHYIO
OIEepaLUIO C MYJIbTUMEAUIHBIM IOTOKOM, HaIlpUMEp:

VYipasieHue ycTpolcTBaMU aHAJIOTOBOTO TEJICIPUEMHUKA.
IIpuem BUAECONOTOKA U3 TEIEBU3UOHHOMN KAPTHL.

UteHue MyJIbTUMEIUMHOTO (aiiia.

[lepenaya BUAECONOTOKA B BUACOKAPTY JIJIsi OTOOpAKEHUSI.

[lepenady 3ByKOBOI'O ITOTOKA B 3BYKOBYIO KapTy JJIsS IPOCIYIIMBAaHUS U ApY-
rUe 3a/1a494.

Cy1iecTByeT TpH THUIA (PUIBTPOB:

OwmbTp uctounuk uHdopmarmu (Source Filters). Hanpumep, daiin AVI Ha
JVICKE MPEACTABISAETCS KaK (PUIBTP UCTOUHUK CHIPHIX JAHHBIX. 3BYKOBAs
KapTa Takxe sABJseTcs PUuiIbTpoM HCTOYHUKOM. JIt000i ncTouHuK nH(pOpMa-
U 11 GUIBTPOBOTO rpada H0IKEH OBbITh MPEACTABIEH CBOUM (PHIIBTPOM
WA HECKOJBKUMHU (DPUITBTpaMHU.

Tpauchopmupytomme ¢punsrpsl (Transform Filters). K atum dunsrpam ot-
HOCSTCA T€ (QUIBTPHI, KOTOPHIE KAKUM JINOO0 CTIOCOO0M MpeoOpasyIoT MOTOK
TaHHbIX. HanmpuMep, KoMupyIoT WK AEKOAUPYIOT JaHHbBIE WIIN Pa3IEsIiOT
OOIIMI1 MOTOK Ha 3BYKOBOM MOTOK U BUACOMOTOK.

Otobpaxaronue punbTpel (Renderer Filters). OTu GuinbTpel npeacTaBisitoT
UH(GOPMAIINIO TOTPEOUTEINIO0, OHU TTPeoOpa3yroT UG POBBIEC TOTOKH B 3pH-
TeJIbHYI0 HH(OPMaIMIO, 0TOOpakaeMylo Ha 3KpaHe U B aHAJIOTOBBIN 3BYK,
nepegaBacMblii Ha TMHAMUKH. Takke B 3Ty KaTeTOPUIO0 OTHECEHBI (PHIIBTPBI,
MPOM3BOASIINE 3aTUCh HHPOPMALIMK HA TBEPbIA HOCUTENb. Takue
bunbTpsl Ha3bIBatOTCs QuiIbTpamu 3anucu (file-writer).

JU1s BBIONHEHMS cieU(pUYECKOM 3aa4u 00padOTKH MYJIBTUMEIUHHOTO MOTO-
Ka MOXKET OBITh pa3pabdOTaH MOJIb30BATEIbCKUI (PUIIBTP C YUETOM COIVIAILIEHU Ha-
naraeMbix DirectShow.

Kaxnpiit puiibTp MOXKET UIMETh HECKOJIBKO BXOIOB M BBIXO/OB. {7151 paboThI B
cocTaBe (hUIBTPOBOro rpada OHU COCTMHSAIOTCS TTOCIIEIOBATENIbHO B PA3BETBIICH-
HbI€ LIenouku. Hanpumep, g npourpsiBaHus BUAeo Qaitia coznaeTcs ciaenayro-
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1as OCJIeIOBATEILHOCTE (DHIIBTPOB, KOTOPAsi COACPKUT (DUITBTPHI BCEX TPEX TH-
noB (puc 1.2).

DannoBbIi Dunerp ) OuneTp

WCTOYHUK pasaeINTE1b JIEKOMITIPECCOP
OWIBTP BOCIIPOU3BEACHUS @ubETp 0TOOpAKEHUS
3Byka DirectSound BHUJIEO

Puc. 1. 2. IIpumep puasTpoBoro rpada.

Kpumepuit npeonoumenusn gpunompa

[Tpu moctpoennn GuIbTPOBOTO rpad)a B aBTOMAaTU3UPOBAHHOM PEIKHUME,
KOTJ1a BBIOOp (DMIIBTPOB U UX YCTAaHOBKY MTPOM3BOAUT MEHEKEP rpada UCmonb3y-
eTcst Kputepuun npeanouteHus (Merit). OH MO3BONSET MEHEIKEPY Ipada BeIOpaTh
U3 HECKOJIbKUX (PUIIBTPOB OJJMHAKOBBIX M0 HA3HAYCHHUIO HAanOOosIee MOAXO AT,
[Ipu ycranoBke GuiIbTPOB B Tpad B pyUHOM PEKUME OH HE HCTIOIB3YETCS U MOXKET
CIIy’KUTh TIPOCTO JIJIsi CBEJICHUS TPOTrPAMMHUCTA.

Bce GpuiibTpel B cucTeMe perucTpupyroTCs ¢ KpUTEPUEM MPETOUTEHUS.
[Ipu ycranoBke GriibTpa MeHEKEp rpada OCYIMEeCTBISACT MEPEUUCICHUE BCEX
(UIBTPOB C KOPPEKTHBIM MEIHUA TUIIOM M KX OTOOpP B COOTBETCTBUU C KPUTEPHEM
MIPEANOYTCHUSI, HAYMHAS C HAMBBICIIIECTO 3HaYeHUS. J[J11 QUIbTPOB HMEIOIITNX O/TH-
HAKOBBIM KPUTEPU MTPEATIOYTCHHSI HCTIOIB3YIOTCS JOTIOTHUTEIBHBIC KPUTEPUH OT-
oopa.

KoncTanTtnl KPpUTCPpHA NPCANOYTCHUA HMCIOT TaAKUC 3HAYCHU .

MERIT PREFERRED = 0x800000
MERIT NORMAL = 0x600000
MERIT UNLIKELY = 0x400000
MERIT DO NOT USE = 0x200000
MERIT SW_COMPRESSOR = 0x100000
MERIT HW COMPRESSOR = 0x100050

@uIbTPHI, KOTOPBIE HE UCTIOJIB3YIOTCS ISl CTAHIAPTHOTO PEKUMA BOCIIPOU3-
BEJICHUS BUE0, UMeroT 3HaueHue kpurepus paHoe MERIT DO _NOT USE. Me-


mk:@MSITStore:D:%5C%5CDXSDK%5C%5CDoc%5C%5CDirectX9%5C%5CDirectX9_c.chm::/directx/htm/merit.htm
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Hemkep rpada He poBepseT Takue GuiIbTpbl. Kaxkaplii KpUTEpHil MOXKET UMETh
npomexxyTouHoe 3HaueHue. Hampumep, MERIT NORMAL + 1.

Konumaxkmul punompoe u munvl meoua 0aHHbIX

Bxonp! 1 BeIxoel punsTpoB uMeHytoTcs kontakramu (Pin). Konrakr sB-
nsiercst COM 00BEKTOM U BBITIONHSET OMPENCIICHHYI0 HU3KOYPOBHEBYIO 00pabOTKY
MOTOKA JAHHBIX HEOOXOAUMYIO JUJIsl coelnHeHus puibTpoB. KoHTakThl oapasze-
JSIOTCSI HA BXOJHBIE U BbIXOHbIE. KOHTAKT He siBiisieTcs otAenbHbIM COM 00bek-
TOM, OH HE MOXET OBbITh CO3/1aH BHE (PUIIBTPA, KOTOPOMY MPUHAIJICHKUT.

Kax1p1if KOHTAKT XapaKTepu3yeTcsl HallpaBICHUEM, U IPUHAUICKHOCTHIO K
ornpeneaeHHOMY (punbTpy. OOBEKT KOHTAKTa COAEPKUT MeIa TUII NMOToKa (pop-
MarT JaHHbBIX), KOTOPBIH MOXeET ObITh NepeaaH uepe3 Hero. KoHTakt MoxkeT noa-
JIEP’KABATh HECKOJIBKO PA3JIMYHBIX MEIHA TUIIOB ITOTOKA. BBIXOIHON KOHTAKT OA-
HOTO (PUIIBTPA MOXKET ONPEAEIIATH BOZMOXKHOCTD UM HEBO3MOXKHOCTh MOAKIIOYE-
HUS K BXOJIHOMY KOHTAaKTy JIpyroro gpuibTpa. Meaua THUI TOTOKA JaHHBIX ONpese-
JSIET BUJI JAHHBIX U UX pusnueckoe ctpoeHue. [Ipu npoxok1eHnu NoToKa JaHHBIX
MIOCJIEI0BATENIbHO OT BXOJJHOTO KOHTAKTa MEPBOT0 (PUIIBTPaA JO BXOJHOTO KOHTAKTA
NOCJIEAHETO (PUIIBTPA, TaHHBIE MOTYT IPEO0OPa30BBIBATHCS U3 OAHOIO (hopMmara B
JPYToi ¢ MOMOIIbIO TpaHC(HOPMUPYIOIIUX PUIBTPOB. UKCIIO BOZMOXKHBIX (popMa-
TOB JAaHHBIX B DirectShow orpannueHo u craHaapTU30BaHo. B ToXe Bpemsi MHO-
KECTBO ()OPMATOB JIAHHBIX HE OIPAHUYUBAETCA KOHCTAHTOW U MOXKET PACIIUPATh-
csl.

[Tpu coenuHeHny ABYX (PUIBTPOB Menra THUIBI JAHHBIX HA COCTUHIEMBIX
KOHTaKTax JIOJDKHBI OBITh OJMHAKOBBIMH. ECTi Meiiia THITBI pa3IUdHbI, TO COE/IH-
HeHue GUIBTPOB HEBO3MOXKHO. [Ipu peanuzaiuu cTaHAapTHBIX 3a/1a4 MPUIIOKEHUE
HE HYXKJIaeTCs B MpsIMOi 00paboTke Meaua TUIOB. MeHemkep rpada BHIMOTHIET
Bce nocrpoeHue rpada apromarnyecku. [Ipu pyuynoMm nmocrpoenuu rpada uimu npu
COBMEIICHUH aBTOMATHYECKOTO TTOCTPOCHHUS C PYUYHBIM TIOCTPOSHUEM MOXKET T10-
TpeOOBaThCS TOTOTHUTENbHAST 00pab0TKa Meua TUTIOB TIEPEIaBaeMbIX ITOTOKOB
TaHHBIX.

[Ipu 006paboTKe MeIMa TUIIOB UCIIOJIB3YETCSl CTPYKTYpa
AM_MEDIA TYPE. Ona nogHOCTBIO ONMCHIBAET MEIUA THUII IOTOKA TAHHBIX U
COJEPKUT CIEAYIOLLYI0 HH(OPMAIIHIO:

* [maBubIil Menua Tum (major type). OH onpezensercs HACHTUPUKATOPOM
(GUID) nyst ocHOBHBIX BUJIOB aHHBIX. Hampumep, 370 MOTYT OBITh 3ByKO-
BbIC JIAHHBIC WJIM BUJCOJaHHBIC, TEKCT U TakK Jlajee.

* [Tloarun manubix (subtype) onpenensiercs uaeatudukaropom (GUID) mst
Oojiee TOUHOTO omnpenesieHus hopmara BHyTpH IaBHOro tura. Hanmpumep, B
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IpyIIe BUACO TaHHBIX IPOU3BOAUTCA AeneHne Ha noarunsl RGB-24, RGB-

32, UY VY u rak nanee. B rpynne 3ByKOBBIX JaHHBIX PA3JINYalOT MOATHUIIBI
PCM, MPEG-1 u npyrue.

* brok dopmara (format block) onpenensier aetanu meaua tumna. biok ¢gop-
Mara caMm SIBJISIETCSl CTPYKTYPOM, Ha KOTOPYIO yKa3biBaeT wieH pbFormat
ctpyktypsl AM_MEDIA TYPE. Tun ctpykrypsi 6510ka hopmara onpeens-
etcst wienoM formattype (GUID). Hanpumep, asis 3Byka 3T0 CTpyKTypa
WAVEFORMATEX, a giug suneo VIDEOINFOHEADER wuimm
VIDEOINFOHEADER?2.

Ecnu 6ok gopmara 3amosiHeH, TIIaBHBIA THIT U TTOITHUII SBJISTIOTCS] U30BITOYHOMN
uH(popmarmeil. [maBHbIA TUIT K TOATUIT YAOOHO UCHOIB30BaTh AJI FEHEPALIUH
(dopmMara JaHHBIX, HE 3aN0JIHsA OOJIBIIUX CTPYKTYp Os0Kka popmara BpyuHyto. s
ATOTO IOCTAaTOYHO YKA3aTh ITIaBHBIM THII U IIOATHII, @ OCTAJIbHbIE WICHBI 3aTI0JIHUTH
Hyasmu. [Ipu coenqunennn GUIbTpOB BCe YIEHBI CTPYKTYPhI OYIyT YCTAHOBIIEHBI
aBTOMAaTHYECKH.

Hocumenu

B DirectShow tepmun HocuTenb uinu cpeaa (medium) onpenensieT THUI CBS-
3M JIByX YCTPOWCTB B CHUCTEME I MEPEIAaYH JAHHBIX HA INIABHOM KOMITBIOTEPE.
JpyruMu ciioBaMy HOCUTENb ONpeAesaeT (PU3NYeCKHUil TUIT IIUHBI, COSAUHSIOIINN
ycTrpoicTsa. [Ipumepom Takux yCcTpoHCTB MOXKET ObITh TB npreMHHK U epeKIIo-
yaTesb CUTHAJIOB, CBSI3aHHbIE INMHOW Ha ofHOU Kapre. Mnmu TB npuemHUK B Uc-
NOJIHEHUU BHEIIHETO YCTPOMCTBA, CBSA3AHHBIN ¢ KoMIIbloTepoM 1mrHoM USB. OT1o
TaK)Ke MOTYT OBITH JIBa yCTPONCTBA HA Pa3HbIX KapTax, cBs3anHbie muHOU PCI.
OunbTpel pexuMa aapa, ooecrneunBaromye padoTy yCTpONUCTB, HCIONIb3YIOT THI
HOCHTEJI BMECTO MEMa TUIIA IIPYU COCAUHEHUU KOHTAKTOB. [IpuinokeHnto penko
TpeOyeTcs aHaIu3 CPebl, TOJBKO B criennduueckux ciydasx. Cpena onuchIBaeTCs
ctpykrypoii REGPINMEDIUM.

Ilepeoaua oannvix u meoua v160pKuU

B ¢unbTpoBOM rpade nepegaya JaHHBIX OCYUIECTBISETCS BCETIa B OTHOM
HampaBJICHUH, OT BEIXOJHOTO KOHTAKTa OTHOTO (PUIbTpa Ha BXOJHOW KOHTAKT Jpy-
roro GuiIbTpa J0 MOCTYIUICHHS MIOTOKA Yepe3 LEeTNOoUKy (PUIBTPOB Ha KOHEUHBIN
BocmpousBosAiui (rendering) ¢puibTp. Menua Tun nepeaBaeMblX TaHHBIX MEX-
ny punbTpamu onpeaenseTcs peaausaireil BhIXOAHOTO KOHTaKTa GuibTpa. ITO
HaIpaBJICHHUE MMOTOKA JIaHHBIX Ha3bIBaeTCs "BHU3 MO MOTOKY" (downstream).
OOparnas nepenava (upstream) JaHHBIX IO MPUHIAITY 0OPATHON CBSI3U B (DUITBTPO-
BOM rpade He gomyckaercs. [lonbiTka coennaeHnst GrIBTPOB MOAO0OHBIM 00pa3oM
MPUBOAMT K 3alIMKJIMBAHUIO Tpada U He JOMycKaeTcsl MeHeIkepoM rpada. B Toxe
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BpeMs rpauuecKuii MEHeKep JAO0IMyCKaeT MPOCMOTp rpada ¢ IeNblo ero aHanmu3a
KaK BHH3 110 TIOTOKY, TaK ¥ B 00OpaTHOM HarpaBJICHHH.

[lepenaBaemble JaHHBIE OPraHU3YIOTCS B MeAra BeIOOpkU (Media
Samples).[IpeobpazoBanue MpocToro (ChIPOro) MOToKa JaHHBIX, MOCTYUBIINX HA
BXOJ1 rpada B Meara BBIOOPKHU, MOXKET BBIMTOIHATH KaK (DMIIBTP UCTOYHHK, TaK U
OTHeNbHBINA GuIbTp. Meauna BeiOOpKa 3TO parMeHT MOTOKA TAHHBIX UMEIOIIHI 3a-
KOHUYEHHBIN Buj. Menua Beibopka B DirectShow 310 00bekT COM, KOTOPBIif pea-
muzyet unrepdeiic IMediaSample2. [Iyis BupeogaHHbIx Meara BbIOOpKa MpeCcTaB-
JSIeT OIMH KaJp N300pa)KeHUs, Ui 3ByKa 3TO OIpe/ieJIeHHAs] COBOKYITHOCTh 3Jie-
MEHTapPHBIX 3BYKOBBIX BEIOOPOK.

[Tponecc nepegaun Meaua BEIOOPKH OT BBIXOTHOTO KOHTAKTa OTHOTO
¢unbTpa Ha BXOIHOM KOHTAKT IPYroro (PHIIbTpa HAa3bIBAETCS TPAHCIIOPTOM
(transport). TpaHCIOPT MOXKET OCYLIECTBISITHCA PA3IMUHBIMU cioco0amMu. OOBIYHO
OH MIPOU3BOAMTCS C UCIIOIB30BaHNEM Oy(hepoB pa3MeIIaeMbIX B JOKAIbHOM mamMsi-
TH, TOT/Ia OH Ha3bIBAETCSl TPAHCIIOPT JIOKAJIHHOW MaMSITH, HO MOXET OCYIIe-
CTBIIATHCS HEMOCPEACTBEHHO C KOHTAKTa Ha KOHTAKT, €Clii 00paboTKa MOTOKa JaH-
HBIX TIPOU3BOUTCS YCTPOUCTBAMH, KOTOPHIE UMEIOT COOCTBEHHYIO MaMSITh.

CoznanueM Meana BEIOOPOK U BBIJICICHUEM MaMsITH AJi1 00ecrieueHus
TpaHcnopra 3anumaetcs Apyroit COM 00beKT, Ha3bIBa€MbIN pacipeeIuTeNIeM a-
MsATH. BO Bpemsi coeIMHEHHSI KOHTAKTOB pacIpe/leIuTeNb MaMsITH pe3epBUpyeT Oy-
dep nns meaua BEIOOPKH, CO3/IAET €€ U NepenaeT el ykaszarenb Ha Oydep maMaru.
Pacnipenenurens maMsaTy co3qaeT Menrua BHIOOPKH 110 MEpE MOCTYIUICHUS JaHHBIX.
Korna menna BeIOOpKa MOCTyIHIa HA BXOJAHOM KOHTAKT IO 3alIPOCy CIEAYIOLIETO
¢bunbTpa, u Oydep mamsaTH 0CBOOOAMIICS, OHA 3aMTUCHIBACTCS B CIIMCOK CBOOOTHBIX
Meana BeIOOpok. Eciiu B criucke ecTh cBOOOAHBIE BEIOOPKH, pacpeaeTuTeNb na-
MSITH UCTIONB3YET UX MOBTOPHO, YTO YMEHBIIAET PACXO] TAMSITH, YCKOPSIET MPO-
[[€CC TIOATOTOBKY JAHHBIX JUISI TPAHCTIOPTA U MPEIOTBPAIIAET MEPe3anich JaHHBIX
B HeoOpaboTaHHOU BbIOOpKE. COeTMHEHHBIE KOHTAKThI UCIIOJIb3YIOT 00K pac-
npeaenuTenb naMatu. Eciu GuinbTp He u3MeHseT pa3mep Oydepa mamsTH, TO IS
BXOJ/IHOTO U BBIXOJJTHOTO KOHTAKTa (PUIIBTpa UCTIOIB3YETCS OJJUH pACTIPEACIIUTENb U
naHHbIe 00pabaTeIBalOTCS B OTHOM Oydepe 0e3 mepemenieHus ux u3 oydepa Bxo-
HOTO KOHTaKTa B Oy(dep BbIXOIHOTO KOHTaKTa. Pa3nenbHble pacipenenuTeny nams-
TH UCIIOJIb3YIOTCS, €CJIU (PUIIBTP yBETWYUBAET 00beM Oydepa, Harpumep Mpu Je-
KOMITPECCHH JIaHHBIX.

Cocmosanua puaompos u puirompoeozo zpaga

OuibTPHl MOTYT OBITH B OTHOM U3 TPEX COCTOSHUM, OCTAHOBJICHHOM, 3aIy-
IIIEHHOM (aKTUBHOM) U B COCTOSIHMU Tay3bl. Korjna GuibTp HaXoAUTCs B OCTaHOB-
JIEHHOM COCTOSIHUH, OH HE IPUHUMAET U He oOpabarsiBaeT Meaua Beioopku. Co-
CTOSIHUE 3aITycKa M Tay3bl JjIsl OOJbIIMHCTBA (UIBTPOB HEPA3IUUUMBL. B 3TOM Co-
CTOSIHUM OHU TIPUHUMAIOT Me/IMa BIOOPKH, 00padaThIBAIOT X U MEPEIalOT HA BbI-
xon1. Mckirouenue npencrapisier ABa GuibTpa BOCIIPOU3BOAAIINN (DUIBTD U KU-
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BOHM QuibTp nuctouHuk. Tepmun "xxuBoit ucrounuk" (Live Source Filter) o3nauaer
GUIBTP, TPUHUMAIONUHN JaHHBIC B PEaJbHOM MAacIiTade BPEMEHU U HE N3MEHSIO-
UH CKOPOCTH MOCTYIUICHUS JaHHbIX. Hanpumep, puiabTp cOopa gaHHBIX (capture)
TEJICBU3MOHHOTO TPUEMHUKA.

JKvBoii BUIe0 GUIBTP UCTOYHHUK MTPH TIEPEXOJIC B COCTOSHUE Tay3bl HE TIPO-
AyUupyeT Meaua BeIOopkH. BocmponsBoasimuii Buaeo GUabTp mpu Iepexone us3
COCTOSIHHSI OCTAHOBKHU B COCTOSTHHUE I1ay3bl, IPUHUMAET OJHY Menna BhIOOpKY, O11o-
KUPYET MPUEM TOCIETYIONIUX BHIOOPOK U OTOOpaKaeT MPUHATYIO MEINa BIOOPKY
KaK CTOI KaJp. 3ByKOBOM BOCITPOU3BOIAIINN (HUIBTP HE 00pabaThiBaeT BHIOOPKH
710 MOMEHTA 3aITyCKa, TOCKOJIbKY BOCITPOU3BOIUTH (DparMEeHT 3ByKa HE UMEET
CMBICIIA.

Menemxkep rpada ympasisieT nepexonamMu (PHIBETPOB U3 OJHOTO COCTOSHUS B
apyroe. [IpaBuiibHas MOCIENOBATENBHOCTD NIEpexoa GUIbTPa U3 COCTOSTHUS
3aITyCKa B COCTOSTHHE OCTaHOBKHM M 0OpaTHO JOJKHA 0053aTEIbHO BKIIIOYATh CO-
cTostHUE may3bl. Llenbro mepeBoga GUIBTPOB B COCTOSTHHE MAy3bl SBISETCS CO3/a-
HUE OYepeIn JaHHBIX, pacTpeeNIeHHBIX 10 BCel Ienovke GribTpoB. ITO O3BO-
JISIET 110 KOMaH Ie MTyCcKa HEMEUICHHO Ha4aTh BOCIPOU3BEICHHE MOTOKA JAHHBIX C
TOYKH OCTaHOBKH. [IpuiioskeHUIO HE 00s13aTEFHO MPOU3BOIUTH BHI30B METOA TSI
nepeBoia rpada B COCTOSIHHE IMay3bl, MCHEDKEp Tpada JeaeT 3TO CaMOCTOSTENb-
HO.

PaccmoTpum nepeBoj; GuIbTPOB U3 COCTOSIHHS 3aITyCKa B COCTOSIHUE Tay3bI JIJIS
OOBIYHOTO (PUITBTPA UCTOYHUKA, HATIPUMEDP (PUITBTPA UCTOYHHUKA, TIPOU3BOISIIIETO
yreHue ¢aina. [Ipu nepeBoae GUILTPOB B COCTOSIHHE May3bl MEHEIDKED rpada
YCTAHABIMBAET B TAy3y Kbl (DHIBTP, HAYMHAS C BOCTIPOU3BOAIIECTO (GUITBTPa
Y TIEPENIBUTASCHh BBEPX IO TIOTOKY /10 (GMIbTpa UCTOYHMKA. [Ipu Takoi mociemona-
TETBHOCTHU TIepeBoia (UIBTPOB B COCTOSIHUE TIAy3bl OHU MPOIOIKAIOT MIPUEM, 00-
paboTKy Meara BRIOOPOK M WX Mepeaady, cozaaBas ouepeab JaHHBIX U3 00padoTaH-
HBIX BBIOOPOK. B ToKe BpeMs Tako# MOPSA0K MPea0TBpaIIaeT MOTEPIO BHIOOPOK 1
BBIXOJT GUIIBTPOB U3 CHHXPOHM3AIMU. (DHIBTP HCTOYHHUK JIJIsT YCKOPEHUS TIEPEeBOIa
(GUIBTPOB B COCTOSIHUE TIay3bI CO3A€T HOBBIN MOTOK M T€HEPUPYET HOBHIE BHIOOP-
KU C MAaKCHMaJIbHO BO3MOXKHOHM CKOpOCTHI0. [T0TOK IIpoTanKuBaeT BHIOOPKH IO Iie-
noyke (GUIBTPOB BHU3 110 MOTOKY. Korna nepsasi, moJHOCTHI0 00paboTaHHas oCIie
KOMaH/JIbl OCTaHOBA, BIOOPKA IOCTUTHET BOCHPOU3BOSIIETO (GUIBTPA, OH 3a0710-
KHPYET MprueM BHIOOPOK. DWIBTP BHIIIE MO OTOKY MPUMET CIIEIYIONTYI0 BEIOOPKY
U Takke 3a0nokupyeT npueM. [Iporecc mpomomkaercs 10 TeX mop, MoKa BCE
(UIBTPHI BBIIIE TTO TIOTOKY HE MOJIyYaT CBOW BEIOOPKH, 3a0JI0KUPYIOTCS, U TAKUM
o0pa3oM co3IadyT odepeb NaHHBIX. B pesynbprare, BOCIpOU3BEACHHUE MTOTOKA MO-
’KET HauaThCs B OO0 MOMEHT 0e3 moTepH JaHHBIX. [lepexon B cOCTOsIHHE Tay3bl
MOJKET OBITh JOCTATOYHO JUTMUTEIBHBIM, €CITH B Tpad)e ecTh (PHIIBTP, BBHITTOTHSIIO-
A JEKOMITPECCHIO, HO 3TO HE UMEET OOJIBIIIOT0 3HAYCHUSI, TAK KaK MEPEBOJ] B CO-
CTOSIHHE 3aITyCKa MOKET OBbITh MPOU3BEICH B JIIO00H MOMEHT BPEMEHHU MpaKTHYe-
cku 6e3 3aaepkKu. OUIbTp UCTOYHUK U BOCIIPOU3BOMSIINN QUIBTP HE UMEIO
Hepexo/ia B COCTOSIHHE 3aITyCKa, OHU TPOCTO MPOJO0IDKAIOT TPOIECC 00padOTKH
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naHHbIX. BocnpousBondmuii GUIbTp HAYMHAET MPUHUMATh BEIOOPKH U3 OYEpEU
JaHHBIX ¥ BOCIIPOU3BOJIUT UX B COOTBETCTBUHU C UX MOTOKOBBIM BpeMeHeM. Eciu
oyepeiHas BHIOOpKA TpeOyeT MPOMEKYTOUHOTO XPaHEHHUS IO MOMEHTa BOCIIPOU3-
BeJIeHUs1, GUIBTP OJIOKUPYET MPUEM HOBOM BHIOOPKH WJIM IPUHUMAET €€ B OYEPE/lb
Ha paboyeM MOTOKe.

JXKuBoil HCTOUHUK, HAIPUMED TEIEBU3NOHHBIN IPUEMHUK, SBISETCS UCKIIIO-
YeHHEM B JaHHOM nporuecce. [Ipu Hanuuuu B rpade )KMBOro MCTOUHUKA, HE CO3/a-
€TCsl OUepeIU JaHHbIX, TOCKOJIBKY I'pad MOXKET CKOJIb YTOJHO JIOJT0, HAXOUTCS B
COCTOSIHUU I1ay3bl U yCTApEBILNE JAHHBIE B OYEPEIN CTAHOBATCS IPOCTO HEHYXK-
HbIMU. Takum 00pazoMm, )KUBOM UCTOYHUK ITPOU3BOAUT BEIOOPKH TOJIBKO B COCTOS-
HUU 3aITyCKa.

B cocrostHuu ocTaHOBKH (PHIIBTPBI HE TPUHUMAIOT HUKAKUX BBIOOPOK. PUIBTP
MCTOYHUK BBIKJIFOYAET paboure MOTOKH, Ipyrue (GUiIbTPhI BBIKIIOUAIOT CBOU pado-
Yyue MOTOKH, KOTOpble 00padarbiBaiu JaHHble. KOHTAKTBI MpeKpaliaoT pacipee-
JIEHUE aMSTH.

Cunxponuzayusn punrompoe

CunxpoHH3a1u0 QUIBTPOB B rpade OCyIIECTBIISIET MEHEKED rpada. Bpemen-
HbIE OTCYETHI, POpPMUPYEMBIE MEHEIKEPOM rpada, HazbiBatoTcs reference clock.
JIOCTIOBHO ATOT TEPMHUH MOXKHO TMIEPEBECTH KaK CChIIKAa HA TEHEPaTOp TAaKTOBOH ya-
CTOTBI, O0JIee TOYHO TI0 CMBICITY 3TO T€HEpPaTOp TAKTOBOW YaCTOTHI, HCIIOJIb3YEMBIiA
JUIE CHHXpOHM3AINH QUIbTPoB. YacTo 3TOT TEPMHH MEPEBOAST KaK CCHUIOYHOE
Bpemsi. JIto6oi punbTp B rpade MOXKET UCIOJIb30BATHCS MEHEIKEPOM KaK UCTOY-
HUK CCBUIOYHOTO BpeMEHHU, eciu OH mnpenocrtasisget unrepgeric IReferenceClock.
OumibTp DirectShow MOXKeT ObITh HCTOYHUKOM CCHUTOUHOTO BPEMEHH, €CJIU OH
UMEET JOCTYIl K CHCTEMHOMY TaiiMepy, HanpuMmep, GUIbTp 3ByKOBOM 00pabOTKH.
Ecnu vy ogun punerp He nMmeeT uHTepdeiica cChIOYHOTO BPEMEHH, TOT/Ia MEHe-
IoKep rpada UCroib3yeT 0OBEKT Ha OCHOBE CHCTEMHOTO BPEMEHH, KOTOPbIi Oyier
UCIIOJIb30BaThCA ISl CHHXPOHHU3AUU PUIBTPOB. ICTOUHHUK CUHXPOHU3AIIUU MO-
XKET OBITh BHIOpAH MPUIIOKEHUEM U yKa3aH MeHekepy rpada. ITo BO3MOKHOCTD
UCIIONIB3YETCS B PENIKUX CIIyYasiX, KOTJa K HCTOUHUKY CHHXPOHU3ALUU TIPEbsIB-
JS0TCS 0COObIe TPEOOBAHMUS.

HoMuHnanbHO€ 3HaY€HWE TAKTOBOTO MHTEPBAJIa CHHXpOoHU3aropa paBHo 100 Ha-
HOCEKYH/JI, TOYHOE 3HAU€HHE MOXKET OBbITh U MeHbIle. [1oayunTs 3HaueHue BpeMe-
HU MOXHO, BbI3BaB MeTo] [ReferenceClock::GetTime. Hauano orcuera BpemeHu
3aBUCHUT OT pean3alliu, I03TOMY a0COMIOTHOE 3HAYCHUE BETMYUHBI BPEMEHU HE
UMeeT 0co00ro 3HaueHus. BaxkHO omnpeennTh OTHOCUTEIHHOE BPEMsI OT MOMEHTA
crapra rpada. Meron GetTime Bcerna g0mKeH BO3BpaIiaTh MOHOTOHHO YBEITUYH-
BaIONIYIOCA BeIMUMHY. ECiu B KauecTBE CUHXPOHHM3aTOpa UCTIOIB3YyETCs anmnapar-
HbIJ UCTOYHUK, U €CJIU B MPOLECCE €r0 HACTPONKH BEIMYMHA BPEMEHU YMEHbBIIIU-
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nack, GetTime momkeH BO3BpamiaTh mocieHee 3HaueHue 10 TeX 1op, IToKa 3Hade-
HUE BPEMCHH alllapaTHOrO UCTOYHHMKA HE JOCTUTHET BO3BPAIIaEMOTO 3HAYCHHSI.

[Ipu 3anycke rpada MeHekep rpada NpUMEHsIET CIEAYIOMINI aIrOPUTM BbIOO-
pa CUHXpOHHU3aTOpa.

e Ecmu IMPUITIOKCHUCM BLI6paH HCTOYHUK CUHXPOHH3alluKU, TO OH U UCIIOJIb3Y-
CTCA.

* Ecnu rpad conepxut xxuBoii puinsTp uctounuk (live source filter), koropsrit
nonnepxkubaet unrepgeric IReferenceClock, To ucnonb3zyercs 3TOT GUIbTP.

* Ecnu rpad He comepKuT )KMBOTO UCTOYHUKA, UCTIONB3YETCs JH000M PUIIbT,
kotopbit moaepskubaet unrepdeiic IReferenceClock. Ipeanourenue orna-
eTcsi coennHeHHbIM (prbTpam. Ecnu B rpade ects Gpunbtp, oOpabdbarsiBaro-
U 3BYK, TO BHIOMPAETCSI OH.

e Ecnu HEeT COOTBETCTBYIOLIETO (PUIIBTPA, TO BEIOUPAETCA CUCTEMHbBIN CUHXPO-
nuzarop(System Reference Clock), 6azupyromniuiicss Ha CHCTEMHOM BPEMEHH.

o [IpunoxeHue MOXKET YCTAHOBUTHh COOCTBEHHBIN CHHXPOHHU3ATOP, BHI3BAB ME-
Ton MeHemkepa rpada IMediaFilter::SetSyncSource. 3To MoXxHO nmenars,
€CJIM €CTh CYIIECTBEHHBIC TPUUMHBI ISl OTKa3a OT aBTOMAaTU4YeCKOro BbIOOpa
CUHXPOHHU3aTopa. MOXKHO yKa3aTh MEHEKepy, HE HCIIOIb30BaTh CHHXPOHU-
3aTOp C LEIbI0 MAaKCUMAIIBHOTO YCKOPEHUSI 00paOoTKH JaHHBIX. [[j1s1 aTOTO
MeTron SetSyncSource BbI3bIBAE€TCS C HYJIEBBIM IMapaMeTpoM. J1j1si BOCCTaHOB-
JICHHsI CHHXPOHHU3aTOpa 10 YMOTYaHHUIO BBI3BIBAETCS METOJ
IFilterGraph::SetDefaultSyncSource. [{ns1 Bo3Bpara ykazaresns Ha HICTOYHUK
CCBUIOYHOTO BPEMEHHU, KOTOPBIA UCTIOIB3YETCS M0 YMOTYAHUIO, CICTYET BhI-
3Batb Meton IMediaFilter::GetSyncSource, 3anpocuB uHTepdeiic y MeHemKe-

pa rpada.

Korna nponcxoaut n3MeHeHne CHHXPOHU3AINU, MEHEKep rpada yBeIoMIIseT
¢bunsTpsl B rpade, Be3biBasg Metos IMediaFilter::SetSyncSource as kaxaoro
¢unbTpa. [Ipunoxxenue He JOMHKHO BBI3BIBATH ATOT METO IS KaXKI0TO (PHIIBTPA.

B DirectShow nmeercs 1Ba ICTOYHUKA CHHXPOHU3UPYIOIIETO BpEMEHU abCco-
JIOTHBINA 3TO CCHUIOYHOE BPEMSI U OTHOCUTEIbHBIN, KOTOPBIM Ha3bIBAETCS TTOTOKO-
Boe BpeMsi. [ToTokoBoe Bpemsl ellie Ha3bIBalOT BpeMEHEM MpecTaBiIeHus (presenta-
tion time). [TorokoBoe BpeMmst orpeiesiieTcsi OTHOCUTENHHO MOMEHTA 3aIlyCcKa Ipa-
¢a. Korna rpad crapryet, mOTOKOBOE BpeMsl ONpeAeIAeTCs KaK pa3HULla MKy
CCBUTOYHBIM BpeMEHEM U BpemeHeM ctapta. Ecnu rpad B cocTosiHUM may3bl MOTO-
KOBOE€ BpeMsl 3alIOMUHAETCs MpU niepexoie rpada B cocrtosiHue nay3bl. [locie ome-
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panuu noucka (seek) 1mo noToky nmoTokoBoe Bpems copacbiBaeTcs B Hynb. Korga
rpa¢ OCTaHOBJIEH, IOTOKOBOE BPEMs HE OIPEAEIICHO.

Kaxxnas Mmeaua BeiOOpKa cHaOKaeTcs BpEMEHHBIM IITaMIIOM (time stamp), KOTo-
phIil popMupyeTcs U3 MOTOKOBOTO BPEMEHU M HOPMAIU3YETCsI OTHOCUTENBHO CTap-
ta rpada. Crapt rpada npuHUMAaETCs 3a HYJEeBOU OTCUYET BpeMeHu. BpemeHnHou
HITaMI YKa3bIBaeT, KOrJa BbIOOpKa Obljia 3anucana, a AJis pekuma BOCIIpOU3Be/ie-
HUS YKa3bIBAET, KOT/la BIOOPKA JOMKHA ObITH BOCIIpOU3BeeHa. BpemeHHoi
IITaMII COJICPKUT HaYaJlo BBIOOPKU U BpeMmsi ee okoHuaHusl. [Ipu crapre rpada me-
HeKep rpada Mpor3BOAMT 3aMlyCK KaXA0ro GUIIbTpa, 4YTO MPUBOJIUT K He-
OOJIBIINM CMEILIEHUSIM BO BPEMEHHU CTapTa Mexay QuibTpamu. s KoMIIEHCAuU
ATHX CMEIICHUN MeHeKep (PUIbTpa yCTaHABIMBAET BPEMS CTapTa ¢ HEOOIBIINM
OIIEPEKEHUEM.

Hcenonvzosanue oovekmoe DMO ¢ DirectShow

Bce Buzeo u 3BykoBbie Koieku B Windows peaan3oBaHbl B apXUTEKTyPe
DMO. IMockonbky ¢punbTpsl DirectX BKIIFOUAIOT TaK)Ke U KOJIEKH, HEOOXOAMMO
uMeTh obiee mpeactasienue 06 apxutekrype DMO. O6bsekr DMO 310 COM
0OBEKT, MPeTHA3HAYCHHBIN 17151 TpeoOpa30BaHusl TaHHBIX.

O0bexT DMO MOkeT IMETH M BXOJOB U N BBIXOA0B. BXOIBI U BBIXO/IBI
o0BbeKTa Ha3bIBatOTCA MoToKaMHu. [10TOK He sSIBIsIeTCS 0OBEKTOM, 3TO IPOCTO CChLII-
Ka Ha MHJIEKC BXOJIa WM BbIX0Aa. KoMnm4ecTBO MOTOKOB ONPEAEIsETCs BO BpeMs
MPOEKTUPOBAHUS.

Bce nannbie, oopabareiBacMbie DMO, xapakTepusyroTcs Menua TunoM. Me-
J1a TUII ONIPEACIISIET COAEPKaHUE JAHHBIX U TEXHUYECKHE XapaKTEePUCTUKH.
Hampumep, Buneo nzodpaxkenue pazmepom 320x240 nukceneit, RGB 24 6ura 310
ovH Menua tvr, a 383yKk PCM 44,1 kI'1, 16 6ut, crepeo, 3To Ipyroit Meaua THIL.
Menua tun onuceiBaercs ctpykrypoii DMO MEDIA TYPE, kotopas nomkHa
OBITH 3aMOTHEHA Tepe]] HadyaaoM 00paboTku JaHHBIX. OOBIYHO MTOTOK MOXKET 00pa-
0aTbIBaTh HECKOJIBKO MEIMA TUIIOB, WJIH OTPAaHUYUBATHCS OTPEICIICHHBIMH XapaK-
TepucTukaMu oaHoro meaua tuna. Hekotropeie DMO moryT oOpabaTsiBaTh MIHPO-
KU Auana3oH Menua TunoB. [IpuioxkeHue MOXXeT Npor3BECTH NEPEUUCIICHUE Me-
JIMa TUTIOB JIJIsl TIOTOKA U IIPOBEPUTH UX Ha COOTBETCTBUE TPEeOyeMbIM XapaKTepu-
CTHKaM.

Apxurexktypa DMO Bo3naraetr 0TBETCTBEHHOCTh 3a paciipenesicHue oydepa
JTaHHBIX Ha puiioxenne. Kaxapiit 6710k maMaTu BXOAHBIX JaHHBIX DMO opranu-
30BaH kak COM o6ObekT u nopnepxxkusaet unrepdeiic IMediaBufer. ot unrep-
(eric comep KUT METO/IbI JJI1 YCTAaHOBKH pa3Mepa Oydepa v BO3BpalllaeT yKa3areib
Ha Oydep u pacnpeneneHHbIN pasmep Oydepa. [To ymonyanuio npeamnonaracTcs



Aunekcannp Jleayk. DirectShow wu teneBunenue. © 17

MCIIOJIb30BaHNE BXOAHOTO M BBIXOIHOTO Oydepa TaHHBIX, TAK)KE MPEIyCMOTPEHa U
BO3MOXKHOCTb 3arpy3KH BBIXOJHBIX JaHHBIX BO BXOMHOU Oydep. [lepBas Bo3MOX-
HOCTh peaJin3yeTcs 10 yMOJIYaHUIo ¢ nomoibio uatepdeiica IMediaObject, BTo-
pas ¢ nomonibto uaTepdeiica IMediaObjectInPlace, koTopsiii MOXKeT U HE TOAAEP-
KUBATHCSI OOBEKTOM.

[Tpunoxxenue DirectShow MoxeT ucnonb3zoBath 00bekThl DMO ¢ momo-
mbto ¢punsrpa 06eptku (DMO Wrapper Filter), xoTopsiif mpon3BoauT cOOpKy
HECKOJIbKUX 00bekToB DMO 1 10o3BOsIsieT MCIIOB30BaTh UX Kak GunbsTp Direct-
Show. @unbsTp 00epTKa CKPHIBACT BCE JCTANIN PEATU3allUU U UCTIOJIb30BAHUS
DMO, Takue kak pacnpeneneHue 0ydepon, nepecouika nanubix yepe3 DMO u tak
nanee. [Tockonbky pubTp 06epTka codupaet 0obekTel DMO B enuHbIN
KOMILJIEKC, IPHIIOKEHUE MOXKET 3allpallinBaTh 1000 HHTEpdeiic, mpenocTanise-
Mbiit DMO. TlpunoxkeHue He JOKHO BMEIIMBATHCS B MPOIecc 00padOTKU MOTO-
KOB, KoTOpbIi BeinonHseTcss DMO. Ipespamenne DMO B ¢punstp DirectShow
BBITIOJTHSACTCS TOCTaTOYHO MPOCTO U HE TPeOyeT OT MpOrpaMMHKCTa 3HAUUTEIBHBIX
YCHJIUM.

Coeaunenue GuiabTpOB

Coenunenue GUIBTPOB MPOU3BOIUT MeHeKep rpada. [anee onuceiBaeTcs Me-
TOJIMKA, KOTOPOH PYKOBOJCTBYETCS MeHekep rpada. [IporpaMMucT He ToIKeH
MPUMEHSTH OMTUCHIBAEMYIO METOAMKY TMPU COSAMHEHUH (UITBTPOB.

Coenunenue GUIBTPOB MPOU3BOIUTCS C MMOMOILBIO KOHTAKTOB. YIPABIEHUE CO-
€IMHEHHEM (QUIBTPOB OCYILECTBIsAETCS MocpeAcTBOM uHTepderica IPin, koropbrit
IIPEAOCTABISAETCS HAa KOHTaKTe. Kaxkaplid COeIMHIEMbIN KOHTAKT UMEET MEAUA THIL,
onuceiBaeMbiii cTpykTypoi AM__MEDIA TYPE. Ilpunoxenue npu coenMHEHUN
(UIBTPOB JOKHO UCIIONB30BaTh METO/IbI MEHEKepa rpada U HUKOTAa HE BbI3bI-
BaTh METO/bI MHTEPGENHCOB (HUIBTPA UM KOHTAKTa. B onrcaHuu METOJ0B UHTEP-
¢etica IPin (1 1pyrux) npsiMo ykas3blBaeTCsl, pa3peliacTcs MPUIOKEHUIO UCIIOIIb30-
BaTh JIAHHBIN METOJ WIH HET. ECiu MeTo He MOXKET IPUMEHSATHCS IPUIIOKEHUEM,
TO 3TO O3HAYAET, YTO OH MPUMEHSETCS TOJIBKO (PUIBTPOM MU MEHEKEpOoM Irpada.
CoenvHenune GUIBTPOB MOKET MPOUCXOAUTD MPSIMO € YKa3aHUEM COCAMHSIEMbIX
(GuUIBTPOB UIIM HETIPSIMBIM CITIOCOOOM, HapUMeEp MPHU BBI30BE METO/Ia, KOTOPHIii
POM3BOAUT BocnpousBeaeHue Qaiina. [lepea coennnennemM GuiabTPOB OHHU JTOTIXK-
HBI OBITH YCTAHOBJICHHI B Tpad. ITO AenaeT Iub0 MpuiioKeHue, 1100 MeHeKep
rpada. [Ipu HENpsIMOM COEMHEHUH BCE YIPABICHUE TOCTPOEHUEM Ipada rnepena-
eTcsi MeHepKepy rpada. MeHnemxep rpada caMOCTOATENbHO ONPEACIIAET, KAKUe
(UIBTPBI TOJKHBI UCIIOJIB30BAThCA B rpade, yCTaHABIMBAET UX U COeqUHsET. B
MPOLIECCE COEIMHEHUS (PUIIBTPOB OCYIIECTBISIETCS IPOBEPKA MEIMa TUIIA TTOTOKA,
comlacoBaHue pacnpenesneHus oydepa u 3anpoc HeoOXOIMMbIX UHTEP(DENCOB.
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[Ipouecc coenquHenus AByX (GPUIBTPOB MPOU3BOAUTCS CIEAYIOIIUM 00pa3oM:

*  Menemxep rpada BoizbiBaeT MeTo1 [Pin::Connect Ha BEIXOAHOM KOHTAKTE,
nepesiaBasi METOy yKazareib Ha BXOJHOM KOHTAKT CIEAYIOIIEro (PuibTpa.

» Eciu BbIXOJHOW KOHTAKT CIIOCOOEH K COEJUHEHHIO, TO OH BBI3bIBAET
[Pin::ReceiveConnection Ha BXOJHOM KOHTaKTe coeHHsIeMoro Gpuibrpa. Me-
TOJ] TIPOBEPSAET, MOXKET JIU BXOJJHOW KOHTAKT COSAUHUTHCS C MEIua TUIIOM
JAHHBIX, KOTOPBIH MpeaiaraeT BEIXOAHONW KOHTAKT.

* Ecnu BXOIZHOUW KOHTAaKT MOXKET IPUHUMATh JaHHBIE C IIpeyiaracMbIM Meaua
TUIIOM, TO QUIBTPBI COSTUHSIOTCS.

Bce coennnenust GpuibTpoB MPOU3BOIATCS MPU OCTaHOBIEHHOM rpade. Cyie-
CTBYET BOBMOXKHOCTh TMHAMHUYECKOTO TOJIKITIOYeHHS (DUIIBTPOB MIPH 3AITyIIIEHHOM
rpade. B TakoMm ciyuae GuUABTp JOMKEH MOAACPKUBATH HHTEPPEICHI
[PinConnection u IPinFlowControl. BonbmuHcTBO QPUIBTPOB HE MOAIEPKUBAIOT
auHaMu4Yeckoe coennnenne. Coennuenue GUIBTPOB OOBIYHO MPOU3BOIUTCS BHU3
10 MOTOKY, BHaYaJie MOAKIIOYAETCS] BXOJHOW KOHTAKT MepBOro (hUIbTpa, 3aTeM BhI-
XOJTHOM KOHTAKT MEPBOT0 (PUIBTPaA MOAKIIOYAETCS K BXOTHOMY KOHTAKTy BTOPOTO
¢bunpTpa 1 Tak ganee. Bee GUABTPHI JOMHKHBI MOAIEPKUBATH TAKOW TOPSAOK CO-
enuHeHus. HekoTopsie GUIBTPBI MOJICPKUBAIOT U OOPATHBIN MOPSIOK COSTUHE-
Hus. Hanpumep, punbsrp mynerumiekcopa (Mux) MOXeT OBbITh MOIKIIIOUEH K
GbubTpy (aiIoBOTO MUCATEINs Mepel MOAKITIOUEHUEM CBOETO BXOIHOTO KOHTAKTA.

Coznacoeanue meoua munos npu coeOuUHeHuu GuILmMpos

Korma menemxep rpada Bei3siBaeT Metof [Pin::Connect on mpoBepsieT meana
THUI HA KOHTAKTE. ECTh HECKOJIBKO BAPUAHTOB YKa3aHUSI MEINUA TUIIOB, KOTOPHIE
ITO3BOJISIFOT IPOU3BOUTH COETMHEHUE:

e Menua TMN yKa3aH NOJHOCTHIO, Bce 1o CTpykTypel AM__MEDIA TYPE
3anonHeHsl. Ecnin coenunsiemMbie GUIBTPBI HCIIOIB3YIOT TAKOM Meaua THII,
TO KOHTAKTBI €r0 IPUHUMAIOT U IPOU3BOAUTCS COCINHEHUE.

* Menua TiN yKa3aH YaCTUYHO, MOJISI NIABHOTO THUIIA, MOATHUNA WM dhopmara
umeroT 3Hayenne GUID NULL. Benuuuna uaentuduxaropa GUID NULL
B JJAaHHOM CJIy4ae UTPaeT poJib MOACTAHOBOYHOTO 3HAKa, YKa3bIBasl, 4TO JIFO-
00€ 3HaYCHHUE BEJIMYUHBI TpUEMIIEMO. B 3TOM Cilyuae KOHTaKThl POU3BOJIAT
COIIACOBaHME YACTUYHBIX MEIHA TUIIOB.

* Menaua Tin He yKa3aH. Ykaszarenab Ha CTpyKTypy paBeH NULL, koHTakThI co-
IJIACOBBIBAIOT JIFOOOM Meara TUII, TPU KOTOPOM BO3MOKHO COEUHEHHE.
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Ecnu koHTaKThl COeAUHUINCH, TpadUueCKUd MEHEIKEP 3aMOIHIAET MeIra TUI
MOJIHOCTBIO, YTOOBI OTPAHUYUTH YUCIIO BOBMOXHBIX ME/Ia TUIIOB ISl COCTMHEHUSI.
B nporiecce cornacoBaHus BBIXOJJHOM KOHTAKT MpeJiaracT Meaua TUII, BEI3bIBas Ha
BX0JTHOM KoHTakTe MeTo [Pin::ReceiveConnection. BXogHO# KOHTaKT MPUHUMAET
WJIM OTBEpPraeT MpeJyIoKEHHBIA MeIia TUIL. DTOT MPOIECC MOBTOPSETCS /10 IpueMa
COCIMHEHUS WU JI0 UCUEPITaHUS BBIXOAHBIM KOHTAKTOM BapUAHTOB JOCTYITHBIX
Meaua TUIIOB. BrIOOp Meaua TUIOB, TIpeyiaraeMbIX JJIsi COSTMHEHUS, 3aBUCUT OT
peanuzanuu. B DirectShow npennaraercs nepeducisaTh MpeayCcTaHOBICHHbBIE Me-
JIFia TUIIBI HAa BXOJHOM KOHTAKTE M COIIOCTABIIATh UX C MEAUa TUIIAMU Ha BBIXO/I-
HOM KOHTaKTe, Ucrmoiab3ys meron [Pin::EnumMediaTypes.

Coznacoeanue mpancnopmupoéku OaGHHbIX

[Tocne cornmacoBaHusl MeAra TUIIOB KOHTAKThI HYKIAIOTCS B TPAHCIIOPTE JaH-
HBIX OT QuibTpa K puneTpy. B DirectShow HeT orpaHnyeHuii Ha napameTpbl
TpaHCIOpPTa, JOCTATOYHO, YTOOBI 00a (GUIIBTpa MOIIEPKUBAIIA OJIUHAKOBYIO CXEMY
TpaHcnopra qaHHbeix. Haubomnee ynorpedburenbHas cxema TpaHCIIOPTa 3TO Mepesa-
4a JaHHBIX Yepe3 JIOKAJIbHYIO MaMsTh.

CyuiecTByeT ABE pa3HOBUIAHOCTH TPAHCIIOPTA Yepe3 JOKAIBbHYIO aMsTh, KOTO-
peie noaaepxkuBarorcs DirectShow:

» [lepBas Mozxens npeAnonaraeT, uTo GUIBTP UCTOUHUK TEHEPUPYET Meaua
BBIOOPKY JAHHBIX U OTIIPABISIET UX (PHIBTPY HIDKE MO MOTOKY. HyokHwMiA
(UIBTP NACCMBHO NPUHUMAET JaHHbIE U 00pabaThIBaeT UX. DTa MOJEIb
TpaHCIOpPTa JaHHBIX HA3bIBAETCA MOJIEIbIO MpoTankuBaHus (push) nan-
HbIX. OHa NpUMeHseTCsl Hau0oJIee YacTo U UCIIONb3yeT HHTEphEcC
IMemInputPin.

* Bropas Monens ucnonb3yeT crnocod nepesadu JaHHbIX MO 3a1pocy.
OWIBTP UCTOYHHK JAHHBIX COEIUHSAETCS C (PUIBTPOM CUHTAKCUYECKOTO
pazbopa (parser filter), koTopblil 3anpalMBaeT JaHHbIe Y (PUIBTpa HCTOU-
HuKa. Ha 3TOoT 3ampoc puibTp UCTOYHUK OTBEYAET NEepenayeil TaHHbIX.
OTa MOJIeNb Ha3bIBAE€TCSI MOZAEIIbIO BBITAIKUBAHUSA JAHHBIX, TOUHEE U3BJIE-
YeHUEM JaHHbIX Y uctouHuka (pull). OHa nmpumeHsieTcs pexe 1 UCTIONb3Y-
et unrepdeiic IAsyncReader.

B Tpancniopte 1aHHBIX ¢ UCIIOIB30BAHUEM JIOKAJIBLHOM MaMsITH 3a pacipeere-
Hue OydepoB nanHbIx oTBeTcTBeHEH COM 00BEKT, Ha3bIBaCMBIN pacIpe/ieiu-
teneMm. OH npegocranisieT uHTepdeiic IMemAllocator. Oba KoHTaKTa y4acTByIO-
1€ B COCTMHECHUH UCTIONB3YIOT OAWH OO OOBEKT pacrpeaennTes, HO BBIXO/-
HOUW KOHTAKT OMNPEIEIACT UCIIOIb30BAHUE PACIIPEAECTUTENSI. BBIXOOQHON KOHTAKT
YCTaHABJIMBAET CBOMCTBA PACTIPEACIIUTENS TAMSATH, KOTOPBIE OTPEICIISIFOT, CKOIBKO
OydepoB OyzieT co3/laBaTh pacnpeeauTeb, pa3Mep Kaxaoro Oydepa u BbIpaBHU-
BaHUE MaMATH Ha TPaHMITY. BBIXOIHON KOHTAKT MOXET OBITh TIOJYMHEH TpeOOoBa-
HUSIM, KOTOPBIC TIPEIBSBIISACT K PACIIPEICTUTEIIO BXOTHON KOHTAKT.
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B monenu Tpancnopra, ucnonb3ytoniei nuarepdeiic IMemlnputPin(push), pac-
MIPEACIIUTEIb MPU COITIACOBAHUU BBITIOJIHSIET CJICIYIOIINE ICUCTBUSA:

* BBIXOIHOM KOHTAKT MOXET BbI3BaTh MeToa IMemInputPin::
GetAllocatorRequirements 1151 yaeta TpeOOBaHUN BXOJHOTO KOHTAKTa K
cBoiicTBam Oydepa. BrIXoaHON KOHTAKT JOHKEH YUUTHIBATH TPEOOBAHMUS
BXOJIHOTO KOHTAKTa, €CJIM HET 0COOBIX YCIOBUM MPETISITCTBYIOIIHUX ATOMY.

* BBIXOmHOM KOHTAKT MOXKeT BbI3BaTh MeToa IMemlInputPin::GetAllocator mis
3arpoca pacupeeIUTENIs ¢ BXOAHOTO KOHTAKTA.

*  BrIixogHOI KOHTAKT BEIOMpAET pacnpeneautesib. OH MOXKET UCTIONb30BaTh
pacnpenesnTeNb BXOJIHOTO KOHTAaKTa WA CO3AaTh CBOM.

* BrexogHoii koHTakKT BbI3bIBaeT MeToq IMemAllocator::SetProperties s
yCTaHOBKH CBOMCTB pacmpeneiauTels. Pacnpenenurens MoKeT HE BBITIOJ-
HUTb YCTAaHOBKY CBOMCTB. DTO MOXXET MPOU30MTH, €CJIH UCIIOJIB3YETCs pac-
IpeIeNIUTENb BXOJHOTO KOHTaKTa. PacnpeneauTens BO3BpaliaeT AeHCTBU-
TeJIbHBIC CBOMCTBA, KaK BBIXOJIHBIC ITapaMeTpbl B MeToze SetProperties.

* BxomHnoit koHTaKT MomKeH BbI3BaTh IMemAllocator::GetProperties st ipo-
BEPKH, YTO CBOMCTBA PACTIPEICITUTEIS IPUMEHUMEI.

* BBIXOIHOM KOHTAKT OTBEYAET 3a paclpe/iesIiCHUe MaMATH pacrpeaeauTeaeM
U ee 0OCBOOOK/IEHHE TIPU CTapTax M OCTAaHOBKaX rpada.

B mopenu Tpancnopta, ucnons3ytomei natepdeic IAsyncReader (pull), pacmpe-
JCITUTEINb MPU COTTACOBAHUH BBIMTOJIHSCT CJICAYIOIINE JCHCTBHS:

* Bxomnoii konTakT BbI3bIBaeT MeTon [AsyncReader::RequestAllocator Ha BbI-
XOJTHOM KOHTAaKTe, B KOTOPOM yKa3bIBaeT TpeOyemble CBolicTBa Oydepa u Mo-
KET MPEeOCTaBUTh CBOM pacIpeieNuTeNb.

*  BrIixogHOI KOHTAKT BEIOMpAET pacupenenutesib. OH MOXKET UCTIONh30BaTh
pacCIpeneNnuTeNb BXOAHOTO KOHTAKTA W CO3J1aTh CBOM.

* BbIXOIHOM KOHTAKT BO3BpAIlA€T PACIPEACIUTEND B BEIXOJHOM MTapaMeETPe
merona RequestAllocator. BXogHO#M KOHTaKT JOJI’KEH MMPOBEPUTH CBOMCTBA
pacupeneuTeN .

* BXO0aHOM KOHTAKT OTBEYACT 3a paclpeAcICHUE aMITH PacIPeICIUTEIICM
€€ 0CBOOOXKIIEHHE.

* B moboe BpeMs nporiecca corliacoBaHus 1000 KOHTAKT MOXKET MPepBaTh
COEINHEHHE.
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Ecmu BBIXOI[HOﬁ KOHTAKT MCIIOJB3YCT paCHpPCACINTCIIb BXOAHOTO KOHTAKTA,
TO OH MOXKCT HCIIOJIB30BATLCA TOJIBKO AJIA ITPOMU3BOACTBA BBI60pOK JJIA OTOI'O
BXOJHOI'O KOHTAKTA. CDI/IJ'IBTp HC MOXKCT HUCIIOJIB30BAaTb 3TOT PACIIPCACINTCIIb
AJIA IIPOU3BOACTBA BLI60pOK I APYTUX CBOUX KOHTAKTOB.

B nporiecce coenunenust GuiabTpy MOXKET MOHATOOUTHCS POU3BECTH MTOBTOP-
HOE COEMHEHHE CBOET0 KOHTAKTA. JTO MOXET MPOU30MTHU B CICAYIOIIUX CIydasiX:

Korna ¢unstp sBrsercs GuiabTpoM, IyOIUPYIOIIMM BXOJIHBIE TaHHBIC B
HECKOJIBLKO BBIXOJIHBIX TTOTOKOB 0e3 ux n3menenus (Tee filters). Otot duibTp
NPUHAMAET JUAana3oH MeIua THIIOB, HO MEWa TUIIBI JJOJDKHBI OBITh O/TMHA-
KOBBI JIJIsl BCEX COEIMHEHUN U MOATOMY (PUIIBTP JAOJKEH COIVIacOBaTh BCE
BBIXOJIHBIE COETUHEHUS TTOCTIE BBIITOJHEHUS! BXOTHOTO COEIUHEHUS. DTO MO-
’KET MOTpeOOBaTh MOBTOPHOTO COETMHEHUSI KOHTAKTOB.

Korna ¢unbetp siBnsiercst GuabTpom, KOTOPBI MOAU(PUIUPYET JaHHBIE B UC-
XOZIHOM Oydepe 6e3 X KONMUpOBaHUs B OTJEIbHBIN BBIXOAHOU Oydep (trans-
in-place filter). Takoil pUIBTp TOIKEH UCIIOIB30BATh TOT K€ CaMblil pacrpe-
JEIIUTEND JIJIsI BXOJAHOTO U BBIXOJHOTO COeNMHEHUs. [1epBhIil coenuHsIEMbII
KOHTAKT (BXOJHOM MJIM BBIXOJIHOM) COIVIACOBBIBAET COECAMHEHUE OOBIYHBIM
obpaszoM. Korna coeaunsieTcst BTOpoil KOHTaKT, EPBbI pacpeeIuTeNb MO-
KET He IIPOITH comtacoBaHue. B 3ToM ciyyae BTOpoil KOHTaKT BbIOMpaeT
JPyTOi paclpeAesIuTeNb, U IEPBbI KOHTAKT IOBTOPHO COEAMHSETCS C HO-
BBIM PACHPEIAECIUTEIIEM.

[Tporecc MOBTOPHOTO COCAMHEHUS IIPOUCXOUT CIIECAYIOIUM 00pa3oM:

OunbTp BhI3bIBaET MeToa [Pin::QueryAccept Ha gpyrom KoHTakTe HUIBTpa
C HOBBIM M€J1a TUIIOM.

Ecau BBI30B MeTO1a 3aBepiiruics 6e3 ommOKHy, BeI3bIBacTcs MeTo [Filter-
Graph2::ReconnectEx 151 BBITOMTHEHUS! TOBTOPHOTO COEIUHEHUSI.

""Humennexkmyanvnoe' coedunenue gpunompos

MexaHu3Mm "HHTEINEKTyaaIbHOr0'" COeIMHEHUS UCTIOIb3YETCSI MEHEHKEPOM Ipa-
¢a npu nocTpoeHUN U nepecTpoeHuu rpada. OH COAEP>KUT HECKOIBKO CBA3aHHBIX
aNTOPUTMOB TSI BBIOOpa (QUIBTPOB NIPU BKIIOYEHUH UX B Tpad. AITOpUTMBI "UH-
TEJUICKTYJIbHOTO'" COEIMHEHUS NPUMEHSIOTCS B CIEAYIOIINUX METOJAX:

IGraphBuilder::Render

IGraphBuilder:: AddSourceFilter
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* [GraphBuilder::RenderFile
e [GraphBuilder::Connect

* ICaptureGraphBuilder2::RenderStream

Meton Render ctpout BeTBh Tpada. OH HaunHAET PabOTy C HE MOAKIFOUYEHHOTO
BBIXOJTHOTO KOHTAKTa, YCTAHOBJICHHOTO B rpad (UIBTpa U CTPOUT BETBH rpada
BHU3 110 MOTOKY, T00ABJIsIS TPU HEOOXOAMMOCTH TIPOMEXKYTOUHBIE (PUIIBTPHI. B
Ka)KJIOM IIare ajropuTMa METOJl UIIeT s (GUiIbTpa Apyrod GUIBTpP, KOTOPHIH MO-
KET C HUM COEMHUTHCA. Ecin PuibTp uMeeT HECKOIBKO BHIXOAHBIX KOHTAKTOB,
MOTOK MOXKET pa3BeTBIATHCS. [loMCK OcTaHaBIMBAETCS, KOTJIa TOTOK MOJIHOCTHIO
obOpabotan. Ecnu anroputm 610KupyeTcs, B Kakoi JIMOO TOYKE, OH MOXKET BEP-
HYTHCSI B HAYAJIO W MPOJIOJKUTE PabOTy ¢ ApyruM HAOOpOM (UITBTPOB.

[Ipu coenqunennn koHTakToB MeTo Render pabotaeT no cienyroiieMy ciieHa-
pHIO:

* Ecnu xonTakT noanepxkuBaeT uHtepdeiic IStreamBuilder, menemxep rpada
nepenaer BXOomAHOW mporiecc Meromy [StreamBuilder::Render, xotopsrit
cTpouT rpad a0 BocnpousBoasiiero ¢puisrpa. O4eHb Manao KOHTaKTOB MOJ-
JEP’KUBAIOT 3TOT UHTEP(ETiC.

* Menemxkep rpada, npexae BCero, NbITaeTcs UCIONb30BaTh (PUIBTPHI, COXpa-
HEHHBIE B Kellle Ha OoJiee paHHMX 1Iarax mpoiecca coeaquHenus. Hekotopbie
(GunbTpsl MEHEKEP Ipada MOMENAEeT B KEIll Ha MPEAbLAYIINX I1arax ajaro-
pUTMA.

* Ecnu ¢punsTpoBslil rpad conepkuT t000i GUIBTP ¢ HEMOAKIIOYECHHBIM
BXOIHBIM KOHTAaKTOM, TO MEHEIKEpP rpada mpoBepseT ero Ha BO3MOKHOCTh
HOAKTIOUEHUS. DTO TIO3BOJISET YCKOPUTH pabOTy METo/Ia, MPEeIBAPUTEIHLHO
YCTaHOBUB HYKHbIE (PHIBTPHI B rpad BpyUHYIO.

* B nocnennHiow odepens mpoBepsAroTcs GUIBTPHI, 3apETUCTPUPOBAHHBIC B CH-
cteme. [lonck ocymiecTBasSETCS ¢ TOMOIIBI0 KapThl (GUIBTPOB, METOJ
IFilterMapper2::EnumMatchingFilters. CooTBeTcTBHE OIIpENEsSeTCS M0 Me-
Jia TUITY BBIXOJHOTO KOHTAKTA.

IIpu noucke B peructpe metoa EnumMatchingFilters Bo3Bpaiuaer GpuibTpsl B
COOTBETCTBHHM C UX KPUTEPHEM MpeAnoyTeHusi. GUIBTphI TPYIIUPYIOTCS MO KaTe-
ropusiMm. Kareropun QpuiibTpoB Takxke UMEIOT KpuTepuil npeanouteHus. Kareropuu
co 3HaueHueM MERIT DO NOT _ USE unu MeHbllle UTHOPUPYIOTCS, JAXKE €CIIH
BHYTPU KaTeTOPUH €CTh (PUIIBTPBI C BHICOKUM 3HauUe€HUEM Kputepus. [lepBbiMu
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BO3BpAIIAOTCs (PUIBTPHI ¢ MUHUMAIBHBIM 3HaU€HUEM KpuTepus. OUIbTphI O
3HaueHneM MERIT DO NOT USE winn MeHbIIE HTHOPUPYIOTCSL.

Meton AddSourceFilter no6aBnsieT GUIBTP UCTOYHUK JJIs1 BOCIIPOU3BEACHUS yKa-
3aHHOTO (paiia. MeToj HIIET B perucTpe 3apeTUCTPUPOBAHHOE PACIIUPEHHE
(aiina 115 GuibTpa UM TpoTokod (Takoi kak http://). Eciu meTon He HaXoauT Ta-
KOTO COOTBETCTBHS, TO YUTAET HAOOp MpoBepouHbIX OalT (check bytes) u3 daiina u
UIIET COOTBETCTBYIOIIMM Ha0Op B peructpe. [Ipu HaxoxaeHun GuiabTpa METO Co-
371a€T €T0 PK3EMILIAP, 100aBISIET €ro B rpad U BBI3BIBAET METOJ
IFileSourceFilter::Load nns 3arpy3ku ¢aiina.

Merton RenderFile ctpout rpad BocmpousBenenus (aiisia mo yMoIrdaHuio,
ucnonb3ysa ums (aina. Metoa ucnonssyet Bbi30B AddSourceFilter miis nobGasie-
Hus GUIBTpa UCTOYHHMKA U BHI30B Render it mocTpoeHus OcTaBIIeiics 4acTu Tpa-
da.

Meton Connect mpoU3BOIUT COEAMHEHNE KOHTAKTOB. MeToz 100aBIsieT npu
HEOOXOAMMOCTH MTPOMEXKYTOUHBIE (PUIIBTPHI, HCTIONB3YS BAPUAHT aIrOPUTMa METO-
na Render, onucannsiii Beie. [lopsiok neicTBU METOAA CIIETYOIIMI:

1. TIpITaeTcs MPOU3BECTH MPSIMOE COSAMHCHUE (PUITBTPOB.
2. IlprTaercst UCIIONB30BaTh (PUIIBTPHI U3 KEIIIa.

3. IleiTaercs nucnonb30BaTh GPUIBTPHI B rpade.

4. Vmet GunbTpsl B perucTpe.

CnenyeTr OTMETHUTB, UTO aJITOPUTM "MHTEIUIEKTyIbHOTO" COEIMHEHUS XOPOILIO
paboTaet /I CTaHIapTHBIX MHOTOKPATHO MTPOBEPEHHBIX 3a/a4, HAIpUMep BOC-
npousBeAeHUs (aiaoB. B 6oee CIIOKHBIX CUTYaIusIX, HAMPUMEP MPU MOCTPOCHUHT
rpada il TENEBU3MOHHON KapThl AITOPUTM JIeJIaeT COOU, MOXKET MPOU3BECTH He-
MpaBUIbHOE MOCTPOCHUE Tpada.
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IIpeacrasiieHue annmapaTHbIX YCTPOUCTB B GUIBTPOBOM
rpage

Bce ¢punbrpel DirectShow gBistoTCS IpOrpaMMHBIME KOMITOHEHTaAMU PEKUMA
noJb3oBarens. Jis peannzanuu ynpapieHus anmnaparHbIMUA CpeICcTBaMu, pupma
Microsoft paspaborana egunyro moaenbr WDM (Windows Driver Model) npatiBe-
pa. B 3101 Mozenu Bce apaiBephl, HAUMHAs C IEPBUYHOTO AparBepa yCTPOMCTBA U
3aKaH4YMBAs APAalBEPOM, CBsI3aHHBIM ¢ GUiIbTpoM DirectShow oObenuHEHbI eu-
HBIM 3aMBICJIOM, YTO MO3BOJISIET MPOU3BOIUTEINIO aNIaparypbl MPOSKTUPOBATh
YCTPOMCTBO U NEPBUUHBIN JpaiiBep noa yrpasieHue B DirectShow. Takoit moaxos
UMEET O4eHb MHOTO MpeumytiecTB. OH JaeT cBOOOAY MPOU3BOAUTEINIO alapar-
HBIX CPECTB, N30aBIss €ro OT 3a00T CBSI3aHHBIX C MPOCKTHUPOBAHUEM JPANBEPOB
JUTSL pa3HbIX TIAT(OPM, U B TOKE BPEMSI MTO3BOJISIET pa3padaThiBaTh JHOObIE
¢unbTpel DirectShow, He onacasch, 4To OHU OyyT HECOBMECTUMBI C arnapary-
poii. Eciiu miiardopma nopnepxkuBaet DirectShow, To Ha Helt Oyznet paboTarh Jito-
60oe WDM ycrpoiicTBo.

Bce HOBBIE TENEBU3HMOHHBIE YCTPOMCTBA UCIIOIB3YIOT apxuTekTypy WDM
npaiisepa. paiisepsr WDM obecrnieurBaeT nmoaaepkKy BCeX HOBBIX YCTPOUCTB,
nanpumep USB Buneokamep, yctpoiicts ¢ uatepdeiicom 1394 u mHOTrO€E MpyTroe.
B toxxe Bpems DirectShow obecrnieunBaeT 00paTHY0 COBMECTUMOCTH C YCTapEB-
[IUM [IPOTPAMMHBIM U anmapaTHbIM 00€CIIEUCHHUEM.

@uibTpel DirectShow ncnonb3yroTcst Kak MporpaMMHBIE KOMITOHEHTBI, paboTa-
IOIIUE B peXKUMeE Moib3oBaTessa. OHU TOCTYIHBI ISl MPUKIIAAHOTO POTPaMMHUCTa
0e3 orpaHn4eHuil. YcTpoicTBa paboTalOT B peXUME sIpa, YIPABISIIOTCS ApaiiBe-
pamMu ¥ HEAOCTYMHBI [IJIsl POTPAMMHUCTA B TOM CTENEHH, B KAKOH TOCTYITHBI
buneTpel DirectShow. s npeactaBnenus ycrpoictB B DirectShow kak 0ObIYHBIX
(UIBTPOB UCIIONIB3YIOTCS CHEIMANTM3UPOBAHHBIE 00€PTOUHBIE (DUIBTPHI I KaXK-
noro yctpoicta. O0epTouHble GUIBTPHI MPEJOCTABISAIOT CBOM MHTEPPEICHI, KO-
TOpBIE OTPAXKAIOT BCE BOSMOXKHOCTH KOHKPETHOIO YCTpOoicTBa. BhI30BBI METO0B
UHTEPHEHCOB CO CTOPOHBI MPUIIOKEHUS TPAHCIUPYIOTCS 00€PTOUHBIM (DUIBTPOM B
dbopMy TOCTYIHYIO JIJIsl IOHUMAHUS ApaiiBEpOM YCTPOMCTBA U 3aTe€M HEepPearoTCs
emy. Metopl puiIbTpoB 00EPTOK OCYIIECTBISIOT YIIpaBIeHUE ApailBEpOM, CKpPbI-
Basi BCE JICTAJIU CBSI3U C YCTPOWCTBOM, paboTaromMM B pexxume siapa. Bee
¢unbsTpel 00epTkH, KpoMe VFW Capture u Audio Capture nmonaep:xuBaroT Ha-
CTpOMKYy CBOMCTB JipaiiBepa ¢ nmomoiisto uatepdeiica IKsPropertySet. s mpo-
rpaMMUCTAa YIIPaBJICHUE YCTPOMCTBOM HIMUEM HE OTINYACTCS OT YIPABICHUS JIIO-
ObIM apyrum ¢uiasTpoM DirectShow.

Kpome o6eprounbix puiistpos DirectShow nopnepxxusaet ¢punstp KsProxy
(ksproxy.ax), ¢ TOMOIIEI0 KOTOPOTO MPEACTABIISIETCS JIFOOON TUIT TOTOKOBOTO
yCTpoicTBa B ornepaninoHHon cucreme Windows. HoBble ycTpoiicTBa 00BIYHO
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MPENCTABIAIOTCS 3TUM (PUIBTPOM. YCTPOUCTBO JOJKHO MOAIEPKUBATHCS IpaniBe-
POM, KOTOPBIN MPOEKTUPOBAJICS ¢ yueToM TpeOoBanuii s npaiisepoB WDM(Win-
dows Driver Model®). B 3Tom cityyae He3aBUCHUMBIIA IPOU3BOAUTENb YCTPOMUCTB
MOXKET pacCIIUPATh BO3MOKHOCTH CBOETO YCTPOMCTBA U MOAAECPKUBATH JOMOIHU-
TeJabHbIe PYHKIMHU. DTO 0OecrneunBaeTcst BO3MOXKHOCThIO priibTpa KsProxy
o00veauuATh COM 00bekThl. OunbsTp KsProxy B3anMmoaeicTByeT ¢ ApailBepoM
YCTPOMCTBA TAKUM k€ 00pa3oM, Kak U 00epTOoUHbIN QUiIbTp. UKCIIO KOHTAKTOB
buIbTpa U YKCIIO UHTEPPEICOB ONPEACIAIOTCS APAUBEPOM, C KOTOPHIM CBSI3aH
¢unbTp. [Mockonbky GUIBTP MOXKET MPEACTABISTH JII000E YCTPONUCTBO, TO OH JIJIsSt
CBOETO KOH(PUTYpUPOBAHUS UCIIOIB3YET HAOOP CTPYKTYP, ONPEAEIAIONIUX CBOM-
cTBa ycTpoiictBa. CTpyKTypbl CBOMCTB MOTYT UCIOIb30BaTbcsi WDM napaiiBepamu
Y HEKOTOPBIMU (DUIIBTPAMH PEXUMA MOJIb30BATENS, HAIIPUMEP IPOrPAMMHBIM JIe-
xonepom MPEG?2.

OubTp NpeacTaBisieTcs B rpade noJ IMEHEM YCTPOMCTBA, HO HE O]l UMEHEM
KSProxy. [Ins npocmotpa GuinbsrpoB KSProxy ycTaHOBIEHHBIX B CHCTEME MOXKHO
3anmyctuTh yTuiuty GraphEdit, BeiOpare myHkT MeHto Graph/Insert Filters u B
OTKpBIBLIEMCSI OKHE MOUCKaTh B kKareropurt WDM Streaming ycTaHOBJIEHHbBIE B
CUCTEME YCTPOMCTBA. B Kareropuu "MOTOKOBBIE CUCTEMHBIEC YCTPONCTBA' MOXKET
ObITh, HAIIPUMEP UHTETPUPOBAHHOE 3ByKOBOE YCTPOUCTBO. TakuM oOpa3oM, Kax-
JI0€ YCTPOMCTBO NPEJCTABISIETCS CBOUM (PUIIBTPOM, MU OHO YCTPOMCTBO MOXKET
OBITh MPEACTABIECHO HECKOJIBKUMHU (punbTpaMu. B aucnerdyepe ycTpoilcTB oHa
TEJICBU3MOHHAsA KapTa MOXKET IIPEACTABIATHCS KaK COBOKYITHOCTh HECKOJIBKUX
YCTPOMCTB pa3HOro Ha3HayeHusd. Harmpumep, TeneBU3NOHHAs KapTa aHaJI0TOBOIO
TEJIEBUICHUS MOXKET OBbITh MPE/ICTaBICHA HECKOIBKUMH (PHIIBTPaMU, CBOUM JIJISI
Ka)KJIOTO OTAEIBHOIO YCTPOUCTBA:

e  Quuprp TV Tuner, BBITOIHAIOLINN HACTPOUKY IPUEMHUKA.

o ®uprp TV Audio, oOecrieunBaromuii yrpaBjieHUe MPUEMHUKOM 3BYKOBBIX
MPOrPaAMM.

*  ®unerp Analog Video Crossbar, ynpaBistomuii Te1eBU3HOHHBIM KOMMYTa-
TOPOM CHTHAJIOB.

*  O®unwrp Audio Capture, ynpapisionmii 3ByKOBOM KapToil.

e @uusrp VFW Capture, moaiepKuBaronui yCTapeBIINE TEJIEBU3HOHHBIC
KapThI.

YerporicTBo, npenacrapieHHoe ¢puinbTpoM KSProxy, ynpapnsiercs co CTOPOHbI
NPWIOKEHUS Kak J1r000i punbTp DirectShow.
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O00011eHHas CTPYKTypa TEAEBU3MOHHOTO IPUEMHUKA, TaK KaK OHA Mpe-
craisercs B puibTpoBoM rpade DirectShow, nokazana na pucyske 1.5. ITogo6-
HBII rpa¢ BeIIONHAET 3anuch PaitnoB AVI u obecrieunBaeT npeaBapuTeIbHbINA
npocmotp. Puc. 1.5 mokaspiBaeT HEKOTOpbIE PUIIBTPBI U UX COCIUHEHUS B YIIPO-
HeHHOM BuJie. Bee coequHenust GUiabTpoB OTPaKaroT MPOrPaMMHYIO JIOTHKY, HO
HE (PU3NYECKYIO JIOTUKY COEIUHEHHS] YCTPONCTB TEIEBU3MOHHONU KapThl.

Ilomoku oannwvix

Yerporictea WDM noanepKuBaroT nepeaady moToKOB JaHHBIX B PEXKUME Spa,
KOTJIa IaHHBIE MEePEeIaloTCs MOHOCTHIO B PEKUME siipa 06e3 mepeayn UX B PEXKHUM
nonb3oBarens. Ilepenada MoTOKOB TaHHBIX MO YIIPABJIEHUE B PEKUM MOJIb30BaTe-
71 ¥ 00OpaTHO CUJIBHO YBEIUYMBAET 3arpy3Ky LEHTPaJIbHOIO MPOLEccopa, B TO Bpe-
Ms KaK NIEpPEeChUIKa JaHHBIX B PEKUME SApa BBITOIHIETCS 0€3 y4acTusi HEHTpalb-
Horo npoueccopa. PuibTpsl WDM UCIIONB3YIOT IOTOKU JaHHBIX B PEKUME sapa
JUISL TIEPENAYN MYJIBTUMEIMUHBIX JAHHBIX U3 OJTHOIO YCTPOMCTBA B IPYrO€ HE TOJIb-
KO pa3MEIlEHHbIX Ha OJTHOM KapTe, HO M Ha Pa3HbIX KapTax 0e3 KOMUpPOBaHUS JIaH-
HbIX B OCHOBHYIO CHCTEMHYIO ITAMSITh.

C Touku 3peHUs MPUIIOKEHUS ITO BBITVISAUT, TaK Kak OyATO JaHHbBIC MIepeaa-
IOTCSI B PEKUME TIOJIb30BaTEeNs U3 OMHOTO (UIIbTpa B Ipyroi. PeansHo moToku gaH-
HBIX HUKOTZIA HE TIEPEJAIOTCA B PEAKUM MOJIB30BATEIIS OJIHOCTHIO O TEX MOP, IMOKa
He OyJyT BBIJAaHBI HA OTOOpaKeHHE B rpaUIECKyI0 KapTy WK Ha (UIBTP BBICOKO-
YPOBHEBOI 00paOOTKH JaHHBIX, HAIIPUMEP B KOMIIPECCOP.

B HexoTophIX clieHapusix 00pabOoTKH, TaKUX Kak 3anmuch (aitna, Tpedyercs nepe-
XOJI TTIOTOKA JTJAHHBIX B PEXKUM TI0JIL30BATENS TOIBKO B OTHON TOUKE (UIBTPOBOTO
rpada. [Ipu aTOM He TpeOyeTcsl KOMMPOBaHUE TAHHBIX HA HOBOE MECTO B TIAMSTH.
[IpunokeHre SIBHO YIIpaBiIsAeT Mepeaadei MOTOKOB JAHHBIX U3 OJTHOTO PEKHUMAa B
JpyTOH Ha 3Tare MmocTpoeHus rpada, Kormaa HalpuMep JTaHHbIE TIEPEIat0TCs U3
yCTpoOiicTBa B (PUIBTP, pabOTAIONINI B pexXUMe Mmosib3oBaresns. [IporpamMmmuct mo-
KeT, He OECITOKOUTCS 10 ITOBOJTY MTOTOKOB JAHHBIX PEXXHUMa pa, HHPOPMAITUS O
HUX JIA€TCS B paMKax 0OIIEro 03HaKOMJICHHUS C MIPUHIIUIIAMU TIepEIavyn IaHHbIX B
DirectShow. HeT HuKakux ycioBHii Ij1sl IpOrpaMMHCTa TPeOYIOIIMUX ydeTa mnepe-
Jla4¥ TIOTOKOB M3 OJTHOTO peXuMa B Apyroi. Bce MOTOKM TaHHBIX YIPaBIISIFOTCS,
TaK Kak Oy/ITO OHU HAXOMASTCS B PEKUME MOJTH30BATEIIA.

B apxurextype WDM ocymiecTBisieTcss ONTUMHU3UPOBAHHAS CBSA3b ITIOTOKOB
JaHHBIX PEKHUMA s/Ipa C MOTOKAMU PEKUMA MosIb3oBaress. i 3Toi Leau ucnosib-
3yeTCsl CJIOM annapaTHO HE3aBUCUMBIX JPANBEPOB, Ha3bIBAEMbIX [TOTOKOBBIE KIIACC
npaitBepbI(Stream class drivers), WK COKpalieHo MOTOKOBBIEC IpaiBEPHI.



Anekcannp Jlepuyk. DirectShow u TeneBuieHue.

27

SVideo

Antenna

Cable

Video

Antenna

Ounsrpel DirectShow

- @uIbTPbI TENIEBU3MOHHOM KapThl

Puc. 1. 3 ®uasTpoBslii rpad TejJenpueMHUKA.
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[ToTokoBbI€ KiTacc ApaiBepsl MpousBoaaTcs Microsoft. TloTrokoBbie apaiiBe-
pBl TaK)Ke OTBEUYAIOT 32 BHI30BHI MUHHIPAHBEPOB, KOTOPHIE SIBISIFOTCS anlaparHo
OpUEHTHUPOBAHHBIMU JTMHAMU4YeckuMu onbanorekamu (DLL) un nognepxuBator
cnenuduyueckue anmnaparubie QyHKIMU. MuHHIpaiBep U TOTOKOBBIN ApaiiBep, pa-
00Tasi COBMECTHO, 00ECIIEYMBAIOT HAUMEHBIIIEE BPEMS 3a/ICPKKH MOTOKA TAHHBIX
MIpY HU3KOYPOBHEBOM 00paboTke, a DirectShow obecrnieunBaeT BEHICOKOYPOBHEBYIO
MOJIIEPKKY TPMIOKEeHHS. [[0CKOIBKY MOTOKOBBIE ApaiBEPhl UCTIOIB3YIOT €AMHYIO
MTOTOKOBYIO MOJICITb KaK JJISI CTAHIAPTHBIX TUIIOB TAHHBIX TaK U HE CTAaHAAPTHBIX, a
TaKKe MOAICPKUBAIOT TIEpeiady JaHHBIX MEXKIY ApaliBepaMu sjipa 0e3 mepenadn
B PSKHM TIOJI30BaTEIsI, OHU 04eHb A (HEeKTHBHBI B MpuMeHeHNH. [lepenada nan-
HBIX B PEKHUM TI0JIb30BaTENsI M3 PEKUMA sJIpa TPOU3BOIUTCS TOIBKO TOT/A, KOTAa
HE00XOIMMO TIPOU3BECTH BEICOKOYPOBHEBYIO 00paObOTKY JaHHBIX, KaK HAIPUMED
KOMITPECCUIO WJIA BOCTIPOU3BEIEHUE MOTOKA. [Iepexo/ibl MOTOKOB JaHHBIX U3 PEXKU-
Ma sifipa 1 00paTHO 3aHMMAIOT MHOTO BPEMEHU M3-32 MHOTOYHCIIEHHBIX POBEPOK
apaMeTpoB, 3alIUThI, BO3SMOXXHOTO KOITUPOBAaHMs NaHHbIX. Mcrons3oBanue oOpa-
OOTKHM MMOTOKOB B PEXKHUME SApa 3HAYUTEIBHO YMEHBIIIAET YMCIIO Mepeaay TaHHbIX.
Korma motoku o6pabarsiBatoTes B pexume siapa, DirectShow Tonsko nmpegocras-
JISIET CPeJICTBA TS yIipaBieHus uMu. Hampumep, Bcst 00paboTKa TeIEBU3MOHHBIX
JAHHBIX TTPOU3BOIUTCS HA YPOBHE sA/Ipa M MEPEXOIUT B PEKUM TIOTH30BATENSI TPU
nepeaaye B KOMIPECCOp Wi ISl 3alMCH Ha AUCK, WK JJIsl OTOOpaXkeHus (BOC-
MIPOU3BEACHHUS).

Taxum oOpazom, punsTpel DirectShow cBsi3aHbI ¢ yCTpOMCTBOM Yepe3 ABa CIIOS
apanBepoB. HIKHUM CII0M MUHU JpalBEPOB PEAIU3YET YIIPABICHUE KOHKPETHBIM
TUTIOM YCTPOMCTBA U OTIPaBIsET BUACONOTOK ApaiiBepy Stream class. paiiBep
BujieonoToka(Stream class) Mpou3BOIUT HU3KOYPOBHEBYIO 00pabOTKy HMH(pOpMa-
IIUU OT MUHU JPAUBEPOB ISl KAXKIOTO TUTIA HH(GOPMAILIMK OTAEIBHO, (OPMUPYET
BUJICOTIOTOKH, TIPOU3BOJUT JOMOJIHUTEIBbHYI0 00pa0O0TKY JaHHBIX U OTIPABIISET UX
cooTBeTcTBytoUM (unsTpam DirectShow. OO01as cTpykTypa cBsi3u (GUIBTPOB
DirectShow u npaiiBepoB WDM noka3zana Ha pucyHke 1.3.
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Pexxum monme3oBarenst. @unbTpsl DirectShow.

KsTune.ax | KxSBar.ax KsCap.ax Hpyrue GpuisTpsl

OO0muii Anst ycTpoiicTa

Puc. 1. 4. Cea3pb ¢puastpoB DirectShow u npaiiepo WDM.

Omoopasxicenue WDM ycmpoiicme 6 10Ka1bHOU cucmeme

Otobpaxerrie WDM yCTpONCTB B TOKaTbHOW CHCTEME MOXKET OBIThH
PaccMOTPEHO Ha MPUMEPE aHAIIOTOBOM TeJIeBU3MOHHOM KapThl TV-PVR 878.

Bce aHanoroBbie TEJIEBU3NOHHBIE YCTPOMCTBA CBOAATCSA K ABYM THUIIAM:

* VYcTpoiicTBa, nepeaaronue JaHHbIe B CHCTEMHYIO ITaMsiTh no muHaMm PCI,
USB, IEEE 1394 u 3arem B BuieonamsTh rpaduueckoit kaptol. Dusnyeckas
peanu3anus TaKuxX YCTPOMCTB BhIMOIHsETCs Ha yune Bt848 u 6osee HOBBIX
Bt878.

* YcTpoucTBa, NEPEAAOIINE JAaHHBIE HEMTOCPEICTBEHHO B BUICONIAMSITh I'pa-
(buuecKkoil KapThl Yepe3 BXOJHON pa3beM, Ha3bIBaeMblid BUAconopT. s Ta-
KHX YCTPOMCTB, Tpebyercs ucnons3oBanue puibrpa VBI Surface Allocator,
KOTOPBIN BBITIONHSET pacipe/ieieHre namstu rpadguueckoi kaptol. Ousnue-
CKasl peaJin3alnsi 3TUX YCTPOICTB BBINOIHsAETCS Ha ynne Bt829.

AHanoroBble GUIBTPHI MPEAHAZHAYCHBI JJIS YIIPABICHUS KapTO TeIeTPUEMHHU-
ka. Kapra TenenprueMHnKa MUPOKOTO HA3HAYCHUST OOBITHO CONIEPIKUT CICAYIOIIHNE
YCTpPOKWCTBA:!

b HpI/IeMHI/IK TCIICBU3MOHHOI'O CUIrHaja.
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» [lepekitouarenb CUTHATIOB, KOTOPBIM MOXKET TUOO OTCYTCTBOBATH, JIMOO MO-
KET ObITh HECKOJIBKO MEePEKIIIoUaTesiel CUTHAIOB.

*  YcTpoiicTBO cOOpa JaHHBIX. YCTPOMCTBO BKITIOYAET B ceOsl BUICOTIPOIIEC-
COp, BUJCOJETEKTOP U aHAJIOro-u(PpoBoil mpeodpa3oBareb TEIEBU3UOHHO-
ro CUTHAJIA.

*  Bo03MOXXHO, OT/I€JIbHBIN WM COBMEIIEHHBIM 3BYKOBOM MPUEMHUK. ITO MO-
KeT ObITh MpUEeMHHK auama3zona FM wim qpyroro Tumna ajis mpruema 3ByKo-
BBIX [POTPaMM.

Jliis obecnedenust coeMectTumocTH ¢ DirectShow u agpyrumu nporpaMMHbIMU
MPOAYKTaMU IPOU3BOJUTENH TEIEBU3UOHHBIX KapT JOJIKHBI IMOJIEPKUBATh
npaiiepel WDM i1 Bcex yCTpONCTB KapThl.

Bce nepeunciieHHbIe YCTPONCTBA TeIeTpUEeMHUKA TPEACTABISIFOTCS YEThIP-
M komnoneHtamu DirectShow: ¢unbtp HacTpoiiku (TV Tuner filter), punstp
npueMHuKa 3ByKoBbIX miporpamm (TV Audio filter), ¢punsTp kommyTaropa curHa-
noB(Analog Video Crossbar filter), punbtp coopa Bugeonanusix (Video Capture
filter). [Tocne cTanaapTHOM YCTaHOBKU JpaiiBepOB TEICBU3UOHHOM KapThl BCE yKa-
3aHHBIC YCTPONCTBA OTOOPAXKAIOTCS B OKHE IUCTIETYEpa YCTPOIMCTB, KaK MOKa3aHo
Ha puc 1.4. [Ipumep npueneH s kaptel Ha ynne Conexant BT878.

- FIpapIeHHE KROMIIBENOTEDOM

‘g Eomcons Jeficreme PEBron  Oxmo  Cropaeea

&= HEFES Q2 A=

Q VIIDAENeEMe KOMIEKTEDOM [JI E|--- ALEX-T0AAL1TEZS

-l Comyefmme mporpamm f-.k DVD 5 CO-ROM microBOmE

@ Ipacmory cobuTIOL I@ IDE ATA/ATAFI KOHTDOIIEDH

- Dfupre mamos # Bumeoamanreps

E TMoRamsHEE DOMES0EATE _ﬁ. OMCROEODE DHEKIC OHMCKOE

@ HYPHATE M OII0EESWeHIs qﬂ IMCHOERE YoTpoldcTEa

- IMCIETHED FCTPOMCTE =@, 3EyROEHe, EMIE0 M MIDOEHe yoTpOMCTEAR
El@ SanoMMHAaNURE FOTPOMCTE: | (0 b \M Conexant BTS78 Audio Capture

@ Cpememe 3% | ¢ @, Conexant BET878 Crosshar

----- E DedparMeHTAImET IMCEE | 0 b @ Conexant BT878 Tuner

& Yrpasneme moram | @, Conexant BT375 Video Capture
w88 Cmyxfa o mpumomemsz | @, Inpro VB Modem Serial Wave Dewice

Puc. 1. 5 OroOpaskenue ycTpoicTB TeJ1eBU3HOHHON KAPTHI B IMcIIeTYepe.
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C0o0p BUI€O U 3BYKOBOU HHpOpMaALINH

Tepmun c6op Buneo napopmanuu(Video Capture), mpuMeHsIeMBbIil B TOKY-
menTanuu DirectShow, monpaszymeBaeT npuem BUaeOMH(pOpPMAITUHN OT JTFOOOTO
YCTPOICTBA, HAIPUMEP, BUJICO KaMEphl, TEJICBU3UNOHHON KapThl, BUCOMArHUTO(O-
Ha ¥ IPYTUX YCTPOMCTB ISl 3aIIUCH U (UJIM) IPOCMOTpA.

Tepmun coop ayano unpopmanuu(Audio Capture) mogpazymeBaet npuem
3BYKOBOM MH(OPMAIIMU OCTYNAIOIIEH OT 3BYKOBOM KapThl /JIs 3aITUCH U (WJIN)
BOCITPOM3BEICHUS.

BoabIIMHCTBO HOBBIX YCTPOMUCTB AJ1s1 cOOpa BUI€0 HHPOPMAIINH, OCYIIIE-
cTRISIIOT ojaepkky WDM npaiiepos. B ¢punsrpoBom rpade DirectShow nroboe
WDM yctpoiictBo cOopa nmenyetcs kak WDM ¢uibrp c6opa Bugeo nadpopma-
uu(WDM Video Capture Filter). ®unstp cOopa HacTpanBaeTcsi, OCHOBBIBAsCH Ha
XapaKTEPUCTUKAX JIpaiiBepa yCTPOMCTBA, U TIOSABIISACTCS IO UMEHEM PEI0CTaB-
nsieMbIM apaiiBepoM. Ha puc. 1.4 MoxHO yBUIIETh 3TOT (DUIIBTP MOJI UMEHEM
Conexant BT878 Video Capture. Bce ycrpoiicTBa Oosiee paHHEro mpou3BO/ICTBA,

He WDM apxutektypsl nogaepxuBatorcs DirectShow ¢ momorsto ¢punsrpa coopa
VFW Capture Filter.

Qunomp coopa euoeo unghopmayuu(Capture)

®uibTp cobopa Bugeo undopmaruu(Capture), B JanpbHEHIIIEM IMEHYEMbIT
Kak GuiIbTp cOopa urpaer Beayiyto pois B rpade DirectShow. On nmeeT HEKOTO-
pble 0COOCHHOCTH, BBIJICISIIOIINE €ro U3 psjna Apyrux GpuasrpoB DirectShow.
OuibTp Capture MOXKET IMETh HECKOJIBKO BBIXOIHBIX KOHTAakTOB(Pin) pa3Horo Ha-
3HayeHus. HazHaueHune kaxJ10ro KOHTaKTa OJHO3HAYHO UACHTU(PULIUPYETCS €ro
kareropueil. Kaxxnas kareropusi uMeeT CBOM YHUKaIbHBIN IT100aJbHbIN HACHTU(U-
karop(GUID).

OCHOBHBIE THUITBI BBIXOJHBIX KOHTAKTOB (uiibTpa Capture UMEIOT Clieayroliee Ha-
3HAuYCHUE:

* Konrakrt 3anucu (Capture), KOTOpbIi HCHIOJB3YETCs AJIs 3alIMCH BUAEONOTO-
ka B (paity. Kaxxapiii kaap n300pakeHus1, MOCTYMAOIINI ¢ KOHTAKTa 3arucH,
MMEET BPEMEHHOM IITaMIl, B OTJIMYME OT KOHTAKTa MPEeABAPUTEIHHOTO TIPO-
cMoTpa. OubTp MOKET UMETh HECKOJIBKO KOHTAKTOB 3alUCH, KaKIbIU 13
KOTOPBIX MpeHA3HaueH JJ1s1 nHpopManuu onpeaeraeHHoro tumna. Hanpumep,
KOHTAKT JIJIsl 3alTUCH M300paXEHUS UMEET KaTEropHuIo
PIN CATEGORY CAPTURE.
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* Kowntakt Preview, KOTOpbIi UCIIONIB3YETCA ISl IPEBAPUTEIHHOTO MTPOCMOT-
pa Bujeo B okHe. HekoTopsie kaapsl n300pakeHuH s, MOCTYAIOIUE C ITOTO
KOHTAKTa I MPEABAPUTEIHHOTO IPOCMOTPA, MOTYT OTOPAChIBaThCS ISt
YBEJIMYCHHMSI TIPOU3BOAUTEIBHOCTH MpH 3anucu (Paitna. C 3Toi ke 1enbio
n300pakeHre ¢ KOHTaKTa MPeIBapUTEILHOTO TPOCMOTPa HE COMTPOBOXKIACT-
Cs BPEMEHHBIM IITaMIOM. KOHTAKT UMEET KaTeropuio
PIN CATEGORY PREVIEW.

* Kontakt VBI, xotopblii citykuT A 00pab0TKH HHGOpMaLIUU NiepeiaBae-
Moi1 Ha oOpaTtHOM xo1e KaapoBoi paszsepTku (VBI). Cocras nrdpopmanun
3aBUCUT OT TEJIEBU3MOHHOTO cTaHaapTa Bemanus. g crangapra NTSC
MOTYT II€pelaBaThCs JaHHble HHTepakTUBHOTO TeneBuaeHuss (NABTS IP),
BILIOTH 10 Web cTpaHull U u300pa’keHUM, a TaK¥Ke TEJIETEKCT CeBEpOaMEPH-
KaHCKoro crangapra. [ns cranmapra PAL 3TOT KOHTakT CIyKHT s IIepe-
Jlaud JaHHBIX cTaHgaapTHoro Tenerekcrta (WST).

* Konrakt Buneonopra (VP), mo3Bosnsromuii nepeaaBarb BUACO HHHOPMAIIIIO
HEMOCPEJICTBEHHO B MaMATh BUJIE0 KapThl 0€3 y4acThsl IIEHTPAIBLHOTO MPO-
ueccopa. Eciau ycTpolcTBO UMEET BUIEO MOPT, TO KOHTAKT ITPEABAPUTEIIb-
HOTO TPOCMOTpPa OTCYTCTBYET. KOHTAKT B0 MOPTa UMEET ONPEICICHHbIE
orpaHu4eHus. Bujeo moprt Bcermaa ucmonb3yeT OBEpIICHHYIO TOBEPXHOCTh ™
TUTSL OTOOpaXKeHMsI B TIpoIiecce padoThl GuiIbTpa. YmpapieHUE TpeIBapu-
TEJIbHBIM MPOCMOTPOM OTCYTCTBYET. [lepekitoueHune kapoB MPOU3BOAUTCS
aBTOMAaTUYECKU, U OPTaHU30BATh CHHXPOHU3AIUIO C IPYTUMU U300paKeHUs-
MU TPyJIHO. BUieo mopT UMeeT KaTeropuio
PIN CATEGORY_ VIDEOPORT.

IIpumeuanue.

Buieonorok MoxeT BOCIIPON3BOJUTHCS € MCIIOIB30BAaHUEM CIEMANBbHOTO peskuma DirectDraw,
KOTOPBIN Ha3bIBaeTCsl oBepieeM (overlay). BuneonaHHbIX B 9TOM Cllydae 3arpy:KaroThCsi cpasy B
JIOKAJIBHYIO TIaMSTh BUICOKAPTHI, I7Ie OHa 00padaThIBacTCs anmapaTHBIMK CPEACTBAMU CaMOU
Buzeokaptsl. [locae 0Opabotku Oydep oBepiaess MOXKET BHIBOAUTHCS HA MOHUTOD WIJIM Ha TEJIEBU-
30p Uepe3 OTACIBHBIN pa3beM.

CymiecTByerT enie HECKOIBKO TUIIOB KOHTAKTOB, KOTOPBIE MOTYT HUCIIOJIb30BATh-
cs Ha QpuibTpax coopa. MX xapakTepucTrKa U KaTeropuu NPUBOISATCS B MPUIIOKE-
HUH B pasaene "Kareropun KOHTakTOB".

OwuIbTp cOOpa HUKOTIA HE MOYKET UMETh KOHTAKTHI MPEABAPUTEILHOTO TIPO-
CMOTpa U BUJICOTIOPTA OJHOBpEeMEHHO. DUIBTP cOOpa MOKET UMETh BXOAHOW KOH-
TaKT, KOTOPBIHA CITYKHUT [Tl TIOAKIIFOYCHHSI HEKOTOPBIX JOTIOTHUTEIBHBIX
(GuUIBTPOB. ITO MOTYT OBITH CIIEAYIONINE (PUITBTPHI.

*  @uubrp Hactoiiku npueMHuka (TV Tuner).
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*  ®unbTp npueMHUKa 3ByKoBbIX mporpamm (TV Audio).
»  ®unwrp nepexirodarens BxoaoB (Analog Video Crossbar).

B 3aBruCcHMOCTH OT MOJIEIU KapThl, HEKOTOPHIC U3 YKa3aHHBIX (PUIBTPOB MOTYT
OTCYTCTBOBaThb. DTH GUIBTPHI MPEACTABISAIOT OTAEIbHBIE yCTpokicTBa. B rpade
OHH COEIUHSIOTCS, KaK U 00bIuHbIe (UiabTphl DirectShow, mocpeacTBoM KoH-
TaKTOB, HO HUKaKHUE JJAHHBIE Yepe3 coequHeHue He npoxosit. [Ipu coenqunenuun
ATUX (PUIBTPOB HCTOIB3YIOTCA HEe Meaua TuIbl, a uaeHTudukaropsl (GUID) korto-
pbie uaeHTUOUIMPYIOT HOcHuTenu. aeHTudukarop HoCUTENS TPUHATICKUT MH-
HUapaiBepy. [ coennaennst GUIBTPOB HOCUTENN JOJKHBI UMETh OJTMHAKOBHIE
UJICHTU(PUKATOPBL.

QDuavmp coopa 36yKa

B kauectBe QribTpa cOopa 3ByKa UCMONB3YETCS 3BYKOBasi KapTa KOMITbIO-
tepa. OOBIYHO 3BYKOBas KapTa COACPKUT BXOAHOU CMECHUTEIb U MEPEKITI0YaTeITh
CUTHAJIOB, TIO3BOJISIFOIITNI TIPOU3BOIUTE 3aITMCh U BOCIIPOM3BEIEHUE 3ByKa OT Pa3-
JUYHBIX UICTOYHHUKOB. 3BYKOBas kapta B DirectShow npencraBisercs 3ByKOBBIM
¢dunsTpom coopa (Audio Capture Filter). @unsrp ucnonb3yer API wavelnXXX
JUISl yIIpaBJIeHUs ApaiiBepoM 3BYKOBOM KapThl. Kpome guubTpa 3Byka DirectShow,
JpaiiBEpOM 3ByKOBOW KapThI €III¢ YIPABIISCT U IporpaMmMa CUCTEMHOTO MHKIIIEpa
Sndvol32.exe, koTopas JOCTyIHA MOJIb30BaTeNNb 03 orpanndeHuil. Takum 00-
pa3oM, GUIBTP 3ByKa 00pazyeT BTOPOM KaHAJ YIPABJICHUS, YTO MOXKET IPUBECTH K
HEOXKUJAHHBIM d(PPeKTam Mpu 3arucu U TpedyeT ydyeTa 3TOro 00CTOATENbCTRA.
Kaxxnast 3BykoBasi kKapTa B CUCTEME MPECTABICHA CBOMM IK3EMILIIPOM (PHIIBTPA.
BxoaHbie KOHTaKThI 3ByKOBOTO (DUIIBTPaA HE SBISIOTCS KOHTakTamu DirectShow,
OHH OTOOPaXKAIOT (PU3NUECKUE KOHTAKTHI 3BYKOBOU KapThl. OCOOEHHOCTH MCTIONb-
30BaHUS 3BYKOBOTO (hMIIBTPA MIPH 3aITUCH BUJEO MOTOKA OyTyT PacCCMOTPEHBI
OTAENBHO.

GraphEdit uHCTPYMEHT BU3YaJIbHOI0 IOCTPOCHUS rpada u
OTJIAJIKH

B cocrag DirectShow BXoauT yTuinnTa, mo3BOJISIIOIIAS CYIIECTBEHHO yIIPO-
CTUTb MPOLECC CO3IAHUS U OTIAAIKU MPUIoKeHusl. OHa MO3BOJIAET MOCTPOUTD
rpad B pexuMe pelakTopa, TO €CTh YCTaHABINUBATH U COCTUHSTH (PUIIBTPHI, y/a-
TTh (GUITBTPHI, 3aIyCKaTh rpad) M MPOCMATPUBATh KAPTUHKY. JJI KaXK10TO
(unbTpa U KOHTAKTa MOXKHO MTPOCMOTPETH UX CBOMCTBA, a TAKKE U3MEHUTH UX,
eciu (pUIBTP MO3BOJISIET 3TO ClIENATh.

YTuimra mo3BOJISET:
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* [loctpouts rpad B pexxume peakTopa, TO €CTh YCTaHABIUBATh U COCTUHATD
GUABTPEI, yIansaTh GUIBTPHI. DTO JEIAaeTCs B BU3YaTIbHOM PEXUME C HC-
MOJIb30BAaHUEM ITEPETACKUBAHMUSL.

e CumynaupoBaTh NPOrpaAMMHBINA MPOLIECC TOCTPOEHHUS rpada.

* Bpyunyto coenuHATh QUIBTPHI C TOMOIIIBIO MEPETACKUBAHUS OT BHIXOJHOTO
KOHTaKTa (GUIBTPA K BXOJIHOMY KOHTAKTy JPYroro (puibTpa.

*  Vopasnsate rpadom. PexuMbl myck, CTOM, Nay3a U MOUCK.

* [IpocMmarpuBarh HHPpOPMAIIKIO JIJIST BCEX 3aPETUCTPUPOBAHHBIX (QUIIBTPOB B
CUCTEME.

* IIpocMmarpuBarh CTpaHHULIBI CBOMCTB (PUIIBTPOB.
» IlpocmarpuBarh MeaMa TUIIBI KOHTAKTOB.
» TectupoBars anmnapaTypy Ha cOBMecTUMOCTH ¢ DirectShow.

* [loaxnrouarscs K BHENIHEMY rpady Uit ero nmpocMotpa. Takum oOpasom,
MOKHO YBHUJIETh PE3YJIbTaThl pa0OTHI CBOEH MPOTPAMMBI M COXPAHUTD UX B
Bujie (haiina pemakropa rpada.

[TpumepHnsrii Bua yactu 3xpana GraphEdit ¢ mocTtpoeHHbIM Tpad)oM MoKazaH Ha
pUCYHKE 6.

2|0 Yideo SWVideo In

Conexant Tﬁ_lzlarizg: Wideo I;I—D_- 1: %ideo Tuner In 0 Yiden Decoder Out
Analog Audic |2 Yideo Composgite In

Conexant Crosshar
213 Audio Tuner In

l4: Audio Line In 1: Audio Decoder Out -

Puc. 1. 6 Bux yactu 3xpana GraphEdit.

B pexume omnaaku MmoxHo noakatountsh GraphEdit k npusioxeHuto u yBu-
JeTh pe3ynbTaTr padoTsl. JTa PpyHKuMs 1ocTynHa Tosbko Ha Windows 2000/XP.
s nogkmrouenus: GraphEdit k mpuitoykeHU0 HE0OXOAMMO 3apErUCTPUPOBATH MO-
Hukep rpada B Tabnuie 3amyuieHHbIX 00bekToB (ROT), Koa npuBeneH HUXKeE.
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HRESULT CCapture: :AddToRot (IUnknown *pUnk, DWORD *pReq)

{
HRESULT hr;

IMoniker * pMoniker;

IRunningObjectTable *pROT;

if (FAILED (GetRunningObjectTable (0, &pROT)))
return E_FAIL;

//cosmaHue MOoHMKepa Irpada

WCHAR wsz [256];

wsprintfW(wsz, L”FilterGraph %08x pid %08x”, (DWORD PTR)pUnk,
GetCurrentProcessId()) ;

hr = CreateItemMoniker (L”!”, wsz, &pMoniker);

if (SUCCEEDED (hr))

{
hr = pROT->Register (0, pUnk, pMoniker, pReqg);
pMoniker->Release () ;

}
PROT->Release() ;

return hr;

}

BbI130B ME€TO1a MOYKHO ITPOU3BECTH MOCIE CO3AaHUS MEHEKepa rpada Win mocie
YCTaHOBKHU B rpad Xots Obl OIHOTO QUIIbTpA.

[Tocne okoHuanus pabotel rpad cienyet ynanuth u3 ROT.

void CCapture: :RemoveFromRot (DWORD pdwRegister)

{
IRunningObjectTable *pROT;

if (SUCCEEDED (GetRunningObjectTable (0, &pROT)))

{
PROT->Revoke (pdwRegister) ;

PROT->Release () ;

Br130B MeTO1a RemoveFromRot MOXKHO NPOU3BECTH B JECTPYKTOPE WU
IIPH 3aKPBITUH NporpaMmMbl B 00padotuuke cooduienuss WM _CLOSE. IIpumene-
Hue GraphEdit 11t oTaaky 1 Ko BeI30Ba METO/IOB Oy/IeT mokasaH aanee. Cnenyer
OTMETHUTh, YTO Ipad) CO3aHHBIN C TOMOIIIBIO PEAAKTOPa U BIIOJIHE pabOTOCIIOCO0-
HBI HE BCEra MOXKET OBITh peaau30BaH MPOrpaMMHO.
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