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(57) Pedepar:

MN306peTeHne OTHOCUTCH K HOCWUTEMHO 3anuc,
Takomy kak BD-ROM (noctosiHHOe 3anomuHaroLiee
YCTPONCTBO Ha AuCKe C TexHonoruewn Blue-ray), n B
YacTHOCTW, K cucTemMaM [Ans  OCYLLeCTBIEeHWS
oTobpaxeHuss  CcyOTUTPOB U UHTEPAKTUBHOIO
oTobpaxeHnss npu MOMOLM rpaduyecknx CpeAacTB.
TexHu4ecknm pesynbTaToM sBMAETCA COBCTBEHHO
CO3[aHNe HOCUTENs 3anucu, KOTOpbI peanu3yeT

BbICOKMA ypOBEHb pa3spelleHns oTobpaxkeHust
rpaduyeckmx OaHHbIX be3 NOBbILLEHUS
npousBoacTBeHHon cebectommocTtn. [lotok AVClip,

3anucaHHblin Ha pguck BD-ROM, nonyyawT nyTem
MYNbTUMNNEKCUPOBAHUST MOTOKa rpadyeckmx AaHHbIX
W noToka BuaeodaHHbiX. MoTok rpachuyueckux AaHHbIX
npencrtaensieT cobow nocnegoBaTtenbHocTb PES-

nakeToB, KOoTopas BkMto4aeT B cebs PES-nakeTl,
XpaHsawme rpaduyeckne paHHble (ODS-cermeHTbl)
(CermeHTbl onpegeneHus obbekta), n PES-nakethl,
XpaHswme ynpasnswowy uHpopmauuo  (PCS-
cermeHTbl) (CerMeHTbl KOMMO3uULuWM MNpeacTaBneHus).
B «kaxpgom ODS-cermeHTe 3HauyeHus DTS-meTku
(BpemeHHOW MeTkM AdekoanpoBaHus) un PTS-meTkn
(BpemeHHOW MeTkM npeacTaBneHusl)  ykasblBaloT
MOMEHT BpEMEHW Havana [OeKOAupOoBaHus AOns
COOTBETCTBYHOLUUX FpadUyecknux OaHHbIX U MOMEHT
BpPEMEHN KOHLa AeKoanpoBaHus ans
COOTBETCTBYHLLUX rpacpuyeckux OaHHbIX
COOTBETCTBEHHO. B kaxgom PCS-cermeHTe 3HauveHue
PTS-mMeTkn ykasblBaeT MOMEHT BPEMEHM, B KOTOPbIA
COOTBETCTBYIOLUNE  [OEKOAMPOBaHHbIE  rpadmyeckune
AaHHble 00beAMHSATCA C NOTOKOM BMOEOAAHHBIX. 5 H.
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(57) Abstract:

FIELD: information technology.

SUBSTANCE: invention belongs to such record
medium as the BD-ROM (blue-ray disc read-only
memory), particularly to the systems displaying
subtittes and interactive content via graphic
means. The AVClip stream recorded on a BD-ROM
disc is formed by multiplexing the graphic stream
with the video stream. The graphic data stream is
a succession of PES-packets, which includes PES-
packets with graphic data (ODS segments) (Object
Definition Segments) and PES-packets with control
information (PCS segments) (Presentation
Composition Segments). In each ODS segment, the
values of DTS-score (decoding time score) and PTS-
score (presentation time score) refer to the
decoding start and stop moments for respective
graphic data. In each PCS-segment, the value of
the PTS-score refers to the time moment where the
respective decoded graphic data is combined with
the video data stream.

EFFECT: creating a record medium that would

actualise high

level

of graphic data

without increasing the factory costs.
8 cl, 91 dwg
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O6nacTb TEXHUKU, K KOTOPOA OTHOCUTCA U3obpeTeHre

HacToswee n3obpereHne oTHOCUTCS K HOCUTENIO 3anucu, Takomy kak BD-ROM (MocTtosiHHoe
3anomMuHatroLLee YCTPONCTBO Ha AUCKE, UCMONb3yoLem TexHonoruto Blue-ray). B yactHocTm
HacToslLLee n300peTeHne OTHOCUTCA K TEXHONOMMN NSt OCYLLECTBNEHNS OTODOpaXxeHus cyb6TuTpoB
W UHTEPAKTMBHOIO OTODpaXXeHUs Npy NOMOLLM rpachmyeckmx CpeacTs.

YpOBEeHb TEXHUKU

OTobpaxeHue cybTUTPOB NpU NOMOLLM rpaconyecKnx CpeacTs UMeEeT BaXkHOe
npegHasHayeHve, 3akroyaroLLeecs B nepefaye 3Ha4yeHUs CrnoBs, MPOU3HOCUMbIX NEPCOHaXamu
npou3BeaeHns, noasam B nobom pernoHe mnpa. O4HON TpaauLMOHHON TEXHOMOIrMen
OCYLLIECTBNEHNsI OTOOpaXkeHns cybTUTPOB SBNSIETCA HarnoXeHue cyoTUTpoB no cTtaHgapty ETSI
EN 300 743 (roe ETSI o6o3Ha4yaeT EBponencknin UHCTUTYT CTaHAApPTOB B o6nactu
TenekoMMyHUKaumii). HanoxeHne cybTUTPOB 3aknio4aeTcsl B TOM, YTO NOTOK BUAEOAAHHbIX
NOAMNEXUT BOCNPOU3BEAEHNIO0 BMECTE C 0TOBpaxeHnem cyOTUTPOB, OCyLLECTBASIEMbIM MPU
nomoLu rpagpudecknx cpencts. Npu aTom rpacduyeckme gaHHbIe, COOTBETCTBYHOLME CyOTUTPaM,
oTobpaalTcsa B BUAE NOTOKa AaHHbIX cTaHgapTta MPEG2 (CtaHaapT QkcnepTHOW rpynnbl No
KOAMPOBaHUIO ABVXYLLMXCS M30bpaxeHuin). MoTok AaHHbIX NpeacTaBnsaeT cobon
nocneposartenbHOCTb PES-nakeToB, B koTopoi kaxabin PES-nakeT nmeet PTS (BpemeHHyto

mMeTky npencrasnenus). Ctangapt ETSI EN 300 743 onpenensieT MOMEHTbI BpEMEHU
oToGpakeHnsa cyoTUTPOB NpY HamnoXeHun cyoTUTPOB. ATOT CTaHAAPT yCTaHaBnMBaeT
CUHXPOHM3aLMIO MeXOY KUHODUNBEMOM U rpadnyeckumMu cpeacteamu, Npu KOTOPoK rpaduyeckme
cpeacTBa oTOOpaXkalTcsi MPU 0TOBpaKeHNN COOTBETCTBYIOLLMX N306paXkeHuii B MOTOKe
BUOEOOAHHbIX.

B cny4yae korga HanoxeHue cybTUTPOB AOMKHO ObITh 0b6ecneveHo anga Hocutena BD-ROM,
cywlecTtByeT NOTpebHOCTb B AarbHENLWEM NOBbLILLEHUN YPOBHS paspeLleHns rpadonyeckmnx
cpeacts. Ecnn onucatb 310 60nee KOHKPETHO, TO XXenaTenbHO NOBbICUTL YPOBEHb pa3peLleHms
0o ypoBHA 1920.1080. OgHako peanunsaums CToMb BICOKOIO paspeLleHnst HeceT ¢ cobor
OrPOMHOE KOSMMYECTBO Harpy3ku no AeKoanpoBaHUIO NpY BOCNPOMU3BEOEHUN.

Crangapt ETSI EN 300 743 onpefensiet cpefcTBa ynpasneHusl, npegHasHayeHHble ans
BbINOSTHEHUSA 0EKOANPOBAHUSA B MOMEHT BPEMEHMW, HAa3HaYeHHbI MeTkor PTS, n ana
HemenneHHoro otobpaxeHusi ero pesynbTaTa. B cnyyae koraa aTo NpUMEHSsIeETCS, B YCTPONCTBE
BOCMNpPOM3BeaeHNS B MOMEHTbLI BPEMEHW, HEMOCPEACTBEHHO NPeALLeCTBYOWME 0TOBpaXKeHNIO
OyneT KOHLUEHTpMPOBaTLCS BOMbLIOE KONMMYECTBO Harpy3ku No AekogmpoBaHuio. Takas
KOHLIEHTpaLUMsa Harpy3kn genaet HeoBXoANUMbIM BbICOKUIA YPOBEHB annapaTHO-NporpaMMHbIX
BO3MOXHOCTEW YCTPOMCTBA BOCMPOU3BEAEHMS, Takon YTOObI peanv3oBaTb OTOOpaXkeHne
rpacpmyeckux gaHHbIX. ECnu Takoe ycrnosme ctaHOBUTCA 06A3aTenbHbIM ANs YCTPONCTBa
BOCMNpOM3BEOEHNS, TO NPON3BOACTBEHHAA Ce6EeCTOMMOCTb YCTPONCTB BOCNPON3BEAEHMS
3HaAYMTENbHO BbIPACTET, YTO CO34ACT NPEnATCTBME ANS LWMPOKOro NCNOSNb30BaHNSA Takux
YCTPOWNCTB BOCMNPOUN3BEAEHUS.

PackpbiTve nsobpeteHus

3agava HacTosLLEero n3obpeTeHns 3aknyaeTcs B TOM, YTOObI NPeaioXUTb HOCUTESNb 3anucu,
KOTOPLIN peanuayeT BbICOKNA YPOBEHb pa3peLLeHns oTobpaxeHus rpadpnieckmx AaHHbIX, paBHO
Kak no3sonseT nsbexarb NOBbILUEHWSI MTPON3BOACTBEHHON CE6ECTONMOCTM.

Takum obpasom, Anst Toro 4Tobbl AOCTUYL BbILLEONMCAHHOM 3a4a4n, HacTosllee N3obpeTeHne
npeanaraet HOCUTENb 3anuUcK, XpaHaWwmi Ha cebe NOTOK LMAPOBLIX AaHHBLIX, MOMYyYEHHbIN
nocpeacTBOM MynbTUMNNEKCUPOBAHUSA NOTOKA rpadinyecKmMX OaHHbIX U NOTOKa BUAEOLAHHbIX,
npu4emM NOTOK rpadmyecknx gaHHbIX NpeacTaBnseT cobon nocrnenoBaTenbHOCTL NAKETOB,
KoTopas BKMoYaeT B cebs NakeT AaHHbIX, XPaHALWNA rpadnyeckme gaHHble, U ynpaBnsaoLwmi
nakeT, XpaHALLMIA YNpaBnsoLLyo MHGOPMaLMIo, NPK 3TOM NakeT AaHHbIX UMEET BPEMEHHyHO
METKY, 3Ha4eHMe KOTOPOW yKasbiBaeT BpeEMsI AEKOAMPOBaHNS rpaddnyecknx gaHHbIX, a
YNpaBrsoWmii NakeT MMeeT BPEMEHHy0 METKY, 3Ha4YeHNe KOTOpOW yKasbiBaeT BpeMs, B
KOTOopoe rpadpmyeckme gaHHble Nocne Toro, Kak oHu BbIn gekogmpoBaHbl, oTobpaxatoTcs
00beanHEHHbIE C NOTOKOM BUAEOAAHHbIX.

Mepwvoa, B KOTOPLIA AeKOANPYHOTCA rpaduyeckme gaHHble, yka3biBaeTcs BPEMEHHON METKOM
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nakeTta, XpaHsiLLero rpauyeckue gaHHole, a oTobpaxeHue rpadmyecknx OaHHbIX onpeaensieTcs
3HaYeHNEeM BPEMEHHOW METKU, MPUCBOEHHOW COOTBETCTBYIOLLEN ynpaBnsoLwen nHdpopmaLlmm.
CnepoBaTenbHO, B HAcTosALWEM M306peTeHMN Ha BPEMEHHON LLKane BOCNpou3BeaeHnst
onpegensietcsa "cocTtosHue "yxe AeKOAMPOBaHO, HO eLle He oTobpaxkeHo"", nHaye roBops,
COCTOSIHME, B KOTOPOM pa3synroTHEHHbIE rpachmyeckme AaHHble HaxoadaTcsi B bydepe.

Onpepgenuve Takoi nepuod 6ydepusaumm, CTaHOBUTCH BO3MOXHbIM n3bexaTb KOHLEHTpaLmm
OFPOMHOrO KONMYecTBa Harpysku no AekoanpoBaHUIO B OAHOM MOMeHTe BpemeHu. Kpome Toro,
€Cn1 UCMNOoNb30BaHMe PeCcypcoB annapaTHOro obecneyeHns B Lensax JeKOAMPOBaHNS
OJHOBPEMEHHO BCTYMNaeT B KOH(PNMKT ¢ Apyron obpaboTkon gaHHbIX, TO nepuog bydepusaunm
MOXeT ObITb OpraHn3oBaH TakMMm obpa3om, YTOObl MepeMecTUTb Nepuos 4EKOAMPOBAHNS
rpaduyeckux AaHHbIX U TeM caMbiM U3bexaTb Takoro poga KOHMIMKT.

Mpun aTtom, ecnu ANs AOCTMXKEHWNS BblLIEYNOMAHYTOW 3afa4v BBOAMTCA 3Ta KOHLUenums
Oydepmsauum, To TEXHUYECKUE CNeLManmcTbl, 3aHUMarLLmecs pa3paboTkon Takoro yCTporcTea
BOCMpon3BeaeHns, OyayT B 3amMellaTensCTBE OTHOCUTENBHO TOro pasMepa Namsiti, KOTOpbIl
AormxkeH 6blTb yCTaHOBMNEH AN TOro, YTobbl rapaHTMpoBaTb HOpManbHOe YHKLMOHUpOoBaHue. B
TO X€ BPEMS TEXHUYECKME CreunanncTbl, KOTOpbIe NPOM3BOAAT HaNoXeHne CyoTUTPOB, Takke
OyayT ncnelTbiBaTe 6ECNOKONCTBO NO MOBOAY TOrO, CMOMYT JIN HAMNOXEHHbIE UMW CYBTUTPBLI ObITh
rapaHTMpOBaHHO BOCMPOM3BeAEeHbl YCTPONCTBOM BOCNpou3BeaeHusl. Bce ato obbsicHAeTCS TeMm,
YTO 3anofHeHne nNamaTy Npu aTon Bydepusaumm ByaeT U3MEHSATLCA XPOHONOMMYECKU B XO4e
BOCNpPOU3BEAEHNS MO BPeMEHHON LKane BocnpousseaeHus. Ecnm xpoHonornyeckoe nameHeHne
B 3aMnOfHEHUN NaMaTN OCTaeTCA HEU3BECTHbLIM, TO 6ECMOKOMCTBO STUX TEXHNYECKNX
crneynanncToB He ByaeT yCcTpaHeHo.

Takum 06pa3oM, 4TOObI pelnTb 3Ty Npobnemy, xenaTernbHO MMETb KOHCTPYKLMIO, B KOTOPOWN
ynpaensoLias nHopmMauus BknoyaeT B cebs TMMOBYIO MHOpMaLMIo, KOTopas ykasbiBaeT Ha
Hayano ynpasrieHusi MamMATbio, NPUYEM BPEMEHHAS MeTKa ynpaBnsAloLero naketa saBnsercs
BPEMEHHOW METKOW NpeacTaBneHus, 1 ynpasnsowmiA NakeT 4ONOMHUTENBHO BKITHOYaET B cebs
BPEMEHHy0 METKY 1eKOAMPOBaHNSA, 3Ha4YeHNe KOTOPOM yKasbiBaeT Ha TOYKY Ha BPEMEHHOM

LKane BOCMNpoM3BeAeHNS NOToKa UMGPOBbIX AaHHbIX, COOTBETCTBYIOLLYO Havany ynpasneHus
namsiTbio, 1 BPEMS, B KOTOPOE ynpasnsawoLwasa MHopMaunsa CYMTbIBAaeTCs B NamMsATb.

B cooTBeTCTBUM C 3TOW KOHCTPYKLUMEN Hayano ynpasneHusi NaMsTbio yKasblBaeTca
NOCPEACTBOM BPEMEHHON METKN LEKOAMPOBAHUS N3 MaKETa, XPaHSLLEro YNpaBnsioLLyto
nHopmaumo. CnegoBaTenbHO, Npy 06paLLeHnn K BPEMEHHON MeTke AEeKOAMPOBaHUSA
CTaHOBUTCS BO3MOXHbIM Y3HaTb, B KAKO MOMEHT BpeMEHW Ha BPEMEHHOW LuKane
BOCMNPOM3BEAEHNSA JOMKEH OblTb MOMHOCTLIO OYULLEH Kaxablin Bydep aTo Mmodenu gekogepa.
Ecnun aTa To4ka NOMHOM OYMCTKM paccMaTpUBaETCA Kak HavyanbHasa To4ka ynpasreHus NamsaTblo,
TO FIErKO onpeaenuTb XPOHOMNOrM4yeckoe N3MeHeHne B 3anosfiHeHnn 6ydepa, KOTopbI XpaHUT
yNpaBnsoLLyo MHdopmauuio, 6ydepa, KOTopbIld XpaHUT rpadoudeckme gaHHble nepes Tem, Kak
OHW gekoaupytoTcs, u bydepa, KOTopbI XpaHUT rpadudeckne gaHHbIe Nocre Mx
AekooupoBaHus. M3ameHsas 3HaYeHne 3TOl BPEMEHHOW METKN LEKOANPOBAHUS, MOXHO
perynmpoBaTtb XpOHOMOrM4Yeckoe N3aMeHeHne cocTosHns bydepoB. B COOTBETCTBUM C TakuM
perynMpoBaHNeM CTaHOBUTCS BO3MOXHbIM n3bexaTb nepenonHeHnst bydepa B yCTponcTee
BOCrnpomnsBeneHus. A crnegoBaTternibHO, CTaHOBUTCH BO3MOXHbBIM JIErKO BOMMAOTUTb
annapaTtHoe/nporpaMmMmHoe obecrneyeHne Ha ctagmum pas3paboTku YyCTPONCTBa BOCNPOM3BEOEHUS.

Kpome Toro, nocKonbKy CTaHOBUTCS NPOCTO OMNpenensiTb U perynmpoBaTb XPOHOOrMyeckoe
NM3MEHEHNe, TO COOTBETCTBEHHO YMNPOLLIAETCsA U NpOBEpPKa TOro, yaAOBNeTBOPSET NN NOTOK
rpadnyeckmx gaHHbIX, NOMYyYEeHHbI NOCPeaCTBOM aBTOPCKOro npouecca, orpaHn4yeHnsM Mogenm
Jekoaepa, koTopyto npegnonaraet ctangapT BD-ROM. CnegoBaTensHO, Nuuo, OTBETCTBEHHOE
3a aBTOPCKMI NMpoLEecec, MOXET NPOA0SKaTb CBOK aBTOPCKYO paboTy npu yCrnosun, 4YTo
obecneyeHo HopMarnbHoe OYHKLMOHNMPOBaHUE rpadhnvyeckmx KOMNOHEHTOB €ro NPON3BeLAEHMS.

Mpeanonaras mogenb aekogepa BD-ROM, ans ocyllecTBneHnst HacTosiLwero n3obpeteHuns
HeobxoQMMbIM CTaHET elle OAMH COCTaBNALLMIA aneMeHT. B atoi mogenu aekogepa BD-ROM,
OCHOBHasi YacTb gekogepa (To ecTb npoueccop) rpacnyeckux JaHHbIX He3aBMCMMa OT OCHOBHOM
YyacTu KOHTponnepa (To ecTb OT KOHTpOsNnepa), NnpegHa3Ha4YeHHoro anst 06HOBNEHUS
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rpacpuyeckux aaHHbIX. MNMpruynHa, No KOTOPOW OCHOBHAs YacTb Aekofdepa npegycMmaTtpuBaeTca
HE3aBNCUMOW OT OCHOBHOW YacTu OOHOBIISAIOLLEro KOHTpONMepa, 3ako4aeTcs B TOM, YTOObI
BbINOMHATL 3abnaroBpemeHHoe 06HOBNEHWE, Takoe Kak NoaTanHoe oTobpaxeHue U yaaneHue
rpaduyeckux gaHHblX, YTO, HAaNpMMep, NonesHo Ans criyyas, koraa rpaduyeckme gaHHble
npeactaBnaT cobon cybTuTpbl. Korga ocHoBHas YacTb OOHOBMSIIOLLEro KOHTponnepa
HesaBKCcMMa OT OCHOBHOWM 4acTu KOHTponnepa, 6yaet TpeboBaTbCs, YTOOLI CBSA3b MPOLECCOp-
KoHTponnep 6bina 6onee TecHon. ATo 06BbACHAETCS TEM, YTO Nocre 3aBepLUeHns NpoLLecCopom
OeKooupoBaHust rpacpmyeckmx AaHHbIX KOHTPOMMep AOMKEH BbINOMHATL OOHOBNEHUe 6e3
3a0epXKu.

To, kaknm obpa3om KOHTponnep yBegoMIISETCHA O 3aBepLUEHUN NPOLECCOPOM AEKOANPOBaHUS,
3aBMCUT OT TOro, Kakum obpasoM peanunsoBaHbl NPOLECCOop U KOHTpOonnep B JaHHOM
ycTponcTee. Ecnn npoueccop u KOHTponnep peannsoBaHbl B BuAe nporpamm, To yBegoMrieHne
OyZeT BbINOMNHATLCA 3a CYET B3aMOAENCTBUS npoLeccoB. Ecnv npoueccop 1 KoHTpornnep
peanv3oBaHbl B BUAe HE3aBMCHMMbIX ApYr OT Apyra KOMMOHEHTOB NPOrpaMmMHOro obecneyeHus, To
yBegomneHve 6yaeT BbINONMHATLCA NOCPEACTBOM CUrHana npepbiBaHvs. OrimMTensHoOCTb
BPEMEHHOW 3a4ePXKKM TaKoro YBEAOMITEHUS TakKe 3aBUCUT OT TOrO, Kakum obpa3om
peanu3oBaHo ycTponcTo. Ecnn peanusaums aenaet Heobxoaymoii 6orbLLy0 BPEMEHHyHO

3a4epXKy YBEAOMIIEHUS, TO HanuLo ByaeT cutyauus, npym KOTopon rpacmyeckne gaHHbIe He
MOryT ObITb CUHXPOHM3MPOBAHbLI CO CKOPOCTbI OTOBPaXKeHUsa KMHOGUIbMA.

[ng Toro 4tobbl M3bexaTb BO3HMKHOBEHUS TAaKOro poda CUTyaumu, XenaTenbHo NMETb
KOHCTPYKLMIO, B KOTOPOW 3Ha4YeHne BPEMEHHOW MEeTKN NpeacTaBrneHns nony4yaeTca nocpeacTBoM
CYMMUPOBaHNSI HEKOTOPOro 3apaHee 3a4aHHOro 3Ha4YeHUs CO 3Ha4YEeHNEM BPEMEHHON METKM
OeKoanpoBaHug, rae 9TO 3apaHee 3ajaHHOe 3HayeHne OCHOBaHO Ha Gornee AnNUTENbLHOM
NPOMEXYTKE BPEMEHMU U3 YMCHa: MPOMEXYTKa BpeMeHU, TpebytoLlerocs Ansa O4YUCTKU SKpaHa, u
npomexyTka BpeMeHu, TpebytoLerocsa ansa 4ekoanpoBaHus rpacdmyecknx gaHHbIX; U MPOMeEXyTKa
BpemMeHu, TpebytoLerocs ansa 3anncu rpadpnyecknx AaHHbIX Ha 3KpaH.

BpemeHHas MeTka npeacTaBneHns nakeTa, XpaHsiero rpaduyeckne gaHHble, ykasbiBaeT Ha
BpeMsl OKOHYaHUS JeKoAMPOBaHNs, a BpeMEHHAs MeTKa NpeacTaBrneHus naketa, XpaHsLlero
ynpasnsoLLyo HdopMaLmio, ykasblBaeT Ha BpeMsi, Mofy4YeHHoe NnocpeacTBOM CYMMUPOBaHMUS
3apaHee 3aaHHOro NPoMeXxyTKka BpeMeHM C BpeMEeHEM OKOHYaHUSA OeKoaNpOBaHUS.
CnepoBaTtenbHO, 3a CYET TONbKO NULLb 0bpaLLeHns K BpEMEHHbIM METKaM NpeacTaBneHus
KOHTPOMep MOXET BbINOMHATL OOHOBIEHNE B Haanexalmne MOMEHTbLI BPEMEHW, HE Nofy4dast npu
3TOM OT npoueccopa HUKaKoro yBeJOMIEeHNs 0 3aBepLleHUM AeKOANPOBaHNS rpadonuyecknx
OaHHbIX. Ecnn BeINONHAETCA Takoe 0OHOBMNEHNE, TO CTAHOBUTCS BO3MOXHbLIM 06ecneynTb
CUHXPOHM3aLMI0 OOHOBIIEHUSA CO CKOPOCTLIO OTOBPaXKeHNs1 KWHOUNbMa HE3aBUCMMO OT cnocoba
BOMMOLLEHUS YCTPOMCTBA BOCNPOU3BEAEHUS.

Mockonbky ©ornee TecHasi CBA3b NPOLIECCOP-KOHTPOINEP peanM3oBaHa He3aBUCUMO OT
crnocoba BONMOLLEHNSA NpoLeccopa-KoHTponnepa B yCTPONCTBE BOCNPOM3BEAEHUS, TO
CTaHOBUTCS BO3MOXHbIM NOAAEPKMBATL HEKOTOPYO CTENEHb MTMOKOCTM NPU KOHCTPYMpPOBaHUMU
9TOro YCTPOWCTBA, paBHO Kak M cNocobCcTBOBaTL MPOM3BOACTBY YCTPOWCTB C HU3KMMU 3aTpaTamu.

KpaTkoe onucaHue YyepTexen

dur.1 - nnncTpaymst npumepa MCnosb3oBaHUs HOCUTENS 3anMcu B COOTBETCTBUMN C AaHHbIM
n300peTeHneM.

®ur.2 - unnoctpauns cTpyktypsl BD-ROM (MocTosiHHOro 3anoMmnHatoLero ycTtpomcTea Ha
Auckax, ucnonb3yowmux TexHonoruo Blue-ray).

dur.3 - cxema, MNNKCTpPUpPYOLLLIAs B cxemaTudeckom Buge cTpyktypy notoka AVClip (notoka
OaHHbIX ayamo-Bnaeo parmMeHTOoB).

®dur.4A - unnocTpaums CTPYKTypbl NOTOKa rpacmnyecknx gaHHbIX NpeacTaBreHuns.

®ur.4B - nnntoctpauna PES-nakeTa, nony4eHHOro nocne npeobpasoBaHus yHKLNOHANBbHbIX
CErmMeHTOB.

dur.5 - nnncTpayms Norm4ecKon CTPYKTypbl, COCTaBIEHHOM N3 pasfiMyHbIX BUAOB
YHKLNOHANbHbIX CErMEHTOB.

®ur.6 - unnocTpaums CBA3M MeXay MECTOM OTODpaXeHus cy6TUTpa u CBEpXKagpoM.
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®dur.7A - unncTpaunsa CUHTAKCUYECKON CTPYKTYpPbI, NpegHa3Ha4YeHHOW Ans onpeaeneHns
rpacmyeckoro oobekta B CermeHTte onpeneneHust oobekrta (ODS-cermeHTa).

®ur.7B - unnocTpaumst CUHTaKcn4eckon cTpykTypbl CermeHTa onpegeneHms nanutpsl (PDS-
CermeHTa).

®ur.8A - unnocTpaunst CUHTakcnyeckon cTpyktypbl CermeHTa onpeaeneHus okHa (WDS-
CermeHTa).

®ur.8B - unnocTpaumst CUHTaKCUYECKOn CTPYKTYpbl CermeHTa KoMno3nuumn npeacrasneHns
(PCS-cermeHTa).

®ur.9 - unnoctpauns npumepa onncaHus OTobpaxkaemMoro Habopa npu nokase cyoTUTPOB.

®ur.10 - unnoctpauns npumepa onucaHusa WDS-cermeHTa u PCS-cermeHTa B Habope DS1.

®dur.11 - unnoctpauna npumepa onmcanna PCS-cermeHTa B Habope DS2.

dur.12 - unntoctpaunda npumepa onmcanna PCS-cermeHTa B Habope DS3.

®ur.13 - nponnnCTPMPOBaAHHLIN BOOSb BPEMEHHOW LUKanbl NpMMep onucaHus

OTob6paxxaemoro Habopa npu ocyLecTBreHnn adbdekTa NosiBNeHUs/McHe3HOBEHUS N300paXKeHNs

obbekTa.

®ur.14 - nponnnOCTPMPOBaAHHLIN BOOSb BPEMEHHOW LUKanbl NpUMep onucaHus
OTob6paxxaemoro Habopa npu ocyllecTBreHnn acpdekTa NoCTENEHHbIX BbIXOAa MX
3aTeMHeHunsa/yxona B 3aTeMHEHME.

®ur.15 - nponnnCTPMPOBaHHLIN BOOSb BPEMEHHOW LUKarbl MPMMEpP OnMcaHus
OToGparkaemoro Habopa Npu OCYLLECTBIEHNUN NPOKPYTKM.

®ur.16 - NnponNNICTPMPOBAHHLIN BOOSb BPEMEHHOW LUKarbl MPMMEpP OnuMcaHus
OTo6paxxaemoro Habopa npu ocyLecTBreHnn addpekTa HaHeCEeHNS/CTUpPaHNS N3obpaxeHus
obbekTa.

®ur.17 - cxema, NoKasbIBaKLLAsA CpaBHEHME ABYX CIy4YaeB: OKHA, UMEKLLEro YeTbipe
rpaduyeckux oobekTa, U OKHa, MEeRLLIEro ABa rpacduyecknx oobekTa.

®ur.18 - unncTpaums npuMmepa anroputMa, npegHasHa4yeHHoro Ans pacyerta
NPOAOIPKUTENBHOCTN AEKOONPOBAHMS.

dur.19 - 6rnok-cxema anroputmMa, nokasaHHoro Ha dur.18.

®urypbl 20A 1 B - Grnok-cxembl anropMtMma, nokasaHHoro Ha dur.18.

®ur.21A - unnocTpaums cnyyas, npyM KOTOPOM Kaxaoe okHO umeeT CerMeHT onpeaeneHns
obbekTa.

®urypbl 21B n C - BpeMeHHble anarpaMmmbl, NokasbiBaroLLMe NOpPsiAKU rpynnupoBaHms
3Ha4YeHuI, CChINKN Ha KOTopble nMmetoTcs Ha dur.18.

®dur.22A - unnoctpaums cnyyas, npm KOTOPOM Kaxgoe okHo umeeT asa CermeHTta
onpegeneHnsa obbekTa.

®urypbl 22B n C - BpeMeHHble anarpammbl, NokasbiBaroLLMe NOPsiAKM COOTHOLLEHUS
3HAYEeHWI, CCbISIKN Ha KOTopble nmetoTcs Ha dur.18.

®ur.23A - onucaHue cnyyasi, NpyM KOTOPOM KaXkaoe 13 OBYX OKOH BKrtovaeT B cedbs ODS-
CErMeHT.

®ur.23B - unnoctpaums cnyyas, npyM KOTOPOM Nepuoa (2) oekoanpoBaHusa 6onblue, Yem
cymma nepuoga (1) ouncTtkm n nepuoga (31) sanucwm.

®ur.23C - nnnioctpayus crnyydas, npu KOTopomMm cymma nepuoga (1) ounctkm n nepuoga (31)
3anucum 6onblue, Yem nepuog, (2) AeKOANPOBaHNS ANIMHHEE.

®ur.24 - unnoctpaymsi XPOHONOrMYECKOro M3MeHeHUs Npu 06HOBMEHWMW, OMMCAHHOIO B
npumepe B HacTosLen cneLmdukaunmn.

®ur.25A - unniocTpauust YeTbipex oTobpaxaeMbix HABOPOB, KOTOPbIE OMUCaHbI TAKNM
06pasom, YToObI BbIMOSHATL paccMaTprMBaemMoe Bbille 0OHOBEHME.

®ur.25B - BpeMeHHAs1 anarpamma, nokasbiBatowlas HacTporikn DTS n PTS dyHKUMOHANbHbIX

CEerMeHTOB, BKJTHOYEHHbIX B 3TU YeTbipe OTO6pa)KaeMbIX Ha6opa.

®unr.26 - UNNCTpaLma BHYTPEHHEN CTPYKTYpbl YCTPONCTBa BOCNPOM3BEAEHNS B COOTBETCTBUN

C HaCToALLMM N3obpeTeHneM.
dur.27 - nnnocTpauyms BennvmH ckopocten 3anmcn Rx, Rc, u Rd, emkocTtu 'padumyeckor
matpuubl (8), Bydepa (13) 3akoanpoBaHHbIX AaHHbIX, Bydepa (15) o6bekToB n Bydepa (16)
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KOMMO3nLNN.

®ur.28 - BpeMeHHas guarpamMma, UnmncTpupyoLlas KOHBeepHyo 06paboTKy AaHHbIX,
OCYLLIECTBNAEMYIO 3TUM YCTPONCTBOM BOCMNPOM3BEOEHUS.

®ur.29 - BpeMeHHas guarpaMmma ans KoHBenepHon 06paboTkM AaHHbIX B criyvae, npu
KoTopom gekogmpoBaHne ODS-cermeHTa 3akaH4YMBaEeTCA 4O 3aBEPLUEHMS OYMCTKM [padnyeckon
MaTpuubl.

®ur.30 - BpeMeHHAs anarpamma, nokasblBaroLlasi XpOHOMOorMyeckoe U3MeHeHNe KonmMyecTBa
aKKyMynupoBaHHbIX AaHHbIX Ha ['padmnyeckon matpuLe.

®ur.31 - 6nok-cxema anropMTMa, UNIHCTPUPYIOLLASA NpoLiecc onepauny 3arpy3ku
(PYyHKLMOHANBHOrO CermeHTa.

®ur.32 - geMoHcTpaums npumepa MynbTUMIIEKCUPOBAHNS.

®ur.33 - unntoctpauyms cnocoba, KOTOPbIM OCyLLEeCTBSETCA 3arpy3ka Habopa DS10 B 6ydep
(13) 3akoanpoBaHHbIX AaHHbIX, BXOASLNIA B COCTaB YCTPOMCTBA BOCMPOU3BEAEHNS.

®ur.34 - unncTpauns cny4das, NpyM KOTOPOM BbIMOMHSIETCA HOPMarbHOE BOCMPOU3BeaeHME.

®ur.35 - unntoctpaums 3arpysku Habopos DS1, DS10 n DS20 npn HopMansHOM
BOCMpPOM3BEAEHNI, BbINOIHAEMOM Tak, Kak nokasaHo Ha dur.34.

®ur.36 - brnok-cxema anropuTma, nNokasbiBawLLas NpoLece, BbINOMHAeMbIn [padunyecknm
KoHTponnepom (17).

®ur.37 - bnok-cxema anropmMtma, nokasbiBaroLlas NpoLecc, BbINOnHAeMbIn [padmyecknm
KOHTponnepom (17).

®ur.38 - bnok-cxema anropmMtma, nokasbiBaroLlas NPoLEecc, BbINONHAeMbIN [pacryecknm
KoHTponnepom (17).

@dur.39 - unncTpaunsa KOHBENEPHOro npolecca AaHHOro yCTPONCTBa BOCNPON3BEOEHUS,
KOTOpbIn ocHoBaH Ha PTS-meTke PDS-cermeHTa.

@dur.40 - cxema, nokasbiBarowas 3HavyeHne END-cermeHTa B KOHBENEpHOM npouecce AaHHOro
YCTPOWNCTBaA BOCMNPON3BEOEHUS.

dur.41 - cxema, UNNKCTPUpPYyOLLAa B cxeMmaTnieckom Buae ctpyktypy notoka AVClip (noToka
OaHHbIX ayamo-Bnaeo hparMeHToB) B COOTBETCTBUM CO BTOPbIM BapMaHTOM OCYLLECTBIIEHUS
nM300peTeHus.

®dur.42A n Our.42B - cxembl, OTHOCSLLMECH K UHTEPAKTMBHOMY 3KpPaHHOMY U300paXKeHuto B
COOTBETCTBUM CO BTOPbIM BapvaHTOM OCYLLECTBNEHUSA N300peTeHUs.

®dur.43 - nunnioctpayma CTpykTypbl AaHHbIX CermeHTa KOMNo3nLUmMmM MHTEPAKTUBHOTO
n3obpakeHus.

®ur.44 - pemoHcTpaums ceasm mexagy ODS-cermeHTOM, BKMOYEHHbIM B Habop DSn, n ICS-
CErMEHTOM.

®ur.45 - geMoHcTpaumst KOMNO3NLMN SKPAHHOTO N300paXXeHMs B MOMEHT OTOBpaXkeHUs
OaHHbIX "pt1" NPon3BONLHOIO KMHOKaApPA.

®ur.46 - neMoHcTpaLmsa npumMepa HaCTPOMKK And nHopmaumm o kHornke B ICS-cermeHTe.

dur.47 - nameHeHne CocTosIHMIA KHomnku A - kHonku D.

dur.48 - npusogumMasi B ka4ecTBe OAHOro npumMepa unnctpaumsa nsobpaxennn ODS11, 21,
31mn41.

®ur.49 - npuBoanmasi B Ka4ecTBe OOHOro npuMmepa unnictpaums nsobpaxeHnn ODS11-19
ana kHonku A.

®ur.50 - unnocTpauyms rpynn COCTOAHMSA KHOMOK M Nopsaaok pacnonoxeHmss ODS-cermeHToB B
Otobpaxxaemom Habope.

®ur.51 - unnocTpaunsi U3MeHEHUs COCTOSIHUS MHTEPAKTUBHOTO 3KPAHHOIO U300paxeHust, Ha
KOTOPOM pacnorioXeHbl rpynnbl COCTOSHUS KHOMOK, NoKa3aHHble Ha dur.50.

dur.52 - unntoctpauma nopsgka pacnonoxeHmss ODS-cermeHToB B oTobpaxaemom Habope.

®ur.53 - pemoHcTpaymsa pasnuung B pacnonoxeHmn ODS-cermeHToB B rpynne S-ODS-
CErmMeHTOB Mexay criydyaem, korga default_selected_button_number=0 (Homep kHOMNKN,
BbIOpaemolri no ymondanuio = 0), n cnyvaem, korga default_selected _button_number =
KHonka B.

®urypbl 54A n 54B - gemoHcTpaums 3HadeHns SIZE(DSn[ICS.BUTTON]i]]) B cnyyae, npu
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koTopoM N-ODS-cermeHTbl BKIIOYaOT B CBOE YnCio MHoXecTBo ODS-cermeHToB,
cocTtasnsowmx kHonkn A-D, n S-ODS-cerMeHTbl BKIHOYalT B CBOE 4MCIo MHoXecTBo ODS-
CErMEHTOB, COCTaBNALWMNX KHonkn A-D.

®ur.55 - geMoHcTpaums BpeMeHHO anarpamMmmbl CUHXPOHU3MPOBAHHOIO OTODpaXKeHus,
ocyuiectenaemoro nocpeactsom ICS-cermeHTa.

®ur.56 - peMoHcTpaLma Toro, kKakum obpaszom DTS-meTka n PTS-meTka ycTaHaBnMBaloTCS B
cny4yae, Npy KOTOPOM MepBOHaYarnbHOe OTOOpaXXeHne MHTEPaKTUBHOMO SKPaHHOIro N3obpaxeHus
cocTaBnseTcs MHoxecTBom ODS-cermeHTOB, U npu koTtopom default_selected_button
(BbIOMpPaemast Mo yMOM4YaHNIO0 KHOMKA) ABNSETCA eNCTBUTENbHOM (TO eCTb CYLLIECTBYIOLLEN Ha
camom gene).

®ur.57 - peMoHcTpaLma Toro, kKakum obpaszom DTS-meTka n PTS-meTka ycTaHaBnMBalOTCS B
cny4yae, Npy KOTOPOM MepBOHaYarnbHOEe OTODpaXXeHne MHTEPaKTUBHOIO SKPaHHOIro N3obpaxeHus
cocTaBnseTcs MHoxecTBom ODS-cermeHTOB, U npu kotopom default_selected_button
(BbIODMpPaemasi Mo yMOM4YaHUIO KHOMKa) SIBNSIeTCA HeAEeNCTBUTENBLHOM (TO €CTb He CYLLEeCTBYIOLLEN
Ha caMmoMm ferne).

®ur.58 - unnioctpaumsa cogepxmnmoro bydepa (15) 06bEKTOB B CONOCTABNEHUM C
"paduyeckort maTpuLei.

®ur.59 - unncTpauns onepauyuu, BeinonHsemon paguyeckum koHTponnepom (17) Bo Bpems
nepBoHaYanbHOro OTobpaXKeHus.

®ur.60 - unncTpaums onepauun, BelnonHaemon padumyecknum koHTponnepom (17) npm
BbINOSTHEHUN OBHOBMNEHNSI MHTEPAKTUBHOMO SKPAHHOrO N300paXXeHns B COOTBETCTBUM C NEPBbLIM
Jencteunem nonb3oBaTens (komaHgon MoveRight ("lMepemelyenne Bnpaso”)).

®ur.61 - unnocTpaums onepauun, BolnonHaemon paduyecknum koHTponnepom (17) npm
BbINOMHEHUN OBHOBMNEHMS UHTEPAKTUBHOIO 3KPAaHHOIO M300paXeHUs B COOTBETCTBUM C NEPBLIM
Jencteunem nons3osatens (komaHgo MoveDown ("lMepemelyeHne BHU3")).

®ur.62 - unnoctpaums onepauun, BolnonHaemon Mpaduyecknum koHTponnepom (17) npm
BbINOSTHEHNUN OBHOBMNEHNSI MHTEPAKTUBHOMO SKPAHHOIrO N300paXXeHns B COOTBETCTBUM C NEPBbLIM
aencrteunem nonb3oBaTens (komaHgon Activated ("AkTusnposaHo")).

®ur.63 - BpeMeHHas guarpaMmma, UnscTpupytoLas KOHBeepHyYo 06paboTKy AaHHbIX,
BbINOMHAEMYH AaHHbIM YCTPOMNCTBOM BOCNPOV3BEAEHUS.

®ur.64 - BpeMeHHas guarpaMmma, UnmncTpupyoLlas KOHBEEpHyYo 06paboTKy AaHHbIX,
BbINOSTHAEMYH0 AaHHLIM YCTPOMCTBOM BOCMPOU3BEAEHMS B Clyyae, Npy KOTOPOM KHOMKA,
BbIOMpaemasi No yMOn4aHuoo, N3MeHSIeTCH AUHaMMYECKU.

®ur.65 - BpeMeHHas guarpaMmma, UnmnocTpupyoLLas XpoHOMNormieckme n3MeHeHns B
3anonHeHun Mpadudeckor matpuubl (8), Bydepa (15) obbekToB, bydepa (13) 3akoanpoBaHHbIX
OaHHbIX 1 Bydepa (16) komnosunymm.

dur.66 - 6rnok-cxema anropMTMma, nokasbiBatoLLas npouecc onepauyun 3arpyskun CermeHra.

®ur.67 - geMoHcTpaumsa npuMepa MyrnbTUNIEKCUPOBAHNS.

®ur.68 - unntoctpaumsi cnocoba, KOTOPbIM OCYLLECTBIISIETCS 3arpy3ka Habopa DS10 B bydep
(13) 3aKkoAMpPOBaHHbIX AaHHbIX, BXOASLLMA B COCTaB YCTPOMCTBA BOCMPON3BEAEHNS.

®ur.69 - unncTtpaums cnyyas, Npy KOTOPOM BbIMNOSHAETCS HOpMarbHOE BOCMNPOM3BEaEHNE.

®ur.70 - unnroctpauums 3arpysku Habopos DS1, DS10 n DS20 npu HopmansHOM
BOCMpPOM3BEOEHUN, BbINOMTHAEMOM Tak, Kak nokasaHo Ha dwur.69.

®ur.71 - 6rniok-cxema anropuTMa, UNNKCTPUPYoLAas OCHOBHYO NporpaMmmy o6paboTkm
OaHHbIX, BbliNonHsemon "padmyeckum koHTponnepom (17).

®ur.72 - 6nok-cxema anropMTMa, UnncTpupyowas oopaboTky AaHHbBIX ANs peanusauum
YNpaBrieHUs CUHXPOHM3ALUMEN, UCMOSb3YIOLLEro BPEMEHHyI0 METKY.

®ur.73 - 6rnok-cxema anropMTMa, nokasblBatoLLEero npoLuecc onepawmm no 3anmcu B
Mpaduueckyto matpuuy (8).

®ur.74 - 6nok-cxema anropMTMa, UNCTpupyowas oopaboTky aBTOMaTUYECKOW akTuBauum
ONS KHOMKW, BbIAENSEMON MO YMOMYaHMI0.

®ur.75 - Griok-cxema anropmuTMma, NokasbiBaKLLEro NPOLLECC 0TOOPaXKEHNST aHUMaLUK.

dur.76 - 6rnok-cxema anropuTMa, UNNCTpupytowas npowuecc onepaumm "Onepaums
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nonb3oBaTens".

®ur.77 - Gnok-cxema anropMTMa, UIMKCTPUPYOLLAa NpoLecc onepauun CMeHbl TEKyLLEN
KHOIMKMN.

dur.78 - 6rnok-cxema anropuTMa, UNNICTPUpYoLLasa NpoLecc onepaumm BBoga YMCcrioBoro
3HaYeHus.

®ur.79 - unnoctpaums cnocoba nsrotoeneHns BD-ROM, npu kKoTopom ocyLiecTensieTcs
3anucb PCS-cermeHTa, paccMOTPEHHOrO B NEPBOM BapuaHTe OCYLLECTBMEHUS N300peTeHUs.

®ur.80 - unntoctpaums cnocoba nsrotoeneHnss BD-ROM, npu KoTopom ocyLiecTensieTcs
3anncb PCS-cermeHTa, paccMOTPEHHOIO BO BTOPOM BapuaHTe OCYLLECTBIEHMsI U300peTeHus.

OcyuiecteneHne nsobpetTeHus

(MepBbIi BapMaHT OcyLLeCcTBNEHNSA N306peTeHns)

Hwuxe BygeT onncaH nepBbIii BapMaHT BOMSOLWEHNS HOCUMTENS 3anncu B COOTBETCTBUMN C
HaCTOALMM U306peTEHNEM.

Ha ®ur.1 npounnocTpnposaH npuMep UCNosib30BaHUA 3TOro HocuTens 3anncu. Ha vyeptexe
BD-ROM (100) (MocTosiHHOe 3anoMuHatroLee YCTPOMCTBO Ha ANCKE, UCMONb3YHOLLEM TEXHOMOIMI0
Blue-ray) npeacrtaensiet coboi HoCMTENb 3anncu B COOTBETCTBMM C HACTOSILLIMM N306peTeHneM.
BD-ROM (100) ncnonb3yetca Ang npefocTaBneHnst 4aHHbIX, NPeacTaBnsoLwmx cobon
KnHematorpagudeckyto npoaykumo, B Cucteme gomMallHero tTeatpa, COCTOsLEeN U3 yCTponcTea
(200) BocnponseeneHus, TenesmsmoHHoro npuemHuka (300) n nyneta (400) AUCTAHUWMOHHOIO
ynpaBneHus.

Hocutenb 3anucu, COOTBETCTBYHOLLNIA HACTOSILLLEMY M30DpPETEHNIO, N3roTaBnMBaeTCs
nocpeacTBOM YCOBEpPLLUEHCTBOBaHUSA npuknagHoro yposHs BD-ROM. ®ur.2 unnoctpupyet
cTpyktypy BD-ROM.

Ha atom 4epTexe anck BD-ROM nokasaH B HUXHEN YacTu YyepTexa, a Aopoxka Ha aucke BD-
ROM nokasaHa Hag guckom BD-ROM. 3Tta gopoxka Ha camoMm fene Ha gucke umeet hopmy
crnvpanu, HO Ha YepTexe nokasaHa B Buae NuHun. [lopoxka BkoyaeT B cebsa obnactb
nogeoaa, obnactb Toma 1 obnacte otBoga. Obnactb TomMa Ha 9TOM YepTexe nmeeT PU3NYECKUN
YPOBEHb, YPOBEHb (halifoBbIX CUCTEM M MPUKIAAHON YpOBEHb. B BepXHEN YacTun YepTexa ¢
NCMornb30BaHNEM CTPYKTYPbI Katanora npounnocTpmpoBaH npuknagHon dopmat BD-ROM. Kak
nokasaHo Ha JepTexe, auck BD-ROM nop kopHeBbIM kaTanorom nmeet katanor BDMV, a atot
katanor BDMV cogepxuT dain, npegHasHayveHHbI Ana xpaHeHns notoka AVClip (notoka
OaHHbIX ayamo-Buaeo hparMeHToB) U nmetowwmii pacwmpenune M2TS (XXX.M2TS), daiin,
npegHasHayYeHHbIN ANg XpaHeHUss agMUHUCTpaTuBHoOW Hdopmauuu ang notoka AVClip n
umetowmnin pacwmpermne CLPI (XXX.CLPI), n daiin, npegHasHayeHHbIn Ang onpeaeneHus
norunyeckoro cnucka socnpousseneHus (PL) ana notoka AVClip n nmetowmin pacwmpenne MPLS
(YYY.MPLS). ®opmupys BblLLEONNCAHHbIA NPUKNAgHON hopmaT, MOXHO M3rOTOBUTbL HOCUTENb
3anuncuK, COOTBETCTBYHLLMIN HacTosILLeMy M3obpeTeHuto. B cnyvae korga umeetcs 6onee yem
oaviH dhaln KaXkgoro Tvna, NpeanoyTUTENbHO, YTobbl B kaTanore BDMV 6binn npeaycMoTpeHb!
Tpu KaTanora, o3arnaeneHHbie STREAM, CLIPINF n PLAYLIST, ¢ Tem 4YTOObl XpaH1UTb (haiinbl ¢
OLHMM M TEM XXe pacLUMpeHnEM B OAHOM KaTanore. B yacTHOCTK, xXenaTenbHO XpaHuTb calinbl ¢
pacwmpeHnem M2TS B kaTanore STREAM, dainbl ¢ pacwmpennem CLPI B katanore CLIPINF, a
darinbl ¢ pacwmpeHnem MPLS B katanore PLAYLIST.

Hwxe npmeogutcs onmcaHme notoka AVClip (XXX.M2TS) 13 BbILLEONNCAHHOrO NPUKIagHoOro
dopmarta.

Motok AVClip (XXX.M2TS) npeactaBnsaeT cobon NoTok LMdpPoBbIX AaHHbLIX B hopmaTe
MPEG-TS (roe TS o603Ha4aeT TpaHCNOPTHbLIN NOTOK), NOJTy4YeHHbIA NOCPEeACTBOM
MYNbTUMMEKCMPOBaHNS NOTOKA BUAEOAAHHbIX, MO MeHbLUE Mepe, 0OHOro NoToka ayaAnoAaHHbIX
M NOTOKa rpadon4eckmx AaHHbIX npeacTtasneHns. MoTok BuaeoaaHHbIX NpeacTaBnseT Kagpbl
dunbma, NOTOK ayanoaaHHbIX NpeacTaBnaeT 3BYK ousibma, a NOTOK rpaddnvecKkmx SaHHbIX
npeacTaBneHns npegcraesnseT cyotutpoel omnbma. dur.3 npeacraenset cobon cxemy,
WINAOCTPUPYIOLLYIO B CXEMATMYECKOM BuAae cTpykTypy notoka AVClip.

Motok AVClip (XXX.M2TS) nmeet crneaytoLuyto CTpykTypy. MoTok BUaeoaaHHbIX, COCTOSALLMIA
N3 MHOXECTBA KagpoB BUAeOoAaHHbIX (KMHokaap pj1, pj2 v pj3), n NOTOK ayaMO4aHHbIX,
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COCTOSLLMI U3 MHOXECTBA KafpoB ayaAMOAdaHHbIX, (BEPXHUA pAa Ha YepTexe) COOTBETCTBEHHO
npeobpasyoTcsa B nocnegoBatenbHOCTb PES-nakeToB (BTOpOW psig Ha YyepTexe), a 3aTeM B
nocnegosaTenbHOCTb TS-NakeToB (MakeToB TPaHCMOPTHOrO NOTOKa) (TPETUIN paa Ha yepTexe).
MoTok rpadhmyeckmx AaHHbIX NpeAcTaBneHns (HWKHUIA psaf Ha vyepTexe) npeobpasyeTcs B
nocnegoBaTenbHocTb PES-nakeToB (BTOpOW CHM3Y psaf Ha YepTexe), a 3aTem B
nocnegosaTenbHOCTb TS-NakeToB (TPeTUi CHU3Y pag Ha vepTexe). Tpu nocnegosaTenbHOCTU
TS-nakeToB MynbTUNMEKCUPYIOTCA, U Takum obpasom coctaBndaeTca noTtok AVClip (XXX.M2TS).

Ha yepTexe MynbTUNNEKCUPYETCs TOMbKO OAMH NOTOK rpadnyeckmx AaHHbIX NpeacTaBneHus.
OpaHako B cnyyae korga anck BD-ROM coBmecTM CO MHOXECTBOM SA3bIKOB, ANl COCTaBMEHMUSs
notoka AVClip MmynbTunnekcupyeTcs NOToK rpadomyecknx AaHHbIX NpeacTaBneHns Ans Kaxaoro
a3blka. NoTok AVClip, cocTaBneHHbIN BbILLEONMCAaHHbIM CNocoboMm, pasgensieTca Ha bonee Yem
OOMWH 3KCTEHT Nogo6bHO 06bIYHBIM KOMMBIOTEPHBIM hainam u coxpaHseTcs B obnactax Ha gucke
BD-ROM.

[anee paccmaTtpuBaeTcs NOTOK rpadhn4eckmx AaHHbIX npeacTaBnerHus. dur.4A nnnictpupyet
CTPYKTYpY NoToKa rpadhnyecknx gaHHbIX NpeacTasneHns. BepxHuii psg nokasbiBaeT
nocriegoBaTensHOCTbL TS-nakeToB, MynbTUnnekcupyemslx B notok AVClip. BTtopoi ceepxy psa
nokasbiBaeT nocnegoBatensHocTb PES-nakeToB, koTopasi coctaBnseT noTok rpadynyeckmx
OaHHbIX. MNocnepoBatensHoCcTb PES-nakeToB 0bpasyeTcsa nyTeM N3BnevYeHns NonesHbIX AaHHbIX
13 TS-nakeToB, umetoLmnx 3agaHHbin PID (naeHTudmnKaTop naketa) n CoOeaMHEHUS aTUX
U3BIEeYEHHbIX NOME3HbIX OAaHHbIX.

TpeTun cBepxy psa NokasbiBaeT CTPYKTYPY NOTOKa rpadonyeckux gaHHbIX. [1oTok rpadmnyecknx
OaHHbIX COCTOUT M3 PYHKLMOHANbLHbLIX CErMEHTOB, UMeHyeMbIX CerMeHToOM KOoMNo3nuum
npegcraeneHus (PCS-cermeHTom), CermeHToM onpegenerHnsa okHa (WDS-cermeHToMm),
CermeHToMm onpegenenusa nanutpbl (PDS-cermenTom), CermeHTom onpegenenns obbekta (ODS-
cermeHToM) n CermeHTOM KoHLa oTobpaxxaemoro Habopa (END-cermeHTom). Cpean
BblLLleHa3BaHHbIX PYHKUUOHaNbHbIX cermeHToB PCS-cermeHT HasbiBaeTcs CErMEHTOM
KOMMO3Mumn akpaHHoro nsobpaxeHus, a WDS-cermenT, PDS-cermenT, ODS-cermeHT n END-
CEerMeHT HasbIBaloTCHa cermeHTamu onpegeneHus. PES-nakeT u kaxabli U3 yHKLMOHAMNbHbIX
CerMeHTOB MMeT COOTBETCTBME "0aMH OgHOMY" Unn "ogMH MHOXeCTBY". Hade roBop4d, oauH
(PyHKLUMOHanNbHbIA CEerMeHT 3anucbiBaeTcsa Ha auck BD-ROM nu6o nocne npeobpa3oBaHus B
oauH PES-nakeT, nubo nocne pasgeneHus Ha dparmMeHTbl 1 Npeobpa3oBaHns B bonee Yyem oauH
PES-naker.

®ur.4B nnntoctpupyeTt PES-nakeT, Nony4eHHbI NocpeacTBOM Npeodpa3oBaHus
dyHKUMOHaNbHbLIX cermeHToB. Kak nokasaHo Ha YepTexe, PES-nakeT cocTouT U3 3aronoska
nakeTa v nonesHbIX AaHHbIX, U NonesHble AaHHble NpeacTaBnsaoT cobori OCHOBHYO YacTb
(pyHKLMOHabLHOro cermeHTa. 3arofnoBok nakeTa BkiitodaeT B cedbs DTS-meTky (BpemeHHyto

MeTKy AekoanpoBaHus) n PTS-meTKy (BpeMeHHyto METKY NpeACTaBneHns), COOTBETCTBYOLLM e

dyHKUMOHanNbHOMy cermeHTty. DTS-meTka n PTS-meTka, BKMOYEHHbIE B COCTaB 3aronoBka
naketa, ganee nmeHyttca DTS-meTkon n PTS-MeTkon goyHKLNMOHANBHOro CErmeHTa.

OnucaHHble Bbille pasnuyHble BUabl PYHKLMOHAMNbHbLIX CEFMEHTOB COCTaBMSAOT NOrMYecKyto
CTPYKTYPY, NPOUNIIIOCTPUPOBAHHYIO Ha Dur.5. dur.5 unnocTtpupyeT NOrMYecKyto CTPYKTypY,
COCTaBMEHHYI0 N3 pasnU4YHbIX BUOOB PYHKLMOHAmMNbHLIX CErMEHTOB. Ha yepTexe BepxHUn psg
unnocTpupyet Cepxkagpbl, cpegHun pag nnntoctpupyeTt OTtobpaxkaemble Habopbl (DS-
Habopbl), @ HYWXKHWIA pag UNNIOCTPUPYET PYHKLMOHANBHBIE CErMEHTHI.

Kaxabii n3 DS-HabopoB, NokasaHHbIX B cpegHeM pagy, npeactaBnsaeT cobown rpynny
YHKLUMOHANbHbLIX CErMEHTOB, KOTOPbIE COCTaBNAT rpacduyeckne gaHHbIe Ans 0gHOro
9KpPaHHOro n3obpaxkeHusi, U3 Yncra BCEro MHoXecTBa PyHKLMOHArbHbIX CEFMEHTOB, KOTOpbIE
06pasyoT NoTok rpadnyeckux AaHHbIX. [TyHKTMPHbIE NIMHUN Ha YepTexe NokasbiBatoT ToT DS-
Habop, K KOTOPOMY MpuHagnexat PyHKUNOHANbHbIE CErMEHTbI, HAXOOSALLMECS B HWXKHEM psAay, U
OEeMOHCTPUPYIOT, 4To oanH DS-Habop obpasoBaH psiaoM yHKLMOHAmMbHbLIX cermeHToB: PCS,
WDS, PDS, ODS n END. YcTponcTBo Bocnpon3BeaeHns cnocobHo reHepmnpoBath rpaduyeckme
n3obpaxkeHns ans 04HOro SKPaHHOro N300paXxeHnst NOCPEACTBOM CUYUTLIBAHNA (PYHKUMOHANbHbIX
cermeHToB, obpasytowmnx DS-Habop.
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Csepxkagpbl, NpUBEAEHHbIE B BEPXHEM Py, NOKa3biBaOT NepUonbl BpEMEHN, U B TEYEHME
opHoro CBepxkagpa ynpasneHve namsaTbio OCYyLLEeCTBMASIETCA NocneaoBaTenbHO BO BPEMEHHOM
OTHOLUEHMUN BOONb BPEMEHHON LWKanbl BocnpoundsegeHus notoka AVClip. OguH Ceepxkagp Takke
npeacTaBnsAeT rpynny AaHHbIX, KOTOpas npedHasHayeHa ans ogHoro 1 Toro e nepuoga
BpeMeHW. YNoMsiHyTas 34ecb NaMsiTb nNpeacTtaensaeT cobon Mpaduryeckyto MaTpumuy, KoTopas
XpaHUT rpadnyeckne gaHHble ANa 0AHOro 3KpaHHOro n3obpaxeHus, n bydep 06bekToB,
KOTOPbLIN XpaHUT pa3yniioTHEHHbIE rpadmyeckne gaHHble. [NocnenoBaTenbHOCTb B yNpaBneHum
namsaTblo O3HA4YaeT, YTO NosHas ouncTka I'padudeckor maTpuubl nnn bydepa o6bLEKTOB He
npoucxoauT Bo Bpems CBepxkagpa, 1 cTupaHme n Busyanmnsayuns rpadomyeckmx gaHHbIX
BbIMOJTHAKOTCS TONLKO B 3apaHee 3adaHHOM MpsIMOYrofibHOM 06nacTu Ha rpaduyeckon maTpule
("nonHas ouncTka" B JaHHOM crnyyae o3HayaeT cOpoc BCEro CoaepXMMOro AaHHbIX,
COXpaHeHHbIX B Matpuue unm bydepe). Pasamep n MectononoxeHne aTor NpsiMoyronbHoOm
obracTtu ABnATCA (PUKCUPOBAHHBLIMU Ha NPOTsbkeHnn ogHoro Ceepxkagpa. Konb ckopo
CTUpaHue 1 BM3yanusaums rpadouyeckmx AaHHbIX BbIMOSHSATCSA TONbKO B 3apaHee 3agaHHom
NpsIMOYyronbHOK obnacTtu Ha padumyeckon maTpuue, TO rapaHTUPYeTCs CUHXPOHHOE
BOCnpoussefeHne knHodunoma v rpadudecknx aaHHelx. MHadve rosops, Ceepxkagp
npeactaBnsaeT cobON y4acTOK Ha BPEMEHHOW LLKane BOCNPOW3BEAEHUS, 1 Ha 3TOM y4acTKe
rapaHTUpyeTcs CUHXPOHHOE BOCMNpou3seneHne knHounbma u rpadpuyecknx gaHHboix. Mpu
nepemMeLLeHnn obnactu, B KOTOPOW CTUPaKOTCA U BU3YyanuanpytoTcs rpadondeckme gaHHble, B
apyroe MecTto HeobXxoaUMO onpeaenuTb TOYKY Ha BPEMEHHON LKane ANnsa nepemMeLleHns aTon
obnactn, n nepmuoa Nocne 3Tol TOYKM CTaHOBUTCA HOBbIM CBepxkagpom. Ha rpaHuue mexay
aByms CeepxkagpamMmm CUHXPOHHOE BOCNPOU3BELEHMNE HE rapaHTMpyeTCs.

Mpu npocmoTpe peanbHoro unsma oavH Ceepxkaap npeactasnset coboi nepnoa BpeMeHH,
B KOTOPbIA CyOTUTPLI OTOOpaXKatoTCA B OOHOW M TOW e NPAMOYrofibHOW 06racTu Ha aKpaHe.
dur.6 nnnCcTpupyeT CBA3b MeXay MecTononoXxeHnem cybtntpa n ceepxkagpamu. B npumepe,
NPOVNIOCTPMPOBAHHOM Ha YepTexe, MecTa, B KOTOPbIX NoKasaHbl NATb cyoTuTpoB.: "Ha camom
pene,...", "A ckpbiBana", "ceom YyBcTBa.", "A Bcerga", "nobuna tebs.", nepemeLyaroTcs B
COOTBETCTBUN C M306pakeHnem B punbme. B yactHocTH, cybTuTpbl "Ha camom gene,...", "A
CKkpblBana" u "cBou YyBCTBaA." BUAHLI B HYXKHEW YacTW 3KpaHa, B TO BpeMs Kak cyoTuTpbl "A
Bcerga" u "nobuna teds." nokasaHbl B BepXHen YacTu akpaHa. MecTononoxeHue aToun
NPSIMOYroNibHOM 0bnacTn nepemeLlaeTcs ans Toro, YTobbl ¢ y4eTOM BO3MOXHOCTU 3pUTENBHOMO
BOCMNpUATMA hunbma cybTUTPLI HE MeLLanu n3obpaxXeHuto Npu NPOCMoTpe duibMa Ha SKpaHe.
lMepuron BpeMeHN, B TEYEHNE KOTOPOro CyOTUTPbI BUAHLI B HXKHEN YacTu, NpeacraBnsieT cobol
Ceepxkagp 1, a nocneayoLuin nepuos BpeMeHn, B TeYEHNE KOTOPOro CyOTUTPLI BUAHbI B
BEepXHen Yyactu, npeacrtaenseT cobon Ceepxkaap 2. Ceepxkagpbl 1 1 2 kaxgblii UMeoT
OTIIMYHYIO OT ApYyroro obnacTb, B KOTOPOW BU3yanuanpyroTca cybTutpel. 3Ta obnactb B
Ceepxkagpe 1 npeactasnset cobont OKHO 1, pacnonoXXeHHOe B HUXKHEN YacTu aKpaHa, 1 ata
obnacTtb B CBepxkaape 2 npeacrtaensieT codori OKHO 2, pacrnofioXkeHHoe B BEPXHEN YacTu
aKpaHa. YnpasneHue namatblo ABAgeTCsa nocnenosaTtenbHbIM B Kaxaom u3 CeepxkagpoB 1 u 2,
N COOTBETCTBEHHO BM3yanuaauusa cy6Tntpor B OkHax 1 n 2 ABNSETCSA CUHXPOHHOW C
nM300paxeHnsamMu.

Hanee onucbiBatoTcsl nogpobHocTu, Kacarowmecss OTobpaxkaemoro Habopa (DS-Habopa).

MyHKkTMpPHBbIE NUHUK hk11 1 hk12, noka3aHHble Ha dur.5, ykasbiBatoT, K kakomy CBepxkagpy
NPUHaANEXUT Kakor OYHKLMOHamNbHbIA CErMEHT B cpeaHem pagy. MNMocnepgosatensHocTb DS-
HabopoBs: "Hauyano Ceepxkagpa", "Touka 3axBata" n "HopmanbHbIi criydan” coctaBnstoT
Ceepxkagp n3 BepxHero psiga. "Havyano Ceepxkagpa", "Touka 3axsata", "HopMmanbHbIi criyyan”
n "MpogomkeHne Ceepxkaapa" npeactaBnaoT cobon Tnnbl DS-HabopoB, npy 3TOM NOPSAOK, B
KOTOPOM pacnonoxeHbl Mexay cobon "Todka 3axBaTta" u "HopmanbHbIn cnydaii”, He umeet
3Ha4eHus, U NboK U3 HUX MOXET ObITb BNepean apyroro.

"Hauano Ceepxkagpa" npeacrtasnseTt codon DS-Habop, KOoTopbin MMeeT oTobpakaemblii
pesynbTaTt "HoBOE 0TOOpaxkeHue", 4TO ykasbiBaeT Ha Ha4vano Hosoro Ceepxkagpa. Mo aTon
npuymHe "Hayano Ceepxkagpa" coaepXxut Bce yHKLUNOHanNbHbIE CErMeHTbI, HeobxoamMmMble Ans
OTOOpaXkeHns1 HOBOW KOMMO3NLMK 3KPaHHOro n3obpaxeHus. "Havano Ceepxkagpa”
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npegycmaTtpmBaeTcs B MeCTe, SIBMSIOWLEMCS LleneBoin TOYKON Ans onepauun npornycka (4actu
notoka) B notoke AVClip, Takol kak pasgen B punobme.

"Touka 3axBata" npeacraenset cobon DS-Habop, KOTopbI UMeET oToOpaxaeMblli pesynbTaT
"pereHepaums oTobpakeHNa" N NOEHTUYEH NO COAEPXKMMOMY, NCNONb3yeMOMY AN1S
BU3yanuaauuu rpaduyeckux aaHHelx, "Havany Ceepxkagpa", KoTopbli SBnseTcs npeabliayLwmm
DS-Habopowm. "Touka 3axBaTa" He nNpegycMaTpuBaeTcs B HayanbHoOM Touke CBepxkagpa, HO
coaepXnT Bce PyHKLUMOHarbHbIE CErMEHTbI, HeobXxoaMMble AN 0TOOpaXxeHMs HOBOW
KOMMO3nLMM 3KpaHHOro otTobpaxkeHusi. CrnegoBaTenbHO, BO3MOXHO 6e30Tka3Hoe oTobpaxeHue
rpacmyeckux AaHHbIX NpU BbIMNOMHEHUKN onepaumn nponycka ao "Todku 3axBaTa".
CoOTBETCTBEHHO C NOMOLLbI0 "TOYKM 3axBaTa" BO3MOXHO COCTaBIIEHNE IKPAHHOIO U300paXKeHus
B cepeamnHe CBepxkagpa.

"Touka 3axBaTta" npegycmaTpmBaeTcsl B MECTE, KOTOPOE MOro Obl ObITh LieneBoin TO4KoN Ans
onepauun nponycka. lNpumepom Takoro Mecta BAsieTCs MeCcTo, KOTOpoe MOrJo 6bl ObITh
yKa3aHo Mpu BbINOMHEHUN BPEMEHHOIO noncka. BpemeHHON nouck npeactaBnsaeT cobon
onepaumto, NpoOM3BOANMYI0 B OTBET Ha BBOA MOSfb30BaTENEM BPEMEHM U NPeAHa3HadYeHHyo s
Ha4yarna BOCMpou3BeaeH s C TOYKU BOCMPOU3BEAEHMS, COOTBETCTBYHOLLEN BPEMEHU, YKa3zaHHOMY
nonb3oBatenemM. ATo BpeMs ykasblBaeTcs NpubnmxeHHo, Hanpumep, nocpeactsoM 10-MUHYTHbIX
unu 10-cekyHOHLIX MHTEepBanax, U COOTBETCTBEHHO TOYKU, B KOTOPbIX HAYMHAETCH
BOCMNpon3BeaeHne, npegycmatpmBatoTcs, Hanpumep, ¢ 10-MUHYTHBIM MHTepBanom nnn 10-
CeKyHOHbIM uHTepBarnoM. lNpegycmartpusas "Touky 3axsaTa" B TOUKaXx, B KOTOPbIX MOXET
HayaTbCsa BOCMNpPOM3BEAEeHNE, MOXHO rMadKo OCYLLEeCTBATbL BOCNPOM3BEAEHNE NOCTe
BPEMEHHYro noucka.

"HopmanbHbIvi criyqan” npeactaensiet cobort DS-Habop, kOTopbin nMeeT oTobpaxaemblii
pe3ynbTaTt "0OHOBMEHNE OTOOPaXXeHUs" U COAEPXKUT TOMNBbKO 3NEMEHTbI, OTNMYHbIE OT
npeabioyLen KOMNo3nLMmn 3KpaHHoOro n3obpaxeHns. B yactHocTu, B criyyae korga cyoTutpbl B
oTobpaxxaemom Habope DSv aBNAKTCS TEMU XXe CaMbIMK, YTO U CyOTUTPbI B 0TOGpaxaemMom
Habope, HO aKpaHHOe n3obpakeHne oTobpaxaeTcs B cnyyaax DSv u DSu pasnmyHeiM obpasom,
T0 DSv-Habop opraHusyeTcsa Takum obpasom, 4ToObl BkMoYaTh B cebs Tonbko PCS-cermeHT, n
DSv-Habop aenatoT Habopom "HopmankeHbIv criydan”. bnarogaps TOMy CTaHOBUTCS HEHYXHbIM
npegycmatpmBatb ODS-cermMeHT ¢ TeM Xe caMbliM CoAepXUMbIM, 4To U cogepxmnmoe ODS-
cermeHTa B npegpiaywem DS-Habope n MoxeT ObiTb yMeHbLUeH 06beM AaHHbIX Ha gucke BD-
ROM. C gpyroi cTopoHbl, nockornbky DS-Habop B cuTyaumn "HopmanbHOro criyvas” cogepxur
TOMNbKO pasnuynsi, TO COCTaBUTb 3KPAHHOE U300paXKeHne, MCNonb3ys Ans 3TOro Tonbko DS-
Habop "HopmanbHbI cry4daii”, HEBO3MOXHO.

"MpopomxkeHne Ceepxkagpa" ykasbiBaeT, UTo CBepxkagp NpoaoskaeTcs, nepexons Yepes
rpaHuy notokoB AVClip. Ecnn CoctosiHue komnosnumm ogHoro otobpaxaemoro Habopa DSn
ycTaHoBneHo kak "lMpogomkeHne Ceepxkagpa" n ecnu 3ToT DSn cywecTyeT B notoke AVClip,
OTJIMYHOM OT MOTOKA, K KOTOPOMY OTHOCUTCSI OToBpakaembli Habop DSn-1, pacnonoXeHHbIN
HenocpeacTeeHHo neped DSn, To DSn n DSn-1 OyayT npuHagnexartb K O4HOMY M TOMY Xe
Ceepxkagpy. CnegoBaTenbHoO, Aaxe ecnv mexay atumm asyms DS-HaGopamu nponcxoant
BeTBrneHue notoka AVClip, nonHom ouncTtku rpacdmyeckon matpuubl/oydepa o6BHEKTOB He ByaeT.

Hwxe 6yayT nogpobHo onucaHel CermeHTbl onpeaeneHus (ODS-cermeHT, WDS-cermeHT u
PDS-cermeHT). CermeHT onpeaenerns obbekta (ODS-cermeHT) npeacrasnset cobon
YHKUMOHANbHLIN CErMeHT, KOTopbI onpefenseT paduyecknin o6vekT. CHavana byaeT gaHo
06bsicHeHue Mpadmyeckoro obbekTa. CylectseHHOe npeumyLlecTBo notoka AVClip,
3anucaHHoro Ha gnck BD-ROM, 3akntovaeTcsa B TOM, YTO €ro paspeLleHne CTOfb Xe BbICOKoe,
Kak paspelleHue knacca "hi-vision", a cnegoBaTensHo, paspelleHve anga Ipaduyeckoro
obbekTa ycTaHaBnueaeTcs Ha ypoBHe 1920x1080 nukcenei. Mo npuynHe 3TOro BbICOKOro
paspelenns 1920x1080 nukcenen BO3MOXHO YETKOE OTOBpakeHNe Ha 3KpaHe KOHKPETHOro Tuna
WpudTa ANs aHHbIX CyOTUTPOB. YTO KacaeTca UBETOB CyOTUTPOB, TO BbipaXeHHas B butax
ONMHA 3HaYeHUs MHOEeKCa ANs KaXK4oro nukcens (LBETOBOW KOHTpacT no KpacHomy Cr,
LiBETOBOW KOHTpAcCT no cuHemy Cb, spkocTb Y 1 npo3payvHocTb T), cocTaBnsieT 8 61MToB, u
Taknm obpasom, Ans cyoTMTPOB MOXHO BblGpaTh Mtobble 256 LBETOB M3 NOMHON LBETOBOM
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nanutpbl (16777216 ueToB). Cy6TUTpbI, peanu3oBaHHbIe nocpeacTsoMm IMpadmyeckoro oobekTa,
BU3yanuaupyloTcs NyTeM pacnonoXeHnsa TekcTa Ha npo3pavyHoM poHe.

CuHTtakcnyeckas ctpyktypa ODS-cermeHTa, npeaHasHadeHHasa Ans onpeaeneHus
"padhmnueckoro ob6bekTa, nokazaHa Ha dur.7A. ODS-cerMeHT COCTOUT M3 3ITIEMEHTOB:
segment_type (Tun cermeHTa), ykasblBatoLLIEro, YTo cerMeHT npeacrtaensiet cobon ODS-cerMeHT;
segment_length (anvMHa cermeHTa), ykasbiBaroLwero AnvMHy AaHHblx atoro ODS-cermeHTa;
object_id (ngeHTndmkaTop obbekTa), yHUKanbHbIM 0b6pa3om naeHTudpmumpyowmin Ipagpudeckmii
06bekT, cooTBeTCTBYIOWMIA 3TOMy ODS-cermeHTy B CBepxkagpe; object_version_number (Homep
Bepcumn obbekTa), ykasbiBarowmin Bepcnto atoro ODS-cermeHTa BHYTpy CBepxkagpa;
last_in_sequence_flag (npuaHak nocnegHero ODS-cermeHTa B nocnegoBaTenibHOCTH) U
object_data_fragment (dbparmeHT gaHHbIX 06bekTa), KOTOpPbIA NpeacTaBnaeT cobown
nocrnegoBaTenbHOCTL BANTOB, COOTBETCTBYIOLLMX YacTh unmn scemy IpadnyeckoMy obobEKTY.

Object_id (ngeHTudmkaTop 06bekTa) NpeaHasHayeH Ang yHUKanbHom ngeHtudgukaumm
Mpadudeckoro obbekTa, cooTBeTCcTBYHOLEro atomy ODS-cermeHTy B CBepxkagpe. CBepxkaap
NnoToKa rpadnyecknx AaHHbIX coaepxuT donee Yyem ogmH ODS-cermMeHT, MMeLLMIA OAMHAKOBBIN
naeHTudumkatop. ODS-cerMeHThbl, MMelLLne OANHAKOBbLIA nAeHTUUKaATOP, TakKe NMeIT
OAVHAaKOBYO LLUMPUHY U BLICOTY M Nony4atoT obuyto obnacTb B bydepe o6bekToB. Mocne Toro
kak oanH n3 ODS-cermMeHTOB, UMELNX OAMHAKOBLIN MAEHTUMUKATOP, CYMTaH B 3Ty OOLLYIO
obnacTtb, cuntaHHbIi ODS-cermeHT 3atmpaetcs nocnegytowmm ODS-cermMeHToM, UMELLM
Takown e naeHtndgukartop. Nocpegcreom 3atmpaHua ODS-cermeHTa, cuntaHHoro B bydep
06bekToB, nocneaywowmm ODS-cermMeHToOM € TakMM e NaeHTUUKaTOpOM, NO Mepe TOro Kak
npoaomKaeTcs BOCNponsBeaeHne NoToka BUAeodaHHbIX, rpaduyeckne gaHHble, NocTaBnsemMble
ODS, o6HoBNsAOTCA COOTBETCTBYOLWMM 06pa3om. OrpaHuMdeHre Ha pasMep, 3akroyatolleecs B
TOM, YTO LWMpKHa U BbicoTa ['paduyeckoro o0bekTa, MMEILLErO Tako Xe naeHTudukartop,
OOMKHa ObITb TAKOW >xe, MPMMEHNMO TONMbKO Ha NPOTsKeHun ogHoro Ceepxkaapa, a
Mpadhnyeckmne o6bekThI B pa3nuyHbix CBepxkagpax MOryT UMEeTb pasfnnyHble pasMmepsbl.

[anee natoTcs pasbsAcHEHNA OTHOCUTENBHO anemMeHToB last_in_sequence_flag (npu3Hak
nocnegHero ODS-cermeHTa B nocnegoBaTensHOCTU) U object_data_fragment (pparmeHT aaHHbIX
06bekTa). B HEKOTOPLIX Cnyyasax 1u3-3a orpaHMyYeHnst KONMYECTBa MOME3HbIX AaHHbIX,
pa3smellaemblx B PES-nakeTe, HEBO3MOXHO XpaHUTb pasynnoTHEHHbIE rpauyeckue AaHHbIe,
coctaBngawwme cyotutp, B ogHom ODS-cermeHTe. B Takux cnyvasx rpacuyeckme gaHHble
pa3buBaloTcs Ha psg nocnenoBaTtenbHbIX hparMeHToB, U OAMH oparMeHT 3aHOCKTCS B
object_data_fragment. B cnyyae koraa oauH Mpadudecknini o6bekT XxpaHUTcs B Buge bonee
yeM ogHoro doparMeHTa, Kaxkabli pparMeHT, 3a UCKMoYeHMeM nocnegHero oparmeHTa, umeeT
OLMH 1 TOT Xe pa3mep. NocnegHnin parMeHT MeHbLLE YeM UM paBeH pa3mepy npeabiayLero
dparmeHTa. ODS-cermeHThl, cogepalume 3t doparmeHTsl, nossnsawTca B DS-Habope B TOM xe
camMoMm nopsake crefoBaHust, Npu 3TOM KOHEL, NocneaoBaTensHOCTU ykasbiBaeTcss ODS-
cermeHToMm, umetowum last_in_sequence_flag. XoTs BbllleonucaHHas cMHTakcmyeckast CTpykTypa
ODS-cermeHTa ocHOBaHa Ha TOW MOCbIfKe, YTO (pparMeHTbl NakeTUpYTCHa OT NpeablayLiero
PES-nakeTa, hparMeHTbl MOryT NakeTMpoBaTbCA U, TakKMm o06pa3om, 4To Kaxabli PES-naket
CcoaepXnT NpobenbHyO YacTb.

Hanee onncaH CermeHT onpegeneHus nanutpsl (PDS-cermeHT). PDS-cermeHT ncnonb3yeTcs
Ona onpegenennsa NnanuTpbl Ans UBeTOBoro npeobpasosaHus. dur.7B nokasbiBaeT
CUHTaKcuyeckyto cTpyktypy PDS-cermeHTa. PDS-cermeHT coctomT 13 anemeHToB: segment_type
(Tvn cermeHTa), yKasblBaloLLEro, YTo CerMeHT npeacraenaeT cobon PDS-cermeHT;
segment_length (anuHa cermeHTa), ykasbiBaroLwero AnvMHy AaHHbIX aToro PDS-cermeHTa;
palette_id (ngeHTudmkaTop NanuTpbl), yHUKanNbHbIM 06pa3om naeHTUULMPYOLWNIA NanuTpy,
cogepxauyytocsa B aTom PDS-cermeHTe; palette_version_number (Homep Bepcun nanuTpbl),
ykasbliBaroLwmn Bepcuto atoro PDS-cermeHTa BHYyTpKn CBepxkagpa, v palette_entry _id
(naoeHTMMKaTOP TOYKM BXOA4a NanUTpbl), YKasbiBalOLWNN MOEHTUDUKALMOHHBIA HOMEP TOYKM
Bxoaa. Palette_entry id ykasbiBaeT LBETOBOW KOHTpacT no kpacHomy (Cr_value), ueToBom
KOHTpacT no cuHemy (Cb_value), apkoctb (Y_value) n npospadHocTtb (T_value).

[anee, HWXKe NpUBOANTCA paszbscHEHUE OTHocuTenNbHO CermeHTa onpegenennsa okHa (WDS-
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cerMeHTa).

WDS-cermeHT ucnoneayetcs Ans onpegeneHus npsaMoyronsHon obnactu Ha Mpaduyeckon
mMaTpuue. Kak 6610 onucaHo Bbile, ynpaBneHne namaTbio NocrneaoBaTenbHO TOMbLKO Npu
BbIMOSTHEHUWN CTUPaHUA U BU3yanua3auumn B Npeaenax HekotTopon obnactu Ha 'padmyeckon
MaTpuue. OTta obnacTtb Ha Mpadurdeckon matpuue onpeaensetca WDS-cermeHToM 1
Ha3blBaeTcs "okHOM". dur.8A MNNICTPUPYET CUHTaKcHUYeckyto cTpykTypy WDS-cermenTa. Kak
nokasaHo Ha veptexe, WDS-cermeHT cocTouT 13 anemeHToB: segment_type (Tvn cermexTa),
yKa3bIBatoLLEero, YTo cermeHT npefactaenset coborn WDS-cermeHT; segment_length (onuHa
CermMeHTa), ykasbiBatoLero AnvHy aaHHbix atoro WDS-cermeHTa; window_id (MaeHTudukaTop
OKHa), YHUKanbHbIM 0b6pasom naeHTuduympyowmn OkHo Ha [Mpadmyeckor maTpuue;
window_horizontal_position (MmecTononoxeHne okHa no ropu3oHTanu), ykasblBatoLmii agpec no
ropu3oHTanu BepxHero neeoro nukcensa OkHa Ha ["padmnyeckor maTpuue;
window_vertical_position (MecTononoxeHue okHa No BepTUKanu), ykasbiBaroLmii agpec no
BepTukanu sepxHero nesoro nukcensa OkHa Ha ["paduyeckor matpuue; window_width (lumpuna
OKHa), yKasbiBarowwmi wnpunHy OkHa Ha [Mpadmyeckon maTtpuue; window_height (BbicoTa okHa),
ykasbiBaroLwwmi BoicoTy OkHa Ha ["padmyeckori maTpuLe.

Huxe onucaHbl Anana3oHbl 3HaYeHWA, KOTOpble MOTYT MPUHUMAaTL
window_horizontal_position, window_vertical_position, window_width n window_height.
CucTtema KoopamHaT ansa aTMX 3HaYEeHUn HaxoauTcs B npedenax nnowaaun paduyeckon
MaTpuubl, U X BENMMYNHA yKa3biBaeTCsa B ABYX N3MepeHUsiX nocpeactsom window_height ans
BbICOTbI U window_width ons WupuHebl.

Window_horizontal_position (MecTononoxeHue okHa no ropusoHTanun) onpeaensieT agpec no
ropnsoHTanu BepxHero nesoro nukcensa OkHa Ha ["padmnyeckor maTpuLe 1 HaxoanTcs B
npegenax ananasoHa ot 0 go (window_width)-1. Takke window_vertical_position
(MecTononoxeHne okHa NO BepTUKanu) ykasbiBaeT agpec no BepTukanv BepxXHero neBoro
nukcena OkHa Ha ["padmyeckor maTpuLe N HaxoguTcsa B npegenax gnanasoHa ot 0 go
(window_height)-1.

Window_width (wmpuHa okHa) ykasbiBaeT winpuHy OkHa Ha ["padmdeckor maTpuue.
YKkaszaHHas WwWuprvHa HaxoauTcsa B Npegenax gvanasoHa ot 1 go (video_width)-
(window_horizontal_position). Kpome Toro, window_height (BbicoTa okHa) yka3biBaeT
BblcoTy OkHa Ha [Mpadmyeckon maTpuue, 1 ykasaHHas BbICOTa HaxoauTCs B npegenax
AunanasoHa ot 1 go (video_height)-(window_ vertical_position).

MecTtononoxeHue n pasamep OkHa Ha ['padudeckon maTpuue ansa kaxgoro Ceepxkagpa
onpegensoTca 3HayeHusMn window_horizontal_position, window_vertical_position,
window_width n window_height. CooTBETCTBEHHO MOXHO perynMpoBaTb MECTOMNOSOXKEHNE U
pa3mep OkHa Ha 3Tane aBTOPCKOro npolecca Tak, 4Ytobbl OkHo B ogHOM CBepxkaape 6bino
BUOHO B MOMOXEHMM, MPU KOTOPOM OHO HE MELLAET M300paKeHUIo NPy NPoCMoTpe unbma.
Bnarogaps aTomy BUANMOCTb Cy6TUTPOB cTaHOBUTCA Bhille. MNMockonbky WDS-cermeHT
onpegensietca ons kaxgoro Ceepxkagpa, TO MOXHO perynupoBaTtb MectononoxeHne OkHa B
COOTBETCTBUN C KNHON30OpaXKeHNEM faxe B TOM Crlydae, eCnn KNHOM300paXeHne MeHseTcs B
TeyeHne BpeMeHu. B pesynbTaTte Ka4yecTBO hunbma NoaaepKMBAETCA Ha TakOM XKe BbICOKOM
YPOBHeE, KaK B cryyae korga cybTuTpbl BMOHTMPOBaHbI B OCHOBHOE "Terno" cunbma.

[anee paccmatpuBaeTca CermeHT KoHUa oTobpaxaemoro Habopa (END-cermeHT). END-
CErMeHT NPeaoCTaBnseT YykasaHue Ha To, YTo nepefada DS-Habopa 3aBepieHa. END-cermeHT
BCTaBNAETCA B MOTOK AaHHbIX cpady nocne nocrnegHero ODS-cermeHTa B ogHom DS-Habope.
END-cermeHT cocTonT uU3 anemMeHToB: segment_type (Tun cermeHTa), ykasblBatoLero, 4To
cermeHT npegctasngaeT cobon END-cermeHT, n segment_length (anuHa cermenTa),
yKasblBawoLero AnvHy gaHHblx atoro END-cermeHTa. END-cermMeHT He BKMoYaeT B cebs HMKakown
OpYron anemMeHT, KOTOpbIN TpebyeT AOMNONHUTENBHOrO pasbsACHEHUS.

[anee, HWXKe NPUBOANTCA pasbsCHEHNE B OTHOLLEHUN CermeHTa KoMNo3nuumn npeactaBneHns
(PCS-cermeHTa).

PCS-cermeHT npeactaBnseT cobon pyHKUMOHANbHbIA CErMEHT, KOTOPLIN MCNonb3yeTcs ans
COCTaBIEHNSI MHTEPAKTMBHOIO oTobpaxeHus. dur.8B nnnocTpnpyeT CUHTAKCUYECKYI0 CTPYKTYPY
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PCS-cermenTa. Kak nokasaHo Ha aToM yepTtexe, PCS-cerMeHT CoCTOUT U3 9N1EMEHTOB:
segment_type (Tun cermeHTa), segment_length (anuHa cermeHTa), composition_number
(Homep komnosunumm), composition_state (coctosiHue komnosunuun), palette_update_flag
(npn3Hak obHoBNEHMA nanuTpsbl), palette_id (naeHTudmnkaTop nanuTpbl) U composition_object
(obbekT komnoanumm) I-m.

Composition_number (Homep komnosnuun) ngeHTnpmumpyet O6HoBNEHNE rpadnyecKnx
OaHHbIx B DS-Habope, npuHuMas 3HavyeHusa ua gmanasoHa ot 0 go 15. Ecnu mexay ronosHom
yacTbto Cepxkagpa n PCS-cermeHToM umeetcss OGHOBMEHME rpaddU4ecKknx OaHHbIX, TO
composition_number nony4yaeT npupalleHne BCsSKMiA pas, korga npouncxoaut OOHoBNeHne
rpadouyeckmx gaHHbIX.

Composition_state (coctosHMe komno3nuun) ykaseliBaeT Ha Tun DS-Habopa, B KOTOPOM
cogepxuntca PCS-cermeHT: "HopmanbHbIv criydan”, "Touka 3axBaTta" unu "Hadano ceepxkagpa".

Palette _update flag (npu3aHak 0OHOBNEHUS NanuTpbl) YkasbiBaeT, YTO AaHHbIA PCS-cermeHT
onncbiBaeT OBHOBNEHME OTODOpaXKeHUst ToNbko No nanutpe. OBHOBNEHME OTOOPaXKEHNST TOSNBbKO
no NanuTpe ykasbliBaeT, YTO OOHOBNAETCA TOMBbKO NanuTpa, 0OHOBMAACL NO OTHOLUEHWUIO K
HenocpeacTBeHHO npeflwecTsyolen nanutpe. Palette_update_flag yctaHasnueaetcs B "1" B
TOM cny4ae, ecrnu BeinonHsietcss O6HOBNEHNE 0TOBPaXXeHNSA TONMbKO MO NanuTpe.

Palette_id (ngeHTudpmkaTop nanutpbl) naeHTUMULNPYET NanuTpy, noanexatlyto
ncnonb3oBaHuio Npn OBHOBNEHUN OTOBPaXKeHNs1 TOMNBKO MO NanuTpe.

Composition_object (06ekT koMnoauymm) I-m ykasbiBaeT To, KakuMm 06pa3oM ynpaensTb
kaxgbim OkHom B ToM DS-Habope, k koTopomy npuHagnexut PCS-cermeHT. Npu nomoLum
NYHKTUPHOM NHUM wd1 Ha dur.8B nogpobHO NokaszaHa BHYTPEHHASA CUHTaKcu4eckas CTPyKTypa
composition_object i (i-ro obbekTa komnosuyun). Composition_object i coctout uns
anemeHTOB: object_id (ngeHTudmkatop obobekTa), window_id (MaeHTUdUKaTOp OKHA),
object_cropped_flag (npu3Hak "Bbipe3aHHoro" o6bekTta), object_horizontal position
(mecTononoxeHue obbekTa no ropusoHTanm), object_vertical_position (mectononoxexue
ob6bekTa no BepTukanu) u cropping_rectangle information 1-n (MHdopmauumsa o "Beipesatoiem”
nNpsMoyrosibHuke 1-n).

Object_id (ngeHTUdumkatop obbekta) naeHtndpmumpyet ODS-cermeHT B OkHe,
cooTBeTCTBYloLeM composition_object i.

Window_id (ngeHTudmkatop okHa) naeHtudunuyupyet OkHo, Kyaa AaHHbln ['padmyecknia
00beKT HasHadeH B PCS-cermeHTe. B 0gHO OKHO MOXeT ObITb Ha3HavyeHo 40 AByx [padmyeckunx
0OBbEKTOB.

Object_cropped_flag (npu3Hak "Bblpe3aHHOro" obbekTa) Ncnonb3yeTcs Ansi NepeknioveHus
Mexay oTobpakeHnem n HeoTobpaxeHnem "BbipedaHHoro” Npadguyeckoro obbekta B bydepe
o6bekToB. Npu yctaHoBKe object_cropped_flag B "1", "Bbipe3aHHbIi" ['padpmyecknii 00beKT
oTobpaxaeTcsa B bydepe 06bekToB, a ecnun 3TOT Npu3Hak yctaHosneH B "0", 1o Npadudeckuii
006BLEeKT He oToDOpaXkaeTcs.

Object_horizontal_position (mecTononoxeHne obbekTa No ropu3oHTanuM) ykasbiBaeT agpec
Nno ropu3oHTanu BepxHero feBoro nukcens Mpadgpuyeckoro o6bekta Ha Mpadmyeckon matpuue.
Object_vertical_position (MecTononoxeHne o6beKTa No BepTUKanu) ykasbiBaeT agpec no

BEpTUKanu BepxHero nesoro nukcens Ipaduyeckoro oobekTa Ha 'paduyeckort matpuue.

Cropping_rectangle information 1-n (nHdopmaymsa o "BbipesatowiemM” npamoyrosnbHuke 1-n)
npeacTaensaeT coboi anemeHThbl, UCNOMNb3yeMble B cnyyae, koraa object _cropped_flag
ycTaHoBneH B "1". [pn noMoLym NYHKTMPHON NHMKM wd2 nogpobHO Noka3aHa BHYTPEHHASA
CUHTaKcuyeckasa CcTpykTypa ang cropping_rectangle information 1-n (vHdopmauum o
"Bblpe3atoLlem” npsimoyronsHuke 1-n). Kak nokazaHo nyHKTUPHOW NUHMen wd2,
cropping_rectangle information i (i-a nHdopmayusa o "BbipesatroLem” NPsSIMOYrofibHUKE)
COCTOUT U3 YeThblpex nonein: object_cropping_horizontal_position (mecTo "Bbipe3aHns”
ob6beKTa no ropusoHTanu), object_cropping_vertical_position (MecTo "Bbipe3aHna” o6bekTa
no Beptukanu), object_cropping_width (lunpuHa "Bbipe3aHns” o6bekTa) 1
object_cropping_height (BbicoTa "Bbipe3aHnsa” obbekTa).

Object_cropping_horizontal_position (MecTo "Bbipe3aHus" obbekTa no ropusoHTanm)
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yKasblBaeT agpec No ropusoHTany BepxXHero nesoro yrina "BbipesatoLero” npsiMoyronbHuKa,
ucnonb3yemMoro Bo BpeMsi nepesoga [pacduyeckoro obbekta B 'padmyeckyto matpuLy.
"Bblpe3atomin” npamMoyronbHUK NpeacraBnseT cobon "BbipesatoLlyo” pamKy, KoTopas
ncnonb3yeTcs Ang ykasaHusa u "Boipedanna” yactu ['padmyeckoro obbekta n cCOOTBETCTBYET
"30He" B TepmuHornorum ctaHgapta ETSI EN 300 743 (ctaHgapT EBponeiickoro MHCTUTYTa
CTaHOapToOB B 06NacTu TeNEeKOMMYHUKaLWRA).

Object_cropping_vertical_position (MecTo "Bblpe3aHna” o6bekTa No BepTUKanm)
yKasblBaeT agpec No BepTMKanu BepxHero neBoro yrna "BbipesatoLlero” npsmMoyronbHuUKa,
ucnonb3yemMoro Bo BpeMsi nepesoga [pacdudeckoro odbekta B 'padmyeckyto matpuLy.

Object_cropping_width (wmrpuHa "Bbipe3aHna” obbekTa) ykasblBaeT LUMPUHY "BbipesatoLlero”
NPSIMOYroNbHUKA.

Object_cropping_height (BbicoTa "Bbipe3aHns" obbekTa) ykasbiBaeT BbICOTY "Bbipe3atoLero”
NPSMOYroSbHUKA.

Hwxe noagpobHO paccmaTpuBaeTcsi KOHKpPEeTHbIW Npumep PCS-cermeHTa. B aToM npumepe, kak
nokasaHo Ha ®ur.6, nocrnegoBaTensHO NOABNATCA cyoTUTpLI: "Ha camom gene,...", "A
ckpblBana" u "cBou YyBCTBa.", YTO OCYLLECTBNSETCS NOCPeaCTBOM TPEXKPATHOrO BbINONHEHUS
3anuncun Ha ['padmyeckyto maTpuLy no Mepe NpoaoIiKeHMs BOCNPomn3BeaeHUs KNHOMbMa.
®ur.9 npencraBnsieT cobow NpumMep ONUCaHNs Ans peanusalmmn Takoro oTobpaxeHus cyoTUTpoB.
Ceepxkagp, nokasaHHbIN Ha YepTexe, BKNoYaeT B cebsa oTtobpaxaemble Habopbl: DS1 (Havano
Ceepxkagpa), DS2 ("HopmanbHbiin cniydain") u DS3 ("HopmanbHbeii cnyyvain”). DS1 coaepxut
WDS-cermeHT anga ykasaHus okHa, B KOTOPOM oTobpaxatotca cyotutpbl, ODS-cermeHT ons
yKkasaHus cTtpoku "Ha camom gene,... A ckpbiBana cBou 4yBcTBa." U nepBblit PCS-cermeHT.

DS2 cogepxut BTopor PCS-cermeHT, a DS3 cogepxunt Tpetuin PCS-cermeHT.

®ur.10-12 nnnoctpupytoT npumepbl WDS-cermenTa n PDS-cermeHT B DS-Habopax. ®ur.10
nokasbiBaeT npumep PCS-cermeHTa B DS1.

Ha ®ur.10 window_horizontal_position (MecTtononoxeHne okHa no ropusoHTanu) u
window_vertical_position (MecTononoxeHne okHa no BepTukanu), Bxogswime B coctas WDS-
CermMeHTa, ykasaHbl Toukon LP1, mecTononoxeHmem BepxHero nesoro nukcens OkHa Ha
Mpadudeckor matpuue. Window_width (lwumnpuHa okHa) n window_height (BbicoTa okHa)
yKa3sblBalOT COOTBETCTBEHHO LLUMPUHY U BbICOTY OKHa.

Ha ®our.10 object_cropping_horizontal_position (MmecTo "Bbipe3aHus" obbekTa no
ropmusoHTanu) n object_cropping_vertical_position (MecTto "Bbipe3aHusa” obbekTa no
BepTuMKanu) ykasblBatoT Touky ST1 Havyana oTcyeTa "Bbipesalollero” npsaMoyronbHUKa B cucteme
KoOpAMHaT, B KOTOPOW Hayanom KoopauHaTt ABRsieTCs BepXHUN neBbli nukcens ["paduyeckoro
o6bekTa. "Bripesatoymii” npamMoyronbHUK npeacrasnseT cobor 06nacTb, MMELLYIO LWMPUHY OT
ST po object_cropping_width (lwnpuHbl "Bbipe3aHua” obbekTa) n BoicoTy oT ST Ao
object_cropping_height (BbicoTbl "Bbipe3aHna” 06bekTa), (MPSIMOYrofibHUK, NOKa3aHHbIN
XVpHOW pamkoi). "Belipe3daHHbii” ['padudeckuin o6beKkT pacnonaratoT BHYTPY NPSMOYTOfnbHUKA,
NnoKasaHHOro NyHKTUPHOW pamKkon cp1, C TOYKOW Havana oTcyeTa B CUCTEME KOOpPAMHAT C
Ha4Yanom KoopauHaT B TOYKe, 3aaBaemMon 3HayeHusamMun object_horizontal_position u
object_vertical_position (BepxHuin neBbii nukcens padunyeckoro obbekTa) B ['padmyeckon
mMaTpuue. brnarogaps stomy cy6tutp "Ha camom gene,..." 3anucbiBaeTcsa B gaHHoe OKHO Ha
Mpadudeckor matpuue, 1 3ateM 06beANHSETCS C KUHOM300paXkeHneM 1 oTobpaxkaeTcs Ha
3KpaHe.

®ur.11 nokasbiBaeT npumep PCS-cermeHTa B oTobpaxxaemom Habope DS2. WDS-cermeHr,
Bxogsawwmin B DS2, He paccmaTpuBaeTcs, nockorbky WDS-cermeHT, Bxogsawmin B DS2, asnsaetca
TeM Xe caMbliM cermMeHToMm, 4to n WDS-cermeHT, Bxoaswui B DS1. A BoT onucaHue
nHdopMauum o "BbipedaHuun” B DS2 oTnnyHO OT onucaHnsa nHdopmMaunmn o "Bbipe3aHnn”,
nokasaHHon Ha dur.10.

Ha ®ur.11 object_cropping_horizontal_position (mecTo "Bbipe3annsa” obbekTta no
ropmsoHTanu) n object_cropping_vertical_position (MecTto "Bbipe3aHusa” obbekTa no
BepTMKanu) B nHopmaymm o "Bbipe3aHnn" ykasbiBaeT BEPXHUWI NEBLIN NUKcenb cyoTuTpa "A
cKpbiBana" ns ctpoku "Ha camom gene,... A ckpbiBana cBov 4yBCTBa", cogepalleincs B
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Bydepe obbekToB. Object_cropping_width (lumpuHa "Bbipesannsa” obbekTa) u
object_cropping_height (BbicoTa "Bbipe3aHnsa” o6bekTa) ykasbiBatoT LWMPUHY U BbICOTY
NPSIMOYrofibHMKa, coaepxalyero cyoTuTp "A ckpbieana". bnarogapst atomy cyotuTp "A
ckpblBana" 3anuckiBaetcd B AaHHoe OkHOo Ha [Mpadmyeckon maTpuue u 3aTem o6beguHAETCH C
KMHOMOMNBEMOM 1 0TODpaXkaeTcsa Ha 3KpaHe.

dur.12 nokasbiBaeT npumep PCS-cermeHTa B oTobpaxxaemom Habope DS3. WDS-cermeHr,
Bxogsawmn B DS3, He paccmaTpuaeTcs, nockonbky WDS-cermeHT, Bxogawmmi B DS3, asnsaetca
TeM Xe caMbiM cermeHToM, 4to n WDS-cermeHT, Bxoasuwui B DS1. A BoT onucaHue
UHdopmauun o "BblpesdaHun" B DS3 oTNnYHO OT onucaHus nHdopmauum o "BolpesaHnn’,
nokasaHHon Ha ®dur.10.

Ha ®dwur.12 object_cropping_horizontal_position (MecTo "Bbipe3aHus” obbekTa no
ropusoHTanu) n object_cropping_vertical_position (MecTto "Bbipe3aHusa” obbekTta no
BepTUKanu) B MHcpopMauum o "Bbipe3aHmmn” ykasbiBaeT BEPXHUI NEBbIV NUKcenb cybTntpa "ceom
yyBcTBa" N3 CTpokM "Ha camom fene,... A ckpbiBana cBou YyBcTBa", cogepxallenca B bydepe
o6bekToB. Object_cropping_width (wunpuHa "BbipesaHns” obbekTa) n object_cropping_height
(BblcoTa "Bbipe3aHus" 00beKTa) yKa3biBalOT LUMPUHY U BbICOTY MPSIMOYTOfIbHUKA, COAEPKALLIErO
cy6TuTp "cBom vyBcTBa". Briarogaps aTtoMmy cyb6TuTp "cBOM YyBCTBA" 3anMcbiBaeTCs B JaHHOe
OkHo Ha Npadhmnyeckori maTpuue 1 3aTeM 06 beOUHAETCSA C KUHOUITBMOM U OTobpaxaeTcs Ha
3KpaHe.

MocpeacTeomM onncaHus otobpaxaembix HabopoB DS1, DS2 n DS3 takmm o0b6pa3om, Kak aTo
ONUCaHOo BbiLlEe, MOXXHO AOCTUrHYTb adpdbekTa oTobpaeHust aTMX CyGTUTPOB Ha 3KpaHe. Takke
MOXHO OOCTUrHYTb U APYrMX BUAOB 3(pEKTOB, HIKE OMUCHIBAKOTCS NPOTOKOMbI ONMCaHUA ANns
peanusauun opyrux agdeKTos.

Bo-nepBbix, pacCMOTPUM NPOTOKOS onucaHna ansa adpdekra nosasneHna/mcHe3HoBeHNS
n3zobpaxeHnsi oobekTa. dur.13 nokasbiBaeT NPOMMAMOCTPUPOBAHHBIN BAOMb BPEMEHHOMN LUKarbI
npumep onncanus DS-Habopa npu ocylecTBneHun agdpekta NosSBNeEHNA/MCHE3HOBEHMS
n3obpaxeHuns obbekTa.

Ha aTom yepTexe 3HayeHus x u y B Window (X,y,uU,V) COOTBETCTBEHHO YKa3bIBAOT 3HAYEHUSA
window_vertical_position (MecTononoxeHnsi OkHa No BepTukanun) un
window_horizontal_position (MecTononoxeHusi OkHa No ropu3oHTanM), a 3Ha4YeHUs U n v
COOTBETCTBEHHO YKa3blBaloT 3Ha4YeHns window_width (LwmpuHel okHa) 1 window_height (BbiCOTbI
OKkHa). Takke Ha aToM YepTexe 3HadveHnsa a n b B Cropping_Rectangle (a,b,c,d)
COOTBETCTBEHHO yKa3blBalOT 3Ha4YeHNd object cropping_vertical_position (mecTta
"Bblpe3aHus” obbekTa no BepTukanu) n object_cropping_horizontal_position (mecTta
"Bblpe3aHunsa" obbekTa No ropMsoHTanu), a 3Ha4eHns ¢ 1 d ykasblBaloT 3Ha4YEHMUS
object_cropping_width (wnpuHbl "Bbipe3aHna” obbekTa) n object cropping_height (BbicoThI
"Bblpe3aHunsa" obbekTa) cooTBETCTBEHHO. OTOGpakaemble Habopbl DS11, DS12 n DS13
HaxopsATcst B Toukax t11, t12 n t13 Ha BpemMeHHOW Lwkane BOCNpou3BeAeHWs!, MOKa3aHHOW Ha
yepTexe.

DS11 B Touke t11 BkntovaeT B cebs: PCS#0, B koTopoM composition_state (coctosiHue
Komnosuumm) npeacraensaet cobon "Havano ceepxkagpa” ("Epoch Start"), n
object_cropped_flag (npusHak "Bbipe3aHHoro" obbekra) paseH "0"
(no_cropping_rectangle_visible (He BugMm Hukakon "Bbipe3atomii" npsamoyronbHuk)); WDS#0
c onepatopom, 3agatowmnm OkHo ¢ pasmepamu wnpmHa 700 x BeicoTta 500 B Touke (100,100) B
Mpadudeckor matpuue; PDS#0; ODS#0 ¢ ykasaHuem cybTtutpa "YuacTHukm noctaHoBku:"; 1 END
(KoHeL).

DS12 B Touke t12 BkntovaeT B cedbst PCS#1, B koTopoM composition_state (coctosiHne
KoMnoauumm) npegcrasndaeT cobon "HopmaneHbii cnydan” ("Normal Case") 1 koTopbivi 3agaet
onepauuto "BblpesaHns” INpadunyeckoro obbekta pasmepom 600x400 ot Toukm (0,0) B Bydepe
061bekToB ("Bblpesatolmii” NpssMoyrosbHUK: cropping_rectangle#0 (0,0,600,400)) n
pacnonaraet Bblpe3aHHbIin ['padmyeckuin o6bekT B Touke ¢ koopamHatamu (0,0) B Mpadomnyeckon
maTpuue (B okHe Window#0(0,0)).

DS13 B Touke 113 BkntovaeT B cebs PCS#2, B koTopoM composition_state (coctosiHne
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KoMnosuuum) npegcrasndet cobon "HopmaneHbiii cnydai” ("Normal Case"), n B KoTopom
object_cropped_flag (npn3Hak "Bbipe3aHHoOro" o6bekra) ycraHasnmeaetcs B "0", Tak 4Tobbl
CTepeTb Bblpe3aHHbIl ["padnyecknii 06bekT (No_cropping_rectangle_visible).

C BblweonucaHHbIMM oTobpaxxaeMbiMy Habopamn cyb6TUTp "YYacTHUKM NOCTAHOBKU:" He
oTobpaalTcsl B MOMEHT t11, nosBNsitoTCcsl B MOMEHT t12 1 3aTeM cHoBa CTaHOBSATCS
HeoToOpaxaeMbiMn B MOMEHT t13, 1 peanuayetcsa ahdeKT NoABNEHNA/MCHE3HOBEHMS
n3obpaxeHuns obbekTa.

Bo-BTOpbIX, pacCMOTPUM NPOTOKOS onucaHusa Anga addpekTta Bbixoda U3 3aTeMHeHuns/yxona B
3aTeMHeHne. dur.14 nokasbiBaeT NPOUNIOCTPUPOBAHHBIN BOOMb BPEMEHHON LUKanbl NpuMep
onncanua OTobpaxaemoro Habopa npu ocylecTBneHun adcpekTa Bbixoaa U3 3aTeMHeHus/yxona
B 3aTeMHeHne. OTobpaxaembie Habopbl DS21, DS22, DS23 n DS24 HaxoasaTcsa B Todkax t21,
t22, t23 1 t24 Ha BpeMeHHOW LKane BOCNpPou3BeAeHUs1, MOKa3aHHOM Ha YepTexe.

DS21 B Touke t21 BkntovaeT B cebsi: PCS#0, B koTopoM composition_state (coctosHne
Komnosuummn) npeacraensiet cobon "Havano ceepxkagpa” ("Epoch Start") n kotopbii 3agaet
onepauuto "Beipesanns” I'pacmnyeckoro o6bekta pasmepom 600x400 ot Toukm (0,0) B Bydepe
06bekToB ("Bblpesatomii” npsamMoyronbHuK: cropping_rectangle#0 (0,0,600,400)) n
pacnonaraet Bblpe3aHHbIin ['padmyeckuin o6bekT B Touke ¢ koopamHatamu (0,0) B Mpadmyeckon
maTpuue (B okHe Window#0(0,0)); WDS#0 ¢ onepatopowm, 3agatomm OKHO ¢ pasmepamu
wwupuHa 700 x BbicoTta 500 B Touke (100,100) B Npadmyeckon matpuue; PDS#0; ODS#0 ¢
ykasaHueMm cybTtutpa "KoHew, comnema”; n END (KoHew).

DS22 B Touke t22 BkntovaeT B cebsi: PCS#1, B KoTopoM composition_state (coctosiHne
Komnosuumm) npeacraenset cobon "HopmanbHbin cnydan” ("Normal Case"), n PDS#1. PDS#1
yKa3blBaeT TOT e cambli ypoBeHb Cr 1 Cb, uto n PDS#0, HO ApKoCTb, ykasaHHasa B PDS#1
BblLLe, YeM sipkocTb B PDS#O0.

DS23 B Touke t23 BkntovaeT B cebs: PCS#2, B koTopoM composition_state (coctosiHme
Komnosuummn) npeacraenset cobon "HopmanbHbin cnydan” ("Normal Case"); PDS#2 n END.
PDS#2 ykasbiBaeT TOT e camblii ypoBeHb Cr un Cb, yto u PDS#1, HO sipkocTb, yKkasaHHada B
PDS#2, Hnxe, yem apkocTb B PDS#1.

DS24 B Touke t24 BkniovaeT B cebsi: PCS#2, B koTopoM composition_state (coctosiHne
Komnosuummn) npeacraenset cobon "HopmaneHbin cnyvain” ("Normal Case") n
object_cropped_flag (npusHak "Bbipe3aHHoro" obwekra) paseH 0
(no_cropping_rectangle_visible), n END.

Kaxabii DS-Habop ykasbiBaeT PDS-cermeHT, OTNMYHbIA OT Npeabiayuiero DS-Habopa, u
COOTBETCTBEHHO SIPKOCTb ['padmyeckoro obbekTa, BU3yanuanpyemoro nocpeacrsomMm 6onee yem
ogHoro PCS-cermeHTa B 0gHOM CBepxKagpe, NOCTENEHHO CTaHOBUTCS BbICOKOW MMM HU3KOWA.
bnarogaps aTomy MOXHO peanu3oBaTb 3dEKT BbIXO4a U3 3aTEMHEHUs/yxona B 3aTEMHEHME.

[anee paccMOTpuM NPOTOKON ONMCaHWUs ANsi NPOKPYTKU. dur.15 nokasbiBaeT
NPOUIICTPUPOBAHHbLIN BAOMbL BPEMEHHON LWKanbl NpuMep onncaHus OTobpaxaemoro Habopa
npu ocyLecTBneHnmn npokpyTkn. OTobpaxaemble Habopbl DS31, DS32, DS33 1 DS34 HaxopsTcs
B Toukax t31, t32, t33 n t34 Ha BpeMeHHO LiKkane BOCNpPOU3BEAEHUs, MOKa3aHHOW Ha YepTexe.

DS31 B Touke t31 BkntovaeT B ceda: PCS#0, B koTopoM composition_state (cocTtosiHne
KoMnosuumm) npeacraenset cobon "Havano ceepxkagpa” ("Epoch Start"), n
object_cropped_flag (npusHak "Bbipe3aHHoro" obbekra) paseH "0"
(no_cropping_rectangle_visible); WDS#0 ¢ onepaTtopom, 3agatowm OKHO C pasmepamn LUnpuHa
700 x BbicoTa 500 B Touke (100,100) B 'paduyeckon maTtpuue; PDS#0; ODS#0 c ykasaHuem
cybTuTpa "YyactHukmn noctaHoBkn: Komnanns"; 1 END (KoHel).

DS32 B Touke t32 BkntovaeT B cebss PCS#1, B KoTopoM composition_state (coctosiHne
Komnosuummn) npeacraensaet cobon "HopmanbHbin ciydan” ("Normal Case") n kotopbii 3agaet
onepauuto "BelpesaHns” I'pacmyeckoro o6bekta pasamepom 600x400 ot Toukm (0,0) B Bydepe
06bekToB ("Bblpesatomii” npamoyronbHukK: cropping_rectangle#0 (0,0,600,400)) n
pacnonaraet Bblpe3aHHbIln ['padumyeckuin oo6bekT B Todke ¢ koopamHatamu (0,0) B Mpadmnyeckon
matpuue (B okHe Window#0(0,0)). ObnacTtb pasamepom 600x400 ot Toukn (0,0) B Bydepe

0OBbEKTOB BKIMHOYaET B cebs YacTb "YYaCTHUKM MOCTAHOBKMK:" U3 cy0TuTpa "Y4acTHUKM
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noctaHoBku: KomnaHus", nokasaHHOro B ABE CTPOKU, U, Takum obpasom, 4acTb "YUacTHUKN
nocTaHoBkW:" nosensieTca Ha [padunyeckon matpuLe.

DS33 B Touke t33 BkntovaeT B cebss PCS#2, B koTopoM composition_state (coctosHne
Komnosuummn) npeacrtaensaet cobor "HopmanbHbin cnydan” ("Normal Case") n kotopbii 3agaet
onepauuto "BblpesaHns” I'padunyeckoro obbekra pasmepom 600x400 ot Toukm (0,100) B
Bydepe ob6bekToB ("Bblpesatowmn” npamoyronbHuK: cropping_rectangle#0 (0,100,600,400)) u
pacnonaraet Bblpe3aHHbIn ['padmyeckuin o6bekT B Todke ¢ koopamHatamu (0,0) B Mpadmnyeckon
matpuue (B okHe Window#0(0,0)). Obnactb pa3amepom 600x400 ot Toukm (0,100) B Bydepe
00BHEKTOB BKItoYaeT B cebs YacTb "YUacTHMKM NOCTAHOBKK:" 1 YacTb "KomnaHusa" ns cyétutpa
"YyacTHuKM nocTaHoBku: KomnaHms", nokasaHHOro B ABE CTPOKU, U, Taknm oOpa3om, YacTb
"Y4yacTHMKM NocTaHoBKK:" K YacTb "KomnaHna" nosaBnaTCs pacnosioXXeHHbIMU B ABE CTPOKU Ha
Mpaduyeckort maTpuue.

DS34 B Touke t34 BkniovaeT B cebs PCS#3, B koTopoM composition_state (coctosiHune
Komnosuumn) npeacraenset cobor "HopmanbeHbin cnydan” ("Normal Case") n kotopbii 3agaet
onepaumto "BeipesaHns” I'pacmnyeckoro o6bekta pasamepom 600x400 ot Toukm (0,200) B
Bydepe ob6bekToB ("Bblpesatowmnn” npamoyronbHuK: cropping_rectangle#0 (0,200,600,400)) un
pacnonaraet Bblpe3aHHbIin ['padmyeckuin o6bekT B Todke ¢ koopamHatamu (0,0) B Mpadmnyeckon
matpuue (B okHe Window#0(0,0)). Obnactb pasamepom 600x400 ot Toukm (0,200) B Bydepe
00beKTOB BKoYaeT B cebs vyacTb "Komnanua" ns cyotutpa "Y4acTHMKM NOCTAHOBKM:
KomnaHna", nokazaHHOro B ABe CTPOKU, U, Takum obpasom, YyacTb "KomnaHus" nosiBnseTca Ha
Mpadudeckor maTpuue. brnarogaps BbiwenpeegeHHOMY onmMcaHnio PCS-cermeHTa MOXHO
OCYLLECTBNATb HanpaBIieHHY0 BHN3 MPOKPYTKY CyOTUTPOB, PacnoNOXeHHbIX B ABE CTPOKM.

HakoHeL, paccMOTpUM NPOTOKON OnNucaHust Anst acpdekta HaHECEHNS/CTUPaHNST M30bpaxeHns
obbekTa. dur.16 nokasbiBaeT NPOUMAMIOCTPMPOBAHHBIN BAOMb BPEMEHHOW LUKanbl NpuMep
onucanusa OTobpaxkaemoro Habopa npu ocyLecTBrneHnn adpcpekTa HaHeCeHUs/CTUpaHns
n3obpaxeHuns obbekTa. OTobpaxaemble Habopbl DS21, DS22, DS23 1 DS24 HaxogdaTcs B
Toykax t21, 122, 123 n t24 Ha BpeMeHHO LiKkane BOCNpou3BeaeHWs!, MOKa3aHHOW Ha YepTexe.

DS51 B Touke t51 BkntovaeT B cebs: PCS#0, B koTopoM composition_state (coctosiHme
Komnosuumm) npeacraenset cobon "Havano ceepxkagpa” ("Epoch Start"), n
object_cropped_flag (npusHak "Bbipe3aHHoro" obbekra) paseH "0"
(no_cropping_rectangle_visible); WDS#0 ¢ onepaTtopom, 3agatowmm OKHO C pasmepamn LWnpuHa
700 x BbicoTa 500 B Touke (100,100) B 'paduyeckon maTtpuue; PDS#0; ODS#0 c ykasaHuem
cybTtutpa "KoHey dmunema”; n END (KoHeL).

DS52 B Touke t52 BkntovaeT B cebss PCS#1, B koTopoM composition_state (coctosiHne
Komnosuummn) npeacraensaet cobor "HopmanbHbin criiydan” ("Normal Case") n kotopbii 3agaet
onepauuto "BblpesaHns” I'padunyeckoro obbekta pasmepom 600x400 ot Toukm (0,0) B Bydepe
061bekToB ("Bblpe3atolmii” NpssMoyrosbHUK: cropping_rectangle#0 (0,0,600,400)) n
pacnonaraet Bblpe3aHHbIn ['padmyeckuin o6bekT B Touke ¢ koopamHatamu (0,0) B Mpadmnyeckon
matpuue (B okHe Window#0(0,0)). O6bnactb pasamepom 600x400 ot Toukm (0,0) B Bydepe
00beKToB BKMoYaeT B cebsa cyoTmntp "KoHey, ounbma”, n, Takmum obpasom, cyotmutp "KoHey,
dunbma" nosiengaeTcs Ha [paduyeckon maTpuue.

DS53 B Touke t53 BkntovaeT B cebss PCS#2, B koTopoM composition_state (coctosiHne
KoMnoauumm) npeacrasngeT cobon "HopmaneHbii cnydan” ("Normal Case") 1 koTopbivi 3agaet
onepauuto "BelpesaHus” I'padunyeckoro obbvekta pasmepom 400x400 ot Toukm (200,0) B
Bydepe ob6bekToB ("Bblpe3atoWwmnin” npsamoyronsHuK: cropping_rectangle#0 (200,0,400,400)) un
pacnonaraeT Bblpe3aHHbIvi ['pachmyeckmii o6beKT B Touke ¢ koopauHatamu (200,0) B
Mpadudeckor matpuue (B okHe Window#0(200,0)). brnarogaps aTomy o6nacTtb, 3agaHHas
koopguHatamm (200,0) n (400,400) B OkHe, cTaHOBUTCHA OTOBpaxxaemon obnactelo, a 0bnacThb,
3agaHHaga koopamHatamm (0,0) n (199,400), cTaHOBUTCS HeoTOBpaXkaemon 06nacTbio.

DS54 B Touke t54 BkntovaeT B cebss PCS#3, B koTopoM composition_state (coctosHne
Komnosuummn) npeacraensaet cobon "HopmanbHbin cniydai” ("Normal Case") n kotopbii 3agaet
onepauuto "BelpesaHns” I'padunyeckoro o6bvekta pasmepom 200x400 ot Toukm (400,0) B
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Bydepe obbekToB ("Bbipe3atowmnin” npamoyronbHuK: cropping_rectangle#0 (400,0,200,400)), u
pacnonaraeT Bblpe3aHHbIvi ['pachmyeckmii o6bekT B Touke ¢ koopamHatamu (400,0) B
Mpadudeckor matpuue (B okHe Window#0(400,0)). bnarogaps aTtomy obnacTtb, 3agaHHas
koopanHatamu (0,0) n (399,400), ctaHOBUTCS HeoTOGpaXkaemon 06nacTbHo.

Bnarogaps aTomy no mepe Toro, kak HeoTobpaxaemas obnacTe cTaHoOBMTCS Gonblue,
oTobparkaemasn 0651acTb CTaHOBUTCA MEHbLLUE, U, Taknm obpa3om, peanuayetcsa adhpekT
HaHeceHus/cTupaHns n3obpaxeHns obbekTa.

Kak ObIno ckazaHo BbILLE, UCMOMb3Ys COOTBETCTBYOLLME CLIEHAPUUN, MOXHO peanu3oBbiBaTh
pa3HooOpasHble 3dEKTLI, Takne Kak nosiBrieHne/Mc4e3HoBeHne N3006pakeHns 0ObekTa, BbIXOa
n3 3aTeMHeHVA/yX0f B 3aTEMHEHNE, HAHeCeHMe/CTupaHue n3odpaxeHns oobekTa 1 MPOKPYTKa,
W, cnefoBaTtenbHO, pasfnnyHble BapuaHTbl MOHTaXa nNpu BU3yanusaumm cyoTMTPOB.

OrpaHu4deHns npu peanu3auun BblLEOoNMCaHHbIX 3EKTOB 3aKMOHaOTCA B CreayloLeMm.
[na peanusaumm acdekTa NPOKPYTKU CTAHOBATCS HEOBX0AMMbI OnepaLumn no O4YUCTKE U
NMOBTOPHOMY BbliepunBaHuto cogepxmmoro OkHa. Ecnn obpaTtutbcsa Kk npumMepy, NokasaHHOMY Ha
®ur.15, To HeO6XOAMMO BbINOMHUTL "OYNCTKY OKHA" C TEM, YTOObI B MOMEHT BpeMeHHU t32
ctepeTb padmuecknii 00BbEKT "YUacTHMKM NOCTaHOBKN:" ¢ ["pachmuyeckon MmaTpuubl, U 3aTem
BbINOMHWTL "MOBTOPHOE BblYepUyMBaHME OKHA" C TeM, YTOObI B MHTEpBan BpeMeHn mexay t32 u
t33 3anncatb B 'padmnyeckyto MaTpuLy HUKHIOW YacTb HAAMMCKU "YYacTHUKU NOCTaHOBKK:" 1
BEPXHIO0 YacTb Hagnuecy "Komnanms". [py ycnosuu, 4To 3TOT UHTEpBast BPEMEHN OLMHAKOB C
WHTEpBanoM BPEMEHN MeXay BMAeOoKagpamMm, BaXKHbIM acrnekToM CTaHOBUTCA Heobxogmmast ans
NPOKPYTKN CKOPOCTb Nepeadayn AaHHbix Mmexay bydepom o6bekToB 1 IMpadnyeckor MmaTpuyLen.

[anee paccMoTpumM orpaHu4eHne Ha NPeaMET TOro, CKOMb BENUKO MOXET ObiTb OkHO. IMycTb
Rc npeacrtaensieT cobon CKkopocTb Nepenadn gaHHbIX Mmexay bydepom 061HeKTOB U
padhmnyeckor maTpuuein. Hanxygwmi cueHapuii npy 3TOM 3aKnio4aeTcs B TOM, YTOObI
BbINOMHATL 06e u3 onepauunii "oumctkn OkHa" n "NOBTOPHOro BblvepunBaHne OkHa" co
ckopocTbio Rc. B aTom criydae kaxayto n3 onepauuin "ounctkn OkHa" 1 "MoBTOPHOro
BblyepymBaHne OkHa" TpebyeTcs BbINOMHATE CO CKOPOCTLIO, paBHOM nonosuHe Rc (Rc/2).

[ns Toro 4tobbl CMHXPOHU3MpPOBaTbL onepauumn "ouncTkn OkHa" 1 "MOBTOPHOrO Bbl4epUyMBaHMe
OkHa" ¢ Bugeokagpom, AOMMKHO BINOMHATLCA NPUBOANMOE HUXKE YpaBHEHUE:

Pa3smep OkHa x YacTtoTa kagpos Rc/2

Ecnun YactoTta kagpoB paBHa 29,97, T0 RC MOXET ObITb BbIpaXXeHO NMPMBOANMBIM HUXE
ypaBHEHMVEM.

Rc = Pasamep OkHa x 2 x 29,97

Mpwn Bn3yanusaumm cy6tntpoB Pasamep OkHa 3aHMMaeT, NO MeHbLUen mepe, oT 25% no 33%
Mpadudeckort matpuubl. ObLLee KONMYECTBO NUKcenen B ['padmnyeckon maTpuLe cocTaBnsaeT
1920%1080. MNMprHMMas, 4YTo BbipaxkeHHas B butax gnvHa MHAEKCa, NPUX0oAAWasncs Ha NUKCenb,
coctaBndeT 8 6utos, nony4vaem, 4To obLias emkocTb ["padpmyeckor MaTpuLbl COCTaBNAET 2
mMerabariTa (x1080x8).

MpuHumas, yto Pa3mep okHa paBeH 1/4 oT obwen emkocTu 'paduyeckon maTpulpl,
nony4aem, 4to Pasamep okHa coctaBuT 500 knnobaritos (= 2 merabanTa /4). NMoacraenss aTo
3Ha4yeHMe B NPUBEAEHHOE BbIlLE YpaBHEHME, BbluNCsieM 3HadeHne Rc, paBHoe 256 merabuTtos B
cekyHay (= 500 knnobanToB x2 x 29,97). Ecnu yactota ansa "Ouuctkn OkHa" u "loBTOpHOroO
BblyepymBaHust OkHa" MOXeT ObITb paBHOM MOMIOBUHE MW YETBEPTU HYaCTOThbl KAAPOB, TO MOXHO
yOBOUTb UMW YBENWYMTL B YeTbipe pasa pasmep OkHa gaxe npy TOM Ke caMOM 3Ha4veHun Rc.

YaepxumBasa Pasamep OkHa B AnanasoHe oT 25% ao 33% [Mpadmyeckon matpuupbl 1
OCYLLIeCTBNAS OTODpaxeHne cybTUTPOB CO CKOPOCTLIO Nepefadn AaHHbIX, paBHOW 256 merabuTtos
B CEKyHAY, MOXXHO NoaaepmBaTb CUHXPOHHOCTb OTOOpaXKeHUs Mexay rpadpmyeckumMmm gaHHbIMU
N KWHOMOMIbMOM HE3aBUCMMO OT TOrO, Kakol oTobpakaeMbili achdekT gormkeH OblTb peann3oBaH.

[anee paccmaTpuBaloTCa MecTononoxexue, pasmep n nnowans OkHa. Kak Obino ckaszaHo
Bbille, MecTononoxeHue n nnowanb OKHa He MEHSAETCHA Ha NPOTsKeHUn ogHoro Ceepxkagpa.
MecTononoxexue n paamep OkHa yCTaHaBNMBaKTCS TakumM 06pa3oM, YTobbl O6bITe O4MHAKOBLIMM
Ha NpoTskeHUn ogHoro CBepxkagpa No Ton NPUYUHE, YTO B Crydae, eCnn 3TN MECTOMNONOXKEHNE
N pasmep U3MEeHsNITCS, TO HeobXoaMMO U3MEHUTL LeNIeBOM agpec 3anncu Ha padmyeckon
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MaTpuue, a U3MeHeHne 3TOoro agpeca Bbi3blBaeT HaKNaaHble U3OEPXKKU, KOTOPbIe CHUXaKoT
CKOPOCTb Nepefaym faHHelx 13 bydepa o6bekToB B Mpadmyeckyto matpuuy.

Konuuectso Npaduyeckux o6bekToB, npuxoaawmuxcs Ha OKHO, UMeeT orpaHuyeHue.
OrpaHunyeHue Ha 3TO KONMYecTBO BBOAUTCS AN1A TOro, YTo6bl CHU3UTbL HakNaaHble U3OEPXKKU Npu
nepenave gekoampoBaHHoro 'paduyeckoro oobekTa. HaknagHele nsgepxku B JaHHOM cry4vae
BO3HWMKAaIOT NpU YCTaHOBKe adpeca kpas [paduyeckoro obbekTa, 1 yem BornbLue KOnM4ecTBo
KpaeB, TeM Bornblle BO3HWKaeT HaknagHbIX U3epXKeK.

®ur.17 nokasblBaeT cpaBHEHUE ABYX NPUMEPOB: NpumMepa, B KOTOPOM OKHO nMeeT YeTbipe
Mpadudecknx obbeKTa, U Apyroro Nnpumepa, B KoTopoM OKHO MMeeT ABa rpadpuyecknx oobekTa.
KonunuecTtBo kpaeB B npumepe ¢ YyeTbipbM4 [pacduryeckumm obbekTamm B ABa pasa 6onbLue
KonmyecTBa KpaeB B npumMepe ¢ AByMs [paduyeckummn obbekTamu.

Bes orpaHuyeHns Ha konnyecTBo paduyecknx 06bLEKTOB, CTAHOBUTCH HEU3BECTHO, CKOSbKO
HaKMagHbIX N3aepxek Morno Obl BO3HWKHYTb Npu nepefade rpadpuyecknx aHHbIX, U, TakUM
obpa3oM, Harpyska no nepegade pe3ko yBenuumMBaeTcs U ymeHbluaeTcd. C opyro CTOpoOHbI, B
cny4vae Korga MakcumansHoe konmdectso [padumyeckmnx obbektoB B OkHe paBHO ABYM, CKOPOCTb
nepenayvm gaHHbIX MOXET ObITb YCTAHOBIEHA C YYETOM [0 YeTbIpex HaknagHbIX U3OEpPXKeK.
CooTBETCTBEHHO MpoLLe YCTaHOBUTL 3HaYeHNe MUHUMarbHOW CKOPOCTU nepefadn OaHHbIX.

Hanee npmnBogunTcst 00bsAACHEHNe Toro, kak DS-Habop, umetowmii PCS-cermeHT 1 ODS-
CEermMeHT, NpuBsa3biBaeTcs Kk BpemeHHON wkane notoka AVClip. Ceepxkaap npeacrtaensieT cobow
nepuos BpeMeHu, B KOTOPbIV ynpaBneHne NamsATbio NocneaoBaTenbHO BAOMb BPEMEHHON LKanbl
BocnponsseneHus. MNMockonbky Ceepxkagp coctounTt U3 bonee yem ogHoro DS-Habopa, To
Ba)XHbIM BOMPOCOM SIBMISIETCH TO, KaK OCYLLEeCTBNATb NpuBsA3Ky DS-Habopa K BpeMeHHO Lwkane
BocnpounsseneHus notoka AVClip. BpemeHHas wkana Bocnpou3segeHuns notoka AVClip
npeacTasnset cobon BpeMeHHyto LKany, npeaHasHa4YeHHyo Ans yKadaHus MOMEHTbI BpEMeHM

ONa 4eKoaupoBaHus U BOCNPOU3BELAEHUSA KaXO0N NOpLMM AaHHBIX KMHOMbMA, KOTOpble
COCTaBMAT MNOTOK BUAEOAAHHbIX, MYyMbTUNNEKCMpoBaHHbIn B NoTok AVClip. MOMeHTbI BpeMeHu
OEeKoOupoBaHNst U BOCNPOU3BEAEHNS 3a[4al0TCS HAa BPEMEHHO LLKarie BOCNPOM3BEAEHUS C
TouHocTbto 90 kI, DTS-meTka (BpeMeHHan meTka aekoavmpoBaHusl) u PTS-MeTka (BpeMeHHas
MeTKa npeacTaBrneHunst), npukpenneHHbie k PCS-cermeHTy 1 ODS-cermeHTy B DS-Habope,
yKasblBalOT HA BPEMEHHOM LiKane BOCNpoM3BeaeHNs MOMEHTbI BPEMEHM AJ1S1 CUHXPOHHOIO
ynpaBneHus. MNMpusaska OTobpaxaemoro Habopa Kk BpeMeHHO LuKkarne BOCNpon3BeaeHu s
0O3Ha4aeT BbINOMHEHME CUHXPOHHOrO yrnpaBreHus ¢ ncnonb3oBaHnem DTS-meTkn n PTS-meTky,
npukpenneHHolx K PCS-cermeHTy 1 ODS-cermeHTy.

B nepByto ouepenb Huxe GyaeT pacCMOTPEHO TO, KaKMM 0Bpa3oM CUHXPOHHOE yrpaBneHune
BbINOSHAETCA € ncnons3osaHnem DTS-meTkn n PTS-meTku, npukpenneHHbix kK ODS-cerMeHTy.

DTS-meTka ¢ TodHOCThIO A0 90 K'Y yka3biBaeT MOMEHT BpeMEHU, Korga HauymMHaeTcs
pexogmposaHue ODS-cermeHTa, a PTS-MeTka ykasbiBaeT MOMEHT BPEMEHU, Korga
JexogmpoBaHue 3akaH4YMBaeTCsl.

HekoanpoBaHne ODS-cermeHTa He 3akaH4MBaeTCsa cpasy, a MMEET HEKOTOPYHO
NPOTSPKEHHOCTb BO BpEMEHU. B OTBET Ha 3anpoc 0 YETKOM YKa3aHUW Ha4vanbHOW TOYKU U
KOHEYHOW TOYKW, onpeaensoLLmMx NpoaomKUTENLHOCTL AekoampoBarus, DTS-meTka n PTS-
meTka n3 PCS-cermeHTa yKkasblBalOT COOTBETCTBEHHO MOMEHTbI BPEMEHU, B KOTOPLIE
Ha4yMHaeTCsa M 3aKkaH4YMBaeTCs LeKoaMpoBaHMe.

3HaueHne PTS-MeTKM ykasbiBaeT KOHEYHbIA CPOK, U, criegoBaTenbHO, He06X0ANMO, YTOObI
nekoanposaHne ODS-cermeHTa ObINO 3aBEPLUEHO K MOMEHTY BpeMEeHU, ykazaHHoMy PTS-
METKOW, U pa3ynroTHeHHble AaHHble ['padmyeckoro obbekTa Gbinm 3anncaxesl B bydep
00BHEKTOB, MMEKLLNINCS Ha YCTPONCTBE BOCNPOM3BEAEHNS.

Bpems Havana gekoampoBaHus noboro cermeHta ODSj B Habope DSn yka3sbiBaeTcs
nocpencteom o6o3HaveHms DTS(DSn[ODS]) ¢ TouHocTbio 90 kIy. Mpmnbasnenme k DTS(DSn
[ODS]) makcmmarnbHON BENUYMHBLI MPOAOIKUTENBHOCTU AEKOANPOBAHNA 4AaeT MOMEHT BPEMEHM,
B KOTOpbLIA 3akaHunBaeTcs aekoampoBaHne ODS;).

Ecnn pasmep ODSj 0603HaunTb Kak "SIZE(DSn[ODS])])", a ckopocTb aekoanposanusa ODS-
cermeHTa kak Rd, To makcumarnbHoe BpeMsi, Heobxoanmoe anisi AeKoAMpoBaHMWsl, YKkasaHHOe B
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ceKkyHaax, Bblpaxkaetca kak "SIZE(DSn[ODSj])//Rd". Cumson "//" yka3biBaeT onepartop
OeneHuns C OKpyrfneHmem nocrne AecATUYHON paspsaaa.

Mpeobpasys 3TOT MakCUMarbHbIA NEPUon BPEMEHUN B YUCIIO, BbIpaXXEHHOE C TOYHOCTbIO 90
KI'y n npnbaenssa k DTS-meTke cermeHTa ODSj, BbluMcnsem ykasbiBaeMblii PTS-MeTKOlM MOMEHT
BpeMeHU, Koraa 3akaH4mMBaeTcs AekoanpoBaHue, (BblpaXKeHHbI ¢ To4HOoCTbio 90 KI'w).

PTS-meTka cermeHTa ODSj B Habope DSn BbipaxaeTcsa cneayroLwmnm ypaBHEHNEM.

PTS(DSn[ODSj])=

DTS(DSn[ODSj])+90000x(SIZE(DSn[ODSj])//Rd)

Kpome Toro, Heo6xoaMmo, 4Tobbl COOTHOLLEHNE MEXAY ABYMS CreayowmMm apyr 3a pyrom
ODS-cermeHTamu: ODSj n ODSj+1, yooBneTBOpsno crieayolemy BblIpaXeHuHo.

PTS(DSn[ODS]])(DSn[ODSj+1])

[anee paccmartpuBaeTcsa ycTaHoBKa 3HavyeHun DTS-meTkn n PTS-meTkn PCS-cermeHTa.

Heobxoanmo, 4tobbl PCS-cermeHT Gbin 3arpyxeH B bydep 06beKToB, MMeoLWuncs Ha
YyCTPOWCTBE BOCMNPOM3BEOEHNS, Nepes MOMEHTOM BpeMeHU Havana gekoguposaHua DTS(DSn
[ODS1]) nepeoro ODS-cermeHTa (ODS1) B Habope DSn n nepeg momeHToM BpeMmeHn PTS(DSn
[PDS1]), korga nepsbii PDS-cermeHT (PDS1) cTtaHoBuTCcs aencTyowmm. CooTBETCTBEHHO
Heobxoammo, 4Tobbl DTS-mMeTKa Gbina yctaHoBneHa TakuMm ob6pasom, YToObl YAOBNETBOPATh
CrneayoLLmM BbIPaXKEHUSIM.

DTS(DSn[PCS])(DSn[ODS1])

DTS(DSn[PCS])(DSn[PDS1])

Kpome Toro, PTS-meTka PCS-cermeHTa B Habope DSn BbipaxkaeTcsa cneayrowmm
BblpaXXeHUEM.

PTS(DSn[PCS])(DSn[PCS])+decodeduration(DSn)

"Decodeduration(DSn)" (npogomknTensHOCTb AekoampoBaHns Habopa DSn) ykasbiBaeT
NPOAOIPKUTENBHOCTL BpEMEHUN NSl AeKOAMPOBaHUs Bcex padmyecknx oObLEKTOB,
ncnonb3dyembix ans o6HoeneHns PCS-cermeHTa. NpoOoomkuTenbHOCTb 4eKOANPOBaAHUS He
ABNAeTCA PUKCMPOBAHHOW BENNYUHOW, HO HE N3MEHSIETCS B 3aBUCMMOCTM OT COCTOSHMS
yCTpOWCTBa BOCNPOM3BEOEHNSA N YCTPOMUCTBA UM NPOrpaMMHOro obecrneyeHns, ycTaHOBIEHHbIX
Ha YCTpOWCTBO BocnpounsseaeHus. B cnyyae korga O6bekT, Ucnonb3yeMblin A COCTaBNeHNs
3KpaHHoro nsobpaxerHuns DSn.PCSn, o6o3HavaeTca kak DSn.PCSn.OBJ[j], decodeduration(DSn)
onpegensieTcs BpemeHeM (i), HeobxoaumbiM Ans o4mcTkn OKHa, 3Ha4YeHUsIMU
npoaomkuTensHocTy (ii) AekogupoBaHus no gekoauposaHuio DSN.PCSn.OBJ n BpemeHeM (iii)
HeobxoammbiMm ana 3anncu DSn.PCSn.OBJ. B cniyyae koraa Rd 1 Rc 3agaHbl, 3HadeHne
decode_duration(DSn) Bcerga ognHakoso. CnegoBaTenbHo, PTS-meTka BbluMcnseTcs
NOCPEeACTBOM BbIYUCIIEHMS 3HAYEHMI 3TUX NPOSOIPKUTENBHOCTEN Ha Tane aBTOPCKOro
npotiecca.

Bbluncnerne decode_duration (NpoaomKuUTENbHOCTU AEKOANPOBaHUS) BbINOHAETCA Ha
OCHOBE NporpamMmsbl, NokasaHHon Ha dur.19. durypel 19, 20A 1 20B npeacraenstoT cobor 6nok-
CXeMbl, NOKa3bIBaKOLLME B CXEMATUYECKOM BUAe anropuTMbl 3TOW NporpaMmbl. Huxe Co CCbIfnkon
Ha 9TW YepTexun NPUBOAUTCHA paszbsCHEHUE OTHOCUTENbHO BblduncneHus decode_duration. Ha
fbrok-cxeme anroputma, nokasaHHomn Ha dur.19, cHavana ocyLecTBAsIETCS BbI30B hyHKLMM
PLANEINITIALIZE ("wHunymnanusaumna matpuubl") (3tan S1 Ha dur.19). dyHkuma
PLANEINITIALIZE ncnonb3syeTtca Ans Bbl30Ba PYyHKLUN A58 BbIYUCNEHNS Nepuoaa BpeMeEHN,
HeobxogMmoro ang nHuumanusauum IMpadudeckor matpuubl Ang susyanusaumm DS-Habopa. Ha
atan S1 Ha dur.19 ata PyHKLMA OCYLLECTBMSET BbI30B 3TOM OYHKLMM C aprymeHTamu DSn,
DSn.PCS.OBJ[0] u decode_duration.

Hanee co ccbinkon Ha ®ur.20A paccmartpusaetca dyHkuna PLANEINITIALIZE. Ha atom
yepTexe initialize_duration (NpogomKMTENBHOCTL MHULMANM3aLmmn) NnpeacTaBnsieT cobow
nepemMeHHyo, ykasbiBatoLLyto Bo3Bpalwaemoe 3HadeHne dyHkumn PLANEINITIALIZE.

OT1an S2 Ha dur.20 npeacTaendeT coboi onepatop YCNOBHOrO nepexoaa, npeaHasHadYeHHbIn
ONsl NepeknoYeHnii onepaunin B 3aBUCMMOCTM OT TOro, yKasblBaeT UNKU HET page_state
(cocTosiHne ctpanuupl) B PCS-cermenTe B Habope DSn "Havano Ceepxkagpa" ("Epoch_Start").
Ecnun page_state ykasbiBaet "Hauano Ceepxkagpa" (DSn.PCS.page_state==epoch_start, atan
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S2=Yes (da) Ha dur.18), To nepemeHHoM initialize_duration npucBansaeTcs 3HayeHne
nepvoaa BpeMeHu, Heobxoanmoro ans ouncTkm I'padudeckor matpuubl (atan S3).

B cny4yae korga ckopocTb Rc nepegaym gaHHbIx mexay bydepom ob6bekToB u IMpadudeckon
maTtpuuen coctaenset 256000000, kak 6b1110 ckaszaHo Bbilwe, a obuwun pasmep 'padudeckomn
MaTpuubl ycTaHaBnmBaeTcs paBHbiM video_width.video _height (lunprHa Buaeo - BeicoTa
BMAEO0), Nepnog BpeMeHn, HeOOX0aUMbIN ANs1 OYUCTKKU, COCTaBnseT
"video_width.video_height//256000000". Byayuun ymHoxeHHbIM Ha 90000 My ¢ Tem, 4ToObI BbITH
Bblpa)XEHHbIM C TOYHOCTbIO YKa3aHus BpeMeHn PTS-meTku, nepuog BpeMeHn, HeobxoamMblin Ans
ouncTtkm Mpacbmyeckon matpuubl, coctaenseT "90000xvideo width.video height//256000000".
OT10T nepuog BpemeHu npubaensetcs K initialize_duration.

Ecnn page_state He ykasbiBaeT Havano Ceepxkagpa (3t1an S2=No (HeT)), TO K nepemMeHHOo
initialize_duration npnbaesnsaetcsa ans Bcex OKOH 3Ha4YeHWe nNepunona BpeMeHn, HeobXoanmoro
ansa ounctkm okHa Window[i], onpegeneHHoro WDS-cermeHToMm (3tan S4). B cnyyae korga
ckopocTb Rc nepegaym gaHHbix mexay bydepom obbekToB u 'padmyeckor maTpuuei
coctaBngaet 256000000, kak ObINO ckaszaHo Bbille, @ CyMmapHbI pa3mep Windowli],
npuHagnexawmnx WDS-cermeHTy, coctasnset SIZE(WDS.WIN[i]), nepuoa BpemeHu,
HeobxoaouMbI Ans ouncTku, coctasnsaet "SIZE(WDS.WINJi])//256000000". Byayyun yMHOXEHHbLIM
Ha 90000 My ¢ TeM, 4TOObI ObITb BbIPaXXEHHBIM C TOYHOCTBIO YKaszaHus BpemeHn PTS-meTky,
nepuoa BpeMeHMn, Heobxoanmbln Ana odncTkn OKoH, NpuHagnexawmx WDS-cermeHTy,
coctaBnseT "90000xSIZE(WDS/WINIi])//256000000". 3ToT nepmnog BpemeHn npnbasnseTcs K
initialize_duration, a initialize_duration Bo3BpallaeTcs B kayecTse pesyribTaTa.

OnucaHHoe Bbiwe npeactasnset cobon dyHkumio PLANEINITIALIZE.

OT1an 5 Ha dur.19 npefgHasHavyeH AN NepekniovYeHns onepaymii B 3aBUCMMOCTH OT TOrO,
paBHsieTCs N1 konmyecTBo padunyeckmnx oobektoB B DSn-Habope 2 nnn 1
(if(DSN.PCS.num_of_object==2, if(DSn.PCS.num_of_object==1 Ha ®ur.18), n ecnn ato
konu4yectBo paBHo 1 (aTan S5), To k decode_duration npubaensaeTca BpeMsi oxxuaaHust ans
aekogupoBaHus 'paduyeckoro odbekTa (3tan S6). BelumcneHne BpeMeHn oxngaHus
BbINoriHsieTcs nocpeacTsoM BbidoBa oyHkUmMmM WAIT (decode_duration +=WAIT(DSn,
DS.PCS.OBJ[0], decode_duration) Ha ®ur.18). Bbi3oB dhyHKLMN OCYLLECTBMASETCS C
NCMonb30BaHNEM aprymMeHToB, ycTaHoBneHHbIx B DSn, DSn.PCS.0OBJ[0], decode_duration, a
BO3Bpalllaemoe 3Ha4yeHune npencraesndet cobon wait_duration.

®ur.20B npeacTasnsieT cobor Onok-cxemy anropMTtMa, nokasbiBaroLlero genctane QyHKLUm
WAIT.

Ha aTon 6nok-cxeme anroputma 3HadeHne decode duration 13 oneparopa Bbl3oBa
npuceanBaeTcsa current_duration (TekyLuen NpoaOMKNTENBHOCTK).
Object_definition_ready_time (Bpemsi roToBHOCTU onpefeneHns oobekTa) npeacraBnseT
coboli nepeMeHHyto, KOTOpon npuceamnBaeTcs 3HavyeHne PTS-meTkun [Mpacdhmyeckoro o6bekta s
DS-Habopa.

Current_time npeacraBnaeT coboi NnepemMeHHy0, KOTOPOKM NpMCBanBaeTCs 3HAa4YEHNE CyMMbl
current_duration n DTS-meTkn PCS-cermenTa B DSn. B cnyyae korga
object_definition_ready_time GonbLue, yem current_time (oteet "[a" Ha aTane S7,
if(current_time < object_definition_ready_time)), wait_duration (Bpems oxunganus) kak
BO3BpaLLlaeMoe 3Ha4YeHne yCTaHaBMMBaEeTCsa paBHbIM Pa3HOCTU MEXAY
object_definition_ready_time u current_time (atan S8, wait_duration +=
object_definition_ready_time - current_time). Decode_duration (npooomKknTensHoCTb
0EeKoANpOBaHNA) yCTaHaBNMBaETCs paBHOM NEPUOAY BPEMEHW, COCTaBIAIOLWEMY CYMMY
BO3BpaLLaemoro 3HadeHuns pyHkumm WAIT n nepmoga BpeMeHu, He06X0ANMOro Ansi MOBTOPHOIo
BbluepumnBaHua atoro OkHa, (90000x(SIZE(DSn.WDS.WINJ[0]))//256000000).

MpuBeaeHHoe Bhille pasbsCHEHUE paccMaTpmuBaEeT Crnyyail, B KOTOPOM KONMYECTBO
Mpadudecknx o6bLEKTOB paBHO ogHOMY. Ha atane S5 Ha dur.5 onpeagensaeTcs, paBHO Nu
konuyecTBo Mpadmuecknx obbekToB AByM. Ecnin konmnyecTBo Mpadmyecknx obbekToB B DSn
oonbwe yem gea (if(DSN.PCS.num_of object==2) Ha ®wur.18), To ocyLlecTBNSETCS BbI30B
dyHkuun WAIT ¢ ncnonssosannem OBJ[0] B PCS-cermeHTe B Ka4eCcTBe aprymeHTa, u K
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decode_duration npubaBnseTcsa ee Bo3Bpaljaemoe 3HadyeHue (atan S10).

Ha nocnegytowem atane S11 nponssogurtcsa onpeneneHne Toro, aensetcda nm 1o OKHo, K
koTopomy npuHaanexut OBJ[0] Habopa DSn, Tem ke cambiM OKHOM, 4TO U OKHO K KOTOPOMY
npuHaanexut padumyeckuin o6vekt OBJ[1] (if(DSn.OBJ[0].window_id==DSn.PCS.OBJ[1]
.window_id). Ecnun OkHO siBfisieTca TeM Xe cambIM, TO ocyLecTBNseTcs BbI3oB doyHKuun WAIT ¢
ncnonb3oBaHnem OBJ[1] B kKayecTBe apryMmeHTa, 1 k decode_duration npubaenseTtcs ee
BO3BpaLllaemoe 3Ha4yeHune (3tan S12), n k decode_duration npubasnsetcsa Bpemsi, Heobxoanmoe
OIS NOBTOPHOrO BbldepunBaHusi Toro OkHa, K KoTopoMy npuvHaanexmnt oobekt OBJ[0]
(90000x%(SIZE(DSNn.WDS.OBJ[0].window_id))//256000000) (stan S13).

Ecnn onpegeneHo, 4yto OkHa aBnstoTca pasHbiMu (3Tan S11, oTeeT "pasHbie"), TO K
decode_duration npubaBnseTcsa Bpemsi, Heobxoanmoe AN NOBTOPHOMO BblYEPYMBAHUSA TOrO
OkHa, Kk koTopomy npuHagnexuTt oobekt OBJ[0] (90000x(SIZE(DSn.WDS.0OBJ[0]

.window _id))//256000000) (aTan S15), ocywecTtensercs Bbl3oB dyHKuun WAIT ¢
ucnone3oBaHnem OBJ[1] B kauyecTBe aprymeHTa, 1 k decode_duration npnbaensetcs
BO3BpaLlllaemoe 3Ha4yeHne wait_duration (atan S16), u k decode_duration npubaensaeTcsa
BpeMms, Heobxoaumoe Ans NoBTOPHOroO BblidepunBaHms Toro OKHa, K KOTOPOMY NPUHAANEeXuT
o6bekT OBJ[1] (90000x(SIZE(DSn.-WDS.OBJ[0]-window_id))//256000000) (sTan S17).

Decode_duration BeluMcnsieTcsl B COOTBETCTBUM C BblLLEONUCAHHLIM anropuTtMoMm. Hunxe
paccmaTpuBaeTCs KOHKPETHbIN cnocod, KOTopbIM ycTaHaBnmBaeTca PTS-meTka OCS.

®dur.21A nnnocTpupyeT cny4yan, B KOTOPoMm oanH ODS-cerMeHT BKMOYEH B COCTaB OOHOrO
OkHa. ®ur.21B n 21C npeactaBnstoT coboi BpeMEHHbIE AMarpamMmmbl, NoKasbiBalOLNE 3HAYEHUS
B Nopsiike BpeMeHW, KOTopble ynomuHaloTca Ha dur.18. HukHaa ctpoka "dekoamposaHue ODS-
cermeHTa" n cpeHas ctpoka "JocTtyn k ['padmyeckoin matpuue" B Kaxxgon gnarpamme
yKasbIiBaeT ABE onepauun, KoTopbie Npy BOCMPOU3BELEHMUN BbINOMHSOTCA OOHOBPEMEHHO.
BblleHa3BaHHbIV anroputm onNncaH B NPeAnonoXeHWW, YTO 3TK ABE Onepauun BbIMOMHAKTCA
napansernbHo.

Hoctyn k Mpadmyeckon maTpue BkrtoyaeT B cebs nepuog, (1) ouncTtkm n nepuog (3)
3anucu. MNepuog (1) o4MCTKM yKasbiBaeT NGO nepmon BpeMeHn, HeoO6XoaUMBbIN AN OYUCTKN
Bcen pachmyeckon matpuupsl (90000x(pasmep Mpaduyeckor matpuubl//256000000)), nmubo
nepuvoa BpeMeHu, HeobxoanmbIn Ans odncTkmn Bcex OkoH Ha padmyeckon maTpuue
((90000x(pasmep OkHa [i]//256000000)).

Mepunoga (3) 3anucn ykasbiBaeT Nepros BpeMeHN, HeobxoamMmblii 4N BU3yanusaumm BCEro
OkHa (90000x(pa3smep OkHa [i]//256000000)).

Kpome Toro, nepmog (2) oekoanpoBaHus ykasbiBaeT nepunod spemerHn mexay DTS-meTkon n
PTS-meTkon ODS-cermeHTa.

MpogomkutenbHocTn nepmnoga (1) ouncTku, nepmoga (2) aekoanposaHunsa u nepuoga (3)
3anvMcy MoryT BapbupoBaTbCs B 3aBUCUMOCTU OT obnacTu, nognexailen odmctke, pasmepa ODS-
CermMeHTa, Noanexatiero AekoampoBaHuio, N pasmepa Ipadudeckoro obbekra, noanexailero
3anucu B 'paduyeckyto maTpuuy. Onsa yoobctea HavanbHas Touka neprofa (2) oekoampoBaHus
Ha YyepTexe SABNAeTCH TOW e caMOM TOYKOM, YTO N HayanbHas Todka nepuoga (1) odncTku.

®ur.21B nnntocTpupyeT cry4dai, Npu KOTOPOM Nepuog (2) AeKoANpOoBaHNA ABMSETCA ANNHHBIM
n decode_duration paBHseTCcs cymme nepuoga (2) gekoanpoBaHusa u nepmuoga (3) sanmcu.

®ur.21C nnnocTpmpyeT cnyyan, npy KOTopom nepuog (1) o4MCTKM SBNAETCSA ONTMHHBIM U
decode_duration paBHsAeTca cymme nepuoga (1) ouncTkm n nepuoga (3) sanucu.

®urypbl ¢ 22A no 22C unnocTpupyoT cry4van, Npu KOTOPoM B cocTaB ogHoro OKHa BKMOYEHb!
aBa ODS-cermenTa. MNepuog (2) aekoanpoBaHus Ha 0b6enx durypax 22B n 22C ykasbiBaeTt
CYMMapHbI Nnepuog BpeMeHW, HeoOXoaNMbIN ONsl AeKOAMPOBaHUsS ABYX ['padmyeckmux o6 beKToB.
AHanornyHbiM obpasom nepuog (3) 3anvcy ykasbiBaeT CyMMapHbIli NeproL BPEMEHM,
HeobxoaMMbI AN aekoanpoBaHna Apyx padmyeckmnx o6bekToB B ['padhmyeckyto matpuuy.

[axe HeCcMOTps Ha To YTO KonmyecTBo ODS-cermeHToB paBHO ABYM, MOXHO BbIYUCIIATD
decode_duration Takum e obpasom, kak u B criydae, nokasaHHom Ha dur.21. Koraa nepuog
(3) aekogupoBaHus, cnyxawmn ana gekognposaHna asyx ODS-cermeHTOB, SBNSETCH ONMHHbBIM,
decode_duration paBHsieTcs cymme nepuoga (2) gekogmposaHus u nepuoga (3) sanucu, 4to u
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nokasaHo Ha ®ur.22B.

Korga nepuog (1) ounctkm asngetcsa anuHHblM, decode duration paBHsieTca cymme nepuoga
(1) ouncTkm n nepuoga (3) sanucu.

®ur.23A onuckiBaeT cny4yan, npy KOTOpom Kaxgoe u3 asyx OKoOH BkNtovaeT B cebsa ognmH ODS-
cermeHT. Kak 1 B npeabiayLux cnyyasx, korga nepuog (1) ounctku anvHHee, Yem nepuog (3)
OeKoanpoBaHug, crnyxxawmmn ons aekogmposarus asyx ODS-cermeHToB, decode_duration
paBHsieTca cymme nepuoga (1) ounctkm n nepuoga (3) 3anmcn. OgHako korga nepuog (1)
OUYUCTKM Kopouye, YeM nepuog, (3) oekoanpoBaHusi, MOXHO OCYLLECTBIATL 3anuck B nepsoe OKHO
elle 4o OKkoH4YaHusa nepuopa (2) aekoaupoBaHus. CootBeTcTBeHHO decode duration He
paBHAeTCa HM cymme nepuoda (1) oumcTkm u nepuoga (3) 3anucu, HU cymme nepuoga (2)
JekoanpoBaHusa 1 nepuoga (3) sanmcu.

B cutyauun, koraa nepuog BpemMeHun, Heobxoammbli ansa gekoanposaHusa nepesoro ODS-
cermeHTa, siensietcs nepyuogom (31) 3anucu, 1 nepnog BpeMeHU, HeoOXoaUMbIN Ons
nekoanposaHuga sToporo ODS-cermeHTa, aBnsetcs nepuogom (32) 3anucn, dur.23B
UNACTPUPYET Cry4van, Npu KOTOPOM nepuog (2) AeKoANpOBaHNA ONIMHHEE, YeM CyMMa nepuoga
(1) oumctkm n nepuoga (31) 3anucu. B atom cnyyae decode_duration paBHAeTCA cymme
nepuwoga (2) gekognposaHus n nepunoga (32) sanucu.

Our.23C nnnocTpupyeT crnyyan, npu KOTopoMm cymma nepmoga (1) oumctkun u nepuoga (31)
3anuncuK AnuHHee, Yem nepuop (2) aekoampoBaHus. B atom cnyvyae decode_duration paBHsaeTcs
cymme nepuoga (1) ounctkn, nepmoga (31) 3anucu n nepuoga (32) sanmcu.

Pasmep Npadpmnyeckonn maTpuubl U3BECTEH 3apaHee AN MOAENU YCTPOUCTBA
BocnpoussefeHus. Takke pasmep OkHa n pasmep 1 konmyectBo ODS-cermeHToB Takxe
N3BeCTHbI Ha 3Tane aBTopcKoro nporecca. CooTBETCTBEHHO MOXHO onpeaennTb, Kakom
KoMOUHaUuK nepmnoaoB BpeMeHn paBHsieTcs decode duration: neproga (1) ounMcTkM 1 neproga
(3) 3anucu; nepuoaa (2) oekoauposaHusa u nepunoga (3) 3anucu; nepuoga (2) oekoanposBaHus
n nepuoga (32) sanucu; nnun nepuopa (1) ounctku, nepuoga (3) 3anucu 1 nepuoga (32) sanucu.

YctaHasnueast PTS-meTky ODS-cermeHTa Ha ocHoBe BblumcneHunsa decode_duration,
OMNUCaHHOTO BbiLLE, MOXHO OCYLLECTBMAATL CUHXPOHHOE OTOBpaXkeHne rpacmyecknx gaHHbIX ¢
OaHHBIMW KMHOUITbMA C BbICOKOW TOYHOCTLIO. Takoe CUHXPOHHOE OTOoGpaXkeHue,
OCYLLECTBNSEMOE C BbICOKOW TOYHOCTBI), CTAHOBUTCS BO3MOXHbBIM Bnarogaps onpegeneHuio
OkHa 1 orpaHnyeHns obnacTn NOBTOPHOIO BblyepunBaHns atum OkHOM. Takum o6paszom,
BBeaeHue koHuenumm OkHa B cpedy aBTOPCKOro npouecca umeeT BonbLIoe 3HayYeHme.

[anee npunBeneHo pa3bscHeHWe, kacatoweecs HacTpoek DTS-meTtkn n PTS-metkn WDS-
cermeHTa B DSn. DTS-meTka WDS-cermeHTa MOXeT ObITb YCTaHOBIEHA Taknum ob6pa3om, YToObI
yOOBNETBOPATL NPUBEOEHHOMY HUXKE BbIPAXKEHUIO.

DTS(DSn[WDS])(DSn[PCS)

C ppyroii ctopoHbl, OTS WDS-cermeHTa B Habope DSn ykasbiBaeT KOHEYHbI CPOK ANs
Hadana 3anucu B ['paduyeckyto matpuuy. NockonbKy 4OCTaTOYHO OCYLLECTBUTL 3annck B OKHO
Ha Mpadunyeckon maTpuLe, To BpeMs AN Havana 3anucu B [padumyeckyto matpuuy
onpegensieTca NyTemM BblYMTaHUSA NPOAOIPKUTENBHOCTN BPEMEHW, yKadaHHoW PTS-meTkon PCS-
CermMeHTa 13 nepuoga BpemeHu, Heobxogumoro ons 3anucn WDS-cermeHTa. B cniyvae korga
o6wwii pasamep WDS-cermeHTa paseH SIZE(WDS.WIN[i]), Bpems, HeobxogmMmMoe A5 O4YUCTKN U
NOBTOPHOroO Bbl4epymBaHus, coctaensaet "SIZE(WDS.WIN[i])//256000000". BbipaxeHHoe ¢
TOYHOCTbIO YKa3aHus BpeMeHu, paeHoi 90 k'Y, ato Bpemsi coctaensieT "90000xSIZE(WDS.WINJi]
)/1256000000".

CoOTBETCTBEHHO MOXHO BblMMCIUTL PTS-meTky WDS-cermeHTa 13 crniegytoLlero ypaBHeHUS.

PTS(DSn[WDS])=

PTS(DSn[PCS])-90000x(WDS.WIN[i])//256000000

PTS-meTka, ykasaHHasi B WDS-cermeHTe, npeacTtaBnsaeT cobon KOHEYHbIA CPOK, U MOXHO
HayMHaTb 3anuchb B [paduryeckyto maTpuLy paHblue, YeM ykasbiBaeT PTS-meTka. NHadve roeops,
Kak nokasaHo Ha dur.23, kak TonbKo nponseedeHo aekoanposaHne ODS-cermeHTa,
noanexatiero susyanusauum B oagHOM n3 OKOH, B 3TOT MOMEHT MOXHO HauyMHaTb 3anuchb
Mpadhnyeckoro obbekTa, MONyYEHHOro NOCPEACTBOM 3TOrO AEKOOUPOBAHMS.
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Kak ObInio onmcaHo BhILE, MOXHO OCYLLECTBUTL NpuBA3Ky OkHa K M0OOMY MOMEHTY BPEMEHM
Ha BpeMeHHON wkane socnpoussegeHns notoka AVClip, ucnonesysa onsa satoro DTS-meTky n
PTS-meTky, no6aBneHHble B WDS-cermeHr.

Hwxxe co cCbInNKon Ha KOHKPETHbLIN NpUMeEpP, NPOUNIOCTPUPOBaHHLIN Ha dur.24-25,
NPUBOASATCS pasbsACHeHWd, kacarlmecs npumepa Hactpoek DTS-meTok n PTS-meTok Ha ocHoBe
AaHHbIX HAcTpoeK. JTOT NpUMep KacaeTcd criyyas, Npy KOTOpoM CyBTUTPLI oToBpaxaroTcs
NOCpPeACTBOM YETbIPEXKPATHOrO OCYLLECTBEHUs 3anucy B ['padudeckyro matpuuy, 1 ons
OTOOpaXKeHNs Kaxaoro n3 AByx cyoTutpos "4to Takoe blu-ray." n "blu-ray - nosctogy."
Npou3BoamMTCa obHOBNEHME. Pur.24 nNNCTpMpyeT XPOHOMNOrM4eckoe n3MeHeHne npu
06HOBEHNN B aToM npumMepe. [Jo MomeHTa BpemeHu t1 oTobpaxkaeTca "4to”, a nocne t1 n oo
t2 otobpaxaeTcs "4To Takoe", n 3atem B MOMeHT t3 oTobpaxaeTca "4To Takoe blu-ray.".

[Mocne Toro kak NOSIBMIOCH BCe NpeanoxeHne nepBoro cybTntpa, B MOMEHT BpeMeHu t4
oTobpaxaeTtca BTopon cybTtuTp "blu-ray - nosctogy."

®ur.25A nnncTpupyeT YeTbipe oTobpaxkaembix Habopa, KOTopble ONMcaHbl TakuM 0bpasom,
YTOObI BbINOMHATL PACCMOTPEHHOE Bbille, 06HoBNeHne. Habop DS1 BkntovaeT B ceba cermeHT
PCS1.2 gnsa ynpaeneHus obHoBNeHneM B MOMeHT Bpemenu t1, cermeHT PDS1 gnsa LBeToBOM
okpackn, cermeHT ODS1, cooTBeTCTBYOLWMIA CyOTUTpPY "4TO Takoe blu-ray.", n cermeHT END
KaK Ko okoH4aHusa DS1.

Habop DS2 skntovaeT B cebs cermeHT PCS1.2 ansa ynpasneHnsa o6HOBNEHMEM B MOMEHT
BpemeHu t2 n cermeHt END. Habop DS3 BkntovaeT B cebsa cermeHT PCS1.3 anga ynpasneHus
obHoBMeHnem B MOMeHT BpeMeHun t3 n cermeHT END. Habop DS 4 BkntovaeT B cebsi cermeHT
PCS2 aonsa ynpaBneHuns obHoBreHnemM B MOMEHT BpeMeHu t2, cermeHT PDS2 ans
npeobpasoBaHus uBeTa, cermeHT ODS2, cooTBeTCTBYIOWMI CYyOTUTPY "blu-ray - nosctogy." un
cermeHT END.

O6paTmBLLIMCE K BPEMEHHON AnarpamMmme, nokasaHHorn Ha dur.25B, paccMOTpuM HaCTPOMKM
DTS-meTok 1 PTS-MeToK Ans kaxaoro oyHKLMOHANBHOMO B YeTbipex oTobpaxaeMbix Habopax.

BpeMeHHas Wwkana BOCNpON3BEAEHNSI Ha 3TOM BPeMEHHOW Anarpamme sSiBNSIeTCS Takow Xe,
Kak BpEMEHHas LKana, nokasaHHasi Ha dur.24. Ha BpemeHHOW anarpamme, Noka3aHHOM Ha
@our.25A, metkm PTS(PCS1.1), PTS(PCS1.2), PTS(PCS1.3) n PTS(PCS2) yctaHoBNEHbI
COOTBETCTBEHHO Ha MOMEHT t1 oToOpaxeHus ons oTobpaxeHust "4To", Ha MOMEHT t1
oTobpaxeHnst Anst oTobpaxeHns "4To", Ha MOMEHT t2 oToBpaxeHns Ans oTodpaxeHus "4To
Takoe", Ha MOMeHT t3 oTobpaxeHus ana otobpaxeHus "4to Takoe blu-ray.", 1 Ha MOMeHT t4
oTobpakeHusa ans otobpaxeHus "blu-ray - nosctogy.". Kaxgas PTS-meTka ycTaHaBnnBaeTcs
Tak, KaK CKa3aHo Bbille, MOTOMY YTO HEODXOAMMO, YTOOLI ynpaensoLwue AeiCTBUS, Takne Kak
"Bblpe3aHue"”, onucaHHble B kaxxgom PCS-cermeHTe, 6bIro BbINOMIHEHO B MOMEHT OTOBpaKeHns
Kaxxgoro cybTuTpa.

MeTtkn PTS(ODS1) n PTS(ODS2) ycTtaHaBnmBaloTCA Taknum o6pa3om, 4Tobbl yKasbiBaTb
MOMEHTbI BpEMEHM, Bbl4UCTEHHbIE NYyTEM BblinTaHusa decode_duration n3 MOMEHTOB BpeMeH!,
yka3daHHbIx MeTkamy PTS(PCS1.1) u PTS(PCS2) cooTBeTCTBEHHO, NOCKOMbLKY TpebyeTcs
yctaHaBnmBatb PTS(PCS) Takum obpasom, 4Tobbl yooBneTBopATb hopmMyne, NpuBeAEHHOM
HUXe.

PTS(DSn[PCS])(DSn[PCS])+decodeduration(DSn)

Ha our.25B PTS(ODS2) yctaHaBnueaeTcsl Takum o6pa3om, YTobbl ykasbiBaTb MOMEHT t5,
HacTynarownn paHee momeHTa t4, a PTS(ODS1) yctaHaBnmBaeTcsa Takum ob6pasom, YToObI
ykasblBaTb MOMeHT t0, HacTynatwwmin paHee MoMeHTa t1.

MeTkn DTS(ODS1) nu DTS(ODS2) yctaHaBnmBaoTCH Taknum obpas3om, YToObl yka3biBaTh
MOMEHTbI BpEMEHM, Bbl4UCIEHHbIE NYyTEM BblinTaHusa decode_duration n3 MOMEHTOB BpeMeH!,
yKasaHHbIX MeTkamm PTS(ODS1) n PTS(ODS2) cooTBETCTBEHHO, MOCKOMbKY TpebyeTcs
yctaHaBnmBatb DTS(ODS) takum o6pasom, YTOOLI yOOBNETBOPATEL YPABHEHWUIO, NPUBEAEHHOMY
HUXe.

PTS(DS[ODSj])=DTS(DSn[ODS;j])+90000x(SIZE(DSn[ODS;j])//Rd)

Ha our.25B PTS(ODS2) yctaHaBnuBaeTcs Takum o6pa3om, YTobbl ykasbiBaTb MOMEHT t5,
HacTynawowmn paHee momeHTa t0, a PTS(ODS1) yctaHaBnmBaeTcsa Takum obpasom, YTOoObI
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yKasbiBaTb MOMEHT, HacTynawLmi paHee moMeHTa t0. 3gecb cobnogaeT COOTHOLLIEHME,
umetoee sua: DTS(ODS2)=PTS(ODS1).

Bnarogaps yctaHoBke PTS-meTkn ODS-cermeHTa HenocpeacTBeHHO nocne PTS-meTku
npeablaywero ODS-cermeHTa, KOTOPbIN JOMKEH ObiTb 0TOOpaXeH paHbLUe, YCTPONCTBO
BOCMpoM3BeaeHNS BbINOMHAET onepauuto, npy kotopon ODS-cerMeHT cunTbiBaeTCs B NaMsATb
Takum obpa3soM, 4Tobbl 3aTepeTb cobon npeablaywmin ODS-cermeHT, n, Takum obpasom,
BO3MOXHO BbIMOSTHEHNA NpoLlecca BOCNPON3BEAEHMS MOCPEACTBOM Maroro pasmepa namsaTu.
Bnarogaps peanusaumu Takoro npowecca BOCNpov3BeAeHUs BO3MOXHOCTU Bblibopa pa3mepa
namsiTu 4ns yCTPONCTBa BOCNPOM3BEAEHNSA CTAHOBATCS LUMPE.

DTS-meTka cermeHTa PCS1.1 yctaHaBnuBaeTcs Takum obpasom, 4tobbl DTS(PCS1.1)=
DTS(ODS1), nockonbKy 3HavyeHne DTS cermeHTa PCS1.1 MOXET ObITb Nt066IM MOMEHTOM
BpPEMEHM 0O MOMEHTA, ykaszaHHoro metkon DTS(ODS1).

PTS-metka cermeHta ODS1, DTS-meTka cermeHTta ODS2 n PTS-meTka cermeHtoB PCS1.2,
PCS1.3 n PCS2 yctaHaenuaoTcsa Ha MOMeHT t0, Tak YTOObI YAOBETBOPSITb COOTHOLLIEHWIO,
BbIP@XXEHHOMY NPUBEAEHHbLIM HUXE YPaBHEHMEM.

PTS(ODS1)=DTS(ODS2)=PTS(PCS1.2)=PTS(PCS1.3)=PTS(PCS2)

970 06bsICHsETCS TeM, YTO 3HadeHne DTS-meTok cermeHToB PCS1.2 n PCS1.3 moryT
npeacTaBnATb cobon Nbbie MOMEHTbI BpEMEHU O MOMEHTa BPEMEHM, YKA3aHHOTO METKOWN
PTS(PCS1.3), n DTS-meTka cermeHTa PCS2 mMoXeT npefcraBnsaTb cobor nobor MOMEHT 40
MOMEHTA, yKasaHHoro meTtkor DTS(PCS2).

Kak 6bI1no ckasaHo Bbllle, cuMThbiBasi bonee Yyem ogmH PCS-cerMeHT B OOHO U TO e BpeMms,
MOXHO BbINOMHATE 06HOBMEHNe nocneayowmnx PCS-cerMeHToB, Kak TONbKO 3aBepLUEHO
obHoBneHne npeablaywero PCS-cermeHTa.

JocTtaTo4Ho, YToObl DTS-MeTka n PTS-meTtka PCS-cermenTa n DTS-meTka n PTS-meTka
ODS-cermeHTa yooBNeTBOPSANN COOTHOLLEHMSAM, 3a4aHHbIM BbiLLENpUBEAEHHbIMU (DOpMYyamMu.
COOTBETCTBEHHO CTAHOBUTCHA BO3MOXHbIM, YTOObI ObINM YCTAHOBMNEHBLI CNeayoLne 3HaYeHUs:
DTS(ODS2)=PTS(ODS1) unn PTS(ODS1)=DTS(ODS2)=PTS(PCS1.2)=PTS(PCS1.3)=
DTS(PCS2).

Bnarogaps Takum HacTponkaM BPEMEHHbIX METOK MOXHO OTperynumpoBath
NPOLOIPKMTENBHOCTL NEPMOAA, B KOTOPLIN BO3paCTaeT Harpyska no AeKoANPOBaHMIO UNn
TpebyeTca 6onblue Oydepor. Takoe perynmpoBaHne paclumpsieT BO3MOXHOCTU YNpaBeHns BO
BpEMS BOCMPOU3BEAEHMS U BbIFOAHO A58 TEX, KTO OCYLLEeCTBNSET aBTOPCKMIA NpoLece nunm
NPOU3BOAMT YCTPOMCTBA BOCNPOM3BEAEHUS.

PaccMoTpeHHble Bblille CTPYKTYpbl AaHHbIX Ans OTobpaxaemblix Habopos (PCS-cermeHrT,
WDS-cermeHT, PDS-cermeHT, ODS-cermMeHT) NnpeacTaBnsAoT coOon aK3eMnnsip CTPYKTYpbl
Knacca, onMcaHHONM Ha s13blke nporpaMmMmmnpoBanHns. MNMponssoanTenu, ocyLecTenaLLmMe
aBTOPCKMUI NpOLeCC, MOryT NOMYYUTb 3TU CTPYKTYPbI AaHHbIX Ha ancke BD-ROM, onnceiBas
CTPYKTYpPY Kracca B COOTBETCTBUM C CUHTAKCUYECKOWN CTPYKTYPOI, NpeayCMOTPEHHON B
dopmarte npeasanvcu gucka Blu-ray.

[anee, HWXKe paccmaTpmBaeTCa NPaKTUYECKUIA NpUMep YCTPOMCTBA BOCMPON3BEAEHMNS B
COOTBETCTBUMN C HAaCTOALLMM n3obpeTeHnemMm. dur.26 NnNnocTpupyeT BHYTPEHHIOW CTPYKTYPY
YCTPOWCTBA BOCNPOM3BEAEHUS B COOTBETCTBUM C HACTOALLMM nM300peTeHnemM. YCTporcTBa
BOCMNpPOM3BEAEHNSA B COOTBETCTBMM C HAaCTOALMM M300peTEHNEM NPON3BOLAUTCA NPOMbILLNIEHHBIM
cnocobom Ha OCHOBE BHYTPEHHEN CTPYKTYpbl, MOKa3aHHOM Ha 3TOM YepTexe. YCTponcTBa
BOCMNpPOM3BEAEHNSA B COOTBETCTBMM C HAaCTOALLMM n3obpeTeHneM B OCHOBHOM 0Opa3oBaHoO 13
Tpex YacTeln: CUCTEMHON BONbLUIOK MHTErparnbHOM CXEMbI, JUCKOBOAA U MUKPOKOMIMbIOTEPHOM
CUCTEMBI, U MOXHO OCYLLECTBIATE NPOMbILLIIEHHOE MPON3BOACTBO AaHHOrO YCTPOMCTBA
BOCMpPOM3BEOEHUSA, MOHTUPYS 3TW TPU YaCTU Ha Kopryce unu nnaTte aToro yCTpPoMUCTBa.
CuctemHas 6onbluas UHTerparnbHas cxema npeacTtaBnsaeT cobon UHTErpanbHyo CXemy, B
KOTOPOW MHTErpupoBaHbl pa3HoobpasHble 610kn 06paboTkM AaHHbIX, NpeAHa3HavYeHHble Ans
BbINOSTHEHUSA PYHKLMIA [aHHOrO YCTPOKCTBa BOCNPON3BEAEHMS. YCTPOWCTBO BOCNPON3BEAEHMS,
npon3BefEeHHOE BhiLLEONMcaHHbIM 06pa3om, cogepxut guckosos (1) ana BD-gucka (oucka no
TexHonorun Blu-ray), bydep (2) cuntbiBaHmsa, PuneTp (3) PID (aeHTMOMKATOPOB NakeToB),
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TpaHcnopTHble bydepbl (4a-4¢), nepudepuiiHyto cxemy (4d), Oekogep (5) BuoeoaaHHbIX,
Bugeomatpuuy (6), Oekonep (7) ayanoaaHHeix, Mpadudeckyto matpudy (8), 6nok (9) CLUT
(6nok ynpaBneHms LBETOM, APKOCTbIO U Mpo3payvyHoCTLo), 6510k (10) cymmupoBanus, [ekonep
(12) rpadhmnyecknx gaHHbIx, Bydep (13) 3akoanpoBaHHbIX AaHHbLIX, NepudepuinHyto cxemy (13a),
Mpoueccop (14) noTokoBbIX rpaduyeckux aaHHbIX, bydep (15) obbekToB, Bydep (16)
Komnosuumn n IMpadudeckmii koHTponnep (17).

Ouckosoga (1) ana BD-ancka ocywectenseT 3arpy3ky/cyntbiBaHne/Bbigady amcka BD-ROM un
poctyn k gucky BD-ROM.

Bydep (2) cuntbiBaHUA NpeacTaBnsaeT cobon namsaTb 0OpaTHOro Mara3uHHOro TUna,
npegHasHayYeHHyo Ons xpaHeHuss TS-nakeToB (NakeToB TPaAHCMNOPTHOrO NOTOKa), CYUTaHHbLIX C
aucka BD-ROM, B obpaTHOM Mara3nHHOM Mopsiake.

®dunbTp (3) PID (MoeHTUMKATOPOB NAKeETOB) OCYLLECTBNAET unbTpaymo bonee 4em ogHOro
TS-nakeTa, BolBOAUMOro 13 bydepa (2) cumtbiBaHusa. PunbTpauus, ocyllecternsemas PunbTpom
(3) PID, 3akntoyaeTcs B TOM, YTOObI 3anuckbiBaTb B TpaHcnopTHble Oydepsbl (4a-4C) TONbKO Te
TS-nakeTbl, kKOTOPbIE MMetT Tpebyembin PID (naeHTudukaTop naketa). Ans dounbTpaumm,
ocyuwiectengemon dunstpom (3) PID, bydepusaumsa He TpebyeTcH, U COOTBETCTBEHHO TS-
nakeTbl, BBogumble B dunbTtp (3) PID, 3anuceiBatotcs B TpaHcnopTHble Bydepsbl (4a-4c) 6e3
3a0EpXKKM.

TpaHcnopTHble Bydepbl (4a-4¢) npegHasHa4YeHbl Ana XpaHeHus TS-nakeToB, BbIBOAMMBIX U3
duneTpa (3) PID, B 06paTHOM MarasnHHOM nopsigke. CKOpOCTb, C KOTOpon TS-nakeThbl
BbIBOOATCA U3 TpaHCNopTHLIX Oydepos (4a-4c), npeactasnset coboi ckopocTb Rx.
MepudpepuiiHasn cxema (4d) npeactaBnsgeT cobon "MOHTaXHYHK" NOrvky Anst npeodpasoBaHus TS-
NakeToB, CYNTaHHbIX U3 TpaHcnopTHbLIX Bydepos (4a-4c), B PyHKLMOHAMNBHBIE CErMEHTHI.
®DyHKUMOHANbHbIE CErMEHTbI, NMOMYyYEeHHbIE NOCPEACTBOM 3TOro Npeobpa3oBaHWs, XpaHSTCS B
Bydepe (13) 3akoanpoBaHHbIX OaHHbIX.

Hekoaep (5) BMAeoaaHHbIX OCYLLECTBNAET AEeKOAMPOBaHMe 3Tux, bonee yem oavH, TS-
nakeToB, BbiBOAUMbIX U3 dunbTpa (3) PID, B pasynnoTHEHHbIN KMHOKaAP U 3annCbIBaET ero B
Bugeo matpuuy (6)

Buoeomatpuua (6) npeacraenseT cobor namsTb, TMNa MaTpuLbl, NpegHasHavYeHHY ans
KMHOU300OpaxXeHus.

Oekopep (7) ayamonaHHbIX ocyllecTBNAeT AekoaMpoBaHue TS-nakeToB, BbIBOAUMBIX U3
dunbTpa (3) PID, 1 BbIBOAWT pa3ynioTHEHHbIE ayaNOOaHHbIE.

padhmnueckas maTpuua (8) npeacraenseTt cobor NnamaTb, TUNa MaTpuyLbl, UMELLY0 06nacTb
AN OOQHOro 3KPaHHOro M306paxXeHUs N CNOCOBOHY XpaHUTb pasyninoTHEHHbIE rpadunyeckne
OaHHble AN 0gHOro aKpaHHoro n3obpaxeHus. brok (9) CLUT npeobpasyeTt 3agaBaeMbiii
WMHOEKCOM LIBET U3 pasynnoOTHEHHbIX rparyecknx gaHHbIX, XpaHswmuxca B ['padmnyeckor
mMaTpuue (8), ocHoBbIBasicb Npu 9TOM Ha 3HayeHusix Y, Cr n Cb, ykasaHHbIx PDS-cermeHTOM.

Bnok (10) cyMmMrvpoBaHNs yMHOXaeT pasynroTHEHHbIe rpadouyeckme AaHHble, AN KOTOPbIX
Bnokom (9) CLUT 6kino BeinonHeHo npeobpasoBaHue UBeTa, Ha 3HaveHne T (Mpo3padyHocTy),
yKasaHHon PDS-cermeHTOM, No NUKCensam cyMMUpYeT C HAMU BblAENEHHbIE B OTAENbHYIO
COCTaBMALWY AaHHbIE KMHOKaApa, XpaHswueca B Bugeomatpuue, nocrne Yero nony4vaet u
BbIBOOUT COCTaABHOE M300pakeHue.

Hekopep (12) rpadmyecknx gaHHbIX OCYLLECTBNAET AEKOANPOBaHNE NOTOKa rpadmuyeckmx
OaHHbIX C Lenblo NoNyYeHnsa pasyniioTHEHHbIX rpaddnieCcKMX OaHHbIX U OCYLLECTBISET 3annchb
pasynyioTHEHHbIX rpadnyecknx agaHHbIxX B [padmyeckyto matpuuy (8). bnarogaps
OEeKOOUPOBaHMIO NOTOKAa rpadnyecknx OaHHbIX Ha KpaHe NOSBMASITCS CyOTUTPbI U MEHHO.
Oekonep (12) rpachmyeckmx gaHHbIX BKtovaeT B ceds bydep (13) 3akoamMpoBaHHbIX AaHHbIX,
nepudepunnyto cxemy (13a), Mpoueccop (14) NOTOKOBLIX rpadnyeckmx AaHHbIX, bydep (15)
o6bekToB, bydep (16) komnosnumn n IMpadudecknii koHTponnep (17).

Bydep (13) 3akoanpoBaHHbIX JaHHbIX NpeacTaBnsaeT cobon Gydep, B KOTOPOM
PYHKUMOHANbHLIN CErMEHT XpaHuTcsa Hapsay ¢ DTS-meTkon n PTS-meTkon. OYHKUMOHANbHbIV
CErMeHT Mony4atoT NOCPeACTBOM yaaneHus 3arofnioBka TS-naketa u 3aronoeka PES-nakeTa us
Kaxkgoro TS-nakeTa B TPAHCNOPTHOM MOTOKe, XpaHsLwwemMcs B TpaHcnopTHbIX Bydepax (4a-4c¢), u
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NOCPEeACTBOM PACMONOXEHUS MONE3HbIX AaHHbIX 3TUX NAKeTOB nocrnegoBaTensHo. PTS-meTku un
DTS-meTkn 13 yganeHHbIxX 3aronoBka TS-naketa un 3aronoska PES-nakeTa coxpaHsoTes nocne
YCTaHOBIEHWSA COOTBETCTBUA Mexay PES-naketamum.

MepudepuinHas cxema (13a) npeacraBnseT cobor "MOHTaXHY" NOrnKy, KoTopas peanusyeT
nepegavy gaHHblx mexay bydepom (13) 3akogupoBaHHbIX AaHHbIX U poueccopom (14)
NOTOKOBbIX rpachmnyecknux AaHHbIX U nepegady AaHHbIX mexay bydepom (13) 3akoanpoBaHHbIX
OaHHbIX 1 Bydepom (16) komnosnumn. B xoge onepauun nepegaymn gaHHbIX, Korga Tekyllee
BpeM4 ABnseTcs BpeMeHeM, ykaszaHHbiM DTS-meTkon ODS-cermeHTta, ODS-cermeHT nepepaetcs
n3 bydepa (13) 3akoanpoBaHHbIX AaHHbIX B Mpoueccop (14) NOTOKOBLIX rpadhn4ecKux JaHHbIX.
Korga e TekyLlee BpeMa ABRAseTCs BpeMeHeM, ykasaHHbIM DTS-meTkon PCS-cermeHta n PDS-
cermeHTta, PCS-cermeHT n PDS-cermeHT nepegatotca B bydep (16) komnosnumn.

Mpoueccop (14) NOTOKOBbLIX rpadInyeCcKMX AaHHbIX OocyLlecTBNseT gekogmpoBaHme ODS-
CerMeHTa 1 OCYyLLeCTBNSAET 3anMcChb PasynfoTHEHHbIX rpanMyecknx AaHHbIX C LBETOM,
3aaBaeMbIM UHOEKCOM, NMOMyYEHHbIX NPU A4EKOAMPOBaHUK, B kavecTse [padhmyeckoro obbekta B
Bydep (15) o6bekToB. [lekogupoBaHue, ocyuectensemoe lNMpoueccopom (14) NOTOKOBbIX
rpacmyeckux AaHHbIX, HAYMHAETCS B MOMEHT BpeMeHU, yCTaHOBMNeHHbIn DTS-meTkon,
cooTBeTcTBYytoLen atomy ODS-cermeHTy, 1 3aKaHYMBaEeTCA B MOMEHT OKOHYaHUS
JexoampoBaHus, ykasaHHoro PTS-meTkon, cooTBeTcTBYOWEN 3TOMy ODS-cermeHTy. CKOpOCTb
Rd agekoampoBaHusa rpadudeckoro obbekta npeacraBnsieT cobor CKOpOoCTb BbIBOAA AaHHbLIX
Mpoueccopom (14) NOTOKOBbLIX rpadhNHECKMX OAHHBIX.

Bydep (15) ob6bekToB NpeacrasnseT cobor bydep, KOTOpbI COOTBETCTBYET "Oydhepy
nukcenen" no TepmuHonoruu ctadHgapta ETSI EN 300 743 (ctaHgapT EBponenickoro MHCTUTYTa
CTaHOapToB B 06r1acTu TENEKOMMYHUKALMIA) 1 B KOTOPOM pa3smMellaeTcs [padpuydecknini o0bekT,
NonyyYeHHbIN NOCPeACTBOM AeKoaupoBaHus, BeinonHsaemoro MNpoueccopom (14) NOTOKOBbLIX
rpaduyeckux gaHHeix. bydep (15) o6bekToB fomkeH ObiTb cAenaH B ABa UM YeTbipe pasa
Oynbwmm, yem Mpadmyeckas matpuua (8), NOCKONbKY B Crydae Koraa BbINoNHAETCS addekT
NpokpyTkKn, bydep (15) 06BHEKTOB JOMKEH XpaHUTb [padnyeckmii 06bEKT, KOTOPbLIN B ABa UMK
yeTblpe pasa 6onblue [Mpaduyeckon maTpuubl.

Bydep (16) komnosnuymm npegcraensieT cobor NamsTb, B KOTOpon pasmellatotca PCS-
cermeHT n PDS-cermeHrT.

"padpmnyecknin koHTponnep (17) ocywectenseTt gekogmposaHme PCS-cermeHTa,
pa3melleHHoro B bydepe (16) komMno3nummn, n oCyLecTBNAET ynpaBneHme, OCHOBAHHOE Ha 3TOM
PCS-cermeHTe. MOMEHT BpeMeHU And OCyLLEeCTBEeHUs 3TOro ynpasneHus ocHoBaH Ha PTS-
MeTKe, NpUKpenneHHon k aTomy PCS-cermeHTy.

[anee paccmatpmBaloTCa pekoMeHayeMble 3Ha4YeHUs1 CKOPOCTU Nepeaayn SaHHbIX U pasmepa
Oydepa, cnyxawme gna onpegeneHus ctpyktypbl Punbtpa (3) PID, TpaHcnopTHbIX Bydepos
(4a-4c), Npadbmueckon maTpuupl (8), 6noka (9) CLUT, Bydepa (13) 3akogmMpoBaHHbLIX AaHHbLIX U
"paduydeckoro koHTponnepa (17). dur.27 nnnoctpupyeT BenuYnHbl ckopocTer 3anncu Rx, Rc n
Rd, emkocTtu Npadudeckor matpuubl (8), Bydepa (13) 3akoanpoBaHHbIX AaHHbIX, Bydepa (15)
o6bekToB 1 bydepa (16) komnosnumm.

CkopocTb Rc nepefaym gaHHbix mexay bydepom (15) o6bekToB 1 'padhmyeckoin matpuuen
(8) aBnAeTCA camoli BbICOKOW CKOPOCTbIO Nepedayn AaHHbIX B YCTPOMCTBE BOCNPOM3BEAEHNS
COrfnacHoO HacTosILLEMY BapuMaHTy OCYLLECTBMEHMS U300peTeHNs N UMEET BbIYUCIIEHHOE
3HayeHue 256 merabuTt B cekyHay (= 500 kunobantos x 29,97 x 2), nony4yeHHoe Ha OCHOBe
pa3mepa OKHa M YacTOTbl KaapoB.

B otnuune ot Rc npu ckopoctn Rd nepefaym gaHHbIX (CKOPOCTb AEKOANPOBAHNS MUKCENEN)
mexay Npoueccopom (14) noTokoBbIX rpaduyeckux gaHHbix 1 Bydepom (15) o6bekToB He
TpebyeTcsa 0OHOBNATL KaXabIv LMKIT BUAeokagpa, u Ans Rd goctaTtouHbIM SIBNAETCS 3HaYeHMe,
paBHoe 1/2 unu 1/4 ot 3HauyeHusi Rc. CootBeTcTBEHHO Rd paBHo nubo 128 merabutam B
cekyHay nmbo 64 merabutam B cekyHAay.

CkopocTb Rx BbiBOoAa AaHHbIX 13 TpaHcnopTHoro bydepa, encTByOWas Ha y4acTke Mexay
TpaHcnopTHbIM Bydepom (4a-4c) n bBydepom (13) 3akoanpoBaHHbIX AaHHbIX, NpeacTaBnsaeT
cobori ckopocTb nepenadn ODS-cermMeHToB B YNAOTHEHHOM COCTOAHMU. COOTBETCTBEHHO AN
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ckopocTn Rx BbiBoga AaHHbIX M3 TpaHcnopTHoro Oydepa [OCTaTOUHbIM SABASIETCS 3HaYeHue,
paBHoe ckopocTu Rd nepefayv AaHHbIX, YMHOXEHHON Ha KO3 MULUNEHT ynnoTHeHus. [pu
ycnosuu, 4to koapduuymneHT ynnotHeHus ODS-cermeHTa coctaBndaet 25%, 4OCTaTOUYHbIM
aBnsieTcsa 3HadveHne 16 merabut B cekyHay (= 64 merabut B cekyHay x 25%).

CkopocTn nepefauun gaHHbIX U eMKOCTU BydepoB, NoKasaHHbIE Ha YepTexe, ABMAITCH
MWUHUManbHbIM CTaHAApPTOM, 1 MOXHO yCTaHaBnmBaTb 6oree BbICOKME CKOPOCTU U BornbLune
€MKOCTMW.

B ycTpoiicTBe BocnpousBeaeHNs, UMEIOLLEM BbILLEOMUCAHHYI0 CTPYKTYPY, KaXable SeMeHThbl
BbINOSHAIOT Onepaumio AeKoANpPOBaHUSA B KOHBENEPHOW CTPYKTYpe.

®ur.28 npeacrasnseT coboit BpeMEHHy0 Anarpammy, UInioCTPMPYIOLLYIO KOHBENEPHYIO

006paboTKy AaHHbIX, OCYLLECTBNAEMYHO 3TUM YCTPOUCTBOM BOCMPOM3BEOEHNS. 5-bIil psAg Ha
yepTexe npeactaenseT cobon OTobpaxaembinn Habop Ha aucke BD-ROM, 4-bin psag nokasbiBaeT
nepuogbl cuntbiBaHns ns PCS-cermenTa, WDS-cermeHTa, PDS-cermenTta u ODS-cermeHT B
Bydep (13) 3akoanpoBaHHbIX AaHHbIX. 3-UiA psia NoKa3biBaeT Nepuoabl AEKOAMPOBAHUS KaXa0ro
ODS-cermeHTa lNMpoueccopom (14) NOTOKOBbLIX rpadouyeckmx gaHHbIX. 1-bl psg NoKkasbiBaeT
onepauun, Kotopble BbiNnonHsAeT Mpaduryecknin KoHTponnep (17).

DTS-meTkn (MeTKM BpeMeHU Havana AekoaMpoBaHus), NpukpenreHHsle Kk cermeHTam ODS1 un
ODS2, ykasbiBaloT Noka3aHHble Ha YepTexxe MOMeHTbI BpemeHu t31 n t32 cooTBeTCTBEHHO.
lMockonbKy Bpems Havana AekoampoBaHus ycTaHaBnuBaeTcs DTS-meTkon, To TpebyeTcsa
cumTaTb Kaxabli ODS-cermeHT B Bydhep (13) 3akogmpoBaHHbIX AaHHbIX. COOTBETCTBEHHO
cumtbiBaHme ODS1 B bydbep (13) 3akoamMpoBaHHbIX AaHHbLIX 3aBepLUaeTcs A0 HaCTyneHns
nepuoga dp1 gekogmpoBaHus, B xoge kotoporo ODS1 aekogupyetcs. Takke cuntbiBaHne ODS2
B bydep (13) 3akoanpoBaHHbIX AaHHbIX 3aBepLuaeTcs 40 HacTynneHus nepuoga dp2
JekoampoBaHus, B xoge kotoporo ODS2 pekogupyeTcs.

C opyroii cTopoHbl, PTS-MeTkM (METKM BPEMEHM OKOHYaHMSA AEKOOMPOBAHMS),
npukpenneHHole K cermeHTam ODS1 1 ODS2, ykasbiBatoT NokasaHHbIE Ha YepTexe MOMEHTLI
BpemeHu t32 n t33 cootBeTcTBEHHO. [lekogmpoBaHme ODS1 Mpoueccopom (14) NOTOKOBLIX
rpacpmyeckux gaHHbIX 3aBepLUaeTcs K MOMEHTY Bpemerun t32, a gekoanposaHne ODS2
3aBepLuaeTcs K MOMEHTY BpeMeHHu, ykasaHHomy t33. Kak 6bino ckasaHo Bbiwe, MNpoueccop (14)
NOTOKOBbIX rpaduyeckux aaHHbIx cuntbiBaeT ODS-cermeHT B Bydep (13) 3akoanpoBaHHbIX
OaHHbIX K MOMEHTY BpeMeHH, ykaszaHHoMmy DTS-meTkon ODS-cermeHTa, 1 gekoampyet ODS-
CErMeHT, cunTaHHbIn B Bydep (13) 3akoanpoBaHHbIX AaHHbIX, K MOMEHTY BPEMEHU, YKazaHHOMY
PTS-meTkon ODS-cermeHTa, 1 3anncbiBaeT 4eKOAMPOBaHHbIN cerMeHT B bydep (15) o6bekToB.

Mepuoa cd1, nokasaHHbIV B 1-OM pagy Ha yepTexe, ykasbiBaeT Nnepmoa, Heooxoanumbiin
Mpaduudeckomy koHTponnepy (17) ana ounctku pacmyeckon matpuupl. Takke, nepmnog td1
yKkasblBaeT nepuos, Heobxoammblii ansa 3anncu padmyeckoro obbekTa, nonyyeHHoro B bydepe
o6bekToB B 'padmyeckyto matpuly (8). PTS-meTtka WDS-cermeHTa ykasbiBaeT KOHEYHbI CPOK
Ans Hayana 3anucu, a PTS-meTka PCS-cermeHTa ykasbiBaeT OKOHYaHWE 3anMcu U1 MOMEHT
BpeMeHu Ans otobpaxeHus. B MOMeHT BpemeHw, ykasaHHbin PTS-meTkon PCS-cermeHTa,
pasynsioTHEHHbIE rpadnyeckme AaHHbIe ANA COCTaBMEHUS UHTEPAKTUBHOIO 3KPaAHHOIo
n3obpaxeHnsa nony4veHsl B 'pacdmyeckon matpuue (8).

Mocne Toro kak 6nok (9) CLUT BbinonHsaeT npeobpa3oBaHune LBeTa Ans pasynioTHEHHbIX
rpaduyeckux gaHHbeix 1 6nok (10) cymmmnpoBaHus BbINOMHAET KOMMO3ULMIO BbIOENEHHbIX B
OTAENbHY COCTaBMALWY rpadduyecKnX AaHHbIX U BbIOENEHHOTO B OTAENbHY0 COCTaBMNSAOLLYHO
KMHOKaapa, XpaHswerocsa B Buaeo matpuue (6), nony4yaroT cocTaBHOE U3obpakeHue.

B nekogepe (12) rpadmyeckux aaHHbIX nporeccop (14) NOTOKOBbIX rparyecknx AaHHbIX
HenpepbIBHO BLINOMHSAET AeKoaMpoBaHue, B TO BpeMsi Kak IMpadudecknin koHTponnep (17)
BbINonHsAeT ounctky pacmyeckon maTpuupl (8). bnarogaps BbILLEONNCAHHOW KOHBENEPHOM
006paboTKe AaHHbIX UMEETCS BO3MOXHOCTb BbIMOSTHATL CKOpoe OTobpakeHne rpachmyeckmnx
OaHHbIX.

Ha owur.28 paccmatpuBaeTtca criydan, npu KOTOpoM ovmcTtka padumyeckoin maTpuupl
3aKaH4YMBaeTCA paHblUe 3aBeplueHus gekoguposaHma ODS-cermeHTa. dur.29 nnnoctpupyet
BPEMEHH0 Anarpammy Ans KOHBeNepHoii 06paboTkn AaHHbIX B Criyyae, npu KOTOPOM
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nekoanposaHne ODS-cermeHTa 3akaHUMBaeTCs A0 3aBeplueHust oMucTku paduyeckon
MaTpuubl. B 3TOM crnyvyae HEBO3MOXHO OCYLLECTBUTL 3anuch B [padmyeckyto MaTpuuy B MOMEHT
3aBeplleHns gekoagmposaHnsa ODS-cermeHTa. Korga ounctka IMpadpmnyeckon matpuupl
3aBeplLUeHa, CTaHOBUTCH BO3MOXHbLIM 3anucaTtb rpaduyeckne gaHHble, NOofy4YeHHbIE B
pesynbTaTte AekoaMpoBaHus, B ['paduyeckyto maTpully.

[anee paccmatpmBaeTca XpOHONOrMyeckoe nameHeHe B 3anosiHeHun 6ydepos. dur.30
NpeAcTaBnseT coboii BPeMEHHy0 AnarpamMMy, NMokasbliBatoLLyo XPOHOMOrMYeckne N3MeHeHNs B

cnegyoLwmnx KOMMOHEHTax, nokasaHHbIx Ha dur.26: bydepe (16) komnosuumn, Bydepe (15)
06bekToB, bydepe (13) 3akoanpoBaHHbIX AaHHbIX U ['padmyeckoin matpuue (8). Psabl ¢ nepeoro
no YeTBepThbIN UNINIOCTPUPYIOT XPOHOMNOMMYecKMe N3MeHeHUs B 3anonHeHun Mpaduyeckon
matpuubl (8), Bydepa (15) obbekToB, bydepa (13) 3akoanpoBaHHbIX AaHHbIX U Bydepa (16)
KOMMO3WLIMM COOTBETCTBEHHO. [1pM 3TOM XPOHOMOIrMYECKOE U3MEHEHME OMMUCAHO C
UCMONb30BaHNEM NMHENHOro rpadouka, Ha KOTOPOM MornepeYHas OCb NPEACTaBNAET BPEMEHHyIO

LUKany, a NpoAaosfibHas oCb NPEeACTaBNAET 3anosfIHEHNE.
UeTBepThin pag Ha Pur.30 nokasbiBaeT XPOHOMOrMYyeckoe N3MeHeHNe B 3anofiHeHUn ons
Bydepa (16) komnosumumun. Kak nokasbiBaeT YeTBEPTLIN P, XPOHOMNOrMyeckoe namMeHeHue ans
Bydepa (16) komnosunumm BkNOHaeT B cebs ydacTok "vfo" npocToro Bo3pactaHus, KOTopoe
06bscHAeTCcA coxpaHeHnem PCS-cermeHTa, BbiBOAMMOro 13 bydgepa (13) 3akoanpoBaHHbIX

OaHHbIX.

TpeTnin pag NokasbiBaeT XPOHOMOrMyeckoe nameHeHve B 3anonHeHun ansa bydepa (13)
3aKOAMPOBaHHbIX AaHHbIX. Kak nokasbiBaeT TPeTUN psag, XPOHONOrMyeckoe n3mMeHeHme ans
Bydepa (13) 3akoampoBaHHbIX AaHHbIX BKoYaeT B cebs aBa yvacTtka "vf1" n "vf2" npoctoro
BO3pacTaHusa 1 ABa yyacTka "vg1" n "vg2" npocToro yobiBaHus. Yribl HaknoHa y4acTkoB
"vf1" 1 "vf2" npocToro Bo3pactaHus 3aBUCAT OT CKOPOCTU Rx BbIBoga AaHHbIX U3
TpaHcnopTHbIX Bydepos (4a, b, c) B Bydep (13) 3akoanpoBaHHbIX AaHHbIX, @ YrIbl HAKIOHA
yyacTtkoB "vg1" n "vg2" npocToro yobiBaHWs NpeacTaBnsaoT 4eKOaUPOBaHNE, BbIMNOMHEHHOE
npotieccopoM (14) NOTOKOBbIX rpacpmuyecknx AaHHbIX, KOTOpPOe BbIMOMHAETCS MrHOBeHHO. MHaye
rosopsi, AekogmpoBaHue ana ODS-cermeHTa BbINOMHAETCA MTHOBEHHO, U npoLeccop (14)
NOTOKOBbIX rpachmnyecknx AaHHbIX COXpaHAET pasdynnoTHEHHbIE rpadnuyeckme gaHHbIe,
nonyyeHHble NOCPEeACTBOM AeKkoanpoBaHus. CKOpPOCTb 3anMcK KaHana nepegayun oT npoueccopa
(14) noTokoBbIX rpacuyecknx gaHHbIX Ao bydepa (15) obbekToB cocTtanset 128 merabut B
cekyHay. CnepgoBarternbHo, 3anonHeHe dydepa (15) 06bekToB Bo3pacTaeT B COOTBETCTBUM C
3TOWN CKOPOCTbHIO 3anncu.

BTopoli psa npeacTtaBnseT XpOHOMorMyeckoe nameHeHne B 3anonHeHnn anst oydepa (15)
o6bekToB. Kak nokasbiBaeT BTOPOM psf, XpOHONOrmyeckoe nameHeHve ansi oydgepa (15)
0ObekTOoB BKMoYaeT B cebst yyacTkm vh1 1 vh2 npoctoro Bo3pacTtaHusi, KOTopble 00bACHATCSA
coxpaHeHneMm ODS-cermeHToB, BbIBOAMMBIX U3 npoueccopa (14) NOTOKOBLIX rpadonyecKkmnx
OaHHbIX. YTkl HakrmoHa ydacTkoB vh1 1 vh2 npocToro Bo3pactaHus 3aBUCAT OT CkopocTh Rc
nepegayun gaHHbIxX M3 npoueccopa (14) NOTOKOBLIX rpadouyeckmnx AaHHbIX B Bydep (15)
o6bekToB. [Nepuoabl BpeMeHW, BO BpeMS KOTOPbIX Y4aCTKM MPOCTOro ybbiBaHMS B TpeTbeM psaay
W y4acTKM NPOCTOro BO3pacTaHus BO BTOPOM psily MMEKT MEeCTO ObiTb, COOTBETCTBYIOT
"nepuoay AekoanposaHunsa". Hadano Takoro nepMoga AeKoanpoBaHnsa ykasbiBaetcs DTS-meTkon
ODS-cermeHTa, a koHeL, aTOro nepmoaa gekoanposaHus ykasbisaetcs PTS-meTkon ODS-
cermeHTa. Ecnuv pasynnoTHeHHble rpadudeckme gaHHble XxpaHaTcs B 6ydepe (15) o6bekToB oo
MOMEHTa BpeMeHMU, nokasaHHoro DTS-meTko ODS-cermeHTa, T0 3TO O3HA4YaEeT 3aBepLUeHne
JekoanpoBaHus, HanpasneHHoro Ha ODS-cermeHT. MNMpu ycnosumn, 4To pasynyioTHEHHbIE
rpacpmyeckue gaHHole xpaHatca B bydepe (15) 06bekToB 4O MOMEHTa BPEMEHUN, NOKAa3aHHOMO
PTS-meTkon ODS-cermeHTa, y4acTKn NpOCTOro BO3pacTaHUA 1 y4acTKM NPOCTOro yobiBaHMs BO
BpeMs 3TOro nepuoaa AeKoaupoBaHUs MOMyT NpUHMMaTh Mobyo dopmy.

MepBbIli pag NpeacTaBnseT XPOHOOrM4yeckoe n3mMeHeHne B 3anonHeHun ansa Mpadguyeckon
MaTpuubl (8). Kak nokasbiBaeT nepsbli psid, XPOHorornyeckoe nameHenne ana Mpadumyeckon
MaTpuubl (8) BkntovaeT B cebs yyacTok vi3 NpocToro Bo3pactaHusl, KOTOPbIN 06bACHAETCS
CcoxpaHeHueM yxe aekopgmpoBaHHoro ODS-cermeHTa, BoiBogMMoro n3 bydepa (15) obbekTos.

Crpanuua: 32



170

15

20

25

30

35

40

45

50

RU 2329611 C2

Yron HaknoHa y4vacTka vf3 npocToro Bo3pactaHuns 3aBUCKT OT ckopocT Rd nepegaumn gaHHbIX
n3 bydepa (15) o6bekToB B I'paduyeckyto matpuuy (8). KoHel yyacTka npocToro Bo3pacTaHus
nokasaH PTS-meTtkor ODS-cermeHTa.

"padurkn, Takme Kak Te, YTO NokasaHbl Ha Pur.27, NPOUNNICTPUPOBAHbI C UCMOMNb30BaAHNEM:
DTS-meTkn n PTS-meTkun, npucBoeHHbIXx ODS-cermeHTy, DTS-mMeTkn n PTS-meTKn, NpUCBOEHHbIX
ICS-cermeHTy, EMKOCTEN N CKOPOCTEN Nepedadn AaHHbIX Kaxaoro 6ydepa,
NPOUNNICTPMPOBaAHHOIO Ha Pur.27. Kpome Toro, cTpos rpadumkun, Takme Kak Te, YTO Ha 3TOMN
anarpamme, nonb3oBaTenn Ha CTagMM aBTOPCKOro npoLlecca MoryT y3HaTb, Kakum obpasom
MEHSIETCA COCTOsIHME Kaxaoro bydepa.

MocKonbKy M3MEHEeHME COCTOSAHUS Kaxkaoro Oydpepa MoXeT ObITb OTpPerynmpoBaHo
nocpencTBoM KoppekTupoBkm DTS-meTkn n PTS-MeTKn, CTaHOBUTCHA BO3MOXHbLIM n3beratb
BO3HWKHOBEHMS B YCTPOMCTBE BOCMPOUIBEAEHMS TAKON HArpy3kn No AEKOANPOBaHMIO, KOTopas
npeBbicuna Obl TEXHUYECKNE XapaKTEePUCTUKM aekoaepa, U n3beraTb BO3HUKAKOLWErO Npu
BOCMNpou3BeaeHUN nepenorHeHuns bydepa. B cooTBeTCTBMM C 3TUM Ha cTaguu pa3paboTku
yCTpOWCTBa BOCMNPOM3BEAEHUSA peanuaauuns ero annapatHoro/nporpaMmHoro obecneyeHuns
CTaHeT npolLe.

[anee, HWXe paccmaTpmBaeTcs To, Kaknm obpa3om peanu3oBaHbl 6nok (20) ynpaBneHus un
Oekopep (12) rpacumyecknx gaHHbIX. Bnok (20) ynpaeneHus peann3oBaH B pe3yrnbTate
HanMcaHnsa NporpamMmebl, BbINOMHSALWEN onepaunto, nokasaHHyto Ha dur.30, 1 Hann4ua
LleHTpanbHoro npoueccopa obLero HasHavyeHus, npegycmaTpmBaemMoro Ans UCNosIHEHNSA 3TON
nporpammbl. Onepauus, BoinonHaemas 6nokom (20) ynpaBneHus, paccmaTtpmMBaeTCs CO CChINTKON
Ha dur.30.

®ur.31 npeacraensiet cobon GIIoK-cxeMy anropuTma, UIMCTPUPYIOLLIYIO NPOoLIecc onepauunm
3arpy3ku dyHKLMOHanbHoro cermeHTa. Ha atori 6nok-cxeme anroputma SegmentK
npeacTaBnsieT coboin NepemMeHHyo, yKkasblBatoLLyto Kaxabiin u3 cermeHtoB (PCS-cermeHT, WDS-
cermeHT, PDS-cermeHT n ODS-cermMeHT), KOTOopbIin cYMTaH nNpyv BOCNpoM3BeLeHUN NOTOKa
AVClip. Npu3Hak nrHopupoBaHusa npeactaBnseT cobon NpusHak, onpeaensaoLmnin, UrHopmpyeTcs
nn aToT SegmentK nnu 3arpyxaetcs. bnok-cxema anroputMma MMeeT CTPYKTYpY LMKNa, B
KOTOPOW CHayarna 3afgaeTcst HayanbHoe 3Ha4YeHne nNpuaHaka UrHopuposaHusa pasHoe 0, a 3aTem
ansa kaxgoro SegmentK (atan S25 n atan S26) nosTopstoTes atanbl S21-S24 n atansl S27-S31.

OTan S21 npegHasHadeH ons onpegenexus Toro, saensetcs nu SegmentK PCS-cermeHToMm, U
ecnn SegmentK aBsnsietcss PCS-cermeHToM, TO BbINOMHAOTCA Onepauumn onpeaeneHns Ha atane
S27 n S28.

OTtan S22 npefHasHa4veH Ang onpegeneHus Toro, paseH nu 0 npusHak urHopuposaHud. Ecnv
npu3HaKk MrHopmpoBaHusa paseH 0, TO onepaunsa NepexoanT Ha aTan S23, a ecnv Npu3Hak
WUrHOPUPOBaHNA paBeH 1, TO onepauus nepexoauT Ha atan S24. Ecnu npusHak nrHopMpoBaHus
paBeH 0 (oTBeT "[la" Ha aTane S22), To Ha aTane S23 SegmentK 3arpyxaetca B bBydep (13)
3aKOANPOBAHHbIX AaHHbIX.

Ecnn npusHak urHopmpoBaHua paseH 1 (oTeeT "HeT" Ha aTtane S22), To Ha aTane S24
SegmentK urHopupyetcs. Npn aToM Bce ocTanbHble YHKLMOHAMNbHbLIE CEFMEHTLI, KOTOPbIE
npuHaanexat atomy DS-Habopy, MrHopupyoTCS, NOCKOMNbLKY Ha aTane S22 oteeT "HeTt" (aTtan
S24).

Kak 6bIno ckasaHo Bbllle, TO MrHopupyeTca nu SegmentK nnu 3arpyxaetcs, onpegensietcs
npu3Hakom nrHopmpoeaHud. dtanbl S27-S31, S34 n S35 npeacrtaensoT cobon atanbl Ans
YCTaHOBKM MpU3HaKa UrHOPUPOBaHUS.

Ha atane S27 npoussoantcsa onpegeneHne Toro, aBnsetcsa nu segment_type (Tun cermeHTa)
aTtoro SegmentK "Toukon 3axBata". Ecnn SegmentK aengaetca "To4kon 3axsaTa", To onepauus
nepexoauT Ha atan S28, a ecnn SegmentK asnsaetca nubo "Hayanom Ceepxkagpa" nnm
"HopmanbHbIM criydaem", To onepaumsa nepexoanT Ha atan S31.

Ha atane S28 npoussoantcsa onpeaeneHne Toro, MMeeTca nu npeablaywnin DS-Habop B
kakoM-nnbo n3 Bydepor B [ekoaepe (12) rpacdmdecknx gaHHblx (6ydepe (13) 3akoanpoBaHHbIX
OaHHbIX, npoueccope (14) noTokoBbIX rpadmyecknx gaHHbIX, Oydepe (15) obbekToB 1 Gydepe
(16) komnosnumn). OnpegeneHne Ha atane S28 NnpomM3BoaMTCS B TOM Chnyyae, Koraa
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onpepgerneHne Ha atane S27 gaet oteeT "Oa". Cnyyan, npu KoTopom npeabiaywmin DS-Habop B
Oekonepe (12) rpaduyecknx aHHbIX HE UMEEeTCs, NokasblBaeT criyyan, Npu KOTOpoM
BbINOMHAETCA onepaums nponycka. B atom cnyvae otobpaxeHne HaumMHaeTcs ¢ Toro DS-Habopa,
KoTopbIn siBnsieTcs "Toukon 3axBaTta", n, cnegoBaTernibHO, onepauus nepexoauT Ha atan S30
(otBeT "HeT" Ha aTane S28). Ha atane S30 npusHak nrHopuposaHusa yctaHasnmeaeTcsa B 0, u
onepauus nepexoauT Ha atan S22.

Cnyyain, npu kotopoMm npeabiaywmii DS-Habop B [dekonepe (12) rpadhmyeckmx gaHHbIX
UMeeTCH, MoKa3bIBaeT Cryyai, Mpu KOTOPOM BhINOMHAETCA HOpManbHoe BocnpounsseaeHve. B
9TOM cry4ae onepauusa nepexoanTt Ha atan S29 (oteeT "[da" Ha aTane S28). Ha aTtane S29
npu3HaKk UrHOPMpPOBaHUA yCcTaHaBnueaeTcd B 1 1 onepauusa nepexoauT Ha atan S22.

Ha atane S31 npousBoanTcs onpeaerneHne Toro, AeBnseTcsa nu composition_state
(cocTosiHne komnoaunymm) PCS-cermenTa "HopmanbeHbim cnyyaem”. Ecnn PCS-cermeHT asnsieTcs
"HopmanbHbIM criydyaem", To onepauus nepexoaut Ha atan S34, a ecnu PCS-cermeHT aBngeTcs
"Hauyanom Ceepxkagpa", To Ha aTane S30 npusHak urHopmposaHusa yctaHasnueaetcs B 0.

Ha atane S34, kak n Ha aTane S28, npon3BoanNTCs onpeaeneHne Toro, UMeeTca nu
npeabigywmn DS-Habop B kakoM-nnbo n3 dydepos B [lekogepe (12) rpaduydecknx gaHHbIX. Ecnn
npegbigywmn DS-Habop nmeeTcs, To NpM3HaK UTHOpMpoBaHua yctaHasnueaetcd B 0 (aTan S30).
Ecnu npegbigywmin DS-Habop He nmeeTcs, TO HEBO3MOXHO MOMYYUTb AOCTAaTOYHOrO KONM4YecTea
PYHKLUMOHAmNbHbIX CErMEeHTOB 1151 COCTaBMNeHUs MHTEPAKTUBHOIO 9KPaHHOro n3obpaxxeHns u
npu3HaK UrHopupoBaHus yctaHaenueaetcd B 1 (atan S35).

Bnarogaps yctaHoOBKe npusHaka UrHOPUpPOBaHUS, NPOM3BOAMMON BbiLLEONUCAHHLIM 06pa3oM,
dYHKUNOHANbHbIE CErMEHTbI, KOTOpble COCTaBnsAaT "HopManbHbIn cnyyani”, UrTHOPUPYOTCHA B TOM
cnydae, korga B [lekogepe (12) rpacduyecknx gaHHbIX He MMeeTcs npegbiayllero DS-Habopa.

B3siB B kauecTBe Npumepa cny4van, npy koTopoMm DS-Habop MynbTUNNEKCUPOBAH Tak, Kak
nokasaHo Ha dwur.31, paccMoTpyM TO, kakMuM 0Opa3oM ocyLLecTBSeTCca cumTbiBaHne DS-Habopa.
B npumepe, npuBegeHHoM Ha dur.31, Tpm DS-Habopa MynbTUNNEKCMPOBaHbI C KUHO(UIBEMOM.
Composition_state (coctosiHue komnosnuun) Habopa DS1 npeacrtasnset cobon "Havano
Ceepxkagpa", composition_state Habopa DS10 npeacrasnsieT cobon "Touky 3axsarta”, a
composition_state Habopa DS20 npeactaBnsaet cobon "HopmanbHbIn cnyyan”.

Mpu ycnosuu, yto B notoke AVClip, B KOTOpOM MynbTUMNNeKcupoBaHbl 3T Tpu DS-Habopa n
KMHOUMBbM, BBINOMNHAETCS onepauus npornycka Ao AaHHbIX kKMHokaapa pt10, 4To nokasaHo
ctpenkor am1, Habop DS10 sBnseTca Grnvkankwnm K LeneBon TOYKe onepauumn nponycka, u,
cnepoBatenbHo, DS10 n siBnaetca DS-HabopoM, onncaHHbIM Ha Brok-cxeme anropMTtMa Ha
®ur.30. XoTa Ha aTane S27 onpefeneHo, Yto composition_state ssnsetca "Toukon
3axBaTa", Np1M3HaK UrHopmMpoBaHus ycTaHaenuaaeTcs B 0 (nockonbky B bydepe (13)
3aKOAMPOBaHHbIX AaHHbIX HE UMeeTca npeablgyulero DS-Habopa), n Habop DS10 3arpyxaeTtca B
Bydep (13) 3akognpoBaHHbIX JaHHbIX, BXOOALMA B COCTaB YCTPOMCTBA BOCNPOU3BEAEHUS, MO
ctpenke md1 Ha ®ur.32. C gpyron CTOPOHSLI, B Cnyyae, npy KOTOPOM LierneBas To4ka onepauuu
nponycka HaxoguTcst nocrne Habopa DS10 (ctpenka am2 Ha dur.31), Habop DS20 gomkeH ObiTb
npourHopuposaH, nockonbky DS20 npeactasnset cobon OTobpaxaemblii Habop "HopmarnbHoro
cny4as" n nockonbky B bydepe (13) 3akognpoBaHHbIX AaHHLIX HE nMeeTcs npeabigywero DS-
Habopa (cTpenka md2 Ha dur.32).

®ur.33 nnnocTtpupyeT 3arpy3ky Habopos DS1, DS10 n DS20 npu HopMansbHOM
BocnpouseeneHun. Habop DS1, y kotoporo composition_state (coctosiHue komnosuuun) PCS-
cermeHTa npegcrasnseT cobor "Havyano Ceepxkagpa", 3arpyxaetcsa B bydep (13)
3aKoAMPOBaHHbLIX AaHHbIX B NONHOM cocTase (atan S23). OgHako NOCKOMbKY NpU3Hak
urHopupoBaHus B Habope DS10, y koToporo composition_state (coctosiHue komnosuuymm) PCS-
cermeHTa npegcraenseT cobor "Touky 3axBaTa", ycraHoBneH B 1 (atan S29),

PYHKLUMOHarnbHbIE CerMeHTbl, KOTopble cocTasnsaT Habop DS10, nrHopmpytoTes u He
3arpyxatotcs B bydep (13) 3akognmpoBaHHbIX AaHHbIX (CTpenka rd2 Ha dur.34 n atan S24).
Hanee, Habop DS20 3arpyxaetca B bydep (13) 3akoampoBaHHbIX AaHHbIX, MOCKOMbKY
composition_state (coctosiHne komnosnummn) PCS-cermeHTta Habop DS20 npeactasnsaet cobon
"HopmanbHbin cnyyan” (ctpenka rd3 Ha dur.34 u atan S34).
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[anee paccmatpuBatoTca onepauuu ["padumyeckoro koHTponnepa (17). dur.35-37
UIMOCTPUPYIOT BIOK-CXeMY anropuTMa, NokasbiBatoLLylo onepaumu, BbiNoNHAeMble
Mpadudecknm koHTponnepom (17).

OT1anbl S41-S44 npeacTtaensatoT cobor aTanbl OCHOBHOM NporpamMMbl 3TOM 6110K-CXeMbl U
SIBMAKOTCA 3Tanamu OXXuaaHusi HacTynneHns noboro n3 cobbITUA, NPeayCMOTPEHHbIX Ha aTanax
S41-S44.

OT1an S41 npegHasHaveH Angd onpeaeneHnst Toro, CoBnagaeT Nn Tekyllee Bpems
BOCMNpou3BeaeHUs ¢ BpeMeHeM, ykasdaHHbIM DTS-meTkon PCS-cermeHTa, n ecnm onpegeneHo,
yT1o "[la", TO BbINONHAETCS onepaund Ha aTanax S45-S53.

OTan S45 npegHasHadeH onga onpegeneHnsa Toro, YCTaHOBIEH N arieMeHT composition_state
(cocTosiHne komnoauumm) 3 OCS-cermeHTa B 3Ha4eHne epoch_start (Hayano Ceepxkagpa), u
ecnu onpegerneHo, YTo composition_state yctaHoBneH B 3Ha4yeHne epoch_start, To Ha aTane
S46 ocyulecTBnsieTca ouncTka Bcer ['padmyeckon matpuubl (8). Ecnun e onpegeneHo, 4to
composition_state otnnyHo ot epoch_start, To ounwaetca OkHO, yKazaHHOE 3HAYEHNAMU
window_horizontal_position (MmecTononoxeHne okHa No ropuM3oHTanu),
window_vertical_position (mecTononoxeHue okHa no Beptukanu), window_width (LwumnpuHa
okHa) u window_height (BbicoTa okHa) u3 coctasa WDS-cermeHTa.

OT1an S48 npeacraensieT cobor aTan, BbINOMHAEMbIA MOCIe OYUCTKN, BbIMOSTHEHHOW Ha 3Tane
S46 unun Ha atane S47, 1 npegHasHaveH 4ns onpeneneHuns Toro, NpoLsio fiv Bpems, ykasaHHoe
PTS-meTkon kakoro-nn6o cermeHta ODSx. [JekognpoBaHue kakoro-nmbo cermeHta ODSx morno
Obl ObITb y)Ke 3aBEpLUEHO K MOMEHTY BPEMEHW, KOraa 3akaH4MBaeTCs OYMUCTKA, MOCKOSbKY
ouncTka Bcew Mpadudeckori matpuubl (8) TpebyeT BpemeHn. CrnegoBaTenbHO, Ha aTanax S48
OnpefensieTcs, 3aBepLUEHO N YK€ K MOMEHTY BpEMEHU, KOra 3aKkaH4MBaeTCs OUYNCTKA,
nekoampoBaHue kakoro-nnbo cermeHta ODSx. Ecnu onpegeneHo, 4to "HeT", To onepauus
BO3BpaLlaeTCcs K OCHOBHOW nporpamme. Ecnu Bpemsi, ykazaHHoe PTS-MeTkol kakoro-nmbo
cermeHTa ODSX yxe npoLuno, To BbINOMHAETCA onepauusa Ha atanax S49-S51. Ha atane S49
npon3BoaMTCS onpeneneHne Toro, paseH nn object_cropped_flag (npusHak "BbipesaHHOro"
obbekTta) 0, n ecnn npmsHak nokasbiBaeT 0, To Mpadnyeckmii 0ObLEKT ycTaHaBNMBaAETCA B
"HeoTobpaxaemoe coctosHue" (atan S50).

Ecnu Ha aTane S49 npusHak He paseH 0, To B OkHO Ha ["pacmyeckon matpuue (8) B MmecTo,
yKkasaHHoe 3HayeHusamu object_cropping_ horizontal_position (mecTo "Bblpe3aHus” obbekTa
no ropmnsoHTanm) n object_cropping_vertical_position (mecto "Bbipe3aHunsa” obbekTa no
BEpTUKanu), 3anucbiBaeTcs obbeKT, "Bbipe3aHHbI" Ha OCHOBE 3HayeHun object _cropping_
horizontal_position, object_cropping_vertical_position, cropping_width (wmnpuHa
"Bblpe3aHuna”) un cropping_height (BbicoTa "Bbipe3aHuns") (atan S51). Nocpencresom
BblLLEONMCaHHOM onepaunn oguH unu 6onee Mpadmyecknx OGBHEKTOB BU3Yanu3npyOTCs B 3TOM
OkHe.

Ha atane S52 npousBoguTtcsa onpeneneHne Toro, NpoLwsio Nu Bpems, cooTBeTcTBytowee PTS-
meTke gpyroro cermeHTta ODSy. MNpu 3anncmn ODSx B Npadmyeckyto matpuy (8), ecnum
nekoanposaHune ODSy yxe 3aBeplueHo, To ODSy ctaHoButca ODSx (atan S53) u onepauus
nepexoaunt Ha atan S49. Npn aToM onepauus, onMcaHHasa Ha aTanax S49-S51, Takke
BbInonHsaeTca u ang apyroro ODS-cermeHTa.

[anee, HMxe co ccbinkon Ha dur.36 paccmarpuBatoTcs atan S42 n atanbl S54-59.

Ha atane S42 npoussoantcsa onpeneneHne Toro, CoOBNagaeT i TEKYLLUMIA MOMEHT BPEMEHMU
BocnpouseeneHusa ¢ PTS-metkorn WDS-cermeHTa. Ecnu onpegeneHo, YTo TeKyLLUn MOMEHT
BpeMeHu BocnpousseaeHns cosnagaet ¢ PTS-meTtkon WDS-cermeHTa, To Ha aTane S54
npon3BoaMTCS onpegerieHne Toro, paBHO UIn HeT konudectBo OKOH ogHOMY. Ecnn onpeaeneHo,
yTO KonmnyectBo OKOH paBHO ABYM, TO onepauusi BO3BpaLlaeTcs K OCHOBHOM nporpamme. Ecnu
onpegeneHo, 4to konmyectBo OKOH paBHO OOHOMY, TO BhINOMHAETCA LMKInyeckas obpaboTka
OaHHbIX Ha aTanax S55-S59. B xoae aTol unknuyeckor ob6paboTkmn gaHHbIX onepauumn Ha aTanax
S55-S59 BhINonHAKTCA Ana Kaxaoro u3 asyx Npadgudecknx o6bekToB, oTobpaxkaemblx B OKHeE.
Ha atane S57 nponsBoauTcsa onpeaeneHune Toro, nokasbiBaeT nu object_cropped_flag
(npm3Hak "Bblpe3aHHoro" obbekta) 0. Ecnn oH nokaseiBaeT 0, TO rpadmyeckne gaHHbIe He
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oTobpaxatoTcs (aTan S58).

Ecnu oH He nokasbiBaeT 0, To B OkHO Ha ['padudeckon matpuue (8) B MECTO, YkaszaHHOe
3Ha4eHmaAMM object_cropping_ horizontal_position (MecTo "Bblpe3aHusa” obbekTa
no ropm3oHTanun) n object_cropping_vertical_position (mecTo "Bblpe3aHus" obbekTa no
BepTUKanu), 3anucbiBaeTcs o0beKT, "Bbipe3aHHbIA" Ha OCHOBE 3HayeHun object_cropping_
horizontal_position, object_cropping_vertical_position, cropping_width (wunpuHa
"Bblpe3aHuna”) un cropping_height (BbicoTa "Bbipe3aHuns") (atan S59). Nocpencresom
NOBTOPEHUS BbILLEONUCAHHBIX onepauumi bonee Yem oauH paduyeckux OObEKTOB
BU3yanuaupytotcs B 3ToMm OkHe.

Ha atane S44 npoussoanTtca onpeaeneHye Toro, coBnagaeT N TeKyLUn MOMEHT BpeMeHU
BocnpouseeneHusa ¢ PTS-meTkor PDS-cermeHTa. Ecnun onpeaeneHo, YTo TeKyLMin MOMEHT
BpeMeHM BocnpounseeneHus coenagaeT ¢ PTS-meTtkon PDS-cermeHTa, T0 Ha aTane S60
npon3sogunTcs onpeaeneHne Toro, paeseH nun eanHnue pallet_update flag (npuaHak
06HoBNEHNs nanuTpsbl). Ecnn onpegeneHo, 4To 3TOT NpU3HaK paBeH eauHule, To PDS-cermeT,
yKka3aHHbIi nocpeacteom Palette id (ngeHTudmkatopa nanuTpsl), ycTaHaBnmMBaeTcsa B Groke
CLUT (atan S61). Ecnu xe onpegeneHo, 4to 3TOT Npu3Hak paseH 0, To atan S61 nponyckaeTcs.

Mocne atoro 6nok CLUT BbeinonHsieT npeobpasoBaHue LBeTa rpadpnyeckoro oobekTa Ha
Mpaduudeckort matpuue (8), nognexawlero o6 beaAMHEHUIO C KMHOM300paxeHnem (sTan S62).

[anee, HMxe co ccbinkon Ha dur.37 paccmarpuBatoTcs atan S43 u atanbl S64-S66.

Ha atane S43 npousBoanTcs onpeaeneHne Toro, CoBnagaeT N TEKYLMI MOMEHT BPEMEHU
BocnpouseeneHusa ¢ PTS-meTkorn ODS-cermeHTa. Ecnn onpegeneHo, Yto TeKyLMii MOMEHT
BpeMeHu BocnpoussedeHus coenagaet ¢ PTS-meTkon ODS-cermeHTa, To Ha aTtane S63
npon3BoaMTCS onpeaereHne Toro, paBHoO v HeT konudectso OkoH ABYM. Ecnun onpeaeneHo,
4yTO KOonnyectTBo OKOH paBHO OAHOMY, TO ofnepaums BO3BpaLlaeTcs K OCHOBHOW nporpamme. Ecnuv
onpegeneHo, 4to konmyectBo OKOH paBHO OBYM, TO BbINOMHAOTCA onepauumn Ha atanax S64-
S66. Ha atane S64 npounssoanTca onpeaeneHue Toro, nokassiBaeT nu object_cropped_flag
(npn3Hak "Bblpe3aHHoro" obbvekta) 0. Ecnn oH nokaseiBaeT 0, TO rpacdumyeckne gaHHbIe He
oTobpaxatoTca (sTan S65).

Ecnn oH He nokasbiBaeT 0, To B OkHO Ha padhmyeckon maTtpuue (8) B MECTO, yKaszaHHoe
3Ha4eHusMM object_cropping_ horizontal _position (mecTo "Bblpe3aHus" obbekTa no
ropusoHTanu) n object_cropping_vertical_position (MecTo "Bbipe3aHus” obbekTa no
BEpTMKanu), 3anucbiBaeTcs "Bblpe3aHHbli" 00bEKT Ha OCHOBE 3HaYeHui
object_cropping_horizontal_position, object_cropping_vertical_position,
cropping_width (umpuHa "BbipesaHns") u cropping_height (BeicoTa "BbipesaHua”) (atan
S66). MNocpeacTesom NOBTOPEHUS BbILLEOMMCAHHBLIX ONepauuin B KaKaOM OKHE BU3yanuanpyeTcs
"padmnuecknin O6bEKT.

BolwenpuBeaeHHble pa3bacHeHus kacatoTcs DTS-meTkm n PTS-meTtkn PCS-cermeHTa, n DTS-
mMeTkn n PTS-meTkn ODS-cermeHTa, koTopble NpuHaanexar Habopy DSn. DTS-meTka n PTS-
meTka PDS-cermeHTa, u DTS-meTka n PTS-meTka END-cermeHTa He paccmoTpeHbl. CHavana
paccmoTpum DTS-meTky n PTS-meTky PD, KoTOpbIn NnpuHaanexuT Habopy DSn.

UTo kacaeTca PDS-cermeHTa, KOTOpbIN NpuHaanexuT Habopy DSn, To goctaTtoqHo, Y4TobbI
PDS-cermeHT nmencs B 6noke (9) CLUT Ha ToT MmoMeHT, koraa PCS-cermeHT 3arpyxaetcs B
Bydep (16) komnosnumn (DTS(DSn[PCS])) nocne MomMeHTa Havyana AeKoANpPOBaHNSA NEPBOro
ODS-cermeHnTa (DTS(DSn[ODS1])). CooTBeTCTBEHHO TPEDYETCA YCTAHOBUTL 3HayYeHne PTS-
MeTKn Kaxgoro PDS-cermeHta (PDS1-PDSnocneaHuii) B Habope DSn Takum o6pa3om, 4TobbI
yOOBNETBOPUTL CreAyHLMM COOTHOLLEHNSIM.

DTS(DSn[PCS])(DSn[PDS1])

PTS(DSn[PDSj])(DSn[PDSj+1])(DSn[PDSnocnegHui])

PTS(DSn[PDSnocnegHunii])(DSn[ODS1]

OTMeTnMm, 4YTO ANnd Toro, Ytobbl YAOBNETBOPUTL TpeboBaHMa ctaHaapTa MPEG2, obpaweHne
k DTS-meTke PDS-cermeHTa Bo BpeMsa BocnpousseneHmsi He nponssogutcd, DTS-meTtka ODS-
CEermMeHTa yCTaHaBNMBaETCS B TO XXe camMoe 3HaydyeHue, 4to n PTS-meTka PDS-cermeHTa.

Hwxe npuBoanTtcsa pasbsicHeHue, kacatouweecd ponn DTS-meTkn n PTS-meTkn B KOHBENEPHOW
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006paboTKe AaHHbIX B 4aHHOM YCTPOWCTBE BOCNPOMN3BeaeHus, B cryvae korga DTS-meTtka n PTS-
MEeTKa YCTaHOBIIEHbI TAaKUM 0Opa3oMm, 4ToObl yOOBNETBOPSATL BhilLENpuUBeAeHHbIM
COOTHOLUEHMAM. DUr.38 NNNICTPUPYET KOHBENEP YCTPOMCTBA BOCNPOU3BEAEHUS, KOTOPLIN
ocHoBaH Ha PTS-meTke PDS-cermeHTa. ®ur.38 ocHoBaHa Ha dur.26. Nepebii pag Ha dur.38
nokasbiBaeT ycTtaHoBky ODS-cermeHTa B 6nok (9) CLUT. Noa nepBbiM psigom pacnonaratoTcs
psabl, OANHAKOBLIE C psiAaMKn C NePBOro no nNATbin Ha Pur.26. YctaHoBka cermeHToB PDS1-
nocnegHuii B 6nok (9) CLUT BeinonHAeTcA 0gHOBPEMEHHO € HavYanom gekoampoBaHus ODS1
(ctpenku up2, up3). (YctaHoBka cermeHToB PDS1-PDSnocnegHui B 6rok (9) CLUT
BbINonHsaeTcs nocne nepegayn PCS-cermeHta n WDS-cermeHTa 1 4O 4eKOOMPOBaHUSA CErMeHTa
ODS1, 1 cooTBeTCTBEHHO ycTaHoBKa cermeHToB PDS1-PDSnocneaHun B 6nok (9) CLUT
BbIMOSTHAETCSA 4O MOMEHTa BpeMeEHM, ykasdaHHoro DTS-meTkon cermeHTa ODS1, 4TO 1 NnokasaHo
cTpenkamu up2, up3).

Kak 6bIno ckasaHo Bbille, ycTaHoBKa PDS-cermeHTa BbINOMHAETCS nepen AeKoaMpoBaHUEM
ODS-cermeHTa.

[anee paccmatpuBaeTca yctaHoBka PTS-meTkn cermenTta END (KoHey OTobpaxaemoro
Habopa) B Habope DSn. END-cermeHT, npuHagnexawmin Habopy DSn, yka3sbiBaeT KoHel Habopa
DSn, n cootBeTCTBEHHO HEOOX0AMMO, YTOOLI PTS-meTka END-cermeHTa ykasbiBana MOMEHT
BPEMEHM OKOHYaHus gekogmpoBaHusa cermeHTa ODS2. MOMEHT BpeMEHM OKOHYaHUS
hekoanpoBaHua ykasbisaeTtca PTS-meTkon (PTS(DSn[ODSnocneaHwuii])) cermeHTa
ODS2(ODSnocnegHuin), n, cnegosaTensbHoO, TpebyeTtcs, 4tobbl PTS-meTka END-cermeHTa 6bina
yCTaHOBIEHA B 3HA4YeHWE, KOTOPOE YAOBMETBOPSET NPUBEAEHHOMY HMKE YPaBHEHUIO.

PTS(DSn[END])=(PTS(DSn[ODSnocneaHwii]))

YUTo KacaeTcsi COOTHOLIEHMsS Mexay HabopoM DSn n PCS-cermeHTa, npuHagnexalero
Habopy DSn+1, To PCS-cermeHT B Habope DSn 3arpyxaetca B bydep (16) komnosnunm go
HacTynseHMst MOMeHTa BpemeHu 3arpy3ku nepsoro ODS-cermeHTa (ODS1), 1, cnegoBatensHo,
PTS-meTka END-cermeHTa gomxkHa ObITb NOcre MOMeHTa BpeMeHu 3arpy3km PCS-cermeHTa,
BxogsLlero B Habop DSn, n 4o momeHTa BpemeHu 3arpy3km PCS-cermeHTa, npuHagnexaliero
Habopy DSn+1. CooTBeTCTBEHHO TpebyeTcs, 4Tobbl PTS-meTka END-cermeHTa yoosneTsopsna
NPUBELEHHOMY HUXKE COOTHOLLEHWIO.

DTS(DSn[PCS])(DSn[END])(DSn+1[PCS])

C opyroii CTOpOHbI, MOMEHT BpeMeHwn 3arpy3km nepsoro ODS-cermeHTa (ODS1)
npeaLwecTByeT MOMEHTY BpeMeHn 3arpy3kn nocnegHero PDS-cermeHnTa (PDSnocneaHui), u,
cnepoBartenbHo, PTS-meTka END-cermeHTa (PTS(DSNn[END])) gomkHa ObITb NOocne MOMeEHTa
BpeMeHun 3arpy3kn PDS-cermeHTa, npuHagnexatiiero Habopy DSn (PTS(DSn[PDSnocneaHuit])).
CooteeTcTBEHHO TpebyeTcs, uTobbl PTS-meTka END-cermeHTa yoosnetsopsina npuBeaeHHOMY
HWXKE COOTHOLLEHNIO.

PTS(DSn[PDSnocneaHnii])PTS(DSn[END])

Hwxe npuBoauTcs pasbsiCHeHUe, Kacatlleecs 3HadyeHns PTS-meTtkn END-cermeHTa B
KOHBelepHo 0b6paboTke AaHHbIX B JaHHOM YCTPOMCTBE Bocnpou3eaeHuns. déur.39
npeacTaensaeT coboi cxemy, nokasbiBaroLyo 3HadyeHne END-cermeHTa B KOHBEMEPHOM
npoLiecce AaHHOro yCTporcTBa BocnponsseaeHms. dur.39 ocHoBaHa Ha Our.28, n kaxabli psg
Ha dur.39, no cyLlecTBy, TakoW e, kKak U Ha Pur.28, 3a UCKNIOYEHNEM TOro, YTO NEPBbIN
psag Ha dur.39 nokasbiBaeT cogepxmmoe bydepa (16) komnoauuymm. Kpome toro, Ha dur.39
npounntoctpmpoBaHbl 2 OTobpaxkaembix Habopa: DSn n DSn+1. Cerment ODSnocnegHuin B
Habope DSn npeacrasnsaeTt cobon nocnegHun cermeHT ODSn 13 uncna cermeHtoB A-ODS, u
COOTBETCTBEHHO MOMEHT BpeMeHW, ykasbiBaeMblt PTS-meTkori END-cermeHTa, npeglecrsyet
DTS-meTke PCS-cermeHTa B Habope DSn+1.

Mpn nomowm PTS-meTkn END-cermeHTa MOXXHO OBHapyXnTb, Korga BO BpeMsi
BOCMNpom3BeaeHns 3aBepLiaetca 3arpy3ka ODS-cermeHTa, Bxoaduiero B Habop DSn.

OTmeTuM, UYTO XOTS BO Bpems BocrnpouseaeHns obpawieHune k DTS-metke END-cermeHTa He
Npon3BOAMTCS, AN TOro YToObl YAOBNETBOpUTL TpeboBaHua ctaHaapta MPEG2, DTS-meTka
END-cermeHTa ycTaHaBnmBaeTcs B TO e caMoe 3HayeHune, 4to n PTS-meTtka END-cermeHTa.

Kak 6b1no ckasaHo Bbllle, B kadyecTBe OkHa Ans oTobpakeHnsa rpadnyecknx gaHHbIX B
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COOTBETCTBUM C JAHHLIM BapMaHTOM OCYLLECTBIEHNsI M30O6peTeHNs1 yka3biBaeTCs YacTb
"paduyeckort maTpuubl, U, criegoBaTensHO, YCTPONCTBO BOCMPOM3BEAEHNSA HE JOMKHO
OCYLLEeCTBNATb BU3yanusaunio rpadpuyeckmx gaHHbIX Ans scein MaTtpuubl. YCTPONCTBO
BOCMpPOnN3BEAEHNS MOXET OCYLLeCTBNATb BU3yanu3auuio rpadpryecknx gaHHbIX Tonbko ang OkHa
3apaHee 3agaHHoro pasmepa, Hanpumep, coctasnstowero ot 25% go 33% IMpaduyeckon
MaTpuubl. Mockonbky BU3yanusauusa rpaconyecknx aHHbIX, OTIINYHBIX OT rpapmuyeckmx AaHHbIX B
OkHe, He TpebyeTcs, TO Harpyska Ha nporpammMHoe obecrneveHne B yCTPONCTBE
BOCMNPOU3BEAEHUSA CHUXaeTCS.

[daxe B camom XyALem crny4vae, npyM KOTOpom OOHOBIEHME rpachmyeckmx AaHHbIX
BbINOSIHAETCS, HanpuMmep, Ha 1/4 padumyeckon MaTpuLbl, MOXXHO NOCPEACTBOM JaHHOro
yCTpOMCTBa BOCNpousBedeHus otobpaxartb padunyeckne gaHHbIe CUHXPOHHO C KNHOMUNBEMOM,
BbINOSHASA 3anucb B ['paduyeckyto MaTpuly Ha 3apaHee 3afaHHON CKOPOCTU nepefayn OaHHbIX,
Takou kak 256 merabuT B cekyHay 1 ycTaHaBnuas pasmepbl OkHa Takum obpa3om, YToObI
obecneunTb CMHXPOHHOE OTOBpaXkeHne ¢ KNHOUIbMOM.

(BTopoli BapuaHT ocyliecTBneHnsa n3obpeteHuns)

MepBbIl BApMaHT OCYLLECTBIEHNS] N300pETEHNS, paCCMOTPEHHbIN Bbille, NpegycMaTpuBaeTcs
Ans rpadmyecknx OaHHbIX, NpeaHa3Ha4vYeHHbIX Ans oTobpaxeHus cybTutpos. B
NPOTUBOMNOMNOXHOCTb 3TOMY BTOPOW BapuaHT OCYLLECTBIEHNS] U300OpeTEHNs] KacaeTcs
rpadu4eckux AaHHbIX, NpegHasHa4YeHHbIX 419 UHTEPaKTUBHOMO OTOBpaXeHUs.

Cpeam BapmaHTOB peanu3auuy HOCUTEeNs 3annucu B COOTBETCTBUN C HACTOSALLUM
nsobpeTeHnemM oguH NpMMeEpP UCNOMb30BaHUS 3TOr0 HOCUTENS 3anucuy 3aknioyaeTcs B
cneaytowem. Kak n B nepeom BapuaHTe OCyLLeCTBNEHNS N300peTeHusl, HoCUTENb 3anncu no
BTOPOMY BapuaHTy OCYLLECTBMNEHUSA N300peTEHNS TaKkKe MOXeT OblTb M3roTOBMNEH MOCPEACTBOM
yCOBepLUEeHCTBOBaHUS npuknagHoro yposHa BD-ROM ([locTosiHHOro 3anoMuHatoLero
YCTPONCTBA Ha AUCKe, UCMONb3yloLlem TexHornoruto Blue-ray). ®ur.41 npegcraensieT cobol
cxemy, UNICTPUPYIOLLYI0 B cxeMaTtnyeckom Buae cTpyktypy notoka AVClip (noToka gaHHbIX
ayavo-Buaeo pparMeHToB) No BTOPOMY BapuaHTy OCYLLECTBMEHUSA N306peTeHus.

MoTtok AVClip (nokasaHHbIN B CpeOHEN YacTu YepTexa) UMeeT cneaytoLLyo cTpykTypy. MNMoTok
BUAEOAaHHbIX, COCTOSLLNIA N3 MHOXECTBA KaapoB BUAeOoAaHHbIX (KMHOKaap pj1, pj2 u pj3), u
NOTOK ayaAnoAaHHbIX, COCTOSLLNIA M3 MHOXKECTBa KaapoB ayanodaHHbIX (BepXHUN psg Ha
yepTexe), COOTBETCTBEHHO Npeobpa3sytoTcs B nocnegoBaTtenbHocTb PES-nakeToB (BTOpON psa
Ha yepTexe), a 3aTeM B NocnefoBaTenbHOCTb TS-NakeToB (MakeToB TPaHCMOPTHOro NoTokKa)
(TpeTuii pag Ha YepTexe). [10TOK MHTepPaKTUBHbLIX rpauyecknx AaHHbIX (HWKHWA pag Ha
yepTexe) npeobpasyercs B nocrieqoBaTenbHOCTb PES-nakeToB (BTOPOW CHU3Y psid Ha
yepTexe), a 3aTeM B NocrnefoBaTenbHOCTb TS-NakeToB (TPETUI CHU3Y psag Ha YepTexe). Tpu
nocnegosatenbHOCTU TS-NnakeToB MyNbTUNMEKCUPYIOTCS, U TakuM 06pasoM COCTaBnAeTCs NOTOK
AVClip.

[anee paccmaTtprBaeTcs NOTOK MHTEPAKTUBHLIX rpachn4eckmux AaHHbIX. [TOTOK MHTepaKTUBHbLIX
rpacpmyeckux aaHHblx BMecTo PCS-cermeHTa nmeet CermMeHT KOMMo3uLmMm MHTEPaKTUBHOMO
n3obpaxerus (ICS-cermeHT) 1 He nmeet WDS-cermeHTa. [10TOK MHTEPAKTUBHbIX rpadhnyecKmx
OaHHbIX aHanorM4eH NoToky rpadu4eckux AaHHbIX NpeacTaBneHns B TOM, YTO OH UMeeT
dYHKUNOHANbHbIE CErMEHTbI, UMeHyeMble CermeHToM onpeaeneHnsa nanutpbl (PDS-cermeHToM),
CermeHtom onpeaenexns obbekta (ODS-cermeHToM) 1 CermeHToM KOHLa 0ToGpaykaeMoro
Habopa (END-cermeHTOM).

PasmelleHue yacTtel rpadmyeckoro nonb3oBaTenbCKOro MHTepderica Ha akpaHe co3gaeT
WHTEPaKTMBHOE 3KpaHHOE u3obpaxkeHue, onpeaensemMoe 3TMMmn yHKLMOHaNbHbIMU CErMEHTaMU.
®ur.42A npegcrtaenset cobori cxemy, UIMOCTPUPYIOLLYIO TaKOe MHTEPaKTUBHOE 3KpaHHOE
nsobpaxeHve, peann3oBaHHoOe NOCPEOCTBOM MOTOKA MHTEPaKTUBHbIX rpadnyecknx gaHHbIX. OTO
WHTEpaKTMBHOE 3KpaHHOe n3obpaxeHue BKovaeT B cebs yeTblpe yacTu rpaduyeckoro
nonb3oBaTenbCcKoro uHTepdenca, MeHyemble KHonkamu A - kHonkamu D. VIHTepakTUBHOCTb,
peanusyemMasi NoOCPeACTBOM NOTOKA MHTEPAKTUBHbLIX rpauyeckuX AaHHbIX, O3Ha4YaeT U3MeHeHne
COCTOSIHWUS 3TUX YacTewn rpadmnyeckoro nonb3oBaTenbCcKoro nHTepdenca (To eCTb KHOMOK) B
COOTBETCTBUM C onepaunsamu nonb3osartens. CoctosaHue YacTen rpaumyeckoro
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Nnonb30BaTENbCKOro MHTepdernica (KHONOK) BkNtovaeT B cebst "HopmarnbHoe cocTosiHne bt1",
"BblaeneHHoe cocTtodHne bt2" n "aktneHoe coctosiHme bt3", koTopble nokasaHbl Ha Pur.42A.
HopmanbHoe cocTosiHue npeactaenseT cobol CoCTosHME, B KOTOPOM obecneynBaeTcsl MpocToe
oTobGpakeHne. B npoTMBONONOXHOCTL 3TOMY BblAENEHHOE COCTOSIHNE NpeacTaBnsaeT cobown
COCTOSIHME, B KOTOPOM obecneymBaeTcs oKyc (COCpeaoTodeHne BHMMaHUS) B COOTBETCTBUM C
onepaumel nonb3oBaTens, HoO NoATBEPXAEHMNE eLle He NPUHATO. COCTOsIHME KHOMKM MOXET BbIThb
N3MEHEHO HaxaTnem Ha knasuwn nynbTa (400) AMCTaHLMOHHOIO yrpaBneHns, KOTOpbI NokasaH
B NEepBOM BapuaHTe OCYLLECTBIEHMS1 N306peTeHus.

®ur.42B npeacrtaBnsieT cobon cxemy, UNNIOCTPUPYHOLWYIO Knaesuwwm nynsta (400)
OWCTaHUMOHHOIO ynpaBfieHnsl, Yepes KOTOpbI NPpUHUMaETCH onepauus nosb3oBaTens,
HanpaereHHas Ha UHTEPaKTUBHOE 3KpaHHOe n3obpaxeHne. Kak nokasaHo Ha 3TOM yepTexe, Ha
nynbTe (400) AMcTaHUMOHHOrO ynpaBneHna npeaycmoTtpeHsbl knasuwa MoveUp ("lMepemelleHne
BBepx"), knasuwa MoveDown ("lepemelueHne BHU3"), knasuwa MoveRight ("MNepemelleHne
Brnpaso") n knaesuwa MovelLeft ("MNepemelleHne Bneso").

Knaeuwa "MNepemelleHns BBepx" npegHasHadeHa angd 1oro, 4Tobbl B Criydae Korga KHorka Ha
WHTEPAKTUBHOM 3KPaHHOM N300paXKeHNn HaxoauTcsi B BblAENEHHOM COCTOSIHMM, YCTaHaBNMBaTb
B BbleneHHoe COCTOSIHME KHOMKY, PacronoXXeHHYI0 Haf, 3TOW BblAeneHHON KHomMkon. Knasuwa
"TepemelLeHus BBepx" NpeaHasHadeHa ans Toro, YTodbl yCTaHaBNMBaTb B BblAeNEHHOe
COCTOSIHME KHOIKY, pacrofioXeHHY0 nog 3ToW BblaeneHHon kHonkon. Knasuwa "lMepemelyeHuns
BNpaBo" npegHasHaveHa aAns Toro, YTobbl yCTaHaBNMBaThb B BblAENIEHHOE COCTOSIHUE KHOMKY,
pacnonoXXeHHy crpasa OT 9TOW BblAeNeHHOW KHOMKK, a knasuwa "lNNepemelleHns sreso”
npegHasHayeHa ans Toro, YTodbl yCTaHaBNMBaTb B BblAENTIEHHOE COCTOSIHUE KHOIKY,
PacnonoXXeHHY cnesa OT 3TOW BblOENEHHOW KHOMKM.

Knasuwa Activated ("AkTnBmpoBaHo") npegHasHayeHa Ans yCTaHOBKW BblAeMNeHHOW KHOMKU B
akTMBHOE COCTOsiHME (TO eCcTb ANns ee akTuBauun). Yncnossle knasuwm "0"-"9" npegHasHayeHb!
ONs1 yCTaHOBKM KHOMKW, KOTOPOWM NPUCBOEH COOTBETCTBYHOLMIA HOMEP, B Bbl4ENEHHOE COCTOSHNE.
Knaeuwa "+10" npegHasHadeHa onga npuema onepaummn, 3akntodarouierica B npubaeneHmm 10 k
y)Ke BBEAEHHbIM YACIOBbIM 3Ha4YeHUAM. 340ecb cnegyeT OTMETUTb, YTO knaeuwa "0" 1 knaeuwa
"+10" obe cnyxaT Ansa npMemMa BBoda YMCNOBOro 3Ha4YeHMs He MeHbLue, Yem u3 10 paspsiaos.
CnepoBatenbHo, ans nyneta (400) AMCTaHUMOHHOIO yrpaBneHns 4ocTaTovyHO N0l OaHONM 13
3TUX KNaBwuLL.

Kaxxgoe coctosiHne (To eCTb HoOpMaribHOE COCTOSIHWE, BblAENEHHOE COCTOSIHUE U aKTUBHOE
COCTOSIHME) 06pa30BaHO U3 MHOXECTBAa rpadPnU4eCcKMX AaHHbIX B pa3yniioTHEHHOM COCTOSIHUM.
Kaxxgas coBOKYMHOCTb pa3ynioTHEHHbIX rpadonyeckmx AaHHbIX, KOTopasi NpeaHasHavyeHa ans
NpeacTaBNEHNS KKA0ro COCTOAHNSA KHOMOK, MMeHyeTca "lMpadmyecknm obbektom”. MNMpuunHa, no
KOTOPOW OHO COCTOSIHME KHOMKM NPeACTaBNeHO MHOXECTBOM pasynsfIoTHEHHLIX rpadonyecKknx
OaHHbIX, 3aKnYyaeTcs B TOM, YTOObI Y4ECTb BbINOSIHEHNE A1 KaXKO0r0 COCTOSIHUSA KaXaom
KHOMKN aHUMaLMOHHOro oTobpaXkeHus.

[lanee paccmaTpuMBalOTCH YCOBEPLUEHCTBOBAHNA B AAHHOM BapuaHTe OCYLLECTBIEHNS
n3obpeTeHunsi, HanpaBreHHble Ha cermeHThl onpegeneHus (ODS-cermenT, PDS-cermeHT). ODS-
cermeHT n PDS-cermMeHT MMEIOT Ty XKe caMyto CTPYKTYPY AaHHbIX, YTO U CErMEHTbI MO NepBOMY
BapuaHTy OCyLLeCTBIeHNs1 n3obpeTeHns. EQMHCTBEHHOE pa3nuyme B TOM, 4To kacaetca ODS-
CermMeHTa, 3aknodaetca B uaeHtudgukatope "object_ID" (ngeHTnpmkatope obwekta). ODS-
CErMeHT BO BTOPOM BapuaHTe OCYLLECTBEHUS U300peTeHNa co3aaeT aHMMauuio, MCNonb3ysa Ans
9TOro MHoXecTBO ["padmyecknx 00BLEKTOB, onpeaeneHHbix MHoxxecTBoM ODS-cermeHToB. MNpu
co3gaHum aHMMmaumm object ID (naeHTudukaTop obbekTa) AodaBnseTcs K nocrnegoBaTenbHOCTH
ODS-cermeHTOB, rae object ID npenctaensieT cobol NopsakoBbIi HOMEP.

Hanee paccmatpuBaeTtca |ICS-cermeHT. CermeHT KOMMNO3nL MM NHTEPAKTUBHOIO U306paKeHns
(ICS-cermeHT) npeacrtaBnsaeT coboin hyHKUNOHAMNbHbIA CErMEHT, COCTaBNALLMI MHTEPAKTUBHOE
3KpaHHoe nzobpaxeHune. CermMeHT KOMNO3NLNMN UHTEPAKTUBHOIO M300paXKeHN UMEET CTPYKTYpY
OaHHbIX, NokasaHHyt Ha ®ur.43. Kak nokasaHo Ha 3aTom YepTexe, |CS-cermeHT cocTonT n3
anemMeHToB: segment_type (Tun cermeHTa); segment_length (anuHa cermeHTa);
composition_number (Homep kKomno3suumm), composition_state (coctoaHmne komnoaunyun);
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command_update_flag (npnsHak obHoBNeHus komaHabl); composition_time_out_pts (PTS-meTka
nucTedyeHnss BpeMeHn komnosunuumn); selection_time_out_pts (PTS-meTka ncrtedeHms BpemeHun
BblaeneHHoro coctodaHus); UO_mask_table (Tabnuuya mackun onepauumii nonb3oBarens);
animation_frame_rate_code (ko 4acToTbl Kagpa aHMMauun);

default_selected_button_number (Homep KHOMKK BblAeNAeMOolr N0 YMOMYaHu1Io);
default_activated_button_number (Homep KHOMKK aKTUBMPYEMOWN NO YMOMNYaHUI0); U Habopsbl
nHdpopmaumm o kHonkax (button_info (1) (2) (3) ...).

"composition_number" (HOMep koMnNo3nyuun) NpeacTaBngeT yncnosble 3HaveHnsa ot 0 go 15,
KOTOpble YKa3blBaloT BbINONIHEHWE OOHOBIIEHUS.

"composition_state" (cocTosiHne komno3suumm) nokasbiBaeT, 4To DS-Habop (OToGparkaemblii
Habop), HaunHaroLwmrics ¢ gaHHoro ICS-cermeHTa, npeactaensaeT cobor "HopmanbHelin cnyyan”,
"Touky 3axBaTa" unu "Hayano Ceepxkagpa".

"command_update flag" (npn3Hak oGHOBNEHMST KOMaHAbI) NOKa3bIBAET, M3MEHMNAachb Nn
KoMaHaa KHomku B gaHHoM ICS-cermeHTe no cpaBHeHMto ¢ npegbiaywmm ICS-cermeHToM.
Hanpumep, ecnn DS-Habop, K KOTOPOMY NPUHAANEXUT HekoTopbln ICS-cermeHT, NnpeacTasnsaeT
coboni "Touky 3axBara", To aTOT ICS-cermeHT, B npuHUune, byaet MMeTb TO e camoe
cogepxunmoe, 4to n ICS-cermeHT, KOTOPbIA HENOCPeACTBEHHO npeaLwecTsyeT aTomy ICS-
cermeHTy. OgHako ecnu "command_update flag" ycTtaHOBNeH BO BKITIOYEHHOE COCTOSIHME, TO,
kak |CS-cermeHT, MOXeT BbITb YCTAHOBMEHA KOMaH4a KHOMKKU, OTNIMYHAst OT HENOCPEACTBEHHO
npeaLwecteytoero ICS-cermeHTa. OTOT NpU3HaK yCTaHaBNMBAETCA B AENCTBYIOLLEE COCTOSIHNE,
Koraa TpebyeTcs, 4ToObl NPU HANOXEeHUN rpadmnyeckoro obbekTa KomaHaa bbina n3MeHeHa.

"composition_time_out_pts" (PTS-meTka ncteyeHns BpeMeHn KoMno3numnmn) onncbiBaeT BpeMS
OKOHYaHUS UHTEPAKTUBHOIO 3KPaHHOro n3obpaxeHus. Bo Bpems aToro okoH4aHus oTobpaxeHne
WHTEPAKTMBHOIO 3KpaHHOro n3obpaxeHnsa bonee He AEWCTBUTENBHO Y MOTOMY He
ocyuiectengeTcs. XKenatensHo, YToObI Bpems "composition_time_out_pts" 6bino onucaHo ¢
TOYHOCTbBIO yKa3aHMsi BPEMEHWN Ha BPEMEHHON LuKane BOCNpOM3BeAeHNs AN AaHHbIX
KUHO(unbma.

"selection_time_out_pts" (PTS-meTka ncteyeHnsi BpeMeHM BbIAENEHHOIO COCTOSIHUS)
ONUChLIBaeT BPEMS OKOHYaAHUSA OENCTBYIOLLEro nepmoaa BblaeneHus kHomnku. Bo Bpems
selection_time_out_pts aktuBnpyeTtcs kHomka, ykazaHHas HOMepoMm
default_activated_button_number (Homepom KHOMKM akTUBMpPyeMon no ymonyaHuio). MNepuog
selection_time_out_pts paBeH nnu kopoye, Yem nepmog composition_time out_pts.
Selection_time_out_pts onucbiBaeTca ¢ TOYHOCTLIO yKa3aHUA BpeEMEHM BUaeoKaapa.

"UO_mask_table" (tabnuua macku onepauui nonb3oBaTens) npeacraBnset
paspeLueHne/3anpelleHme onepayuii nonsb3osatens ana Otobpaxaemoro Habopa,
cooTBeTCcTBYloLWEro AgaHHomy ICS-cermeHTy. ECnmn none mMacku yCTaHOBIMEHO Kak 3anpeT, To
onepauun nNonb3oBaTens HanpasfeHHbIe Ha YCTPONCTBO BOCNPOU3BeaAeHUs OyayT
HeOencTBUTESbHbI.

"animation_frame_rate_code" (kog 4acTtoTbl Kagpa aHMMaLnKn) oNUCbIBaeT YacToTy Kaapa,
noasiexxallyto NPUMEHEHMIO K KHOMKE aHMMaLMOHHOro Tuna. YactoTy kagpa aHMMaumm nony4vatot
JeneHnem 4acToTbl BUAeoKagpa Ha 3HavyeHne 3Toro nons. Ecnm sHavyeHne B 3TOM nose paBHO
"00", To oTobpaxkaeTtca Tonbko ODS-cerMeHT, ykasblBaeMblli MAEHTUPUKATOPOM
start_object_id_xxx (ngeHTudmnKaTopom HavanbHOro oobekTa), Ho He aHMMaLms, NPU4eM SToT
ODS-cermeHT Haxoantcs cpeam ODS-cermeHToB, onpegenaowmx IMpadunyeckme obbekTbl Ans
KHOMOK.

"default_selected_button_number" (HOMep KHOMKK1 BblAENAEMON No YMONYaHUIO) yKasbiBaeT
HOMEep KHOMKW, KoTopas JoSMKHA ObiTb yCTAHOBNEHA B BblAENEHHOE COCTOSIHME MO YMOMYaHUIo
npy Hayane oTobpaKeHNs MHTEPAKTUBHOIO 3KpaHHOro oTobpaxeHus. Ecnv 3HayeHne aToro nons
paBHO 0, TO B aKTMBHOE COCTOsIHME DyaeT aBTOMaTMYECKN YCTaHOBIEHA KHOMKA, UMetoLas
HOMEP KHOMKW, XPaHSLNACA B PErMCTPE YCTPOMCTBA BocnpomnsseaeHus. Ecnn saHavyeHne atoro
nons He paeHo 0, TO 9TO O3HAYaET, YTO AAHHOE More yKa3blBaeT AENCTBUTENBbHOE (TO €CTb
MMetoLLeecs Ha caMoOM erne) 3Ha4YeHNe KHOMKMU.

"default_activated_button_number" (HOMep KHOMKN akTUBMPYEMOW NO YMONYAHWUIO)
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npeacTaBnsAeT KHOMKY, noanexallyo aBToMaTU4eCcKon YCTaHOBKE B aKTUBHOE COCTOsIHME B
cnyyae, Korga nonb3oBaTternb A0 HACTYNIEHUS MOMEHTa BpeMeHU, onpeaeneHHOro 3HayeHnem
selection_time_out_pts, He yCTaHOBMN HMKaKyHO KHOMKY B akTUBHOE COCTosAHME. Ecnu
default_activated _button _number paBeH "FF", To B MOMEHT BpeMeEHU, onpeaeneHHbINn
3Ha4eHneM selection_time_out_pts, 6yaet aBToMaTrMyeckn BolOpaHa KHOMKa, Haxoaswasics Ha
TEKyLMIA MOMEHT B BblAeneHHOM cocTosiHun. Ecnn aToT default_activated_button_number
paBeH "00", To aBTOMaTU4YECKNIN BbIOOP HE Npou3BOAMTCS. ECnin e 9TOT HOMEp OTNUYEH OT
"00" n "FF", To 3TO None 6yaeT MHTEPNPETUPOBATLCS Kak ykasblBatolLlee AeACTBUTENbHbIN (TO
€CTb CYLLECTBYIOLNA HA cCaMOM Jene) HOMep KHOMKMK.

WHpopmaums o kHonke (button_info) onpegenseTt kaxayo KHOMNKY, chOpMUPOBaHHYIO Ha
WHTEPAKTUBHOM 3KpPaHHOM M3ob6paxeHnn. YkasaTenbHas NMHUsS Ha 3TOM YepTexe okycupyet
BHMMaHME Ha BHYTPEHHEN CTPYKType MHdopmauun (i) 0 KHOMNKe, KoTopas OTHOCUTCS K i-OW
KHorike, ynpasnaemoi ICS-cermeHTOM. Hke paccmaTpmBaloTCs aneMeHTbl 9Ton MHdopmauuu,
cocTaBnswowue nHgopmaumio (i) o KHonke.

Homep "button_number" npeacraensaet cobon 3HadeHne, YH1KarnbHbIM 06pa3om
naeHTudmumpyrowlee kHonky (i) B ICS-cermeHTe.

"numerically_selectable_flag" (npr3Hak BO3MOXXHOCTU BbIOOpaA YMCIIOBOrO 3HAYEHWS)
yKa3bIBaeT, pa3peLleH nv BbIOOP YMCMOBOro 3Ha4YeHNUst Anst KHomnku (i).

"auto_action_flag" (npn3Hak aBToMaTn4ecKoro AencTBns) ykasbiBaeT, yCTaHaBNMBaTb N
KHoMKy (i) aBTomaTunyeckun. Ecnun aToT npuaHak "auto_action_flag" yctaHoBneH Bo
BKIMOYEHHOE COCTOSIHMNE (TO eCTb 3HavyeHue 6uta paBHO 1), To KHoMKa (i) 6yaeT ycTaHoBneHa
B aKTMBHOE COCTOSIHUE BMECTO TOr0, YTOObl ObITb YCTAaHOBMEHHON B BblAENIEHHOE COCTosHME. U
HaobopoT, ecnu auto_action_flag yctaHOBNEeH B BLIKNKOYEHHOE COCTOsIHME (TO €CTb 3HAYEeHne
ouTa paBHo 0), To kHorka (i) OyaeT ycTaHoBMNeHa B NPOCTOE BbIAENEHHOE COCTOSIHNE, AaXe
€Crnu 3Ta KHorka yxe 6bina BelgeneHa.

"object_horizontal_position" (MecTononoxeHne o6bEKTa No ropu3oHTann) un
"object_vertical_position" (MmecTtononoxeHne obbekTa No BepTUKanNM) COOTBETCTBEHHO
YKa3blBalOT MECTOMOSIOXKEHME MO rOPU3OHTaNM U MECTOMOMOXEHME MO BEPTUKANM BEPXHENO
NeBOro nNuUKcens KHomku (i) Ha MHTEPaKTUBHOM 3KPaAHHOM OTOOpaXXeHWMW.

"upper_button_number" (Homep BEpXHEN KHOMKN) yKa3blBAET HOMEP KHOMKM,
yCTaHaBnNnBaeMou B BblAeNeHHOe COCTOSHNE BMECTO KHOMKK (i), B cnyyae Korga krasuLla
MoveUp ("lMepemelleHne Beepx") Obifia HaXxXaTa B MOMEHT BPEMEHW, KOraa KHonka (i) Haxoantcs
B BblAENEHHOM cOCTosAAHMU. Ecnn B 3TOM none Obin yCTaHOBMNEH HOMEP, COOTBETCTBYHOLLMI
kHorike (i), To HaxaTne, HanpaeneHHoe Ha knaeuwy MoveUp ("lMepemelyeHne Beepx"), byaet
NUrHopmMpoBaTbCS.

"lower_button_number" (Homep HWXHeN kHonkw), "left_button_number" (Homep nesown
KHomku) m "right_button_number" (HOMep NpaBon KHOMKW) yKa3bliBalOT HOMEP KHOMKW, KOTopas
OyneT B BblAENEHHOM COCTOSIHAM BMECTO KHOMKM (i), B cny4yae korga knasuwia MoveDown
("MepemelteHne BHU3"), knasuwa Moveleft ("lMNepemelwteHre BneBo") n knasuwa MoveRight
("MepemeLleHne BnpaBo") ObIIN COOTBETCTBEHHO HaXaTbl B MOMEHT BPEMEHW, Koraa kHonka (i)
HaxXOAMTCSA B BblAENEHHOM COCTOSIHUW. Ecnn B 9TOM none 6bin ycTaHOBNEH HOMEP,
COOTBETCTBYIOLLMI KHOMKeE (i), TO HaXKaTue, HaNpaBNeHHOE Ha 3TN KNasuLuun, oyoeT
NUrHopmMpoBaTbCS.

"start_object_id_normal" (naeHTudukaTop HavanbHOro obbLekTa B HOpMaribHOM COCTOSIHWUN)
npeacTtaensaeT cobon Takoe none, YTO B Criydae, korga Busyanuaaumus KHonku (i) B
HOpMarnbLHOM COCTOSIHUM OCYLLLECTBNAETCHA NOCPEeACTBOM aHMMaL M1, B 3TOM none
"start_object_id_normal" yka3biBaeTcs nepBblii HOMEpP U3 YMcna NOPsIAKOBLIX HOMEPOB,
NPUCBOEHHLIX MHOXecTBY ODS-cermMeHToB, COCTaBMSIOLWMNX 3TY aHMMaLMIO.

"end_object_id_normal" (maeHTMdUKaToOp KOHEHYHOro 06BHLEKTA B HOPMarilbHOM COCTOSIHWUN)
npeacrtaensaeT cobon Takoe none, YTO B Criydae, korga Busyanuaauus KHonku (i) B
HOpPMasibHOM COCTOSIHUM OCYLLECTBMNSAETCA NOCPEACTBOM aHMMaL MK, B 3TOM none
"end_object_id_normal" yka3biBaeTcsa nocrnegHuii HOMep U3 Ymcna nopsiAkoBbIX HOMEPOB (TO
ecTb object_id), npncBoeHHbIX MHOXecTBY ODS-cermeHToOB, COCTaBnsaOWMX 3Ty aHMMaumo. Ecnn
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naeHTudumkaTop, ykasaHHblli B end_object_id_normal, sBngeTca Tem xxe cambiM, YTO U
naeHTudukaTop, ykasaHHbI B start_object_id_normal, To nsobpaxeHuem gns kHonku (i)
OyoeT HenoaBMXHOE M300paXkeHne, COOTBETCTBYOLLEE 3TOMY naeHtTudmukatTopy B I'padgurdeckom
obbekTe.

"repeated_normal_flag" (npu3aHak noBTOpeHMs B HOpManbHOM COCTOSIHUW) yKa3blBaeT,
nNpoAaoSKaTb NI MHOrOKpPaTHO aHMMaLMOHHOe oTobpaxeHue KHomku (i), npebbiBatoLlen B
HOPMasnbHOM COCTOSHUM.

"start_object_id_selected" (ngeHTUMKaTOp HA4YanbHOro obbekTa B BblAeNeHHOM
COCTOSIHUM) NpeacTaBnsaeT cobon Takoe nosne, YTo B cyvae Korga Bu3yanu3auns KHomku (i)

B BblAENEHHOM COCTOSIHUM OCYLLECTBMSIETCA B BUAE aHMMaL M1, B 3TOM rnone
"start_object_id_selected" ykasbiBaeTcs nepsbiii HOMeEP U3 YMcsia NOPSAKOBbIX HOMEPOB,
NPUCBOEHHLIX MHOXecTBY ODS-cermMeHToB, COCTaBMSAIOLWMNX 3TY aHMMaLMIO.

"end_object_id_selected" (naeHTMdUKaATOP KOHEYHOrO OOBLEKTA B BblAENTIEHHOM COCTOSIHUN)
npeacTaBngeT cobon Takoe More, YTo B CNyyae Koraa Busyanunsaumst KHOMKW B BblENEHHOM
COCTOSIHMM OCYLLIECTBIISIETCA NOCPeACcTBOM aHuMauun, B 3Tom none "end_object_id_selected"
yKa3bIBaeTCs MOCNeAHUA HOMEp 13 YMcna NopsiaKoBbIX HOMEPOB, NPUCBOEHHBLIX MHOXECTBY
ODS-cermeHTOB, COCTaBNALLLMX 3Ty aHuMauuo. Ecnv ngeHtudpukaTop, ykasaHHbIn B
end_object_id_selected, sBnsieTca Tem xe cambiM, YTO U MAEHTUUKATOP, YKa3aHHbIN B
start_object_id_selected, To nsobpaxxkeHnem gns kHonku (i) OygeT HenoaBMKHOE
n3obpaxeHne, COOTBETCTBYIOLLEE 3TOMY MAeHTMdUKaTopy B Ipadnyeckom obbekTe.

"repeat_selected_flag" (npu3Hak NOBTOPEHMS B BbIAENIEHHOM COCTOSIHMM) YKa3bIBaET,
NPOAOITKaTh M MHOTOKPATHO aHUMaLMOHHOe OTobpaxeHue Ans KHonku (i), npebbiBatoLLen B
BblaeneHHom coctosHuu. Ecnu start_object_id_selected n end_object_id_selected nmetot
O[HO 1 TO e 3HadeHue, To 3To nosie dyaeT ycraHoeneHo B 00.

"start_object_id_activated" (ngeHTndmkaTop HavanbHOro obbekTa B aKTMBMPOBAHHOM
COCTOSIHUM) NpeacTaBnseT cobon Takoe nose, YTo B cyvae Korga Bu3yanu3auns KHomku (i)

B aKTMBHOM COCTOSIHMM OCYLLECTBNSAETCA NOCPEACTBOM aHMMaLMK, B 3TOM More
"start_object_id_activated" ykasbiBaeTcs nepBbii HOMEP M3 YMcria NopaaKoBbIX HOMEPOB,
NPUCBOEHHLIX MHOXecTBY ODS-cermMeHToB, COCTaBMSIOLWMNX 3TY aHMMaLMIO.

"end_object_id_activated" (ngeHTndmrKaTOp KOHEYHOro 06beKTa B aKTUBMPOBAHHOM
COCTOSIHUM) NpeacTaBngaeT cobon Takoe none, Y4To B Cry4vae Korga BM3yanu3auns KHOMKN B
aKTMBHOM COCTOSIHUW OCYLLECTBRSIETCS NOCPEeACTBOM aHMMaUun, B 3TOM nose
"end_object_id_activated" yka3sbiBaeTca nocnegHuii HOMep 13 4Yucrna NopsaKoBbLIX HOMEPOoB (TO
ecTb object_id), npucBoeHHbIX MHOXecTBY ODS-cermMeHToB, COCTaBMSALWMX 3Ty aHUMaLMIO.

[anee paccmaTtpmBaeTcsa KOMaHOa KHOMKMK.

KomaHga kHonku (button_command) npegcrasnset cobon komaHay, noanexallyro
WCMOSTHEHWNIO NPY YCTaHOBKE KHOMKM (i) B aKTUBHOE COCTOSIHUE.

Hwxe paccmaTprBaeTcs npuMep MHTEPaKTUBHOMO yrpasneHus nocpeacteom ICS-cermeHTa.
310T Npumep npeanonaraeT ODS-cermeHT u ICS-cermMeHT, TakMMn Kak Te, 4YTo
npounncTpmupoBaHbl Ha dur.44. dur.44 nokasbiBaeT cBs3n mexay ODS-cermeHToMm,
BKNIOYEeHHbIM B HAabop DSn, n ICS-cermeHToM. Npegnonaraetcs, 4to Habop DSn cogepxut
cermeHTbl ODS11-19, 21-29, 31-39 1 41-49. Cpean atnx ODS-cermeHToB cermeHTbl ODS11-19
COOTBETCTBEHHO MIMIOCTPUPYHOT COCTOAHMS KHOMKU A; cermeHTbl ODS21 - 29 unntoctpupytoTt
cocTosAHUsA kHomnkn B; ODS31-39 - coctosiHua kHonku C; n ODS41-49 - cocTosAHMSA KHonku D
(Mpocbba o6paTnTh BHUMaHWE Ha hurypHyto ckobky "}"). 3atem npeanonaraeTcs, 4To
cpencTBa ynpaBneHnst COCTOSHUAMW AN 9TUX KHOMOK: KHOMKK A - KHoMnku D, onucaHbl B
anemeHTax button_info (1), (2), (3), (4), cOOTBETCTBEHHO.

MoMeHT BpeMeHM OCyLLEeCTBIEHUN YrpaBneHns nocpeactsom ICS-cermeHTa coBnagaet ¢
MOMEHTOM BpeMEeHN O0ToBparkeHnsa AaHHbIX (pt1) NPoM3BONLHOrO KMHOKaApa U3 KMHOMUIbMA,
NoKa3aHHOro Ha dur.45, n 3To 03Ha4YaeT, YTO NHTEPAKTUBHOE 3KpaHHOe n3obpaxeHue tm1,
cocTaBreHHoe 13 KHorku A - kHonku D, ByaeT oTobpaxaTtbcsa Oyayyn BcTaBneHHbIM (gs1) B
9Tn aaHHble (pt1) kMHokaapa (gs2). MocKonbKy MHTEPaAKTUBHOE SKPaHHOE n3obpaxeHne
06pa3oBaHO M3 MHOXECTBA KHOMOK B COOTBETCTBMM C COAEPKUMbIM KMHOMNBbMA, TO C
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MCcnorb3oBaHUeM KHOMOK 1 npu nomoum |CS-cermeHTa CTaHOBUTCSH BO3MOXHbBIM
BM3yanv3npoBaTbh BECbMa peanucTUdHble N30bpaxeHus.

®dur.46 nnnoctpupyeT onncaTenbHbIn npumep ICS-cermeHTa B cnyyae, npyv KOTOPOM
COCTOsiHME KHOMKKM A - kHonkn D meHsieTca Tak, kak nokasaHo Ha dur.47. Ctpenku hhi n
hh2, nokasaHHble Ha ®ur.47, npeacTaBnslOT B CUMBOSIMYECKOM BMAE U3MEHEHNE, NOPOXAAaeMOe
neighbor_info() (MHdopmaumnen o cocegHnx kHomkax) M3 coctasa button info(1)

(nHdopmavmm (1) o kHonke). MHdopmauma neighbor_info() 3 coctasa button info(1) nmeet

B CBOEM COCTaBe anemMeHT lower_button_number (Homep HWXHER KHOMNKK), Kyaa 3aHeceHa
kHonka C. CrnegoBaTenbHO, €Criv B TO BPEMS, MOKa KHoMka A HaxoguTcs B BblAENEHHOM
COCTOSIHUM, MPOU3BOANTCA OnepaLms Nonb3oBaTensi, 3akMoYalLLasiCs B HaXXaTUKM KNasBuLLIK
MoveDown ("MNepemelleHne BHn3") (dur.47, up1), T0 B BbiAENEHHOM COCTOSIHUM ByaeT kHonka C
(Pwur.47, sj1). Nockonbky 3HadveHue right_button_number (HOMep NpaBow KHOMKK) B
neighbor_info() n3 coctasa button info(1) yctaHoBneHo kak kHorka B, To ecnu B TO

BpeMsl, Noka KHOMka A HaxoauTCH B BbIAENEHHOM COCTOSHUM, MPOU3BOAMTCS onepauns
nonb3oBaTens, 3aknoyatoLlascs B Haxatum knaesmwm MoveRight ("lMepemelyeHne Bnpaso"”)
(dwur.47, up2), T0 B BbiAENEHHOM COCTOSAHMU ByaeT kKHomnka B (dwur.47, sj2).

Ctpenka hh3 Ha ®ur.47 nokasbliBaeT onepauuio ynpasneHnsa ans uaMeHeHnsa CoOCTOSAHUA
uHdopmaumn button info(3), npu nomowm nHpopmaumm neighbor_info(). Nockonbky 3HavyeHne
upper_button_number (Homep BepxHen kHonkKn) B neighbor_info() n3 coctaea button
info(3) ycTaHOBMNEHO Kak KHoMKa A, TO ecrnim B To BpeMa? noka kHonka C Haxoautcs B
BblAENEHHOM COCTOSIHUK, NPOU3BOAMTCS Onepauusa Nonb3oBaTens, 3akmoyaoLLascs B HaxXaTum
knasuwn MoveUp ("MNepemelleHre BBepx"), a KHONKa A BO3BpaTUTLCS B BbiAeNEeHHoe
COCTOSIHME.

[anee paccmaTpuBatloTcsa n3obpaxeHus ans kHonku A - kHonku D. MNpu aTOM npegnonaraetcs,
yto cermeHTel ODS11, 21, 31 n 41 umetloT N306pakeHnsl, NPOUNITHCTPUPOBaHHbIE HA Pur.49 u
T.n. Mockonbky B ICS-cermeHTe nHdopmauna normal_state_info() (nHdopmauma o HopmanbHOM
COCTOSHMM) U3 cocTaBa MHgopmauun button_info(1) nmeet naeHTdrkaTopsl
start_object_id_normal (ngeHTudmkaTop Ha4yanbHOro o6bekTa B HOpManbHOM COCTOSIHUM) U
end_object_id_normal (ngeHTnmkaTOp KOHEYHOro 06bEeKTa B HOPMaASIbHOM COCTOSIHMM),
KoTopble yka3biBaloT cermeHTbl ODS11-13, TO HOpManbHOE COCTOSHME ANs KHOMKM A
npeacTtaeneHo kak aHumauma ODS11-13. Kpome Toro, nockoneky nHdopmawms
selected_state_info() (MHdopmaLma o BblgeNeHHOM COCTOSIHUN) U3 cocTaBa MHopmaumm
button_info(1) nmeet naeHtndukatopsl start_object_id_selected (naeHTudunkaTop
HavanbHOro obbekTa B BblaeneHHoM cocTtosiHuKn) n end_object id_selected (ngeHTndmkaTop
KOHEYHOro obbekTa B Bbl4ENEHHOM COCTOSIHUM), KOTOpble YKa3biBatoT cermeHTel ODS14-16, T
BblAENEeHHOe COCTOsAHME ANs KHOMKM A npeacTtaBneHo Kak cermeHTel ODS14-16. B pesynbTate
9TOro NMpu YCTaHOBKE KHOMKU A MOnb3oBaTesnieM B BblAENIEHHOE COCTOSIHNE MOPTPET,
npeacTaensalowmin cobon n3obpaxeHme Ha KHomke A, UIBMEHUTCS C TOro, YTO OTHOCUTCS K
cermeHtam ODS11-13, Ha TOT, 4YTO OTHOCKTCA K cermeHTam ODS14-16. MNpu aTom ecnun
BbINOSIHEHA HACTPOWKa, Npu kKoTopon "repeat_normal_flag" (npu3Hak NnoBTOpeHUs B
HOpManbHOM COCTOsIHUK) U "repeat_selected_flag" (npm3Hak NOBTOpPeHNS B BblOENEHHOM
cocTosHMM) ycTaHoBreHsbl B 1 B nHdopmarmm normal_state_info() un selected_state_info()
COOTBETCTBEHHO, TO aHuMaumss ODS11-13 n aHumayma ODS14-16 Gyaet oTobpakaTbcA
MHOrOKpaTHO M HENPEPbLIBHO, YTO NOKa3aHo 3Hakamu "->(A)", "(A)->", "->(B)" n "(B)->" Ha
yepTexe.

Ecnin kHonke A - kHonke D npucBoeHo MHOXecTBO ODS-cermMeHToB, KOTOPbIE CMOCOOHDI
BM3yanv3npoBaTh aHMMaLMIO U COOTBETCTBYHIOLLME CpeacTBa ynpaeneHus onucaxsl B ICS-
CErMeHTe, TO yrnpaBrieHne COCTOSTHMEM KHOMKM MOXET ObITb peanv3oBaHo 60onee n3oLpeHHo u
ObICTPO (HaNpUMep, N3MEHSS MPU M3MEHEHUK onepauun Nofb3oBaTeNs BblipaXeHne nuua
nepcoHaxa Ha n3obpaxeHun).

[anee paccmatpuBaeTcd nopsagok pacnonoxeHmns ODS-cermenTa B OTOGpaxkaemom Habope.
Kak 66110 ynomsaHyTo Bbiwe, ODS-cermeHT, npuHagnexawmin k Otobpaxxaemomy Habopy,
ykasbiBaeTca ICS-cermeHTOM AN NnpeacTaBneHns OQHOro COCTOSHUA KHOMNKK. Mopagok

Ctpanuua: 43



170

15

20

25

30

35

40

45

50

RU 2329611 C2

pacnonoxeHnss ODS-cermeHTa B OToOpaxkaemom Habope onpeaensaeTcs B COOTBETCTBUM C
yKaszaHueM Ha TO, Kakoe COCTOSIHME KHOMKM OH AOMMKEeH NpeacTaBnAaTh.

Ecnu onucaTb aTo 6onee koHkpeTHO, To ODS-cermeHThl B OTOOpakaemom Habope
CrpynnupoBaHbl B COOTBETCTBUN C TEM, KaKOe COCTOSIHUE OHW NpeacTaBnsatoT: (1) kak
npeacTaensalLLmMe HopManbHOe COCTOsIHME, (2) Kak npeacTaBnsaoLLmMe BblAeneHHoe COCTOsiHue,
(3) Kak NpegcTaBnsOLWLME aKTUBHOE COCTOSIHME U T.M. Kaxxaas us Takmx rpynm, Kotopas
npeacTaBnsAeT 0gHO COCTOSIHUE KHOMKU, UMEHyeTCH "rpynna COCTOSAHUS KHOMOK". 3aTeM 3Tu
rpynnbl COCTOSIHWA KHOMOK pacnonaralTcs B Nopsake, TakoM Kak "HopManbHOe COCTOsSHuE ->
BbleneHHoe COCTosAHME -> aKTUBHOE cocTosiHMe". OnpeaeneHne 3Toro Nopsiika pacnonoXeHus
ODS-cermeHTa COOTBETCTBEHHO OonpeaenuT 1 nopsagok pacnonoxeHns ODS-cermeHTa B
Otobpaxaemom Habope.

®ur.50 nnnioctpupyeT nopsagok pacnonoxeHna ODS-cermMeHToB, NpUHaanexawmnx K
OTobpaxaemomy Habopy. Bo BTOpoM psagy aTol cxembl NoKa3aHbl TPW FPYMbl COCTOSIHUSA KHOMOK
atoro OTtobpaxaemoro Habopa. ATOT YepTex NokasbiBaeT Tpu Habopa ODS-cermeHToOB: Habop
ODS-cermeHTOB, KOTOPbIV BU3yanuanpyeT HopmarnbHoe cocTtosiHne (ODS-cermeHThl angd
HopmanbHoro coctosiHus); Habop ODS-cermMeHToB, KOTOPbI BU3yanu3upyeT BbiAeneHHoe
coctosiHne (ODS-cermeHThl Ans BoiaeneHHoro coctosHms); n Hadbop ODS-cermMeHToB, KOTOPbI
BU3yanuaupyet aktnsHoe coctosiHue (ODS-cermeHTbl Ans AKTUBHOMO COCTOSIHUS). QTU rpynnbl
COCTOSIHUSI KHOMOK pacnonoXeHbl B Nopsake "HopMaribHoe COCTOsIHWE -> BblAeNeHHoe COCTOsSHME
-> akTUBHOE cocTosHue". Llenb aToro nopsiika pacnonoxeHus 3aknyaeTcs B TOM, YTobbl
CUMTbIBATb T€ KOMMOHEHTbLI, KOTOpPblE COCTaBMAIOT NepBoHavarnbHoe oTobpaxeHne
WHTEPAKTMBHOIO 9KPAHHOTO N3006paXkeHns paHee CYNTbIBAHUS OPYTMX KOMMIOHEHTOB, KOTOpbIE
COCTaBNAT 3KpaHHOE oToDOpaxeHne nocrie 06HOBIEHNS.

Mepebin psa Ha ®ur.50 nokasbiBaeT ['paduyeckue obwekThl "An, Bn, Cn, Dn, As, Bs, Cs,

Ds, Aa, Ba, Ca, Da". Nugekc "n", npucBoeHHbIi An, Bn, Cn, Dn, npegcraBnaet HopmMarbHoOe
COCTOSIHME COOTBETCTBYHOLLEN KHOMKN. AHaNorn4HbIM 00pa3omM nHAeKC "s", NpUCBOEHHbIN As, Bs,
Cs, Ds, npeacraenseT BblAeneHHOe COCTOSAHME COOTBETCTBYHOLLEN KHOMKK, a MHAEeKC "a",
npuceoeHHbIn Aa, Ba, Ca, Da, npeacrtaBnsdeT akTUBHOE COCTOSIHME COOTBETCTBYIOLLIEN KHOMKW.
Btopoin psg Ha ®ur.50 nokasbiBaeT rpynnbl COCTOSHUS KHOMOK, K KOTOPbIM NpuHaanexar
Mpadhmyeckme ob6beKThI M3 NepBoro psaa. CrnegyeT OTMETUTb, YTO HA 9TOM YepTexe Kaxaomy
Habopy cermeHToB ODS1-ODSn npMcBOEH 0QMHAaKOBbLIN HOMepP, Takor kak 1 n n. OgHako aTn
Habopbl oTNMYaloTCa Apyr oT Apyra u npuHagnexat Kk N-ODS-cermeHTam, S-ODS-cermeHTam u
A-ODS-cermeHTam COOTBETCTBEHHO. OTO TAKKE OTHOCUTCH U K KaXKAOMY aHanorMyHoMy YepTexy,
cnegyoLlemMy Huxe.

®ur.51 nnncTpmpyeT 3MEHEHNs COCTOSHUSA MHTEPaKTUBHOIO 3KPaHHOIo N306paxeHus, Ha
KOTOPOM pacnonoXeHbl rpynnbl COCTOSAHWUS KHOMOK, Noka3aHHble Ha dur.50. MIHTepakTnBHoe
3KpaHHOe n3obpaxeHue Ha STOM YepTexe NMeeT MHOXECTBO COCTOSIHUIA, KOTOPLIMW ABMSIOTCS:
"nepBoHavanbHoe oTobpaxeHne", "obHOBNEHHOE OTOOpaXkeHNe B COOTBETCTBUN C NEPBLIM
aevictBuem none3oBatens” un "obHOBNEHHOE 0TOOpakeHne B COOTBETCTBUU CO BTOPbIM
AevictBuem nonb3osatens". CTpenkn Ha 3TOM YepTexe NpeacTaBNAlT AeNCTBUS NoNnb3oBaTens,
KOTOpbIe 3anycKalT COOTBETCTBYIOLLYK CMEHY COCTOSHUSA. B COOTBETCTBUN C 9TUM YepTexoMm
yeTblpe kHomku A, B, C 1 D nmeloT "HopManbHoe cocTosiHue", "BblaeneHHoe COCTOsHue",
"aKTUBHOE COCTOSIHME", COOTBETCTBEHHO. MOXHO NOHATb, YTO NPW BbINONTHEHUU
nepBoHa4arnbHOro otobpaxeHus Heobxogumel IMpadmyeckne o6bLEKTLI, NpegHa3HauYeHHble Ans
BM3yanu3auum Tpex HopmarbHbIX COCTOSHUN, 1 "padmyecknii 06bEKT, NpegHa3HauYeHHbI Ans
BU3yanusauuun O4HOro BblAeneHHOro COCTOSAHUS.

[axe B TOM cny4dae Korga KHomMka, Bblgendemas no yMmonyaHuio, He onpegereHa, u To, Kakas
KHOMKa NoanexuT yCTaHOBKE B BblAeNeHHOe COCTOAHME, U3MEHSeTCA AnHaMMYeckum obpasom,
nepBoHa4vanbHoe oTobpaxeHne ByaeT peanv3oBaHo, Kak TONbKO 3aBepLlaeTcs AekoanpoBaHue
ansa Npadmyeckmx o6beKToB, NpeacTaBnSaoLWNX HOpMarbHOe COCTOSHUE U BblaeneHHoe
COCTOSIHWE ANS KaXOoW KHOMKKU. YUnTblBas 3TO, OaHHbIN BapuaHT OcyLLecTBneHns nsobpeTteHus
pacnonaraeT rpynnbl COCTOSAHWUS KHOMOK, KaXkaas N3 KOTOPbIX COOTBETCTBYET OAHOMY U3
COCTOSIHWIA, OTNIUYHOMY OT ApYrux, B nopsake "HopMaribHoe COCTOsIHUE -> BblgeneHHoe

Ctpanuua: 44



170

15

20

25

30

35

40

45

50

RU 2329611 C2

COCTOsIHME -> aKTMBHOE COCTOsIHME", YTO NokasaHo Bo BTopoM psagy dur.50. Takoe
pacrnonoxeHne peanuayeTt NepBoHavanbHoe oTobpaxeHue gaxe B Cryyae, Koraa CUMTbIBAHME U
nekoanpoBaHne ODS-cermMeHToB, COCTaBNSAOLMX aKTUBHOE COCTOSHWUE HE 3aBEpPLUEHbI, U
NomMoraeT COKpaTUTb Nepuoa, HauMHaLWMCA ¢ Havana cuntbiBaHna OTobpaxkaemoro Habopa m
3aKaH4MBaloLLErocsl 3aBepLUeHeM NePBOHAYAIIbHOMO 0TOBpaxeHus.

[anee Huxe paccmaTpmBaeTcsa TO, B KAKOM nopsagke pacnonoxeHbl ODS-cermeHThbl,
NPOUNNIOCTPMpPOBaHHbIE HAa ®ur.48 n 49. dur.52 nnnoctTpmpyeTt Nopsaok pacnonoxeHns ODS-
CErMeHToB B oTobOpaxaemom Habope. Ha atom vepTtexxe ODS-cermeHThbl Ana HopmanbHoro
COCTOsIHMSA cocTaBnAaT cermeHTbl ODS11-13, ODS21-23, ODS31-33 n ODS41-43. ODS-
cermMeHTbl ans BolgeneHHoro coctosiHna coctaBnsatoT cermenTbl ODS14-16, ODS24-26, ODS34-
36 n ODS44-46, n ODS-cermeHTbl AN AKTUBUPOBAHHOIO COCTOSIHUSI COCTaBIISIOT CErMEHTbI
ODS17-19, ODS27-29, ODS37-39 n ODS47-49. CermeHTbl ODS11-13 npeaHasHayveHbl ons
BU3yanuaauumn n3aMeHeHns B BbipaXXeHUn nuua nepcoHaxa, nokasaHHoro Ha dur.49. To xe camoe
OTHocuTCS K cermeHTam ODS21-23, ODS31-33 n ODS41-43. CnegoBaTensHO, pacnonaras atu
ODS-cermeHTbl B BEPXHEN rpynne COCTOAHUSI KHOMOK, CTAHOBUTCS BO3MOXXHbIM OpraHnM3oBaTh
NOAroTOBKY NMepBOHaYanbHOro oTobpaxeHus gaxe B cepeguHe cuntbiBaHna OTobpaxkaemoro
Habopa. B cooTBETCTBMM C 3TUM UHTEPAKTUBHOE KPAHHOE M300paxeHue, cogepxallyee
aHMMaUnio, MOXeET BbITb OCYLLECTBEHO Oe3 3aAepXKKU.

Hanee paccmatpuBaeTcs nopsgok pacnonoxeHns ODS-cermMeHToB, Ha KOTopble
OCYLLECTBNATCA MHOXECTBEHHbIE CCbISIKM CO CTOPOHbI MHOXECTBa KHOMOK. Mpy 3TOM Hanuune
MHOXECTBEHHbIX CCbISIOK 03Ha4aeT, 4To object_id (naeHTndukatop obwekta) ODS-cermeHTa
yKka3aH B AByx nnu 6onee nHpopmaumsix normal_state_info() (MvHdopmauus o HopmanbsHOM
cocTtosiHmm), selected_state_info() (nHpopmayms o BblgeneHHOM COCTOSAHUM)
activated_state_info() (MHdopmaunsa 06 akTMBMpPOBaAHHOM COCTOsIHMKM). bnarogaps
MCNOMNb30BaHMIO Takoro cnocoba ocyLeCcTBNEHUS MHOXECTBEHHBIX CCbIFIOK BblAENEHHOe
COCTOSIHME KHOMKN MOXET ObITb BU3yanun3mMpoBaHO C ucnonb3oBaHnem [padmyeckoro obbexTa,
npegHasHa4YeHHoro Ang BM3yanunsaumm HopmManbHOro COCTOAHUS APYron KHOMKW. OTO No3BonseT
OCYLLECTBNATL COBMECTHOE MCMNOSb3oBaHne n3obpaxeHus Mpadmyeckoro obbekta. Takoe
COBMECTHOE MCMNONb30BaHMe NOMOraeT CokpaTuTb konmnyectBo ODS-cermeHToB. B aTOM cniyvae
npobnema, kacarwwascsd ODS-cermeHTa, UCNOMNb3yeMOro Npu OCYLLLECTBNEHUN MHOXECTBEHHbIX
CCbISTIOK, COCTOUT B TOM, K KAKOW rpynne COCTOSAHUA KHOMOK npuHaanexumTt atoT ODS-cermeHT.

Ecnn onncatb 310 60nee KOHKPETHO, TO B Crlydae Korga HopMaribHOEe COCTOSIHWE OOHOM
KHOMKM 1 BblOENEHHOE COCTOSAHMNE OPYrOon KHOMKN BU3yanuanpyotcsa nocpegctsom ogHoro ODS-
cerMeHTa, HeobxoaUMO NPUHATE peLLeHVEe Ha NpeaMeT Toro, npuHagnexut nu atot ODS-
CErMeHT K rpynne COCTOAHMS KHOMOK, COOTBETCTBYHOLLEN HOPMaribHOMY COCTOSIHUIO, UMK K
rpynne COCTOSIHUSA KHOMOK, COOTBETCTBYHOLLEN BblAENEHHOMY COCTOSIHMIO.

B aTtom cnyvyae ODS-cermeHT pa3mellaeTcs TONbKO OAWH pa3 B TOW rpynne COCTOAHUS
KHOMOK, KOTOpasi COOTBETCTBYET COCTOSHMIO, NOSIBNALLEMYCS paHbLUe APYTUX.

Ecnun HekoTopbli ODS-cermeHT ncnonb3yeTcs npy OCyLLeCTBNEHNN MHOXECTBEHHbIX CCbINOK
Kak B HOpMaribHOM COCTOSIHUK, TaK N B BbIAENEHHOM COCTOSAHMMU, TO 3TOT ODS-cermeHT Byaet
pacnosioXeH B rpynmne COCTOSIHUSA KHOMOK, COOTBETCTBYOLLEN HOpMarnibHOMY cocTosiHuio (N-ODS-
CErMeHThl), @ He B rpynne COCTOSHUSA KHOMOK, COOTBETCTBYIOLLEN BblAENEHHOMY COCTOSAHUIO (S-
ODS-cermeHTbl). Kpome Toro, ecnu gpyroi ODS-cerMeHT ncnonb3yeTcs Npu OCyLLeCTBNEHNN
MHOXECTBEHHbIX CCbIFIOK KaK B BblAESIEHHOM COCTOSIHMM, TakK U B aKTUBHOM COCTOSIHUW, TO 3TOT
ODS-cermeHT OyaeT pacnosioxeH B rpynmne COCTOSHUSA KHOMOK, COOTBETCTBYIOLLEN BblAENIEHHOMY
cocTosiHuto (S-ODS-cerMeHThl), a He B rpynne COCTOSIHMS KHOMOK, COOTBETCTBYHOLLEN aKTUBHOMY
coctosiHuto (A-ODS-cermeHTbl). B o6wem ODS-cermeHTbl Npu TakoM cnocobe ocyLecTBneHus
MHOXECTBEHHbIX CCbINIOK OyayT pacnonoXeHbl TONbKO OAMH pa3 B TOW rpynne COCTOSAHUSA KHOMOK,
KOTOpasi COOTBETCTBYET COCTOSIHMIO, NOSABASOLWEMYCS paHbLue OPYTUX.

[anee paccmatpuBaeTca nopsagok pacnonoxernns ODS-cermeHToB B rpynne S-ODS-
cermeHToB. B S-ODS-cermeHTax 10, kakori ODS-cermeHT cneayet nepsbiM, 3aBUCUT OT TOrO,
onpegeneHa nNu KHomMka, Bblaensdemas no yMonyaHuo, CTaTU4eCKM Ui OHa onpeaensieTcs
OnHamudeckn. KHomka, Bbiaensiemas no ymonyaHuio, onpegensieMasi ctatmyecku, uMeeT
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JencteutensHoe (To eCcTb CyLLEeCTBYIOLee Ha caMOM [erie) 3HaYeHne, KoTopoe YCTaHOBIEHO (3a
uckrnodeHnem 3HadveHus 00) B anemeHTe default_selected_button_number (Homep kHonkw,
Bblaensaemomn no ymonyanuto) B ICS-cermeHTe, 1 aTO 3HadYeHWe onpeaenseT KHonky. B cnyyae
koraa default_selected_button_number ykasbiBaeT 4eACTBUTENbHOE 3HAYEHNe, U Npu
ycnosuu, 4to B N-ODS-cermeHTax HeT ODS-cermeHTa, NpeacTaBnsowero aTy KHOMKy,
Bblaensaemyto no ymonyaHuio, ODS-cermeHT, npeacTaBnsAoLWMA 3TY KHOMKY, BblAENAEMYH0 Mo
ymon4yaxuio, 6yoeT pacnonoXeH nepsbiM.

Ecnu default_selected button_number ykasbiBaeT 3HauyeHune 00, TO KHOMKa,
yCTaHaBnMBaeMasi B BblAefNleHHOe COCTOsIHME MO YMOIYaHuio, OyaeT M3MeHATbCA AUHAMUYECKN B
COOTBETCTBUM C COCTOSIHUEM, CIOXUBLUMMCH CO CTOPOHbI YCTPOKCTBA BOCNPOU3BELEHMS.

Cnyyan, npu kotopom default_selected_button_number gomkeH ObiTb YCTaHOBMEH Ha
ykasaHue 3Ha4veHusa 0, npeacrtaBnsieT cobon, HanpumMep, CUTyauuto, NpyY KOTOPOW NOTOK
AVClip, B KoTOpOM 6bIN MynbTUNNekcMpoBaH OTobpaxxaembli HAOOP, CAYXUT TOYKOM
coeguMHeHUs O4ns MHOXEeCTBa QOPOXEK BocnponssedeHus. Ecnuv, Hanpumep, npegbigyLuimne
MHOXECTBEHHbIE JOPOXKKM BOCMPON3BEAEHNSI NPEACTaBNST cobO COOTBETCTBEHHO NEPBLIN,
BTOPOW M TpeTun pasgernbl u OTobpaxxaeMblii HAbop, ABNASICb TOYKOW COEANHEHMS,
npegHasHayeH ans oTobpaKeHNsa KHOMOK, COOTBETCTBYIOLLMX NEPBOMY, BTOPOMY U TpeTbEMY
pasgenam, bbino 6bl HeagekBaTHLIM OnpeaensTb B Ka4eCcTBe YMOYaHNS KHOMKY, KoTopast
[OoMmkHa ObITb B BblAeNeHHOM cocTosaHUN, B anemMeHTe default_selected button _number.

B Takom cny4vae ngeanbHbIM ObIN0 Obl U3MEHATEL KHOMKY, KOTOpasa AOMMKHa ObITh B
BblAENEHHOM COCTOSIHUK, B COOTBETCTBUUN C TEM, Kakas JOPOXKa U3 NpeablayLmx
MHOXXECTBEHHbIX JOPOXEK BOCNPON3BEAEHNS BOCMPOM3BOANIACE HA TEKYLUIA MOMEHT, 40
pocTtmkeHus atoro OTobpaxxaemoro Habopa (Hanpumep, Aenasa Takol KHOMKOW KHOMKY BTOPOro
pasgena npu AOCTWXEHUM 3Toro Habopa M3 NepBoro pasgena, KHOMKy TPeTbero pasgena npu
OOCTMXKEHUM 3TOro Habopa n3 BTOPOro pasgernia U KHOMKy YeTBEpPTOro pasaena npu OCTMKEHUN
aToro Habopa u3 TpeTbero pasgena). B crnyyae korga kHonka, kKoTopasi 4OKHa ObITb B
BblAeNeHHOM cocTosiHUK, ByaeT MeHaTbes, default_selected_button_number (Homep KHOMKM,
BblAensaemon No ymonyaHuio) dyaeT 3afaH Kak He4eNCTBUTENbHbIN (He CYyLLEeCTBYOLNIA Ha
camom fene), To ecTb eMy npucBamBaeTcs 3HavyeHne 0. NMocKoMnbKy KHOMKa, KoTopast A0IMKHa
ObITb B BblAENTEHHOM COCTOSIHUM, OyAeT MeHsTbCA, TO NpeaycMmaTpmBaThb pacrnosoXeHne
onpegeneHHoro ODS-cermeHTa B Havane rpynmnbl COCTOAHMS KHOMOK He TpebyeTcs.

®ur.53 nokasbiBaeT pasnnyune B pacnonoxeHnn ODS-cermeHToB B rpynne S-ODS-cermeHToB
Mexay cnyyaem, korga default_selected button_number=0 (Homep kHOMKKW, BblZENAEMON MO
ymonyaHuio = 0), n crniyyaem, korga oH " = kHorka B". Ha aTom 4yepTexe nyHKTUpHas NUHUS
ss1 nokasbiBaeT pacnonoxernne ODS-cermeHToB B rpynne S-ODS-cermeHTOB B criydae, npu
koTopoMm default_selected_button_number (HOMep KHOMKW BbIAENAEMON NO YMONYAHUIO)
yKasblBaeT KHOMKY B; a nyHKTUpHas nuHUa ss2 nokasbiBaeT pacnonoxeHne ODS-cermeHToB B
rpynne S-ODS-cermeHTOB B cnyyae, npu kotopom default_selected button_number ykasbiBaet
3HayeHune = 0. Kak nokasblBaeT 3anncb Ha 3TOM YepTexe, B criydae Korga
default_selected_button_number ykasbiBaeT kHonky B, nepebimun cpean S-ODS-cermeHToB
pacnonoxeHbl cermeHTbl ODSB, nokasbiBatoLme BbiaeNeHHoe cocTosiHne kHonkn B, a ODS-
CEerMeHTbl ApYrmMx KHOMOK pacnosioXeHbl Nocre HUX. B NnpoTMBONOMIOXHOCTL 3TOMY, B Criydae
koraa default_selected_button_number yka3sbiBaeT 3HayeHue 0, nepBbIMU PacnONOXeHbI
cermeHTbl ODSA, nokasbiBaloLLMe BblAENEHHOE COCTOsiHME KHomkn A. Taknm obpasom, To,
asnsetca nu default_selected_button_number (Homep kHOMKK, BbIAENSEMON MO YMOMYaHMIO)
OEenCTBUTENbHBIM (CYLLECTBYIOLLIEM HA CaMOM Aefne) Unn HET, 3acTaBnsieT NopPsiAoK
pacnonoxeHns S-ODS-cermeHToB CUNbHO MEHATLCA.

[anee HWxe paccmaTtpuBaeTcs To, KakuMm obpazom OTobpaxkaembln Habop, NMEKOLLNA 3TU
ICS-cermeHT 1 ODS-cermeHTbl, pacrnonoXeH Ha BpeMeHHO wkane ans notoka AVClip. DTS-
mMeTka n PTS-meTka ODS-cermeHTa MoryT 6bITh YCTAHOBIIEHbI HA OCHOBE BbIPaXeHUN,
NOKa3aHHbIX B MEPBOM BapuaHTe OCYLLECTBMNEHUS n306peTeHnsi. B NpoTMBOMNOMNOXHOCTb 3TOMY
DTS-meTka n PTS-meTka ICS-cermeHTa ByayT OTnMYaThCs OT TEX, YTO NokKasaHbl B MEPBOM
BapuaHTe ocyLleCcTBNeHnst n3obpeTtennsa. Huxe paccmatpusatotcs 3HavyeHna DTS-meTkm n PTS-
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MeTkn ICS-cermeHTa.

B cnyyae HaxoxaeHus HenocpeacTBeHHO nocne Hadvana Ceepxkagpa PTS-meTka B ICS-
cermeHTte OyaeT yCTaHOBMEHA Kak 3HaYeHne, paBHoe unu bonbluee, YeM 3HaAYEHUe, NoNyYeHHoe
B pe3ynbtate cymmupoBaHus (1) aHadeHns PTS-meTkn ODS-cermeHTa, y KOTOPOro Bpems
JeKkooupoBaHus sienseTca nocnegHum cpean ODS-cerMeHToB, COCTaBNALMX NEPBOHaYanbHoe
oTobpakeHne Habopa DSn, (2) BpemeHn, Heo6xo4MMOro Ans Toro, YTobbl OYUCTUTL
Mpadudeckyto matpuyy, u (3) BpemeHu 3anucu ansa sanvcu Ipadudeckoro o6bLekTa,
nonyyeHHoro nocpeacTsomM agekoamposaHua ODS-cermeHTa B ['pacdmnyeckyto maTtpuuy. C apyroun
CTOPOHBI, B CIy4ae HaxXoXAEeHWs1 B TOUKE 3axBaTa OHa OyaeT yCTaHOBIEHa Kak 3HaveHue,
paBHoOe nnu Gonbluee, YeM 3Ha4YeHne, NoydeHHoe NyTeM crnoxeHus (3) BpemMeHu 3anucu
mMatpuybl ¢ (1) 3HavyeHnem PTS-meTkn ODS-cermeHTa.

B cnyyae korga B ICS-cermeHTe ykasaH default_selected_button_number (Homep KHOMKM
BblAENSAEMON MO YMOMYaHWI0) NepBOHaYanbHoe oToOpaXeHne MOXET ObiTb OCYLLECTBMEHO 3a
Bpems, Tpebyemoe ans (i) aekoguposaHust ODS-cermeHToB Ansi BU3yanuM3auumn HOpMarbHOro
COCTOSAHMSI BCEX KHOMNOK U (ii) aekoanpoaHusa ODS-cermeHTOB Ans BM3yanusaumm Bbl4eneHHoro
COCTOSIHMS KHOMKK, BblAensemon no ymonyaHuo. ODS-cermeHTsl AN Bu3yanusauum
BblENTEHHOro COCTOSIHMUS MHOXECTBEHHbBIX KHOMOK NpY NepBoHa4anbHOM O0TobpaxeHun
nmMmeHytotca S-ODS-cermeHTbl, a ODS-cermeHT, y KOTOpOro Bpemsi 4eKOOMPOBaHUA HacTynaeT
nepebiM cpean ODS-cermeHToB (B AaHHOM criydae ODS-cermeHT ans Bu3yanusaumnm KHOMKM,
BblAEeNAemMon No yMmonyaHuo) nmeHyetcsa nepsbiM n3 S-ODS-cermeHToB. 3HadveHne PTS-meTku
aToro nepsoro n3 S-ODS-cermeHTOB yCcTaHaBnMBaeTcs Kak 3HayeHne PTS-meTkn ODS-cermeHTa,
Yy KOTOPOro BpeMsi 4EKOAMPOBaHUSA HAacTynaeT NOCNeAHUM, U UCMONb3YeTCs Kak ONopHOe
3HaveHne PTS-meTku B ICS-cermeHTe.

B cnyyae korpga default_selected_button_number (Homep kHONKW, BblAensemon no
yMOIYaHuio) He ykasaH B ICS-cermeHTe, B BblAENEHHOM COCTOSIHUM MOXET ObITb Nitobas KHorka.
CnepoBatenbHO, NOAroToBKa K nepBoHa4YaribHOMY OTOOpaXeHUto He ByaeT nonHon 6e3
NnoAroToBKN K BU3yanusaumm HOpManbHOro COCTOSIHUSA U BbIAENEHHOrO COCTOSAHUS ANns BCex
kHonok. Cpean S-ODS-cermeHToB, NpegHasHa4YeHHbIX Ans BU3yanu3aumm BblOeNeHHOoro
COCTOSAHMSI MHOXXECTBEHHbIX KHOMOK NMpW NepBoHavaribHOM OTOOPaXKeHUKN, TOT CErMEHT, Y
KOTOPOro Bpems AeKoanpoBaHue HacTynaeT nocrneaHum, uMeHyeTcs nocnegHum m3 S-ODS-
cermeHToB. 3HadyeHne PTS-meTkn gnga atoro nocriegHero n3 S-ODS-cermeHToB
yCTaHaBnMBaeTCsa Kak 3HadeHne PTS-meTkn ODS-cermeHTa, Y KOTOPOro BpeMsi AeKOANPOBaHNS
HacTynaeT nocnegHuMm, U NUCNosib3yeTcs kak onopHoe 3HadveHne PTS-meTkn B ICS-cermeHTe.

Ecnn Bpemsi okoH4YaHus Ans aekoanpoBaHns nepBoro n3 S-ODS-cermMeHToB NPUHATL Kak
PTS(DSn[nep.bii n3 S-ODS-cermeHToB]), To PTS(DSN[ICS]) 6yaeT npeactaBnats cobon
3Ha4eHune, Nony4YeHHoe B pesynbtaTte npubasneHns k saHadeHmno PTS(DSn[nepsbii n3 S-ODS-
CErMeHTOB]) crieayloLmx 3Ha4YeHun: (2) BpemMeHn, HeobxoamMmMoro ans o4ncTkm Mpadmyeckon
MaTpuubl, 1 (3) BpemeHu 3anncu ang 3anucu I'padmyeckoro obbekTa, NonyyYeHHoro B
pesynbTate aekognposaHna ODS-cermeHTa B ["padmnyeckyto matpuuy.

Mpeanonoxmm npu 3ToM, 4TO B Npeaenax paduryeckon maTpuLbl LWIMPUHA U BbICOTA
NPSIMOYrofnbHOK 0bnacTn Ans BM3yanusaumm KMHokagpa onpeaensitoTcsl COOTBETCTBEHHO Kak
"video-width" ("wmpuHa BugeonsobpaxeHus”) u "video-height" ("BbicoTa
BUaeonsobpaxeHmsa") n 4To CKOpoCTb 3anucu B ['padnyeckyto maTpuuy coctaBnsaet 128 meradbur
B cekyHay. Toraa Bpemsi, HeobxoamMmoe aAnsa ounctku padmyeckon MaTpulbl BblpaXkaeTcs Kak
"8.video_width.video_height//128000000". NMpwn BbipaxxeHNnN ITOro 3Ha4eHMs C TOYHOCTLIO
yKasaHus Bpemenu, pasHon 90 Ky, Bpemsa (2) ounctku Mpadmyeckon maTpuLbl COCTaBnUT
90000-(8-video_width.video_height//128000000).

Kpome Toro, npegnonoxvm npu aTom, YTO CyMMapHhIn pasmep padpuydecknx o6bekToB,
yKa3aHHbIX BCel MHGopMaumnen o KHomkax, BKIoYeHHon B cocTaB |ICS-cermeHTa, npeacraBnsaeT
cobon SIZE(DSn[ICS.BUTTON]Ji]]) u uto ckopocTb 3anucu B 'padmyeckyto matpuuy,
cocTaBnseT 128 merabut B cekyHay, Toraa BpemMsi, Heobxoanmoe ansi 3anncu B Mpadumyeckyto
mMaTpuuy BolpaxaeTtcs kak SIZE(DSn[ICS.BUTTON]i]])//128000000. Ecnu BblpasnTb aTO
3Ha4YeHMe C TOYHOCTbIO yKasaHusi BpemeHu, pasHon 90 kl'l, To BpeMs (2) ouncTku
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Mpadpnueckor matpuubl coctasut 90000.-(SIZE(DSn[ICS.BUTTON(i]])//128000000).

Mpu atom SIZE(DSN[ICS.BUTTON(i]]) npeactaenset cobori cyMMapHbiii pa3mep
Mpadudeckoro obbekTa, oTobpaxaeMoro nepebiM, 13 Yncna paduryecknx 0OHLEKTOB,
npeacTaBnAwLLMX BCe KHOMKN. OT0 BbipaxkeHne SIZE(DSn[ICS.BUTTONIi]]) OyaeT aaeatb
OTNNYHOE 3HaYeHne B cry4vae, Npu KOTOPOM KHOrMKa, Bblaensemas no yMmonyaHuio, 6bina yxe
onpeferneHa, OT 3HayeHus, B criyyae, Npu KOTOPOM KHOMKa, Bblaensemasi No yMonyaHuio,
MeHseTCa AuHaMmnyeckn. B cutyaumm, korga kHorka, Bbigensemas no ymonyaHuio, 6oina
crtatnyeckun onpegenexa, sHadeHne SIZE(DSn[ICS.BUTTON]i]]) 6yaeT npeactaenaTtb cobomn
cymmy 1) ODS-cermeHT, oTobpakaembli NepBbIM cpean MHoxecTBa ODS-cermMeHToB,
npegHasHayYeHHbIX A58 NPeACTaBeHNs BbIAENEHHOr0 COCTOSIHNUST KHOMKW, BblOENAEeMOol Nno
ymonyanuio, n 2) ODS-cermeHT, oTobpaxaeMblin nepebiM cpean MHoxecTBa ODS-cermeHToB,
npeaHasHayYeHHbIX Ans NpeacTaBneHns HOPManbHOrO COCTOSAHUS KHOMOK 3a UCKMoYEeHeM
KHOMKM, BblAeNseMOon No YMONYaHuIo.

B NpoTMBONOMNOXHOCTL 3TOMY B CUTyaLWW, Korga KHOMKa, BbligensdemMas no ymonyaHuio,
MEHSIETCA QUHAMUYECKN, crieayeT NPUHATb TOT Cry4van, NpyM KOTOPOM BPEMS 3anucu sBnsieTcs
CcaMblM AMMHHbBIM, MOCKOMNbKY TPYAHO NpeacTaBuTb, Kakas KHomnka ByaeT KHOMKOW, Bblaensemom
no ymonyaHuio. B aTom cnyyae npegnonaraeTtcs, YTo rpauyeckmin o6bekT, oTobpaxaeMblii
nepsbiM, NpeacTasnseT cobor paduryecknin 06bEKT, UMeLLMIA camblli DOMbLLON pa3Mep
(Max(ODSn1, ODSs1)), n3 uncna 1) Npacduyecknx 06BHEKTOB, NPEACTABASOLLUX NEPBYHO
CTpaHu1Ly B HOpPMaribHOM COCTOSIHUM NPOM3BOSbHOM KHOMKK X (ODSN1), u 2) Npadudecknx
06bEKTOB, NPEeACTaBNALLWNX NEPBYIO CTPAHULY B BblAENEHHOM COCTOSHUMN 9TOW KHOMKKN X
(ODSs1).

PesynbTat cymmupoBaHus atoro 3HadeHns (Max(ODSn1, ODSs1)) no kaxaomn KHomnke
coctaBut SIZE(DSn[ICS.BUTTONTI]])-

®dur.54A, 54B nnnoCcTpupyroT TO, KakMe 3HadeHust NpuHUMaeT BblpaxxeHne SIZE(DSn
[ICS.BUTTONIi]]) B cnyyae, npu kotopom rpynna N-ODS-cermeHTOB BKMto4aeT B cebs
MHoXecTBo ODS-cermeHTOB, cocTtaBnsowmx kHonku A-D, n npun kotopom rpynna S-ODS-
cerMeHToB BKrtovaeT B cebs MHoxxecTBO ODS-cermeHTOoB, coctaBnsaowmux kHonku A-D. Mpu aTtom
B cny4vae korga default_selected_button_number (Homep kHOMKKM, BblIAENAEMON NO YMONYaAHMIO)
yKasblBaeT AelcTBUTENbHOE (TO eCTb CyLecTBYIoLee Ha CaMOM Jene) 3HayeHue, BenmymHa
SIZE(DSn[ICS.BUTTONIi]]) 6yaeT paBHa cymmapHoMy pasmepy ans yetbipex ODS-cermeHToOB,
MoKa3aHHbIX PAMKOW, BbIMOMHEHHOM XUpHOW nuHuen. "As1" npeactaesnset coborn ODS-cermeHr,
oTobpakaemblii NepBbiM cpean MHoxecTBa ODS-cermeHTOB, NpeAcTaBnaoLWMX BblgeneHHoe
cocTtosaHue kHomkn A. "Bn1", "Cn1" n "Dn1" npeacrasnsaT cooTBeTCTBYOWMEe ODS-cerMmeHThl,
oTobpaxxaembiMy NepBbiMU cpeamn MHoxecTBa ODS-cermeHTOB, NpeacTaBNALLMX HOpMarbHbIe
COCTOSAHMS KHOMKK B-kHonkn D. Ecnn 0603HaunTh 9TK pasmMeHbl, Kak size(), To SIZE(DSn
[ICS.BUTTON(i]]) cocTtaBuT:

size(As1)+size(Bn1)+size(Cn1)+size(Dn1).

C opyroii cTopoHsbl, B cniydae korga default_selected button_number asnsaetca "=0", (DSn
[ICS.BUTTONIi]]) cocTaBuT:

Haunbonbwmnin ODS-cermeHT 13 umcna cermeHtoB An1,As1 + Hanbonbwmnii ODS-cermeHT un3
yncna cermeHtoB Bn1,Bs1 + Hanbonbwmnin ODS-cermeHT 13 uncna cermeHtos Cn1,Cs1 +
Haubonbwunii ODS-cermeHT u3 ymcna cermeHToB Dn1,Ds1.

CneposateneHo, SIZE(DSn[ICS.BUTTON(i]]) BbipaxkaeTcsa crnegytoLmm obpasom.

(DSn[ICS.BUTTONTI]

= max(size(Cn1),size(Cs1))+max(size(Dn1),size(Ds1))

Mcnonb3y4 BblwenpueeaeHHoe BbipaxeHue, PTS(DSN[ICS]) HenocpeacTBeHHO nocre
HavyanbHoW TouykM Havana Ceepxkagpa BblpaXaeTcsi creayowmmM obpasom.

PTS(DSn[ICS])PTS(DSn[nepBbiin n3 S-ODS-cermeHTOB])

+90000.(8-video_width.video_height//128000000)

+90000.((DSn[ICS.BUTTON]Ii]])//128000000)

Ha ®ur.55 nokasaH npumep peanvsauum CUHXPOHHOIO OTODpaXeHUs, OCyLLeCTBNSEMON 3a
cyeT yctaHoBkn PTS-meTkn u DTS-MeTKN B COOTBETCTBUU C BhILLEU3NOXEHHbLIM. OTOT YepTex
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npegnonaraeT crny4yan, Npy KOTOPOM KHOMKa 0TobpaxaeTcs B MOMEHT BPEMEHN OTODpaXKeHWs
OaHHbIX (py1) Kakoro-nnmbo kKnHokagpa B knHodunbme. B Takom cnyyae 3HadveHne PTS-meTkn B
ICS-cermeHTe JOMKHO GbITh YCTAHOBEHO Taknm obpa3om, 4Tobbl coBnagaTb C MOMEHTOM
BPEMEHM 0TOOpaXXeHMs COOTBETCTBYHOLUMX AaHHBIX KMHOKagpa.

Kpome Toro, 3HavyeHne PTS-meTkn B ODS-cermeHTe A0MKHO ObITb YCTAHOBMEHO HA MOMEHT
BpemeHu (1), NokasaHHbIM Ha 3TOM YepTexe, MOCKOMbKY K 3TOMY MOMEHTY BPEMEHM,
nosly4yaemomy BblYUTaHMEM U3 3HaYeHnsa PTS-meTkm B ICS-cermeHTe nepmoga "cd1" oumcTkm
akpaHa 1 nepuoga "td1" nepegaun Npadudeckoro obbekTa, gekoanposaHme ODS-cermeHTa, y
KOTOpOro Bpems gekoaupoBaHus HacTynaeT nocnegHum cpean ODS-cermeHToB, COCTaBNAOLLMX
nepBoHa4anbHoe oTobpaxeHne Habopa DSn, fomkHO ObITb 3aBepLueHo. [omMnmo 3Toro,
nockonbKy aekoanposaHne ODS-cermeHTa 3aHumaeT nepuog dd1, To DTS-meTtka ODS-cermeHTa
JormkHa ObITb ycTaHoBNeHa paHee aTon PTS-meTkn Ha 3HavyeHue nepuoga dd1.

Ha our.55 nmeetcsa Tonbko oanH ODS-cermeHT, noanexaiumi o6 beanHEHUIO ¢
KMHOUMBMOM, YTO NpeacTaBnseT cobor yNpoLLeHHbI npumep. [nst Toro 4Tobbl peann3oBatb
nepBoHavanbHOe 0TOOpakeHUe NHTEPaKTUBHOIO 3KPaHHOro n3obpaxeHnsa, 06beanHIEMOoro ¢
KnHodbunbMom, ana MHoxectsa ODS-cermeHToB, PTS-meTka n DTS-meTka B ICS-cermeHTe u
PTS-meTka, DTS-meTka B ODS-cermeHTe A0MKHbI ObITb YCTAHOBMEHBI TaK, Kak MOKa3aHO Ha
dur.56.

®ur.56 nokasbiBaeT TO, kaknum obpasom DTS-meTka n PTS-meTka ycTaHaBnuBaroTCA B criyyae,
npu KOTOPOM MepBOHaYanbHOE 0TOBpaXXeHne NHTEPaKTUBHOIO 3KPaHHOrO N3obpaxkeHns
cocTtaBnsieTca MHoxecTBoM ODS-cermeHToB 1 npu koTopoM default_selected button
(BbIBMpPaemas Mo yMONMYaHMWIO KHOMKa) SBMSEeTCA cTaTMyeckn onpegeneHHon. Ecnm
hexogupoBaHue ans nepeoro n3 S-ODS-cermeHToB, Y KOTOPOro AEKOANPOBaHNE BbIMOSHAETCSA
nocrneaHmm cpean ODS-cermeHToOB, HEOOXOAMMBIX ONS peanM3aumm nepBoHaYanbHOro
oTObpaXKeHus, 3akoH4YNTCH BO BpeMs nepmnoda dd1, nokasaHHOro Ha 3TOM 4YepTexe, TO MeTka
PTS(DSn[nepebii n3 S-ODS-cermeHToB]) 3TOro nepeoro n3 S-ODS-cermeHTOB A0MMKHaA ObiTb
yCTaHOBMEeHa Takum obpa3omM, 4Tobbl yKasbiBaTb BpemMsi nepuoga dd1.

Kpome Toro, nepen nepBoHavanbHbIM OTOOpPaXKeHNEM AOSMKHbI ObITb BbINOMHEHbLI OYUCTKA
3KpaHa 1 nepefava yxxe gekogmpoBaHHbIxX [padmyeckmnx obbekToB. CriegoBaTenbHO, MeTKa
PTS(DSnN[ICS]) ICS-cermeHTa gormkHa ObiTb yCTaHOBMNEHA TakMM 0b6pa3om, YTo6bl ObITb Mocne
BpeMeHW, NoNy4YeHHOro npmbaBneHnem K 3HadeHuto aton metkm PTS(DSn[nepsbii n3 S-ODS-
CermMeHToB]) nepuopa, TpedytoLierocs ans o4MCTKM 3KpaHa,
(90000.(8-video_width.video_height//128000000)) n nepnoaa nepegayn gaHHbIX
nekoanpoaHHoro Mpadgudeckoro obwekta (90000.(SIZE(DSn[ICS.BUTTONIi]])//128000000)).

®ur.57 nokasbiBaeT TO, kaknum obpasom DTS-meTka n PTS-meTka ycTaHaBnuBaroTCA B criyyae,
npu KOTOPOM MepBOHaYanbHOE 0TOBpaXXeHne NHTEPaKTUBHOIO 3KPaHHOrO U3obpaxkeHns
cocTaBnseTcs MHoxecTBom ODS-cermeHTOB U nNpu kKoTopoMm default_selected_button
(BbIBMpaemas No ymonyaHuio KHOMkKa) He onpeaeneHa. Ecnu gekogmpoBaHue ansg nocnegHero ns
S-ODS-cermeHTOoB, Yy KOTOPOro AeKkoampoBaHWE BbINONHSETCs nocneaHnm cpean ODS-
CErMeHTOB, HEOOXOANMBIX ANSA peanu3aunn nepBoHa4vanbHOro 0TODPaXKeHUs!, 3aKOHYNTCS BO
Bpems nepmoga dd2, nokazaHHOro Ha 9ToOM YepTexe, To MmeTka PTS(DSn[nocnegHuin ns S-ODS-
cermeHToB]) aToro nocriegHero n3 S-ODS-cermeHToB AoMmKHA ObITb YCTAaHOBMEHA Taknm
obpa3oM, 4ToObl ykasbiBaTb Bpems nepuoga dd2.

Kpome Toro, nepen nepeoHavarnbHbIM OTOOpPaXKeHNEM AOMKHbI ObITb BbINOMHEHbLI OYUCTKA
3KpaHa 1 nepegavda yxe oekogmpoBaHHbIX ['paduyeckux 06bekToB. CnegoBaTenebHO, MeTka
PTS(DSnN[ICS]) ICS-cermeHTa gormkHa ObiTb yCTaHOBNEHA TakMM 0bpa3om, YTobbl ObITb Nocne
BPEMEHU, Nofy4YeHHoro npubaBneHmeM K 3HayeHuto aton metkn PTS(DSn[nocnegHuii 3 S-ODS-
cermMeHToB]) nepuopa, TpedytoLlerocs ans o4MCTKM 3KpaHa,
(90000.(8-video_width.video_height//128000000)) n nepnoga nepegayn AaHHbIX
nekoampoaHHoro Mpadgudeckoro obbekta (90000.(SIZE(DSn[ICS.BUTTONIi]])//128000000)).

30echb crnegyeT OTMETUTb, YTO ynpaBneHue CUHXpoHn3aumern nocpeactesom PTS-metku B ICS-
CEermMeHTe, onMcaHHoe Bbille, BKMOYaeT B cebs He TONbKO ynpaBneHne oTobpakeHnem KHOMKN B
HEKOTOPbIA MOMEHT BPEMEHM Ha BPEMEHHOW LLKarle BOCNPOU3BEAEHNS, HO TaKKe BKIOYAET B
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cebs ynpaBneHue, obecneunBarolee otobpakeHne BennbiBalowero MeHo BO BpeMsi HEKOTOPOro
nepuoga Ha BpeMeHHON LKane Bocnpou3BeneHusi. BennbiBatollee MeHo npeactaenseT cobon
MEHI0, OTOOparkaemoe B BUAE BCNIbIBAKOLLErO N306paKeHNs NOCPeACcTBOM HaxKaTus,
HanpaBieHHOro Ha Knaeuwy "MeH", NnpegyCcMOTpeHHY0 Ha nynbTe (400) AMCTaHUMOHHOMO
ynpasrneHusi. YnpasneHue cuHxpoHusaumen nocpeactsom PTS-meTku B ICS-cermeHTe Takke
BKMOYaeT B cebsa obecnedeHne oTobpaxkeHusa aToro BennbiBarowero MEHI0O B MOMEHT BPEMEHM
oTOBpaKeHNsa AaHHbIX HEKOTOPOro KnHokagpa B notoke AVClip. ODS-cermeHTbl, COCTaBnsawoLmne
3T0 BennbiBatolee MeHo, AekoanpyoTCS B NEPBYIO O4epedb U 3aTEM 3annCbiBalOTCH B
Mpaduyeckyto MaTpuLy TOYHO Tak Xxe, kak ODS-cermeHTbl, cocTaBnsoLmMe KHOMKy. [Jo Tex nop
noka, 3anucb B ['pacumyeckyo maTpuly He 3aBepLueHa, HEBO3MOXHO OTBETUTb Ha BbI30B MEHH,
ocyLecTBNAeMbli Nonb3oBatenem. Benay BbileckazaHHOro BpeMs, B KOTOpoe oTobpaxeHne
BcnnbiBaowero MeHo CTaHOBUTCS BO3MOXHbLIM MPU CUHXPOHHOM oTobpaxeHun Bennbiatowero
MeHI0, 3anucbiBaeTtca B PTS-meTky B ICS-cermeHTe.

Mocne BbILENPUBEAEHHOTO Pa3bsACHEHNWS], KacalLerocs HOCUTENS 3anucu no HacTosLLeMy
N306peTeHMIO, HMXKE pacCcMaTpMBaeTCs YCTPOMCTBO BOCNPON3BELEHUS B COOTBETCTBUM C
HacToALMM n3obpeTeHmeM. BHyTpeHHSAS CTpyKTypa yCTpONCTBa BOCNPOM3BEAEHUS B
COOTBETCTBUM CO BTOPbIM BapvaHTOM OCYLLECTBEHNS] U30DPETEHNS MO CYLLECTBY OAMHAKOBA C
BHYTPEHHEN CTPYKTYPOW YCTPOWCTBA BOCMPON3BEAEHMS B COOTBETCTBUU C NEPBbLIM BapUAHTOM
OCYLLECTBMNEHNSI N300PETEHNS 3a UCKITHOYEHNEM HEKOTOPbIX YCOBEPLUEHCTBOBAHUIA, BHOCUMbIX B
Bydbep (15) obbekToB u B INpaduyeckmii koHTponnep (17). No aTor npuymnHe Hmxe nogpobHo
paccmaTpuBalOTCS 3TN YCOBEPLLUEHCTBOBaHMWSA, BHOCUMbIE B Bydep (15) 06beKTOB U B
Mpadudeckuii koHTponnep (17).

padmyeckne oObEKTLI, MONyYaemble NOCPEACTBOM AEKOOUPOBAHWS, BbIMOTHAEMOro
Mpoueccopom (14) noTOKOBbIX rpanYECKNX AaHHbIX, U NpegHa3HadYeHHble 419 COCTaBNeHus
WHTEPaKTMBHOIO 3KpaHHOro n3obpaxeHus, pasmellatotcsa B bydepe (15) o6bekToB,
COOTBETCTBYHOLLIEM BTOPOMY BapuaHTy ocyLlecTBneHus nsobpeteHus. dur.58 nnnoctpupyet
cogepxnmoe bydepa (15) o6bekToB B conocTtasneHum ¢ 'pacdumyeckon matpuuen. Cogepxnmoe
Bydepa (15) o6bekToB NpeanonaraeT cnyyan, npy kotopom ODS-cermeHThl, NOKa3aHHbIE Ha
®Our.48 n dur.49, sanucarol B bydep (15) o6bekToB. MNpuMepsbl, NokasaHHble Ha Pur.48 un
®dur.49, peanuayloT aHMMaUMIO A58 YeTblpeX KHOMOK, ocyllecTenaemyto nocpeacrsom 36 ODS-
cermeHToB (ODS11-0ODS49), npnyem ODS-cermeHThl, NpeacTaBnsaioLLmne Bce Kaapbl 3Ton
aHumaLmm, xpaHsTcs B aToM bydepe (15) 06bekToB, 1 MecTo oTobpaxeHus kaxkgoro n3 ODS-
CEerMeHToB, XpaHswuxcs B 3Tom bydepe (15) ob6bekToB, onpeaeneHo Ha 'pacmyeckon maTpuue
(8). 31O MecTO oTOBpaXkeHust onpeaeneHo 3HadeHMsimm Button_horizontal _position
(MecTononoXeHne KHOMKM No ropmaoHTanm) u Button_vertical_position (mecTononoxexHne
KHOMKW NO BEPTUKANKN) N3 coctaBa MHpopmMaumm 0 COOTBETCTBYHOLLEN KHOMKe. AHMMaL M
peanuayeTcsi NOCPEACTBOM OCYLLECTBIEHMS 3annucu MHoXecTBeHHbIX ODS-cermeHToB,
xpaHsiwmxca B bygepe (15) 06beKkTOB, B COOTBETCTBYHOLLIEE MECTO OTODPaKEHNs Ha
Mpadudeckor matpuue (8) no ogHOMY Kagpy e4MHOBPEMEHHO.

Mpaduryecknin kKoHTponnep (17) No BTOPOMY BapuaHTy OCYyLLECTBNEHNS N300peTeHus
WMHTepnpeTupyeT 6ok, B KOTOpoM pacnonoxeH |CS-cermeHT, - Bydep (16) komnosmuymu, n
OCyLLEeCTBNAET ynpasrieHne Ha ocHoBe 3Toro ICS-cermeHTa. MOMEHT BpEMEHM OCYLLIECTBIIEHMUS
9TOro ynpaBfeHns OCHOBaH Ha 3Ha4YeHun PTS-meTkun, npucBoeHHon aTomy ICS-cermeHTy.
BaxHown 3agadeii atoro Mpadmnyeckoro koHTponnepa (17) aBnsieTcs onepauuns 3anmcun Bo BpeMs
nepBoHaYanbHOro 0TobpaXxeH st MHTEPaKTUBHOMO 9KPaHHOro N300paXXeHns 1 BO BpeMS ero
06HoBneHns. Hnxke co cebinkor Ha ®ur.59 npmeBoanTCsl onncaHve onepauun 3annucu BO BPeEMS
nepBOHAaYarbHOro OTOOPaXKEHNs1 MHTEPaKTUBHOIO 3KPAHHOIO U300paXKeHnst U BO BPeMS ero
o6HoBneHns. dur.59 nnncTpmpyeT onepaymio, BbiNonHseMyto padmyecknm KOHTPONNepom BO
BpeMs nepBoHavanbHOro otobpaxeHus. Kak nokasbiBaeT aTa cxema, ['padmyeckuin kKoHTponnep
(17) BbInONHAET ynpaeneHue Takum obpasom, yto ODS-cermeHTbI, NpuHaanexaiwme k S-ODS-
CEermMeHTaMm KHOMKuM A, 3anncbiBaOTCA B MECTO OTOOpaXkeHUs, onpeaeneHHoe 3Ha4eHnsaMm
Button_horizontal_position (MecTononoxeHne KHOMKW MO rOpU3oHTann) u
Button_vertical_position (mecTononoxeHne KHONKM No BepTUKanun) n3 coctaea nHgpopmaumm o
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KHOMKe No KHonke A; n aHanorn4HbiM oopasom ODS-cermeHThl, npuHagnexawme kK N-ODS-
cermeHTam kHonok B, C, D, 3anuceiBalOTCA B COOTBETCTBYHOLLME MECTa OTODpaXKeHus,
onpeaeneHHble COOTBETCTBYOLWMMU 3HavyeHussMn Button_horizontal_position u

Button_vertical _position n3 coctaea nHdopmaumm o kHonke no kHornkam B, C n D. OTmeTum
34€ecb, 4TO cTpenkn w1, w2, w3 1 w4 B CUMBONNYECKOM BUAE MOKA3bIBAKOT BbILLEYNOMSIHYTOE
ocyllecTeneHne 3anucu. bnarogaps BbINOMHEHMIO 3TOW 3anMcK ByaeT BbINONIHEHO
nepBoHa4vanbHoe oTobpaxeHue, nokasaHHoe Ha Pur.51. INpu aTom crnegyet 0cobo OTMETUTD,
YTO AN peanusauum nepBoHayanbHOro 0TobpaxeHUs MHTEPAKTUBHOIO 3KPaHHOrO M3obpaxeHns
Heobxoammel He Bce ODS-cermeHThl, U Npu ycroeuu, 4to bydep (15) o6bekToB cogepxut ODS-
CermMeHThbl, NnpuHagnexawme Kk S-ODS-cermeHTam KHOMKKW, BbldensaemMon no ymondanuo, n ODS-
cermeHTbl, npuHagnexawme Kk N-ODS-cermeHTam Apyrnx KHOMOK, 3TOro AOCTaTOYHO ANs
3aBepLUEHNsA NepBOHAYanbHOro0 0TobpakeHNs UHTEPAKTUBHOIO 3KPaHHOIO M300paXKeHUs.
CnepoBatenbHo, korga ODS-cermeHThl, NpuHagnexaiwme Kk S-ODS-cermeHTam KHOMKK,
Bblaensemon no ymonyanuo, 1 ODS-cermeHTbl, NpuHagnexawime k N-ODS-cermeHTam gpyrux
KHOMOK, AeKOANPOBaHbI, MOXHO CKa3aTb, YTO ['padmyeckunin koHTponnep (17) rotoB HavaTb
BbINOMHEHUE 3anucK ANs NepPBOHAYanbHOrO0 0TOOPaXEHUS MHTEPAKTUBHOIO 3KPaAHHOMO
n3obpakeHus.

®ur.60 nnnocTpupyeT onepauuio, BeinonHaemyto paduyeckum koHTponnepom (17) npu
BbINOSTHEHUN OBHOBMNEHNS] MHTEPAKTUBHOMO SKPAHHOIrO N300paXeHns B COOTBETCTBUMN C NEPBbLIM
nenctenem nonb3osatens (komaHgon MoveRight ("lMNepemelueHne Bnpaso")). Kak nokasbiBaeT
3TOT yepTex, ['padumyeckunin koHTponnep (17) BLINONHAET ynpaBneHne Takmm obpasom, 4to ODS-
cermMeHThbl, npuHagnexawme Kk S-ODS-cermeHTam kKHoMku B, 3annceiBatoTcsa B MECTO
oTobpaxeHusi, onpegeneHHoe 3HadveHuamu Button_horizontal_position (mectononoxeHue
KHOMKW no ropmnaoHTanu) u Button_vertical_position (MecTononoxeHue KHOMKK no
BEpTUKanu) n3 coctasa nHdopmaLmm 0 KHOMKe no KHonke B; u aHanormyHbiv obpasom ODS-
cermeHThbl, npuHagnexawme Kk N-ODS-cermeHTam KHOMKM A, 3anucbiBaloTCs B MECTO
oToOpaxeHus, onpeaeneHHoe 3HavyeHussMmn Button horizontal position u
Button_vertical _position n3 cocrtaBa nHgopmaumm o KHonke no kHonke A. OTmeTum 34echb,

YTO CTpenkn ws, wb, w7 n w8 B CUMBOSIMYECKOM BMAE MOKA3bIBAIOT BbILLEYNOMSHYTOE
ocyulecteneHue 3anucu. brnarogaps BbINONHEHUIO 3TOW 3anucu OyOeT peann3oBaHa CMeHa
COCTOSIHWIA, Noka3daHHas Ha Pur.51. KHonkn C u D npebbiBaloT B HOpMarbHOM COCTOSIHUM Tak
e, Kak BO BpeMs nepBoHa4anbHOro oTobpaxkeHusl, Ho 3anuch B ["padmyeckyto maTpuly
HenpepbIBHO BbIMNOMHAETCS U AN HUX, TaK YTOObl MPOAOoIKaTb aHUMaLWIO.

AHanornyHo Tomy, YTo ckasaHo Bbille, dur.61 n 62 NNNICTPUPYIOT onepauun, BoiMosTHIEMble
Mpaduyeckmm KoHTponnepom (17) npy 06HOBNEHUMN MHTEPAKTUBHOIO SKPAHHOIrO N300paxeHus, B
cnyyasx Korga nepebiM AeACTBMEM NONb30oBaTeENA ABMSATCA koMaHabl MoveDown
("MepemeLleHne BHU3") n Activated ("AkTnenpoBaHo"). Bo BpeMsi OGHOBNEHNSA MHTEPaKTUBHOIO
3KpaHHoro nsobpaxernst S-ODS-cermeHTbl  A-ODS-cermeHTbl KHOMOK, OTMMYHbIX OT KHOMKM,
BblAEeNAeMoin No yMOS4YaHuio, 1 TakuMm obpasom, xenaTenbHo, 4Tobbl B Bydepe (15) obbekToB
Obinn coxpaHeHbl Bce ODS-cermeHThI.

B ycTponicTBe BOCnpon3BeaeHsi, CKOHCTPYMPOBaHHOM Tak, Kak ONUCaHo BbIlLe, KaXabli
KOMMOHEHT BbIMOJSIHAET onepauun EKOAMPOBaHNS CNOCOOOM KOHBENepHON 06paboTkM AaHHbIX,
TakK e, Kak B MEPBOM BapuaHTe OCYLLECTBMNEHMSI U300peTeHus.

®ur.63 npeacrasnseT coboi BpeMEHHy0 Anarpammy, UINCTPMPYIOLLYO KOHBENEPHYHO

06paboTKy AaHHbIX, BbIMNOMHAEMYIO JaHHbIM YCTPOMCTBOM BOCMNpOM3BeaeHUs. YeTBepThin psig
nokaseiBaeT OTobpaxaembii Habop ¢ gucka BD-ROM, a TpeTuin psg nokassiBaeT nepuoapl
cumTbiBaHms ICS-cermenTa, PDS-cermenTa, ODS-cermeHnToB B Bydhep (13) 3akoamnpoBaHHbIX
OaHHbIX. BTopon psa nokasbiBaeT nepmodbl aekoanposanna ODS-cermeHToB, rae
hekoanpoBaHue BbinonHsaeTcs MNpoueccopom (14) NOTOKOBLIX rpadnyecknx AaHHbIX. Mepsbii
psag nokasbiBaeT nepuoAbl onepaunii I'padudeckoro koHTponnepa (17). MoMeHThLl BpeMeHu
Havana gekoauposaHunsa gna ODS-cermeHToB nokasaHbl MeTkamn DTS11, DTS12 n DTS13
cooTBeTCTBEHHO. CoxpaHeHune B bydepe (13) 3akogmMpoBaHHbIX AaHHbIX nepsoro ODS-cermeHTa
(N-ODS-cermeHTb[ODS1]) 13 uncna ODS-cermeHTOB, NpnHagnexawmx k N-ODS-cermeHTam,
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OypeTt 3aBepLueHo k momeHTy DTS11. CoxpaHeHue B Bydepe (13) 3akogupoBaHHbIX AaHHbIX
nocnegHero ODS-cermeHTa (N-ODS-cermeHTol[ODSN]) 13 yncna ODS-cermeHToB,
npuHagnexawmx Kk N-ODS-cermeHTam, 6yaet 3aBepLueHo kK momeHTy DTS12. Mo cyuiecTsy,
kaxabin ODS-cermeHT 6yaet cumtaH B bydep (13) 3akoanpoBaHHbIX JAHHBIX K MOMEHTY
BPEMEHM, NokasaHHOMY ero cobcteeHHor DTS-meTkon.

C opyrori CTOpOHbl, MOMEHT BPEMEHM OKOHYaHUA gekoaupoBaHus kaxaoro ODS-cermeHTa
nokasaH metkamn PTS11, PTS12 u PTS13, npuBeaeHHbIMM Ha YepTexe. [lekogupoBaHue
cermeHTta (N-ODS-cermeHThl[ODS1]), BoINnonHsemoe NpoueccopoM (14) NOTOKOBbLIX
rpaduyeckux gaHHelx, Oyaet 3aBeplueHo kK momeHTy PTS11; a gekognposanue (N-ODS-
cermeHTbl[ODSN]) 6yaeT 3aBepLueHo kK MOMeHTY PTS12. o cyllecTBy, K MOMEHTY BPEMEHM,
nokasaHHomy DTS-meTkon kaxgoro ODS-cermeHTa, atoT ODS-cermeHT 6bin cuntaH B bydep
(13) 3akoaAMpPOBaHHbIX AaHHbIX, U Kaxablin ODS-cerMmeHT, cunTaHHbIl B Bydep (13)
3aKOAMPOBaHHbIX AaHHbIX, ByaeT aekogupoBaH 1 3anncaH B bydep (15) 06beKTOB K MOMEHTY
BpeMeHu, nokasaHHOMY cooTBeTcTBylowen PTS-meTkoi. MNpoueccop (14) NOTOKOBbIX
rpacpmyecknx AaHHbIX BbIMOSHAET 9Ty NoCcnefoBaTenlbHOCTL onepaumii cCnocoboM KOHBEWEPHOM
006paboTKM OaHHbIX.

B cniyyae korga KHOMka, Belgensiemasi No yMonyaHuio, onpeaensieTcs ctatmyecku, Bce
rpaduyeckue obbekTbl, HEOOXOAMMbIE ANsi NEPBOHaYanbHOro 0TobpaxeHns
WHTEPaKTMBHOIO 3KpaHHOro n3obpaxeHns, 6yayT rotoebl B bydepe (15) ob6bekToB TOraa,
Koraa nekoampoBaHue 3aBepLueHo ansa 1) rpynnbl COCTOAHUST KHOMOK, COOTBETCTBYHOLLEN
HOpManbHOMY COCTOSAHMIO, U 2) nepBomy ODS-cermeHTy rpynnbl COCTOSHUSA KHOMOK,
COOTBETCTBYIOLLEN BblAENEHHOMY COCTOSHMIO. Ha 3TOM yepTexe B MOMEHT BPEMEHM,
nokasaHHbI MeTkor PTS13, Bce rpadmnyeckme o0bekThl, HeobXoauMble Ansi NepBOHAYanbHOro
OTOBpaKEHNsT MHTEPAKTUBHOIO 3KPAHHOIO M306paKeHNs, rOTOBbI.

Ha atom yepTtexe nepuog cd1 B nepBom psigy npencraensieT cobor nepuon, HeobXxoanmbli
ansa ounctkm Npaduueckon matpuupl (8). Kpome Toro, nepuog td1 npegcraensaet cobon
nepuoa, Heobxoaumeln ons 3anucu B pacmyeckyto matpuuy (8) MNpaduryecknx o6HEKTOB,
COCTaBMALWMX NEPBYO CTPAHULY MHTEPAKTMBHOIO 3KPAHHOIO M300paXKeHUs, KOTopble
HaxopgaTcs cpeaun Mpadmyecknx o6BHEKTOB, NonyyYeHHbIX B Bydep (15) o6bekToB. ToyHoe MecTo
coxpaHeHus ['padmyecknx ob6bekToB Ha 'padmnueckon matpuue (8) npeacraensieT cobor MecTo,
nokasaHHoe 3Ha4deHusmMu button_horizontal_position (MecTononoxeHune KHOMkU no
ropmusoHTanu) u button_vertical_position (MecTononoxeHne KHOMkM No BepTukanu). NHave
rosopsi, cd1 (nepmnog o4MCTKM 3KpaHa), td1 (nepuopg 3anncu gekoampoBaHHbIX ['padmnyeckmx
o6bekToB) NpubaensatTcd k PTS13 ODS-cermeHTa, 1 B nony4deHHbI nepunof Ha paduyeckon
mMatpuue (8) 6yayT nony4deHbl pa3ynyioTHEHHbIE rpadnveckme AaHHble, COCTaBnAoLWme
WHTEpaKTUBHOE 3KpaHHOEe n3obpaxeHne. 3atem nocpeacTsom 1) ncnonob3osaHus 6noka (9)
CLUT gns npeobpa3soBaHus LBeTa pa3yniioTHEHHbIX rpadinyeckmx SaHHbIX U 2) UCNOSb30BaHUSA
6noka (10) cyMmmmnpoBaHus anst o6begnHeHNs1 ¢ 3TUMN JaHHBIMWU Pa3ynnoOTHEHHbIX AaHHbIX
KMHOKaZpa, XpaHswmuxcsa B Buaeo marpuue (6), byaeTt nonyvyeHo cocTtaBHoe U3obpaxeHue.

B npoTnBONONOXHOCTL Cry4yato, Npy KOTOPOM NepBOHaYarnbHOe 0TOOpaXeHne BbINOSHSAETCS
nocrne agekogmpoaHus Bcex ODS-cermMeHToB, BKIHOYEHHbLIX B cocTaB OTobparkaemoro Habopa,
CT@HOBUTCS BO3MOXHbIM B BbILLEN3NOXEHHOM Cly4ae BbINOMHATL NepBOHAYanbLHoe
oTOGpaKeHne He3aBUCMMO OT TOro, ObIfo N 3aBepLUEHO AEKOANPOBAHME rpynnbl COCTOAHUS
KHOMOK, COOTBETCTBYIOLLEN BblAENTIEHHOMY COCTOSIHWIO, UK OT TOro, BbINO N 3aBEPLUEHO
OeKoanpoBaHue rpynnbl COCTOSAHUA KHOMOK, COOTBETCTBYIOLLEN aKTUBHOMY COCTOSAHMIO.
CnepoBarernbHO, NepBoHavaneHoe oTobpaxeHue OydeT B 9TOM Cry4vae BbINOMHEHO paHbLUe Ha
nepuo hy1, nokasaHHbIN Ha YepTexe.

CnepnyeT OTMETUTb, YTO Ha 3TOM YepTexe Kaxaomy Habopy cermeHToB ODS1-ODSn
NPUCBOEH OAMHAKOBLI HOMEP, Takon kak 1 n n. OgHako 3T Habopbl OTANYaNTCS APYr OT
apyra v npuHagnexart k N-ODS-cermeHtam, S-ODS-cermeHtam n A-ODS-cermeHTam
COOTBETCTBEHHO. DTO TAKXKE OTHOCUTCH U K KXKAOMY aHanormM4yHoMy 4YepTexy, creayroLllemy
HWXe.

B Oekoaepe (12) rpacdmyeckux gaHHbIX gaxe B TO BpeMs, noka ["padnyeckmii KoHTponnep
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(17) npogomkaeT UcnonHATb ouncTky [padmdeckon matpuubl (8), MNMpoueccop (14) NOTOKOBbLIX
rpadouyeckmx gaHHbIX NPogosHkKaeT BbINONHATL AeKkoanpoBaHme (nepuog aekognposaHng ODSn,
nepuoa aekoamposanuna ODS1 n nepmnoa n aekoanpoaHus ODSn Bo BTopoM psagy).
CnepoBaTtenbHO, CTaHOBUTCH BO3MOXHbBIM 3aKOHUYUTbL AekoanpoBaHne ODS-cermeHToB,
OTIIMYHBIX OT TeX, KoTopble obpabaTbiBaeT ['padmyeckun koHTponnep (17), paHblue, Yem
TpaaMUMOHHbLIM CNOCOBOM, NOCKONbKY 3TU OTNMYHble ODS-cermeHTbl ByayT AekoampoBaThCs
ogHoBpeMeHHo ¢ aekoampoBaHnem ODS-cermeHToB, KoTOpble 0bpabartbiBaeT [Mpadumyecknin
KoHTponnep (17). MNockonbky CTaHOBUTCS BO3MOXHbBIM paHO OCYLLECTBMATb NOArOTOBKY K
OBGHOBNEHNI0 UHTEPAKTUBHOIO 3KPAHHOIO M306paXkeHns NocpeaCcTBOM 3aBepLUEHMS
[eKkoanpoBaHus aTux oTnnYHbix ODS-cermeHToB, TO OOHOBNEHNE NHTEPAKTUBHOIO 3KPaHHOTO
n3obpaxeHns, koTopoe byaeT ncnosnb3oBatb 3T OTNNYHbIE ODS-cermeHThl, Oyaet
COOTBETCTBEHHO 3aKOHYEHO paHblUe, YeM TPagMLUMOHHbIM CNocoboM. BeileynomsHyTas
KoHBelepHasi 06paboTka AaHHbLIX MO3BONSET BbINMOMHATL Kak NepBOHavaribHoe oTobpaxeHne
WHTEPaAKTUBHOIO 3KPaHHOro n3obpaxeHusi, Tak n ero obHoBMeHWE, O0e3 3a4epPXKKu.

®ur.63 npegnonaraet criyvyan, npy KOTOPOM KHOMKa, BblaensemMas no ymondaHuio, obina
onpeperneHa cratmdecku. B npoTmBononoxHocTs atomy dur.64 npegcraensaeT cobon

BPEMEHHyO0 Anarpammy, UnmtoCTpupyoLLyto KOHBeVIepHyIO o6pa60TKy OaHHbIX, BbINOJTHAEMYIHO

AaHHbIM YCTPOMCTBOM BOCNPOU3BEAEHUSA B Cnyvae, Npu KOTOPOM KHOrKa, Bblibpaemas no
YMOINYaHuIo, U3MEHAETCA AMHamudecku. B criyyae korga KHomMka, Belbupaemasi no yMonyaHuio,
n3MeHsieTcs AuHammyecku, [Mpadmyeckme obbekTbl, HeOOXoanMbIe ANsi NepBOHAYanbHOro
oTobpaxkeHus, ByayT rotoBbl Toraa, korga Bce ODS-cermeHTbl, NpUHagnexaluume K rpynne
COCTOSIHUSI KHOMOK, Bblnun gekoampoBaHbl U 3Tu paduyeckne o6bekTbl NonyyveHbl B
Mpadhmnyeckor matpuue. B NpoTMBONOMNOXHOCTL CRyyato, Npu KOTOPOM nepBoHaYvarnsHoe
oTobpaxeHne BbINOMHAETCS nocrne gekoampoBaHusa Bcex ODS-cerMeHTOB, BKITHOYEHHBIX B COCTaB
rpynmnbl COCTOSIHMS KHOMOK, COOTBETCTBYIOLLEN aKTUBHOMY COCTOSIHUIO, BbILLEU3MNOXEHHbIN Cry4al
Aenaet BO3MOXHbIM BbINOfMIHEHNE NepPBOHAaYanbHOro oTobpaxeHus He3aBUCUMO OT TOro, BbINo
Ny 3aBepLUEHO AEKOAMPOBaHUE rpynrbl COCTOSHUS KHOMOK, COOTBETCTBYIOLLEN aKTUBHOMY
cocTosiHMo. CnegoBaTenbHO, NepBOHaYanbHoOe oTobpaxeHne OyaeT B 3TOM Criyyae BbIMOSTHEHO
paHbLUe Ha nepuod hy2, nokasaHHbIN Ha YepTexe.

®ur.65 npeacrasnsaet cobon BPEMEHHy0 AnarpaMmy, UNMIOCTPUPYIOLLYIO XPOHOMOTMYeckue
n3meHeHus B 3anonHeHuu Mpaduyeckon matpuubl (8), Bydepa (15) obbekToB, Bydepa (13)
3aKOAMPOBaHHbIX AaHHbIX U Bydepa (16) komnosnumm. O603HaYeHNsT 3aNONHEHNS,
MCNOMb30BaHHbIE HA 3TOM YepTexe, COrnacyTcs ¢ TeMU, YTO Ucnonb3oBaHbl Ha dur.30.
MockonbKky BO BTOPOM BapuvaHTe OCYLLECTBEHUS U306peTeHns AoMmKHbl BbITb 4eKOAMPOBaHbI
ODS-cermeHTbl, coctaensowme N-ODS-cermeHTbl, S-ODS-cermeHTbl, A-ODS-cermeHTbl, TO
KOMMYECTBO YYaCTKOB MPOCTOr0 BO3pacTaHWs U y4acTKOB NPOCTOro y6biBaHWs Bonblue, Yem Ha
dur.30. 3a ncknoveHmem atoro pasnuung dur.65 aensertca Takon xe, kak dur.30. Tak xe
Kak B MepBOM BapuaHTe OCYLLECTBMEHNS U30bpeTeHns, rpaumkun 4na npuMmepa, nokasaHHOro Ha
®dur.65, npounntocTpupoBaHbl ¢ ucnorb3oBaHueM: DTS-meTku n PTS-meTkn, npucBoeHHbIx ODS-
cermeHty; DTS-meTkn n PTS-meTku, npnucBoeHHbIX |CS-cermMeHTy, eMKOCTEN N CKOPOCTEN
nepegayn gaHHblX kaxgoro 6ydepa, npounnioctpnposaHHoro Ha dur.27. Kpome Toro, cTpos
Takue rpadumkn, NonbL3oBaTenum Ha CTagum aBTOPCKOro npoLecca MoryT y3HaTb, KakuMm obpasom
MEHSIeTCA CoCTosAHMe Kaxaoro 6ydepa. [ockonbKy namMeHeHne cocTosaHns kaxagoro 6ydepa
MOXeT ObITb OTpEerynuMpoBaHo NocpeacTBOM KOppekTupoBku DTS-meTkn n PTS-meTkn,
CTaHOBUTCS BO3MOXHbIM, Takke 1 B 3TOM BapuaHTe OCyLLeCcTBneHns nsobpeterus, nsberatb
BO3HWUKHOBEHWUSA TakoOW Harpysku No eKoAMpoBaHuIo, KoTopas npeBbicuna 6bl TeEXHUYeckue
XapakTepuUCTUKN Jekoaepa, HaxoasLweroca Ha CTOpPOHe YCTPOMCTBa BOCNPOU3BEaEeHNS, U
nsberaTb BO3HMKAOLLErO MpU BOCMpPON3BeAeHMM nepenonHeHus bydgepa. B cooTBeTCTBMM C 3TUM
Ha cTaguu pa3paboTku YyCTPOKCTBa BOCNPOU3BEOEHUS peanu3auns ero
annapartHoro/nporpaMMHOro obecrneyeHms ctaHeT npotye.

[danee paccmaTtpuBaloTcs yCOBEPLLUEHCTBOBAHUA NporpammHoro obecrneveHns, Heobxogmmeble
ONs peanusaumm yCTpOWCTBa BOCNPOM3BEAEHUS MO BTOPOMY BapuaHTy OCYLLECTBINEHMS
n3obpeTeHus.
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dur.66 npeacraensiet cobon GNok-cxemy anropuTma, NokasbiBaloLyo NpoLecc onepaumm
3arpy3ku hyHKLMOHAMNbHOro cerMeHTa. ATOT YepTeX COCTaBMNEH HA OCHOBE GITOK-CXeMb
anropuTma, nokasaHHon Ha dur.31. Paanuune 3aknoyaeTcsa B TOM, YTO nocre atana S29 Ha
dur.66 pobasneHbl aTanbl S36 n S67.

OTtan S36 npegHasHadeH Ans onpegeneHus Toro, paseH nu 1 command_update_flag
(npn3Hak obHoBNEeHMA KomaHabl). Ecnu oH paBeH 1 (aTan S36: oteeT "[a"), To B Bydep (13)
3aKOAMPOBaHHbIX AaHHbIX 3arpyaeTcs TOMbKO KOMaHaa KHOMKM U3 coctasa nHdopmaumm o
KHOrMKe, a apyrve anemeHTbl UrHopupytotca (atan S37). Ecnn oH paseH 0, To ynpaBneHve
nepegaetcd Ha atan S22, n tem cambiM urHopupyetcs ICS-cermeHT, npeactaBnsowmnn Touky
3axBaTa (3Tan S24).

[danee, npeanonoxue cny4an, Npy KOTOPOM MYNbTUMNNIEKCUMPOBAHUE BbIMOMHAETCS Tak, Kak
nokasaHo Ha dPur.67, pacCMOTPUM HMXe TO, Kaknm obpa3om ocyLlecTBnseTcs cumTbiBaHne DS-
Habopa. B npumepe, npmeBegeHHom Ha dur.67, Tpn DS-Habopa MynbTUNNEKCUPOBaHbI C
knHopunemom. Cpeam atux Tpex DS-Habopos nepBeit Habop DS1 nmeeT B kadecTBe
Composition_state (cocTosiHua komno3unuun) 3HaveHne Epoch_Start (Hayano Ceepxkagpa),
BKMOYaeT B cebsi kKomaHay KHoMku, nmeHyemyto LinkPL (PL#5), n ero Command_update_flag
(Mpu3Hak 0bHOBNEHMSA KOMaHAbl) ycTaHoBneH B 0.

Habop DS10 npeactaensieTt cobon "Lybnukat" Habopa DS1 n nmeet B kKayecTBe
Composition_state (cocTtosiHua komnosmumm) 3HadeHme Acquisition Point (Touka 3axBara),
BKMOYaeT B cebs KomaHnay KHoMnku, nmeHyemyto LinkPL (PL#5), n ero Command_update_flag
(Nnpn3Hak obHOBMNEHMA KOMaHAbl) ycTaHoBneH B 0.

Habop DS20 npenctaensiet cobon "HacnegHuka" Habopa DS1 1 nmeeT B kadecTBe
Composition_state (cocTosiHusa komnosuumm) 3HadeHme Acquisition Point (Touka 3axBara).
OTnuume ot Habopa DS1 3akntovaetcsa B komaHae kHornku (LinkPL (PL#10)), n Takum obpasom,
ans npegctaeneHus atoro ¢akta ero Command_update_flag (npusHak oOHOBNEHUSA kKOMaHAbI)
yCTaHOBIEH B 1.

Mpennonoxum 3gech, YTO 9TU TPY MOTOKA U KUHOMUIBbM MYMbTUMNEKCUPOBaHbI B MOTOK
AVClip v BbINnonHAeTCS onepauus nponycka Ao AaHHbIX KnHokaapa pt10, nokasaHHasa cTpernkon
ms1. B aTom cnyyae Habop DS10, KoTopbin ABNSETCS GnnKanwmm K Lenesor To4Ke onepauum
npornycka, coctaenseT uenb Ha dur.66. Ha atane S27 composition_state (coctosaHus
KoMnosuumm) OyoeT onpeneneHo kak Toyka 3axBata, Ho B [lekoaepe (12) rpadmyeckmx gaHHbIX
He nmeeTcs npedblaywiero DS-Habopa. CnegoBatenbHO, NPU3HaK NTHOPUPOBAHUSA
yctaHaBnueaetcd B 0, u atot Habop DS10 3arpyxaetcsa B Bydep (13) 3akoanpoBaHHbIX
JaHHbIX, BXOASALLMIA B cOCTaB ycTponcTBa BocnpousseneHus (hs1 Ha dur.68). C gpyron
CTOPOHbI, B CNyYae Koraa Lernesas Touka onepauuu nponycka nonagaet 3a T0 MeCTo, B
KoTopoM cyuectyeT Habop DS10 (cTpenka ms2), B bydep (13) 3akoampoBaHHbIX AaHHbIX
[omxkeH 6bITb cunmTaH Habop DS20.

®ur.70 nokasbiBaeT 3arpy3ky Habopos DS1, DS10 n DS20 npu HopmaneHOM
BOCMNpOM3BeaeHNN, BbIMOJTHAEMOM TakK, Kak nokasaHo Ha dur.69. Cpegu atnx Tpex DS-Habopos
B bydep (13) 3akoanpoBaHHbIX JaHHbLIX B MOSIHOM COCTaBe 3arpyaetcsi Habop DS1, y koToporo
composition_state (coctosiHue komnosuumm) ICS-cermeHTa npeacraendeTt cobon "Havano
Ceepxkagpa" (sTan S23). OgHako Habop DS10, y koToporo composition_state (coctosiHne
komnosuummn) ICS-cermeHTa npeactaBnsaeT cobon "Touky 3axsarta”, MMeeT Npu3Hak
UrHopupoBaHu4, paBHbin 1 (9Tan S29). CnegoBatenbHO, PYHKUMOHAMNBHbIE CErMEHTDI,
cocTaBnswowme Habop DS10, He ByayT 3arpykeHbl B Bydep (13) 3akogmMpoBaHHbIX AaHHbIX, @
BMeECTO 3TOoro 6yayTt npourHopupoBaHbl (3Tan S24). Kpome Toro, 4to Kacaetcs Habopa DS20,
TO UCTMHHO TO, 4YTO ero Composition_state (coctoaHne komnoamumm) ICS-cermeHTa "Touka
3axBaTa", Ho ero Command_update_flag (npn3Hak oGHOBNEHNS KOMaHAbl) YCTaHOBIEH B 1.
CneposatenbHo, aTan S36 gaet otBeT "[a", n Taknm ob6pa3om, 3arpy>kaeTcsi TONbKO ero
KOMaH4a KHOMKM, U TONbKO KoMaHga KHonkn n3 ICS-cermeHTa DS-Habopa, pacnonoxeHHoro B
Bydepe (13) 3akoanpoBaHHbIX OAHHbLIX, 3aMEHSAETCA Ha KOMaHAy KHOMKu 13 Habopa DS20 (atan
S37). OgHako npu3Hak MTHOPUPOBaHUA NO-NPeXHeMy NpeacTaBnseT 1, U, cnegoBaTenbHo,
Apyrne anemeHThbl, OTNMYHbIE OT 3TOM KOMaHAbl KHOMKM He ByayT 3arpy>KeHbl, a BMECTO 3TOro
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OyayT NPOMrHOPMPOBaHBI.

Mpn goctukeHun Habopa DS20 oTobparkaeMoe coaepknmoe OCTaeTcsl TEM XKe CaMbiM,
OfHaKo KomaHga KHonkun nameHunack ¢ LinkPL(#5) DS-Habopa Ha komaHay LinkPL(#19). Takas
3aMeHa KoOMaHAbl KHOMKW NO3BONSET YNPaBnATh COAEPXKUMbIM KOMaHAbl KHOMKKW. [anee
paccMmaTpmBaeTcsa obpaboTka AaHHbIX, BbiNonHaemas ['paduyeckum koHTponnepom. dur.71
npeacraensaeT coboin 6rnok-cxemy anroputmMa, UNtCTPUPYHOLLYK OCHOBHYHO Nporpammy
006paboTkM AaHHbIX, BbINONHAeMYto ['paduyeckmm koHTponnepoM (17). Ha aton 6nok-cxeme
MHOFOKPaTHO BbIMOMHAKTCA Criefylolme Tpu onepauun: onepawums CUHXPOHU3auun no
BpeMeHHol MeTke (aTan S35), onepauusi oTobpaxeHnst aHumaumm (atan S36) u onepauns
"Onepauusa MNMonb3osatena" (UO) (atan S37).

Hanee paccmaTtpuBatoTcst 06paboTka faHHbIX, BbinonHsaeMas ["padmyeckMum KOHTPOnepomM
(17). O6paboTka gaHHbIX, BbiNofHsaeMas [padmyeckum KOHTponnepom (17), 3Ha4YnTENbHO
M3MeHMNach: ¢ TOW, YTO nokasaHa Ha Pur.36-38, Ha Ty, 4TO NokasaHa Ha dur.71-78.
dur.71 npeactaensiet cobon GroK-cxemy anroputMa, UNCTPUPYHOLLYO OCHOBHYHO NporpamMmmy
006paboTKM OaHHbIX, BbINOMHAEMYHO ['padnyeckum KoHTponnepom (17). dur.72 npeacrasnsaet
cobon 6ok-cxeMy anroputma, UnmCcTpUpyoLLyo 00paboTky AaHHbIX ANs peannsauuu
YMNpaBrieHUs CUHXPOHM3aLMEN, NCMOSb3YIOLWEro BpeMeHHyto MeTky. Ha atoi 6riok-cxeme
Npon3BOAMTCS onpeaernieHne Toro, cobnogaeTcs Ny kakoe-nmbo 13 yCrnoBUin, NOKasaHHbIX Ha
aTtanax S41, S43-S47. Ecnn kakoe-nnbo 13 aTnux ycrnoeuin cobnogaeTcs, TO BbINONHAETCS
COOTBETCTBYHOLLAA onepaunsi U ynpaBrneHme BO3BpaLlaeTcsi K OCHOBHOWM nporpamme. OnncaHHas
e 0bpaboTka AaHHbLIX NpeacTaBnseT cobol noanporpammy.

OTtan S41 npegHasHa4veH Ang onpeaeneHns Toro, ABNAeTCH N TeKYLWNA MOMEHT BpeMeEHH
BOCMNpOM3BEAEHNA MOMEHTOM BPEMEHM U3 YMCNa: MOMEHTa BpeMEHU, npeactaBneHHoro PTS-
meTkoln nepsoro n3 S-ODS-cermMeHTOB, 1 MOMEHTa BpeMeHW, npeacTaBneHHoro PTS-meTkon
nocrnegHero n3 S-ODS-cermeHToB. ECnn onpegeneHo, 4To TEKYLLMIA MOMEHT BPEMEHMU
BOCMNpOM3BeaEeHUSA ABMNSETCHA OAHMM U3 Ha3BaHHbIX MOMEHTOB BPEMEHU, TO BbIYMCIIAETCA €ro
nepuog o. lNepuopn o NonyyaeTca NocpeacTBOM CyMMUPOBaHUSA (2) nepnoga, Heob6xogmMmoro ans
ouncTkm Mpadmndeckor matpuubl, 1 (1) nepruona, HEOH6XOAMMOro AN OCYLLECTBEHMS 3anncu
Mpaduyeckoro obbekTa, NoNy4YeHHOro NocpeacTBOM aekoanpoBaHua ODS-cermeHTa, B
Mpadudeckyto matpuuyy.

Ha atane S42 Npadu4decknii koHTponnep (17) obpawaetca k Composition_state (coctosiHuio
komnosuummn) B ICS-cermenTe, n a) ecnn Composition_state npegcraensaet cobori "Havano
Ceepxkagpa", ToO OH YCTaHaBNMBaET 3HAYEHUE ¢, paBHOE "Nepurog (2) O4MCTKU MaTpuLbl +
nepuoga (3) 3anucu B matpuuy"; b) ecnu xxe Composition_state npegcrasnset cobon "Touky
3axBarta", TO OH yCTaHaBNMBAaET 3HAYeHME o, paBHoe nepuoay (3) 3anncu B maTpuly.
Bbluncnenve neproga (3) 3anucu B MaTpuuy BbIMOMHAETCA Cneayowum obpasom: ecnm
default_selected_button_number (Homep kKHOMKK, BblgeNAeMOlr N0 YMOMYaHUIO) NpeacTaBnseT
cobon gencrentensHoe (To eCTb CyLLECTBYHOLLEE HAa CaMOM Aene) 3HadeHne, TO MCNoMb3yeTcs
cnocob BblMMCNEHUS, NoKa3aHHbIN Ha dur.54A; a ecnu default_selected button_number paBeH
0, To ucnonbayeTcs cnocob BblYNCIIEHUS, NOKa3aHHbIM Ha dur.54B. Korga o BbIYMCNEHO,
ynpasneHne BO3BpaLlaeTcs K LMKNn4eckorn obpaboTke AaHHbIX.

OTtan S43 npefHasHa4veH Ang onpeaeneHns Toro, ABNAeTCA N TeKYLWNA MOMEHT BpeMEHN
BOCMpoM3BeaeHNss MOMEHTOM BpeMEHU, NpeacTaBrieHHbIM 3HavyeHneM PTS-g, B ICS-cermeHTe.
Ecnu onpegeneHve nmeeT CBOMM pe3ynbTaTOM YTBEPAUTENbHbIN OTBET, TO BbIMOIHAETCS
onepauus 3anucu B ["padmndeckyto matpuuy (8) (atan S51) n ynpaeneHvue Bo3spalyaeTcs K
OCHOBHOW MporpamMme.

OTtan S45 npegHasHaveH Ang onpeaeneHnst Toro, paBeH N TeKYLWNi MOMEHT BpeMeEHH
BocnpounseeneHus PTS-meTke B ICS-cermeHTe. Ecnun onpegeneHme nMeeT CBOUM pesyrbTaTtoMm
YTBEPANTENBHbIM OTBET, TO OTAAETCA KOMaH4a Ha OCYLLECTBEHME BbIBOAA COAEPKUMOro
Mpaduyeckor matpuubl. MNonyyatenem atoro cogepxumoro saenaetca 6nok (9) CLUT. Bnok (9)
CLUT BbinonHseT npeobpasoBaHue LBeTa A5 3TOr0 COAEPXKMMOro. 3atemM MHTEPaKTUBHOE
3KpaHHoe n3obpaxeHne obbeamHseTcs ¢ cogepxMMbiM Buageomatpumubl (9). B pesynbtarte atoro
BbINOMHAETCHA NepBoHavanbHoe oTobpaxeHue (atan S52). 3atem nepemeHHas "animation (p)"
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("aHumaums (p)") (rae p = 1, 2, 3, ..., n) yctaHasnueaetca B 0 (aTan S53) u

ynpasreHue Bo3BpallaeTcs B OCHOBHY nporpammy. Npu aTom nepemeHHas animation (p)
npeacTaBnsaeT cobon rnobanbHyo NepeMeHHy0, YKasbiBatoLLy TO, KaKOW HOMep Kaapa B
nocrnefoBaTenbHOCTM KagpoB oTobpaxaeTca B TEKYLUMIA MOMEHT, N MCNOSNb3yeMYHO Mpu
WCMOJSTHEHUN aHUMALMOHHOrO 0TobpaxxeHust kHomku (b) (rmobanbHas nepemeHHas - 3To
nepemeHHasi, Kotopasi AEACTBUTENbHA NOBCIOAY BO MHOXECTBE OMOK-CXeM anropuTMoB).
CnepoBatenbHo, Ha aTane S53 kHonka (p) BCex KHoMok OyaeT ycraHoneHa B 0.

OTtan S46 v atan S47 npegHasHa4veHbl Ans onpegeneHns Toro, 4OCTUr N TeKyLUn MOMEHT
BpeMeHW BOCMNPOU3BeAEHNS 3HaYeHNn UHopmMaLum o BpemeHu, onucaHHoun B ICS-cermeHTe.

OTtan S46 npegHasHa4veH Ang onpeaeneHns Toro, ABNAeTCa N TeKYLNA MOMEHT BpeMeHH
BOCMNpOM3BEAEHNA MOMEHTOM BPEMEHU, NpeAcTaBNeHHbIM 3HavyeHneM selection_Timeout_pts
(PTS-meTKa nctedeHms BpeMEHN BblAENEHHOIro COCTOSIHUSA), N eCnn onpefeneHme MMeeT CBOMM
pe3ynbTaToM yTBepAUTENbHbIA OTBET, TO BIMOMHAETCS Onepauus No akTMBaLum KHOMKM,
npeacrasneHHon 3HaveHnem default_selected_button_number (Homep kHoNkK, Bblgengemomn no
YMOSYaHu1IO), 1 ynpaBreHne BO3BpaLLaeTCca B OCHOBHYO nporpaMmmy (atan S54).

OTtan S47 npegHasHa4veH Ang onpefeneHns Toro, ABNAeTCa N TeKYLWNA MOMEHT BpeMeEHH
BOCMpoM3BeaeHNSs MOMEHTOM BPEMEHU, NpeaCcTaBeHHbIM 3Ha4YeHnem composition_time_out_pts
(PTS-meTKa ncteveHns BpeMeH KOMMo3unLmm), u ecnn onpegeneHme UMeeT CBOMM pe3yribTaToM
yTBEPAMTESbHBIA OTBET, TO MPOM3BOAUTCS OYUCTKA SKpaHa, NOocne Yero yrnpaeneHue
BO3BpaLLlaeTCsa B OCHOBHYIO nporpammy (stan S55). B xoge onvcaHHONM Bbile onepauum
CUHXPOHM3aLUUK Kaxkaasa u3 onepauui Ha atane S51 u atane S51 1 Ha aTtane S54 BbINONHAETCSA
Kak nognporpamma. [anee co ccoinikon Ha dur.73 paccmaTpusaeTcs nognporpamma,
ucrnornHsiemas Ha atane S51.

®ur.73 npegcraenseT cobor Brok-cxemy anropMTMa, UNNKCTPUPYIOLLYHO Onepaumio 3anncu
nepBoHa4anbHOro oTobpaxeHust MeHto B ['padunyeckyto matpuuy (8). 3tan S64 npeaHasHadeH
Onsa onpegeneHns Toro, yctaHoBneH nun anemeHT Composition_state (coctosaHue komnosuumm)
B ICS-cermeHTe B 3HadeHne "Havano Ceepxkagpa", n ecnu aTo onpeneneHne gaet
yTBEPAUTENBHbIN OTBET, TO Ha aTane S65 nponssognTcs ouncTka I'padmdeckon maTpuubl 1
BbINONHAOTCSA onepaunn stanoB S66-S73. MNepuon, Heobxoanmbid ans ouncTkm Mpadpmnyeckon
MaTpuubl (8), npeactaensieT cobown nepmof cd1, nokasaHHbI Ha ®ur.56 n dur.57. Ecnn
onpeaeneHune Ha atane S64 gaeT oTpuuaTenbHbI OTBET, TO 3Tan S65 nponyckaeTcs u
BbINOMNHATCSA onepauun atanos S66-S73.

Otanbl S66-S73 coCTaBNSAT LUKNIMYECKY0 00paboTKy AaHHbIX, KOTopas JOSkHA ObiTb
NOBTOPEHA AN5 Kaxgon nopumm nHgopmMaunmn o kHornkax ns ICS-cermenTta (atan S66, S67).
MHdopmaymsa o KHoMke, KoTopas AOMKHa NOABEPrHYTLCA 9TON LMKMyeckon obpaboTke,
nmMmeHyeTca nHdopmaums (p) O KHOMKe.

OT1an S67 npefHasHayvyeH Angd onpeaeneHns Toro, ykasbiBaeT nn
default_selected_button_number (Homep KHOMNKK, BbIAENSEMON MO YMOMYaHUIO) AENCTBUTENBHOE
(cywiecTBytoLLlee Ha camoM gerne) nnn HegencTeuTenbHoe 3HadyeHne. Atan S68 npegHasHayeH
Ona onpeaenexHns Toro, siensietcsa nv button_info(p) nHdbopmaumen o kHorke,
COOTBETCTBYHOLLEN KHOMKE BbIAENAEMON MO YMOMYaHWUIO, YKa3blBaeMOK 3Ha4YeHnem
default_selected button_number.

Ecnn onpegeneHne Ha aTtane S68 faeT oTpuuaTenbHbIn OTBET, TO B bydepe (15) o6bekToB
HaxogaT [padhmyecknin o6BHEKT, COOTBETCTBYHOLWMI 3HaYeHuMto start_object_id_normal
(noeHTndmMKaTOpa HavanbHOro obbLekTa B HOpMarbHOM COCTOSIHUM), YKa3aHHOMY B
normal_state_info (vHdopmaymm o HopmanbHOM COCTOSAAHMM) M3 cocTasa button_info(p), u
NOeHTUPULMPYIOT 3TOT 00BEKT Kak [Mpadmnyecknii o6bekT(p) (atan S69).

Ecnn onpegeneHune Ha aTtane S68 faeT yTBepauTenbHbili 0TBET, TO B bydepe (15) obbekToB
HaxogaT [padhmyecknin o6bEKT, COOTBETCTBYOWMI 3Ha4eHuMto start_object_id_selected
(naeHTMdMKaTOpa HavanbHOro 06bLEKTa B BbIAENIEHHOM COCTOSAHMM), YKa3aHHOMY B
selected_state_info (MH¢popmaumm 0 Bbl4ENEHHOM COCTOSIHMM) U3 cocTasa button_info(p), n
NOEHTUPULMPYIOT 3TOT 06BEKT Kak IMpadmnyecknii 06bekT(p) (3Tan S70), nocne Yero KHomnka
(p) nenaetcsa Tekywen kHonkon (aTan S71). Tekylias KHoMka npeacTaBnsieT cobon KHOMKY,
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KoTopasi Obina ycTaHOBIMEHa B BblAENEHHOE COCTOSIHUE Ha MHTEPAKTUBHOM 3KPAHHOM
n3obpakeHnn, oTobpakaemMom B TEKYLLNA MOMEHT BpEMEHWN. YCTPONCTBO BOCNPOM3BeaEeHUS
COXpaHsIeT MAEHTMAUKATOP 3TOW TekyLern KHomkn kak PSR(10).

Mocne Toro Kak B pesynbTate aTana S69 n atana S70 6bin ngeHTndmumpoBaH IMpadudeckmii
06bekT (p), Mpaduyecknii 0O6bEKT (p) 3anncbiBaeTcst B TO MecTo Ha padmyeckon maTpuue
(8), koTOopoe ykaszaHO 3HadYeHusiMK button_horizontal_position (MecTononoxeHne KHOMKK No
ropusoHTanu) u button_vertical_position (MecTononoxeHne KHOMKX NO BEPTMKANN) 13
coctaBa button_info(p) (3tan S72). B pesynbTate NOBTOPEHMS BbiLlEONUCaHHbIX onepauui ons
KaXxgow nopumm MHopMauum o KHomkax nepsbiii ['padmnyecknini 00bLEKT, KOTOPbIA HaxoauTcs
cpeamn MHoXecTBa rpadouyeckux 0OBbEKTOB, KaXAbIN U3 KOTOPbLIX MNOKa3biBAET COCTOSIHNE
COOTBETCTBYHOLLEWN KHOMKN, JOMKEH ObITb 3anucaH B 'padumyeckyto matpuyy (8). MNeproa
BpeMeHu, TpebyrLmnincsa ons BbINOSIHEHWS 3TOW onepaLlmu, KoTopas HanpaeneHa Ha
Mpadhnyecknii 06BEKT, HEOOXOAMMEIN ANsi, MO MEHbLUEN Mepe, MepBOHAYanbHOro oTobpaxeHus
n3 bydepa (15) obbekToB, NokasaH kak nepuog td1 Ha dur.56 n dur.57.

B cnyyae korga 3HaveHne default_selected_button_number (HomMep KHOMNKW, BblAeNsiEMON no
yMOn4aHuo) npegcrtaenset codon "=0", yto o3Ha4aeT, uTo default_selected button_number
M3MeHsIeTcs QMHaMU4eckn, OTBETOM Ha atane S67 6yaet "Het", n nponssoanTcsa onpeaeneHme
Toro, cootseTcTByeT nu button_info(p) Tekywien kHonke. Ecnn onpegenexHne Ha atane S67
MMEET CBOUM pe3yNnbTaToM YTBEPAUTENbHbIA OTBET, TO YNpaBneHne nepexoanT Ha atan S70; a
€Cnn 9TO onpeaerieHne nMeeT CBOUM pe3ynbTaToM OTpuLaTeNbHbIA OTBET, TO ynpaBreHme
nepenaetcy Ha aTan S69.

Hanee co ccbinkon Ha dur.74 paccmatpuBaeTcs 06paboTka AaHHbLIX B NognporpaMmme Ha
atane S54.

dur.74 npeacraBnsieT cobon BrIoK-cxeMy anroputTma, UNCTpUpyoLLyo 0bpaboTky
aBTOMaTUYECKOW akTMBaL MM AN KHOMKK, Bblaensemon no ymonyaHuio. CHavdana npovMsBoauTcs
onpegeneHune Toro, ABngeTca nNu 3HadeHue default_selected_button_number (Homep kHomMkwK,
Bblaensaemon no ymonyanuio) pasHeiM O unu FF (aTtan S75). Ecnu onpenenenune Ha atane S75
nmeeT ceBouM pesyrnbtatom "00", TO HMKakon 06paboTKM AaHHbLIX HE NPOU3BOAMTCS U
ynpaBfieHne BO3BpaLlaeTCsl B OCHOBHYIO Mporpammy; a ecrnv onpeaeneHve Ha atane S75 nveet
cBouM pesynbtatoM "FF", To TekyLlasa KHoMnka i nepeBoaMTCs B akTUBHOE COCTOsiHME (3Tan
S77), nepemeHHas animation(i) yctaHasnuBaetcsa B 0 1 ynpasneHue Bo3BpallaeTcs B
OCHOBHY0 nporpammy (atan S78).

Ecnu xe onpegeneHne Ha atane S75 He umeeT cBouM pesyrnbtatom Hu "00", Hn "FF", To B
KayecTBe TeKyLlen KHOMNKN ycTaHaBNMBaeTCH KHOMKa, yka3aHHas Kak
default_activated_button_number (Homep KHOMKKW, aKkTUBMPYEMOWN NO YyMon4daHuio) (aTan S76),
TekyLasa KHoMKa i NepeBoAnTCs B aKTUBHOE COCTOsIHUE (3Tan S77), nepeMeHHas
animation(i), cooTBeTCTBYIOLLAs TEKYLLEN KHOMKeE i, ycTaHaBnueaeTcs B 0 1 ynpasneHue
BO3BpalLlaeTcs B OCHOBHYIO nporpammy (atan S78).

BobiweonucaHHas obpaboTka AaHHbIX AenaeT BO3MOXHbIM NEPEBO KHOMKU B BblOENEHHOM
COCTOSIHMM B aKTUBHOE COCTOSIHME MOCHe 3apaHee 3a4aHHOro BPEMEHM.

[anee paccmartpuBaeTcsa aHMMaLmsa NocpeacTBoM MeH. dur.75 npegcraBnseT cobor 6n0ok-
CXeMy anropvtMa, nokasbiaroLero 06paboTky AaHHbIX MPU OTOOPaKEHUM aHUMaLNN.

Mpn aTOM NepBoOHaYanbHOEe OTOOpPaXKeHNe peannayeTcsl NOCPEACTBOM OCYLLECTBIEHUS
3anucu rpadmyeckoro obbvekTta B I'padmdeckyto matpuuy, rae Npadudecknii o6bekT ykasaH 1)
3HaveHmeM start_object_id_normal (naeHTudmkaTopa HavanbHOro ob6bekTa B HOpMasibHOM
cocTosaHMM) U3 normal_state_info (nHdopmaLmm 0 HopManbHOM COCTOSHUN) U 2) 3Ha4YeHUeM
start_object_id_selected (naeHTudmKaTopa Ha4anbHOro o6bEKTa B BblAENIEHHOM COCTOSIHMM)
n3 selected_state_info (MHpopmaumm o BblgeneHHOM CoCToAHMM) Ang Kaxaown button_info
(nHdbopmaLmm o kHonke). Mpn aToM "aHumauma” npeactaenaeT cobon 06paboTKy AaHHBIX,
UMeELLYIO Lienbto obHoBNeHne Mpaduryeckor maTpuLbl AaHHBIMM NPOM3BOSBLHOIO Kagpa Ans
KaXkOoWn KHOMKK (TO eCcTb AaHHbIMK padbmyeckoro obbekta g-ro kagpa), BCakuin pas, korga
3aBepLuaeTcs UMKN LMKnn4eckon obpaboTky AaHHbIX, NpoBoaMMon Ha aTane S35 - atane S37.
OT0 06HOBMEHME BLINOSHAETCS NOCPEACTBOM BO3BpPALLEHMSI B OCHOBHYIO MporpaMmmy,
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nocpeacTBoM ocyllecTBnennsa 3anucn I'padudecknx o6bLEKTOB, YkasaHHbIX B normal_state info
u selected_state_info ua button_info, ogHoro 3a apyrum B Npadudeckyto matpuy (8). Mpu
39TOM NepemMeHHas q ucnonb3yeTcs anga naeHtndukayumn kaxagoro Mpadguryeckoro obbvekTa,
ykasaHHoro B normal_state_info u selected_state_info 13 button_info, gna kaxgon

nopumm nHopmarmMm o KHorMkax.

O6paboTka gaHHbIX, OCyLLeCcTBAsSeMas Angd peanmsaumm 3Toro oTobpaxeHust aHumaLmu,
noapo6bHO onMCbIBAeTCs CO CCbINKOM Ha dur.75. B Luensax ynpoLeHnsa onucaHmsa B 9Ton 6nok-
cxeme anropuTMa npegnoniaraeTcs cnyyam, npy KOTOpoM npusHaku repeat_normal_flag
(Mpu3HaK NOBTOPEHNS B HOPManbHOM COCTOsIHMM) 1 repeat_selected flag (npuaHak
NOBTOPEHNSA B BblOENTEHHOM COCTOSAAHMM) M3 |CS-cermeHTa yCTaHOBIEHbI TakKMM 0O6pa3oMm, YTOObI
yKasblBaTb "NoOBTOpPEHNe Heobxoommo".

OTtan S80 npeagHasHaveH ansa onpeaeneHnst Toro, 3aKOHYEHO N NepBoHaYvanbHoOe
oTobpaxeHne. Ecnun onpegeneHne Ha atane S80 nmeeT cBOMM pe3yrnbTaTOM OTpULATENbHbIN
OTBET, TO OCYLUECTBSIETCA BO3BpaT ynpaBrieHnsi 6e3 BbINOMHEHUS KaKol Obl TO HM ObINO
00paboTKM AaHHbIX; ecriv e onpegeneHne Ha atane S80 umeeT CcBOMM pe3ynbTaTtom
yTBepaAUTEnbHbIA OTBET, TO BbINOMHAITCA aTan S81 - atan S93. Otan S81 - atan S93
COCTaBMAT UMKIMYECKY0 00paboTKy AaHHbIX, 3aKMNio4vatoLLyocs B MOBTOpeHUK atana S81 -
atana S93 ana kaxgon nHdopmauum button_info B ICS-cermenTe (atan S81, atan S82).

OTtan S83 npeaHasHayeH A1s NPUCBOEHNSA 3HAYEHUSA NepemMeHHor animation(p),
cooTBeTCcTBYHOLEen uHdopmauun button_info(p), nepemerHol q. bnarogapsa BeINONHEHWIO 9TOrO
aTana nepemeHHas q 6y4eT ykasbiBaTb TEKYLLUA HOMEP KaapOoB, KOTOPLIN COOTBETCTBYET
uHopmauun button_info(p).

OTtan S84 npegHasHa4veH Ang onpeaeneHus Toro, COOTBETCTBYeT nu nHdopmaLms
button_info(p) kHonke, HaxoasLwWwenca B TEKYLLMIA MOMEHT BPEMEHN B BblAENTEHHOM COCTOAHUMU
(oanee numeHyemon "TekyLuein KHonkon").

Ecnwn onpegeneHo, yto button_info(p) oTnnyHa OT TekyLen KHOMKK, TO NPOU3BOANTCA
onpeaeneHune Ha atane S86.

OTtan S86 npefHasHayveH Ang onpeneneHns Toro, HaXoauTCs N TeKyLLas KHOMKa B aKTUBHOM
COCTOSHWM, M €CNW faH YyTBepauTeNnbHbI O0TBET, TO naeHtudukatopy ID(q) npuceanBaeTcsa
3Ha4YeHue naeHTudukaTopa, NoAy4EeHHOro NyTeEM CNoXeHWUs1 NEPEMEHHON q C naeHTUdnKaTopom
start_object_id_actioned (ngeHTndmKaTOPOM Ha4anNbHOro 06BLEKTA B aKTUBUMPOBAHHOM
COCTOSHMM), coaepxawmmes B MHpopmaumm button_info(p).actioned_state_info. Mocne atoro
NCMONHSAETCS O4Ha KOMaHAa KHOMKM U3 YMcra TeX KOMaHA, YTO BKMOYEHbl B COCTaB
button_info(p) (sTan S88).

Ecnn onpegeneHo, 4To TekyLas KHOMKa He HaXO4MTCS B aKTMBHOM COCTOSIHUW, TO
naeHTudpmkatopy ID(q) npucBanBaeTcsa 3HaYeHNEe naeHTUUKaTopa, NOYyYEHHOro nNyTem
CNOXeHnsa nepeMeHHon q ¢ ngeHTudmkatopom start_object_id_selected (naeHTudmnkatopom
HavanbHOro ob6bekTa B BblAENEHHOM COCTOSIHUN), coaepXallMmcst B UHpopmMauum
button_info(p).selected_state info (aTan S89).

Mocne Toro Kak B pesyrbTaTe BbleonMcaHHbIX onepauuin onpegeneHo 3HaveHune 1D(q),
Mpadudeckmii 06bekT (p), umetowmnin naeHTudmkaTtop 1D(q) n Haxogawwmincsa B bBydepe (15)
00BbEKTOB, 3anMcbiBaeTCa B MeCcTo Ha ['paduyeckon matpuue (8), ykazaHHOE 3HaYEHUSIMM
button_horizontal_position (MecTononoxeHne KHOMKX MO rOPU3oHTann) u
button_vertical_position (MecTononoxeHne KHOMK1 No BEpTUKANN) n3 coctaBa MHgopmaumnm
button_info(p) (sTan S90).

MocpeacTBOM BbILLEONMCAHHOM LIMKNNYECKO 06paboTKn 13 Yncna MHOXECTBEHHbIX
Mpadunyecknx oOBLEKTOB, KOTOPLIE COCTABIAIOT BblAENEHHOE COCTOsSIHME (M aKTUBHOE
COCTOSIHME) TEKYLLEN KHOMKM N HOpMarnbHOE COCTOSHME APYTnX KHOMOK, B "padmyeckyto matpuly
3anucbiBaeTca TOT ['padmyecknin o6BbEKT, KOTOPbLI COOTBETCTBYET Q- CTpaHuLE.

OTtan S91 npegHasHayvyeH Anga onpeneneHus Toro, JocTurna nm cymma
start_object_id_normal + q 3Ha4eHusa end_object_id_normal (ngeHTumkaTopa KOHEYHOrO
006beKkTa B HOpMarnbHOM CcOCTOosiHMM). Ecnn onpeaenexve Ha atane S91 nmeeTt cBoOMM
pesynbTaTtoM oTpuLaTenbHbIN OTBET, TO NepeMeHHon "animation(p)" npucBanBaeTcsa 3Ha4YeHue,

Ctpanuua: 58



170

15

20

25

30

35

40

45

50

RU 2329611 C2

nonyyeHHoe nyTem npupawleHnsa nepeMmeHHon q Ha 1 (atan S92). Ecnu onpegeneHue Ha atan
S91 umeeT cBOUM pe3ynbTaToM yTBepaAUTENbHbIA OTBET, TO MPOM3BOAUTCS MHULMaNM3aums
nepemeHHor "animation(p)" ¢ obpawieHnem ee 3HaveHus B 0 (sTan S93). BeiweonncaHHble
onepauun nosTopstoTca Ana scex button_info(p) B ICS-cermenTe (3Tan S81, stan S82).

Korga Bce button_info nogBeprHyTcs BbileonncaHHbIM onepawmsaM, ynpasneHme BO3BpaTuUTCs B
OCHOBHYI0 Mporpammy.

Bo Bpems BbiliepaccMoTpeHHbIX aTana S80 - atana S93 Bcsakuin pas, koraa OCHOBHas
nporpamma (3tan S35 - atan S37) BbINOMHAETCA OOMH pas3, U300paXKeHne Kaxkaon KHOMKN Ha
WHTEPAaKTMBHOM 3KpaHHOM M300paxeHun byaeT o6HOBNEHO Ha HOBbIV ['padudeckuin o6beKT. ATO
O3HauvaeT, YTO Korga BblleynoMsiHyTasi OCHOBHas nporpamma (atan S35 - atan S37)
BbIMOJTHAETCSA HECKOSbKO pa3, peanuadyeTcs Tak HasbiBaeMas aHumaums. Npu aHnmauum
Mpadudeckuii koHTponnep (17) perynupyeT BpeMsa Takum ob6pasom, YTOObI MHTepBan BpeEMEHM
oTobpakeHnsa ans ogHoro kagpa IMpaduyeckoro o0bekTa CocTaBnsan 3Ha4YeHne, ykasaHHoe
kogom animation_frame_rate_code (kogom 4acToThl kKagpa aHMMauuu).

30ecb cnegyeT OTMETUTb, YTO Ha dTane S88 KomaHabl KHOMKK, BKIHOYEHHbIE B COCTaB
uHdopmaumm button_info(p), ncnonHsawtca no ogHon. OgHako Takke BO3MOXHO UCMOMHATb
KOMaHAbl KHOMKN BCe BMECTE, Mocre Toro Kak Obina otobpaxeHa nocnegoBaTenbHOCTb
Mpadunyecknx oObLEKTOB, COOTBETCTBYIOLLMX aKTUBHOMY COCTOSIHUIO. [lanee co CCbINKoW Ha
dur.76 paccmartpmaeTcs npolecc onepauun "Onepauus nonb3oBaTens", KOTOPbIA BbINOMHAETCA
Ha aTane S37 OCHOBHOW NpPOrpamMmbi.

dur.76 npeacrasnset cobon 6roK-cxemy anropuTma, UNACTPUPYIOLLYIO NpoLiecc onepaumm
"Onepauust nonb3oartens". Ha aToi 6nok-cxeme nponsBoauTCcs onpenerieHne Toro,
cobniogalTcs N Kakoe-nmbo M3 yCroBUiA, NokasaHHbIX Ha aTane S100 - atane S103. Ecnn
Kakoe-nmbo 13 aTnx ycrnoBui cobniogaeTcs, TO BbIMOMHAETCS COOTBETCTBYOLAA obpaboTka u
3aTeM ynpasreHue nepexoauT Ha3ag B OCHOBHY0 nporpammy. 3tan S100 npegHasHayeH ons
onpeaeneHus Toro, yctaHosneHo nm B "1" 3HavyeHne UOmaskTable, n ecnu aTo onpeaenexue
[aeT yTBepaAUTENbHLIN OTBET, TO YNpaBfeHne BO3BpaLLaeTCa B OCHOBHYO nNporpammy 6e3
NCMOSTHEHUS Kakol Bbl TO HY BbINo 06paboTkM AaHHbIX.

Otan S101 npegHa3Ha4veH ons onpedeneHns Toro, 6bina nu Haxarta knasuwa MoveUp
("MepemelteHne Beepx")/Down ("BHu3")/Left ("Bneso")/Right ("Bnpaso"). Ecnu aTo
onpefeneHve gaet yTBepaUTENbHbLIN OTBET, TO TeKyLlasa KHonka MeHsetca (atan S104) u 3atem
Npon3BOAMTCS onpeaeneHne Toro, yCTaHoBMEH nu npu3Hak auto_action_flag (npusHak
aBTomaTtunyeckoro aencteus) B 01 (atan S108). Ecnu onpegeneHue Ha atane S108 pgaet
oTpuLaTenbHbIV OTBET, TO YNpaBneHne Bo3BpaLlaeTcs B OCHOBHYIO nporpammy. Ecniv xe
onpegenenune Ha atane S108 gaet yTBepaAUTENbHLIN OTBET, TO yNpaBneHMe NepeBoanTCS Ha
atan S105.

Otan S102 npegHa3HaveH ons onpedeneHns Toro, Haxkata nu knasuwa Activated
("AkTnBMpoBaHo"). Ecnu aTo onpefeneHve faeT yTBepaAuTEeNbHbIN OTBET, TO TeKyLlas KHornka
nepesoauTcs B akTuBHoe cocTtosdHue (atan S105). MNMocne atoro nepemeHHada "animation(i)"
ycTaHaBnmBaeTcs B "0" (3Tan S106).

OTtan S103 npegHa3HayveH Ang onpeaeneHns Toro, oCyLecTBRSEeTCs N1 B AaHHOM criyvae
BBOJ, YMCMNOBOro 3HavyeHuns. Ecnu 310 onpegeneHve faeTt yTBepaANTENbHbIN OTBET, TO
BbINOSTHAETCSA COOTBETCTBYOLAs onepauunsa Ymcnosoro Beoga (stan S107) n ynpasneHue
BO3BpaLllaeTcs B OCHOBHYO nporpammy. Cpean npoueccos, NokasaHHbIX Ha Pur.76, kaxabin atan
13 vncna atana S104 u stana S107 npeacraensaeTt cobon nognporpammy. Npouecchl 3TUX
noanporpaMm nokasaHbol Ha ®ur.77 n dur.78. Hnxke npuBoguTCs pasbsAaCHeHue, kacarolleecs
3Tnx 6Nok-cxem anropuTMoB.

dur.77 npeacraenset cobon BNok-cxemy anropuTma, NokasbiBatoLLyo NpoLecc onepaymm
CMeHbI TekyLern kHonkn. CHavana cpeam HoMepoB: upper_button_number (HOmMep BepxHel
KHomkwu), lower_button_number (Homep HWXHeN kHonkwn), Left_button_number (Homep neson
KHonku) m right_button_number (Homep nNpaBoi KHOMKK), KOTOpble NpuHaanexart Hpopmaumm
neighbor_info TekyLen kHOMKK, onpegensaeTca HOMep, COOTBETCTBYHOLLUNIN HaXKaToOW KnasuLle
(aTan S110).
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3aTeM 3HayYeHne TekyLLeln KHOMKM npucBanBaeTca "KHomMke i, a 3HaYeHne KHOMKM, Kotopas
OOMmkHa OblTb HOBOWM TEKYLLEN KHOMKOW, NpucBanBaeTca "kHonke j" (atan S111). 3tan S112
npegHasHadeH Ans onpeferneHns Toro, COOTBETCTBYET NN KHOMKa j, 3Ha4eHne KOTOpOM
npucBoeHo Ha aTtane S111, kHorke i. Ecrin oHn cooTBETCTBYIOT ApYr ApYry, TO yrnpasreHne
BO3BPaTUTCS B OCHOBHYO NMporpaMmy 0e3 BbIMOMHEHUS Kakol Obl TO HM ObINT0 06paboTKMN AAHHbIX.
Ecnu ke oHM He COOTBETCTBYIOT APYr APYrY, TO 3HAaYeHMe KHOMKKM j pucBanBaeTCcs TeKyLlen
kHonke (8Tan S113), nepemeHHasda "animation(i)" n nepemeHHas "animation(j)"
ycTaHaBnmeatoTcs B 0 1 ynpaBneHue Bo3BpaLlaeTcs B OCHOBHYIO nporpammy (atan S114).

®ur.78 npeactasnseTt cobori ONoK-cxemy anropMTMa, NokasbiBaLLYH NPOLECC onepawmm
BBOJA YMCMOBOro 3HavyeHusi. 30ecb NPOM3BOANTCS ONpeaerneHne Toro, UMeeTcsl N1 nHdopmayms
Button_info.j, koTopasi nmeeT button_number (Homep kHOMKK), COOTBETCTBYIOLNIA BBELEHHOMY
YMcrnoBoMmy 3HadeHuto (atan S121). 3atem nNpon3BoaNTCA onpeaeneHne Toro, yCTaHoBIEH N
npusHak numerically_selectable_flag (mpu3Hak BO3MOXHOCTW BbIGOpa YMCIIOBOrO 3HAYEHMS),
oTHocsAwwminca Kk Button_info.j, B 1 (aTan S122). Ecnu otBeTamu Ha aTtane S121 1 atane
S122 asngioTtca "[a", To TekyLiasa KHomMka nepeBoAMTCA B HOpMarbHOe COCTOsIHME, 3HaYeHue
KHOIMKW j MpucBamBaeTcs TekyLlen kHonke (atan S123) n nepemeHHas "animation(i)" un
nepemeHHas "animation(j)" yctaHasnueatotca B 0 (atan S124). MNocne aTnx onepauui
npon3BoaMTCS onpeaereHne Toro, yCTaHoBreH nu npusHak auto_action_flag (npusHak
aBTOMaTUYECKOro AencTBus), oTHocswumnes k Button_info.j, B 1 (sTan S$125). Ecnu 310
onpefeneHve gaet oTpuuaTenbHbI OTBET, TO YpaBneHne BO3BpaLLaeTcs B OCHOBHYIO
nporpammy.

Ecnn xe aT0 onpefeneHve faeT yTBepaAUTENbHbLIN OTBET, TO Ha aTane S126 TekyLllas KHomMka
NnepeBOAMTCSA B aKTUBHOE COCTOSIHME U YMpaBreHne BO3BPALLAEeTCs B OCHOBHYIO MporpaMmy.

Ecnn otBeT Ha nobom 13 atanoB S121-S122 asnstotca "HeTt", To ynpaBneHne Bo3BpaTuUTCs B
OCHOBHYH MporpaMmmy.

"padpunyecknin koHTponnep (17) BbINONHAET BbILLEONMUCAHHbIE NPOLECCHI AN BbINOSTHEHMWS
CUHXPOHHOro otobpaeHus. Mpu 3TOM cnegyet UMeTb B BUAY, YTO NPW BbIMNOMHEHUN
OTOBpaKeHNss MHTEPAKTUBHOIO 3KPAHHOIO U306paxkeHns, 3anyLLeHHOro onepaumen
nonb3oBaTens C UCcrnonb3oBaHMeM oTobpaxeHus BennbiBatowero MeHto unm emy nogobHoro,
Mpoueccop (14) noTokoBbIX rpaduyeckux AaHHbIX U 'padudeckuii koHTponnep (17) BbINOMHSAIOT
HVXKecneayLme onepaunn, KOTopble SIBAAOTCA TEMU Xe CambIMy OnepalmsiMm, 4To u
BbINOMHAEMble NS BbINOMHEHUS CUHXPOHHOro oTobpaxeHns. MNpu BbINONHEHUN
HWXecneaywLwmx onepauun pagpudeckuin 06bekT nony4yaroT B ['paduueckon matpuue (8).
Mocne Toro kak Mpadryecknin 06GbEKT NONyYeH B COOTBETCTBUMN C TEM, YTO CKa3aHO BhILLE,
cnegyeT oxuaaHwe, npodorkaroLeecs A0 TeX Nop, Noka TeKyLWmii MOMEHT BpeMeH!
BOCMpon3BedeHus He npondeT ykasaHHyto PTS-meTky, npucBoeHHyto ICS-cermeHTy. 3atem, ecnu
nocre ynomsaHyToro BpeMeHun koHTponnep (18) Onepaymii nonb3oBatens npuHumaeT Onepaunio
nonb3oBaTens, ykasblBatoLLyto BbI30OB MEHI0, TO oHa byaeT BbiBegeHa B 651ok (9) CLUT un otgact
onoky (9) CLUT komaHay npenctasuTb [pacumueckun O6bekT, xpaHswmiica B ['padunyeckon
maTpuue (8). Ecnv Takoe ocyLlecTerneHne BbIBOAA BbINOMHAETCA B CUHXPOHM3aLummn ¢ Onepaumen
nonb3oBaTtens, To 6yaeT peannsoBaHo oTobpaxeHue BennbiBaloLero MeHo B COOTBETCTBUM C
HakaTMeM KnaBuLLM BbI30BA MEHHO.

MpuBeneHHoe BhilLle pasbscHEHUE onncbiBaeT ycTaHoBKy PTS-meTkn B ICS-cermeHTe 1 DTS-
meTkn B ODS-cermeHTte n PTS-meTkn, KoTopble npuHaanexat Habopy DSn. OgHako B HEM He
ynomuHarotca DTS-meTka B ICS-cermenTe; DTS-meTka n PTS-meTka B PDS-cermenTte; DTS-
meTka n PTS-metka B END-cermeHTe. BBugy aToro Huxe paccmMaTpuBaroTCH BPEMEHHbIE METKU,
OTHOCSLLMECH K 3TUM ariemeHTaM. [1oCKonbKy BO BTOPOM BapuaHTE OCYLLECTBIEHNS
n3obpeteHnss WDS-cermeHT He cyulectByeT, To ICS-cermeHT gormkeH 6bIThb 3arpyxeH B bydep
(16) komno3nuumn 0o HacTynneHus 1) MOMeHTa BpeMeHU Havana gekoanposaHua nepeoro PDS-
cermeHTta (PDS1) Habopa DSn (to ectb DTS(DSn[ODS1])), 1 2) MOMeEHTa BpeMEHU, B KOTOPbIN
nepBbin PDS-cermenT (PDS1) B Habope DSn ctaHoBUTCS AOCTYNHbIM (TO ecTb PTS(DSn[PDS1]
)). Haye rosops, cnegyeT yCTaHOBUTL 3HaYeHWe, KOTOpoe YAOBNETBOPSET crneayoLemy
BblpaXKeHuIo:
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DTS(DSn[ICS])(DSn[ODS1])

DTS(DSn[ICS])(DSn[PDS1])

Hanee paccmartpuBaeTtcs yctaHoBka DTS-meTkm n PTS-meTkn gns kaxgoro PDS-cermeHTa,
npuHaanexatwiero Haéopy DSn.

MomeHT BpemMeHw, korga Kaxabin PDS-cermeHT, npuHagnexawmii Habopy DSn, ctaHoBuTCS
pencteytowmm B 6noke (9) CLUT, HaxoguTca B npomexyTke OT 1) MOMEHTa BPEMEHU, B KOTOPbIN
ICS-cermeHT 3arpyxaetcs B bydep (16) komnoanyuun, 4o 2) MOMEHTa BpEMEHN Havana
nekoanposaHua ansa nepsoro ODS-cermeHTta (DTS(DSn[ODS1])). Benay atoro 3HayeHne PTS-
MeTKK kaxkgoro PDS-cermeHTa, npuHagnexauero Habopy DSn, (To ecTb cermeHToB PDS1-
PDSnocnegHwuii), 0OMKHO BbITb YCTAHOBNEHO B 3HAaYeHMe, KOTOPOE YAOBMETBOPSAET CneayoLmm
COOTHOLLEHUNAM.

DTS(DSn[ICS])(DSn[PDS1])

PTS(DSn[PDS]j])(DSn[PDSj+1])(DSn[PDSnocnegHui])

PTS(DSn[PDSnocnegHuii])(DSn[ODS1]

Hanee, paccmatpuBaeTcsa yctaHoBka PTS-meTkun cermeHta END ("KoHew OToGparkaemoro
Habopa") B Habope DSn. END-cermeHT, npuHagnexawmii Habopy DSn, nokasbiBaeT OKOHYaHWe
Habopa DSn. 1 cnegoBaTenbHO, 3TO AOMKEH OblTb MOMEHT BPEMEHN OKOHYAHUST AEKOAMPOBAHUS
nocnegHero ODS-cermeHTa (ODSnocneaHero) n3 Habopa DSn. OTOT MOMEHT BpeMeHU
OKOHYaHWUA gekoanpoBaHus ykasbisaeTtca PTS-meTtkon (PTS(DSn[ODSnocnegHuii])), n, Takum
obpasom, PTS-meTka END-cermeHTa gomkHa ObiTb YCTAHOBIEHA B 3HAYEHUE, YKa3aHHOe
NPUBOAMMBIM HUXE BbIpaXXEHUEM:

PTS(DSn[END])=(PTS(DSn[ODSnocneaHwii]))

UT0 KacaeTcsa cooTHoWweHUs ¢ ICS-cermeHTamm, npuHagnexawmmm Habopam DSn n DSn+1,
To ICS-cermeHT B Habope DSn 3arpyxaetcs B bydep (16) komno3anuumn o HacTynneHus
MOMeEHTa BpeMeHu 3arpy3ku nepsoro ODS-cermeHTa (10 ectb ODS1). CnegosartenbHo, PTS-
meTka END-cermeHTa gomkHa 6biTb 1) nocne MomeHTa BpeMeHu 3arpy3ku ICS-cermeHTa,
npuHaanexatwiero Hadopy DSn, n oo 2) 4o MomeHTa BpeMeHu 3arpy3kun |CS-cermeHTa,
npuHaanexatwiero Hadopy DSn+1 (To ectb DTS(DSn+1[ICS])). CooTBeTcTBEHHO PTS-MeTKa B
END-cermeHTe fomkHa yaoOBMNeTBOPSATb HUKECNEAYIOWEMY COOTHOLLEHNIO.

DTS(DSn[ICS])(DSn[END])(DSn+1[ICS])

C Opyroii CTOpPOHbI, MOMEHT BpeMeHu 3arpy3ku nepsoro ODS-cermeHTa (10 ectb ODS1) PTS-
meTka END-cermeHTa (10 ectb PTS(DSn[END])) aomkHa 6bITb Nocrne MOMeHTa BPEMEHMU
3arpy3kn PDS-cermeHTa, npuHaanexatiliero Hadopy DSn. CootBetcTtBeHHO PTS-meTka B END-
CerMeHTe JOoMMKHa yA0BNeTBOPATh HuecneayowemMy cooTHoweHuo. PTS(DSn[PDSnocneaHuii]
YPTS(DSn[END]).

Mockonbky ICS-cermeHT, PDS-cermeHT, ODS-cerMeHT, B KOTOpbIX ycTaHaBnueatotes DTS-
meTka n PTS-meTka, BkoyatoTca B coctaB notoka AVClip 3apaHee, To cTaHOBUTCA YAOOHO
OnncbiBaTb MHTEPAKTMBHOE YNpaBrneHne, nmerLee CBOEN Lenblo 3acCTaBMsaATb YCTPOMCTBO
BOCMpOM3BEeAEHNS UCMONHATD HEKOTOPYIO Oonepaumio B TOT MOMEHT BPEMEHW, KOrAa Ha aKkpaHe
nosiBNsieTCa kagp C HEKOTOPbIM KMHOM306paxeHueM. ViHaye roBopsi, BbILLEPACCMOTPEHHbIE
cpeacTBa yooOHbI Anst ONMcaHWUa MHTEPaKTUBHOMO ynpaBreHus, CUHXPOHU3MPOBAHHOIO C
BbICOKOM TOYHOCTbLIO C COAEPXKUMbIM KnHOunbma. Kpome toro, ICS-cermeHT, PDS-cermeHT n
ODS-cermeHT MmynbTtunnekcMpoBaHbl B cam notok AVClip. CnegoatenesHo, B criydae, npu
KOTOPOM CEeKLMN, B OTHOLLEHMM KOTOPbIX NOSb30BaTeNb XOTeN Obl BbIMNOMHATL YNpaBneHne
BOCMNpOM3BeaEeHNEM, MMEOTCH B BOSbLUIOM KONMYECTBE, TaKOM Kak HECKOMbKO COTEH, HET
HeobxooMMoCTK XpaHuTb B namaTn Bce |ICS-cermeHTbl, PDS-cermeHTbl 1 ODS-cermeHThl,
KOTOpble COOTBETCTBYIOT BCEM 3TUM pasgenam. [ockonbky ICS-cermeHTbl, PDS-cermeHTbl n
ODS-cermeHTbl noanexar cuntbiBaHuto ¢ ancka BD-ROM, To goctaTtoyHo opraHu3doBath paboTty
C HUMK creayroLmm cnocobom. JTOT cnocob 3aknoyaeTcs B ToM, 4TO |ICS-cermenThl, PDS-
cermeHTbl 1 ODS-cermeHTbl, KOTOpPbLIE COOTBETCTBYIOT TON CEKUUU KMHOMUIBbMa, KoTopas
NoASIEXMT BOCNPON3BEAEHMIO B @HHbII MOMEHT, OCTaKTCH pPe3MAeHTHbIMKU B namaATn. NMocne
TOro Kak BOCMpPOU3BEAEHME ANSA 3TON CEKLMM KMHOUNBbMA 3aKkOH4YEHO, cooTBeTCcTBYoWwme ICS-
cermeHTbl, PDS-cermeHTbl 1 ODS-cermeHThl yoanaiTca M3 namsaTn, 1 BMECTO HUX B NaMATH
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coxpaHstoTca ICS-cermenTbl, PDS-cermeHTbl 1 ODS-cermeHTbl, COOTBETCTBYOLLME
nocriegytoLlen cekumm kuHocunsma. MNMockoneky ICS-cermenThl, PDS-cermeHTsl 1 ODS-
CermMeHTbl nognexar MynbTunnekcnposanuto B notok AVClip, To gaxe B TOM cnyyae, ecnum
konuyectBo |ICS-cermeHToB, PDS-cermenToB 1 ODS-cermeHToB AOCTUIraeT HECKOMNbKUX COTEH,
3anosIHeHne NaMAaT MOXeT ObITb OrpaHNYeHO 40 MUHUMAarbHOrO HE0OX0OUMOrO YPOBHSI.

Kak 6b1n0 cka3aHo Bhbile, AaHHbIM BapuaHT OCYLLECTBEHNSA N306peTeHns npegycmaTpmBaeT
360 cTtpaHuy ODS-cermeHTOB Anst Toro, UTobbl peanu3oBbiBaTb aHMMauuto. CriegoBaTtensHo, B
cny4yae, Koraa OTHOCSILLUICS K KHOMKaM MaTtepuan CrpynnupoBaH no Tpem coctosiHuam, ODS-
cermeHTbl OyayT crpynnmpoBaHbl Mo 120 cTpaHuL (TO eCTb B TPU rPYMMbl COCTOAHMS KHOMOK).
pynnbl COCTOSAHMST KHOMOK PacnonoXeHbl TakMMm obpa3om, YTO rpynna, COOTBETCTBYHOLAN
COCTOSAHMIO, KOTOPOE MOSBNSAETCA paHblUe, pasmeLlaeTcs onvke K Hadany, 4em rpynna,
COOTBETCTBYHOLLAA COCTOSAHWNIO, KOTOPOE NnosiBNsieTcs no3xe. bnarogapst atomy npu
BOCMNPOM3BEOAEHUN rpyrnna COCTOSAHMS KHOMOK, COOTBETCTBYHLLAA COCTOSIHUIO, KOTOpOe
NnosIBISieTCA paHblUe, 3arpy»kaeTcsl B yCTPOMCTBO BOCNPON3BEAEHUSI COOTBETCTBEHHO paHbLLUe,
Yyem rpynna, COOTBETCTBYIOLLIAsH COCTOSAHMIO, KOTOPOE NOABNSAETCH No3xe. B cooTBeTCTBMM C
3TUM gaxe ecnu gekogmposaHue Bcex 360 ctpaHuy ODS-cermMeHToB U HE 3aBepLUEHO, HO eCrnin
3aBepLUeHo xoTa 6bl NpnbnuantensHo 1/2-1/3 obuwero konudectea ODS-cermeHTOB, TO, MO
MeHbLLEN Mepe, NepBoHavanbHoOe OTobpaXkeHne roToBo AJ1si BbINOSIHEHMs. [TockonbKy onepaumsi
nepBoHa4yanbHOro otobpakeHnst MOXeT ObITb HadaTa nNpu 3aBepLueHnn nNpubnuantensHo 1/2-1/3
obwero konnyectesa ODS-cermMeHTOB, TO AaXe B TOM Cryvyae, €Cnn UMEKTCS MHOMOYUCTIEHHbIE
ODS-cermeHTbI, KOTOpble HEOBXOAMMO CcYMTaTh U AEeKOANPOBaTb, MEePBOHAYanbHOe OToOpaxeHne
He OyaeT 3agepxaHo. CnegoBaTenbHO, MHTEPAKTUBHOE 3KpaHHOE n3obpaxkeHne NCNonHseTcs
NnnaBHO Aaxke B TOM Criy4ae, eciv 3KpaHHOe M300paXkeHne COAepXUT ANs pasBrieyeHnst
nonb3oBaTenen aHnMauuio.

(TpeTwnii BapuaHT OCyLIeCTBNEeHNA N300peTeHms)

[aHHbI BapnaHT OCYLLECTBIEHNSA N300peTeHNst OTHOCUTCS K CNocoOy M3roToBIEHUs AMCKa
BD-ROM. ®ur.79 nnntoctpupyet cnocod narotoeneHna PCS-cermeHTa, paCCMOTPEHHOTO B
nepBOM BapuaHTe OCYLLECTBMEHUST N300peTeHUs.

Cnoco6 unarotoenenus aucka BD-ROM BkntovaeT B cebs: atan S201 npomnsBoacTea
MaTtepunana, B XoA4e KOTOpOro, Hanpumep, oCyLLECTBMSAT CbeMKY KMHOM300paXkeHns 1 3anmcb
COOTBETCTBYIOLMX ayanoaaHHbIX; asTopckuii atan S202, Ha KOTOPOM reHepupyT NPUKIagHON
dopmar; un atan S203 neyaTun, Ha KOTOPOM 3aBepLUalT u3rotoerneHme aucka BD-ROM,
BbIMOJTHAS €ro neyartb/NaMMHUpOBaHMe.

Bxoaswuim B 44CnNo aTUX 9TanoB aBTOPCKWIA 9Tan, HanpasneHHbI Ha co3gaHue ancka BD-
ROM, BkntoyaeT B ceba cnepytowime atan S204 - satan S210.

Ha atane S204 onucbeiBaeTcsa ynpasnsowas nHdopmayus, tHhopmaunsa onpeaeneHms okHa,
WMHopMaLMa onpeaeneHns nanuTpbl K rpadpmnyeckue gaHHble. Ha atane S205 ynpasnstowas
WMHopmauums, nHpopmMaums onpeaeneHns okHa, MHpopMaumsi onpegeneHns nanuTpbl n
rpaduyeckue gaHHble COOTBETCTBEHHO NpeobpasytoTcs B PYHKLMOHANbHLIA cermeHT. Ha aTane
S206 B PCS-cermeHTe ycTtaHaBnmBaeTcs PTS-meTka B COOTBETCTBUM C TEM, KOr4a nosiBNAeTCs
KMHOKaAp, nognexalwuin CMHXpPOHHOMY oTobpaxeHuto. Ha atane S207 B COOTBETCTBUM C 3TUM
3HavyeHneM PTS[PCS] yctaHaBnusatoTca MeTku DTS[ODS] n PTS[ODS]. Ha atane S208 B
CooTBETCTBUN CO 3HadeHneM meTkn DTS[ODS] yctaHaBnuBatoTca meTkn DTS[PCS], PTS[PDS],
DTS[WDS] u PTS[WDS], a Ha aTane S209 B Buge rpaduka nsobpaxaercsa XpOHOMNornieckoe
N3MEeHeHNe B 3anofiHeHUn Kaxaoro 6ydepa mogenu npourpbiBatoLero ycrporcrea. Ha atane
S210 nponsBoauTcs onpegeneHme Toro, yaoBneTBopseT fin 9TO XPOHOMOrn4yeckoe N3MeEHEHNE,
n3obpaxkeHHoe B Buae rpaduka, orpaHMYeHnto, HaknagbiBaeMoMy MOLENbI0 NPOUrpbiBaoLLIErO
ycTponcTea. Ecnu onpegenenune Ha atane S210 nmeeT cBOUM pe3ynbTaToM YTBEPAUTENbHbIN
OTBET, TO Ha aTane S212 co3gaeTcsa NOTOK rpacmMyecknx AaHHbIX U NOCPEACTBOM
MYNbTUMNEKCMPOBAHMS MNOTOKa rpaddMyecKknx AaHHbIX C MOTOKOM BUOEOOAHHbBIX U MOTOKOM
ayamodaHHbIX, KOTopble ObInM co3faHbl OTAENBHO OT NOTOKa rpadduyecKnX AaHHbIX, NoyyatoT
notok AVClip. 3atem notok AVClip npuBogaT B cootBeTcTBUE ¢ hopmatom BD-ROM, n Tem
cambIiM 3aBepLuatoT NpuKnagHon opmar.
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BblwenpnBeaeHHoe pa3bsiCHeEHME caenaHo anisi cnocoba N3roToBMEHUS HOCUTENS 3anncu B
COOTBETCTBUM C MNEPBLIM BapMaHTOM OCYLLECTBNEHNa n3obpeteHus. Cnocod naroToBreHus
HOCMKTEnNS 3anncu B COOTBETCTBUM CO BTOPbIM BapUaHTOM OCYLLECTBEHMS U300peTeHns nokasaH
Ha ®ur.80. Ha ®ur.80 atan S304 - atan S308 3ameHstoT atan S204-S208, nokasaHHble Ha
dur.79.

Hwxe paccmatpuatotcsa atan S304 - atan S308. Ha sTane S304 onucbiBaeTca ynpasnstoLlas
nHdopMauus, nHdbopmauusa onpeaeneHns nanuTpbl N rpadudeckue gaHHele. Ha satane S305
ynpasnswowasn nHdopmauyus, nipopmaums onpeaeneHns nanuTpbl U rpaduyeckne gaHHble
COOTBETCTBEHHO NMpeobpa3sytoTcst B PYHKUMOHanNbHLIN cermeHT. Ha atane S306 B ICS-cermeHTe
ycTaHaBnmBaeTca PTS-MeTka B COOTBETCTBUM C TEM, KOr4a NosBNAeTCs KMHOKaAp, noanexaiimm
CUHXPOHHOMY OoTOBpaxeHuto. 3atem Ha atane S307 B COOTBETCTBUM C 3TUM 3HaveHneM PTS[ICS]
ycTaHaBnmBatoTca MeTkn DTS[ODS] n PTS[ODS]. Ha stane S308 B cOOTBETCTBMM CO 3HA4YEHMEM
meTkn DTS[ODS] yctaHasnusatoTcs metkn DTS[ICS] n PTS[PDS].

(3ameyaHue)

HeT Heob6XxoANMOCTM HanoMuHaTb, YTO BbILLENPUBELEHHOE pa3bsCHEHME HE NOKa3biBAET BCE
BapMaHTbl OCYLLIECTBEHMS U hOpMbl UCMOSb30BaHMS HacTosLWero naobpeteHus. HacTosee
n3obpeTeHne TaKke peanuayeTcs B BapnaHTax OCyLLECTBEHUS], B KOTOPblE BHECEHDI
Hwxkecneayowme nameHexus: (A), (B), (C), (D), ... u T.4. CnegyeT nmeTb B BUAY, YTO
NYHKTbI oOpMYIbl N306peTEHMS NO HACTOSALLEMY M300pEeTEHMIO NpeacTaBnsanT cobor
pacLIMpEHHO TOrKyeMble Nnn ob6o6LLEHHbIE ONMCaHUA NMOO BbILEONUCAHHbIX BAapUaHTOB
OCYLLECTBMNEHUST N300peTEeHNUS, MO0 M3MEHEHHbIX BAapNaHTOB OCYLLECTBMEHNS], OCHOBAHHbIX Ha
HWKecneaywmnx nameHeHmsx. CTeneHb 3Toro pacluMpeHHOro TofkoBaHNs N 0606LLeHMs
OTpaXkaeT COCTOsIHME JaHHON 0B1acT TEXHMKM HA MOMEHT NMofadn 3TON 3asiBKU.

(A) Bo Bcex aTux BapuaHTax OCYLLECTBIEHNS U300peTeHns npeanonaraeTcs, YTo HOCUTENb
3anncu B COOTBETCTBMM C HAcCTOSILLIMM nM3obpeTeHmeM npeactaBnsieT coboni anck BD-ROM.
OaHako Npu3HaKku HOCUTENS 3anncu No HacTosILLLEMY M300OpPEeTEHNIO OTHOCATCA K MOTOKY
rpacpmyecknx gaHHbIX, XPaHSaLWeMCsa Ha HOCUTENE 3anucu, N 3TU NPU3HaKN He 3aBUCAT OT
dmaunyeckor npupoapl ancka BD-ROM. NHaye roeops, npu peanusayum HacTosILLErO
n3o6peTeHnst MOXeT ObITb UCNOMb30BaH 000K HOCUTENMb 3anncK, KOTOpbIA YHKLMOHANbHO
NPUrodeH Ans 3anncu notoka rpadmnveckmx AaHHbIX. [MpruMepbl BKOYaT B cebs1: ONTUYECKUiA
auck, Takon kak DVD-ROM (nocTosiHHOE 3anoMuHatoLLlee YCTPOMCTBO Ha YHMUBEpPCaribHOM
umdpposom aucke), DVD-RAM (onepatmeBHOe 3anoMmnHaroLLee YCTPONCTBO Ha YHMBEPCASIbHOM
umdgpposom aucke), DVD-RW (yHuBepcarnbHbIv LndgpoBon auck doopmaTa (-) C BO3MOXKHOCTbIO
MHorokpaTtHou nepesanucu), DVD-R (yHuBepcansHbI umdpoBon anck hopmaTa (-) ons
opHokpaTtHon 3anucu), DVD+RW (yHnBepcanbHbIv LndpoBon aguck doopmaTa (+) ¢
BO3MOXXHOCTbIO MHOrokpaTHon nepesanucu), DVD+R (yHuBepcanbHbIv LudpoBon aguck hopmarta
(+) Ansa ogHokpaTHon 3anucn), CD-R (komnakT-anck popmarta (-) 4ns OAHOKPaTHOW 3anucu),
CD-RW (komnakTt-guck doopmMarta (-) ¢ BO3MOXHOCTbIO MHOrOKpaTHOW nepesanncu); 1 OnNTUYeCKnia
MarHUTHbIA ANCK, Takor kak PD n MD. Npumepskl Takke BKOYalOT B cebs KapTy
NoNynpPoOBOAHMKOBOW MaMATU, TaKyto Kak KOMMAKTHYIO KapTy GnaLll-namaTu, UHTENNeKTyansHas
KapTa, kapTa memory stick, kapta mynstumeguna u kapta PCM-CIA (kapTa no ctaHgapTy
MexayHapogHoi accoumaumm KapT NaMmsTi nepcoHanbHbIX KoMnbloTepos). bonee Toro, atu
npuUMepbl BKITOYalT B cebd: AMCK Anst MarHUTHOW 3anucu, Takom Kak rmbkunin gmck, SuperDisk,
Click!; cbeMHbI HAaKOMUTENb Ha XXECTKNX MarHUTHbIX Anckax, Takon kak ORB, Jaz, SparQ,

SyJet, EZFley n HakonuTenb Ha MUKPOAMCKaxX. AT NPUMEpPLI Takke BKIHOYaOT B celsl XKeCTKUI
OWCK, BCTPOEHHbIN B YCTPONCTBO.

(B) Bo Bcex aTux BapuaHTax OCYLLECTBIEHNS U300peTeHMs YCTPOMCTBO BOCNPOU3BEAEHNS
nekoanpyet notok AVClip, xpanawmiica Ha ancke BD-ROM, fo BbiBOAa ero B TeNEBU3NOHHbIN
npuemHunk. OgHaKo BO3MOXHA TakKe KOHCTPYKLUSA, B KOTOPOWN YCTPOMCTBO BOCNPON3BEAEHMS
npeacTtaensaeT cobon NpocTo anckosod aAns avcka BD-ROM, a gpyrme KOMNOHEHTbI BKMOYEHbLI B
COCTaB TEMNEBU3NOHHOrO NpMemMHuKka. B aToM crnyvae yCTponCTBO BOCNPOU3BELEHNSA U
TENEBU3NOHHbIV MPUEMHMK MOTYT ObiTb COEQUHEHBI APYr C APYroM B COOTBETCTBMM CO
ctaHgaptom IEEE 1394 (Ctangapt VIHCTUTYTa MHXEHEPOB NO 3NIEKTPOTEXHUKE U
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pagvoanekTPoHNKe) U 06pa3oBbiBaTh AOMALLHIO CETb. YCTPOMCTBO BOCMNPOU3BEOEHNS MO 3TUM
BapuaHTaMm OCYLLECTBINEHMS N300peTeHns NpeaHa3HayeHo ANsi MCMONb30BaHUS ero ¢
NoAcoeANHEHHbIM K HEMY TeNEBU3NOHHBLIM NpUeMHUKoM. OgHaKko 3TO YCTPONCTBO
BOCMpon3BegeHs MoXeT BblTb BbIMONTHEHO Kak eguHOe Lieroe ¢ YCTPONCTBOM
BocnpoussegeHus. Kpome Toro, B yCTpOMCTBE BOCNPOU3BEAEHUS MO KaXO0MY U3 3TUX
BapuaHTOB OCYLLECTBIEHNS N306peTEHN N306peTeHnemM MOXET NPU3HaBaTbCA TOMNbKO
cucTeMHas bonbllas uHTerpansHasa cxema (MHTerpanbHas cxema), Kotopas cocTaBnset
CYLLIHOCTb 3TOM 06paboTku AaHHbLIX. YCTPOWCTBO BOCNPOU3BEAEHUS N NHTErpanbHas cxema oba
nNpeacTaBnAlT cobon n3obpeTeHnsl, oNMcaHHble B HACTOALLEN cneumdukauumn, u, Takum
06pa3oM, aKkT M3roTOBMEHNS YCTPOWCTBA BOCNPOU3BEAEHUS, MMEIOLLETO MoOble N3 OMUCAHHBLIX
dopM 1 cnocoboB, OCHOBAHHLIX HA BHYTPEHHEN CTPYKType YCTPOWCTBa BOCMpPON3BeeH s No
nepBOMYy BapuaHTy OCYLLECTBMEHNS U306peTeHns, Takke npegcrasnseT cobov BapnaHT
OCYLLECTBMNEHMS HacTosLero nsobpeteHuns. Jliobol akT nepedayu, kak Tpebyrowmii onnarbl, Tak 1
He Tpebytowwmii (Mpogaxa - B cnyyae, ecnv TpebyeTtcs onnarta, U Nogapok - B cryyae, ecrnm
onnara He TpebyeTcs), apeHda 1 UMNOPT COCTaBMAIT BapnaHT OCYLLECTBNEHUSA HaCTOSLLEro
n3zobpeteHus. Kpome Toro, niobor akT No BbIMOMHEHUIO STUX Nepefayv U apeHabl NOCPEACTBOM
9KCMOHMPOBAHWS B MarasuHax, NpeanoXeHus Yepes Katanorm 1 pacnpocTpaHeHne peknamHbIX
OyKIEeToB Takke COCTaBMNsSET BApMaHT OCYLLECTBIEHNS] HACTOALLEro N306peTeHus.

(C) ObpaboTka AaHHbIX, NOKa3aHHasi Ha Kakaon Orok-cxeme anropnutma, KOHKPETHO
peanusoBaHa C UCMNoSib30BaHMeM CpeAcTB annapaTHoro obecneveHus. CrnegoBaTtensbHo, nobble
nporpammsbl, MPoLECChl KOTOPbIX MOKa3aHbl Ha BNOK-CxeMax anropuTMoB, MOTYT COOTBETCTBEHHO
COCTaBNATb He3aBMCUMOE U300peTeHne. Bce BapnaHTbl OCyLLLECTBEHNS] N300peTeHNs,
OTHOCSILLMeCH K nporpaMmmam, npegnonaratT, YTO nporpamMmma uMmeeT popMy, BCTPOEHHYIO B
COOTBETCTBYHOLLEE YCTPOUCTBO BocnpousseaeHms. OgHako cama nporpamma, nokasaHHas B
NnepBOM BapuaHTe OCYLLECTBMNEHUS N300peTeHnsl, MOXeT COCTaBMATb BAPMaHT OCYLLECTBEHNS
n3obpeTeHns, HE3aBNCUMbI OT COOTBETCTBYIOLLIEIO YCTPOMCTBA BOCNpou3BeaeHnsi. BapnaHt
OCYLLIECTBMNEHUSI N300peTEeHNs, CBA3aHHbIN C CamMOi NPOrpaMmon, BKkMoYaeT B cebs: (1) akT
N3roToBMneHus nporpaMmel; (2) akT nepegadv nporpaMMmbl, Kak Tpebytownin onnaTty, Tak U HeT;
(3) akT apeHabl, (4) akT umnopTa; (5) akT npegocTaBneHns nybnvke Yepes ceTb
WHTEPaKTUBHbIX 3MEKTPOHHbLIX KOMMYHUKaLWA; 1 (6) npeanoxeHue nepeaadn LWMPOKOMY
nonb3oBaTento NocpeacTBOM IKCMOHMPOBAHUS B MarasmHax npeanoXeHus Yepes katanoru v
pacnpocTpaHeHne peknamHbix 6ykneTos 1 TOMy Nogo6Hoe.

(D) Ecnun koHuenuusa BpeMeHu, NpUCyTCTBYIOLWAsA Ha KaXXaoM aTane, UCMofHAeMoM
XPOHOIMOMMYECKM Ha Kaxaorn Ornok-cxeme anroputma, npusHaeTcs obsi3aTenbHbIM NPU3HAKoM A1is
onpeferneHns HacTosiLero n3obpeTeHns, To Kaxabli npouecc Ha Brnok-cxeme anroputma
TONKyeTCH Kak packpblBatoLLnin Mogenb npumeHeHnsa cnocoba Bocnpoussegenns. Ecnu
npoLecchbl Ha BblLLEPACCMOTPEHHbIX BITOK-CXeMax anropMTMOB UCMOMHAOTCH NOCPeCcTBOM
WCMOMHEHUS B XPOHOMNOrMYeCKOM MOPSIAKE KaXKA0ro MX 3TanoB, Takum obpasoM, 4ToObl ObITb
3a(hPEeKTMBHBIMU OIS JOCTUXKEHMS 3a4a4MN HACTOSLLLEro M300peTeHMS U NONe3HbIMU B ee
OOCTWXeHuu, To aTo ByaeT COOTBETCTBOBaTbL BapMaHTy OCYLLECTBEHNS cnocoby 3anncu no
HacTosLeMy n3obpeTeHuto.

(E) Mpw 3anmcm Ha guck BD-ROM >xenatenbHo, 4ToObI Kaxaomy TS-nakeTy (nakety
TpaHcnopTHoro notoka), coctasnstowemy notok AVClip, 6611 TpUCBOEH AONONHUTENbHbIN
3arofloBOK. ATOT AOMNOSTHUTESNbHbIMA 3aronoBok nmeHyeTca "TP_extra_header” ("JononHutenbHbIn
3arosfiIoBOK TpaHCMOpTHOro nakeTa"), BkrtovaeT B cebs "Arrival_Time_Stamp" ("BpemeHHas
MeTKa noctynneHusa") n "copy_permission_indicator" ("ykasaTens paspelueHus Ha
KonupoBaHue") 1 umeeT AnuHy 4 6anta. TS-nakeTbl, KOTOPbIM NPUCBOEHbI 3aroyI0OBKU
TP_extra_header, (nmeHyemble TS-nakeToM ¢ NpUcBoeHHbIM EX) aenarca Ha rpynnbl, kaxaas u3
KOTOpbIX BKItovaeT B cebsa 32 TS-nakeTa, n 3anuceiBatoTcs B Tpy cektopa. O6wuii pasmvep
rpynm, kaxgasi u3 Kotopbix obpasoBaHa 13 32 TS-nakeToB ¢ NpucBoeHHbIM EX, cocTtaBnseT
6144 6anToB (=32.192), 4TO paBHO CyMMapHOMY pa3mMepy Tpex CekTopoB (6144 6aiiToB = (=
2048.2)). 32 TS-nakeTa ¢ NpUCBOEHHbLIM EX, XpaHALWMXCA B OOHOM CEKTOPE, UMEHYHOTCSA
"BbIPOBHEHHBIN BMOK".
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Mpwn ncnonb3oBaHMM B JOMAaLLHEN CETU, COeQMHEHHOW B COOTBETCTBMM CO CTaHO4apPTOM
IEEE1394, ycTpoiicTBO BOCNpOU3BEaEHWs BbINOSHAET nepedady BeipoBHeHHOro 6noka,
OCYLLIECTBNAS HMKecneayLy obpaboTky AaHHLIX Npy nepegade. Ita o6paboTka 3aknoyaeTca
B TOM, YTO YCTPOMCTBO-OTNpaBuTenb yaansaet TP_extra_header ns kaxgoro ns 32 TS-nakeTtos
¢ npucBoeHHbIM EX, Bxogsawmx B coctaB BelpoBHEHHOro 6roka, kogupyeTt OCHOBHoe Teno TS-
NakeToB N OCYLLECTBNSET MX BbiBoA. Mpn ocylecTBneHnn BeiBoda TS-nakeToB BO MHOMMX
MecTax mexay TS-nakeTamy BCTaBMSOTCS M30OXPOHHbIE NakeTbl. TOYHbIE MECTa UX BCTaBKU
OCHOBaHbl Ha BpeMeHu, nokassiBaeMoM MeTkor Arrival_Time_Stamp 13 3aronoska
TP_extra_header. B oTBeT Ha ocyLlecTBneHne BbIBOAA 3TUX NAKETOB YCTPONCTBO
BocnpoussegeHuns soiBoguT geckpuntop DTCP_Descriptor. Jeckpuntop DTCP_Descriptor
nokasbiBaeT HacTpOKKy 3aronioBka TP_extra_header B oTHOLWEHMM pa3peLleHns/3anpeLleHms
konunpoeaHuda. CnegosatenbHo, ecnu geckpuntop DTCP_Descriptor onucaHn Takum obpasom,
4yTOObI NOKa3kbIBaThb "3anpeLleHre KonupoBaHus", To TS-nakeTbl He OyayT 3anucbiBaTbCH Ha
OpYyrom yCTpOKCTBE BO BPEMS MX UCMONb30BaHWs B AOMALUHEN CeTU, COEOUHEHHO B
COOTBETCTBUM cO cTaHaapTom IEEE1394.

(F) MoTok uncpoBbIX AaHHbBIX B K&XA0M U3 3TUX BApUaHTOB OCYLLECTBINEHMS n300peTeHuns
npegctaengaet cobon notok AVClip B ctaHgapte BD-ROM. OgHako B kayecTBe anbTepHaTMBbl OH
MOXeT npeacTaenaTb cobon VOB (Buoeo O6bekT) B cTaHaapte DVD-Video (Bugeo ctaHaapTe
Ona uMdpoBbIX YHUBEPCanbHbIX ANCKOB) unu B ctaHgapTe DVD-Video Recording (cTaHaapTte
BMaeos3anmcy ansa umdpoBbix yHUBepcanbHbix anckos). VOB npeactaBnseT cobon nporpaMmMHbii
NoTOK, COOTBETCTBYOWMIA cTaHaapTy ISO_IEC13818-1 (asnstowemycsa cTaHgapTom
Me>xxayHapoaHOW 3MeKTpOTEXHUYECKON KoMnceun MexagyHapogHon opraHmsaunmn no
cTaHgapTam), 1 noryvaeTcs NocpeacTBOM MyMbTUNNEKCUPOBaHMS NOTOKa BUAEOAaHHbIX U
noToka ayanogaHHbix. NoTok BugeogaHHbix B notoke AVClip MOXET B kayecTBe anbTepHaTuBbI
ObiTe B (popmate MPEG4 unu popmate WMV. Kpome Toro, noTok ayanoaaHHbIX MOXET B
KayecTBe anbTepHaTuBbl 6bITb B popmaTte Dolby=AC3, doopmaTte MP3, oopmate MPEG4-AAC,
dopmare dts.

(G) KnHematorpadguyeckas npogyKLmsa B 9TUX BapMaHTax OCyLLEeCTBNEHNSA n300peTeHns
MOXeT ObITb NofyyYeHa NOCPEACTBOM KOAMPOBAHUA aHamoroBbIX CUrHArNoB M300paXKeHNs unm
NMOTOKOBbIX JaHHbIX, COCTOSILLUX N3 TPAHCMNOPTHLIX MOTOKOB, TPAHCMPYEMbIX NOCPeaCTBOM
uudppoBoro BelaHusi. Kpome Toro, cogepXumoe MoXeT OblTb MOMyYeHO NOCPEACTBOM
KOOMPOBaHUSA aHaNoroBbIX/LMpPoBbIX CUrTHAN0OB KNHON300paXXeHWs!, 3anncaHHbIX Ha
BUAEONMEHKY, UM MOTYT NPeACTaBnATb COO0M LMPOBYO NPOAYKLMIO, PACNpOCTPaHss C
cepsepa pacnpocTpaHeHus.

(H) M'padmyeckne ob6beKTLI, NOKa3aHHbIE B NEPBOM U BTOPOM BapuaHTax OCYLLECTBNEHNS
n3obpeTeHuns, NpeacTaBnaoT cobor pacTpoBble AaHHbIE, KOTOopble ObinM 3aKo4MpOBaHbI
cnocobom rpynnoBoro kogmpoBaHus. NpuymHa, no KOTOPOK B KadecTBe crnocoba
ynnoTHeHusa/kogmpoBaHus [paduryeckmx 00 bLEKTOB NCMONb3yeTCHa CNocod rpynmnoBoro
KOAMPOBaHUS, 3aKNiO4YaeTcs B TOM, YTO cnocob rpynnoBOro KOAMPOBaHUS HaumyyLwmmM obpasom
NoAXOAMWT ANSA YNOTHEHUS/padynnoTHEHNA AaHHbIX B Cy6TMTpax. CyOTUTpbl XapakTepuayoTcs
TEM, YTO 3Ha4YeHME HENPEPLIBHON AMMHbLI OQHOr0 NMUKCENS B rOpU3oHTarlbHOM HanpasreHum
SIBNSAETCA CpaBHMTENbHO OonbwmM. CrnegoBaTensHO, NPY NCMOMNb30BaHUM YINOTHEHWS OAHHBIX
cnocobom rpynnoBoro KoAMpPoBaHWUsS AOCTUrAETCH BbiCOKas CTeneHb ynnoTHeHms. Kpome Toro,
Harpyska, cBsi3aaHHas C pa3ynnoTHEHNEM AaHHbIX, HEBENUKA U, TakuM obpasom, npuemnema ans
co34aHuns nporpammMHoro obecrnedeHns anga gekoampyouler o6paboTkn gaHHbIX. B HacToswem
n3obpeTeHnmn cnocob ynnoTHEHUSA/padynnoTHEHNS] AaHHbIX, UCNONb3yeMbli Anst CyOTUTPOB,
ucnone3yetcsa n anga Npacduryeckmx 06BHEKTOB, TaK YTO OAMH CTPYKTYPHbIA KOMMNOHEHT
YCTPONCTBA, NpeAHa3HayYeHHbIN ANns BbINOSIHEHNSA OEKOANPOBAHNA, NCNOSb3yeTCs COBMECTHO
cybtutpamu u Npadmyeckmmm obbektammn. OgHako ncnonb3oBaHue cnocoba rpynnoBoro
KOOAMPOBaHUA He ABnseTcs 06s3aTenbHbIM NPU3HAKoOM HAaCTOSLLErO N306peTeHus, n
Mpadunyeckmne oObeKTbI MOTYT B KA4ecTBe anbTepHaTUBbl NPeACcTaBnsaATb COO0N AaHHbIE B
dopmaTe PNG (MopTtatuBHOM ceTeBoM rpadmyeckom coopmarte). Kpome Toro, BMecto
pacTpOBbIX JAHHbIX MOTYT 6bITb BEKTOPHbIE AaHHbIE, UK "Npo3padvHbie” BuaeodaHHbIe.
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(I) OTobpaxaemble acpdekTbl, 3aaaBaeMble PCS-cermeHToM, MOryT ObITb MPUMEHEHBI K
rpaduyeckum gaHHbIM CyOTUTPOB, BbIOpaHHbIM B COOTBETCTBUM C A3bIKOBOW HACTPOWKOW,
MMEHLLENCA Ha CTOPOHe yCcTporcTea. bnarogaps aTomy otobpaxaemMblii apdekT, 06bIYHO
peanuayemMblii CMBOIaMK, NpeacTaBfeHHbIMN Ha COBPEMEHHbIX auckax DVD (yHuBepcarnbHbIX
UMdPOBLIX AMCKax) B CaMOM OCHOBHOM "Terne" KMHOMIbMa, MOXET ObiTb peanv3oBaH C
ncnonb3oBaHneM rpadpnyeckmx gaHHbIX CyO6TUTPOB, oToOBpakaemblx B COOTBETCTBUM C SA3bIKOBOW
HaCTPOWKOW, MMEIOLLECA Ha CTOPOHE YCTPONCTBA. ATO MMeET OOMbLUYHO NPAKTUYECKYHO
LlEeHHOCTb.

(J) OTobpaxaemble adpdekThl, 3agaBaemble PCS-cerMeHToM, MOryT OblTb MPUMEHEHbI K
rpaduyeckum gaHHbIM Cy6TUTPOB, BbIOPAHHBIM HA CTOPOHE YCTPONCTBA B COOTBETCTBUU C
HacTpownkon oTobpaxeHus. Ecnn onucatb 310 6onee KOHKPeTHO, To Ha auck BD-ROM 3anucaHbl
rpacpmyeckue faHHble Ans pasHoobpasHbIX PEXUMOB OTODPaXKEHUS, TaKNX KaK LLUMPOKOIKpaHHOE
n3sobpaxeHne, NnaHOpamMnpoBaHHasA pa3BepTKa U pamka C TEKCTOM, U YCTPOMNCTBO
BOCMpOu3BeaeHNs BbiOUpaeT OOUH 13 HUX B COOTBETCTBMM C HACTPONKON TENEBU3NOHHOIO
NPUEMHMKA, C KOTOPbIM COEANHEHO 3TO YCTPOWCTBO, M OCYLLECTBNSAET 0TobpaxeHne BbIGpaHHOro
TMna rpadmyecknx gaHHbIX. B gaHHOM cnyyae otobpaxaembli 3ahdeKT NPUMEHEH K
rpacpmyeckum gaHHbIM CyOTUTPOB, OTOOpaXKaeMbIX BbILLEONMCAHHBIM CTOCOO0OM.
CnepoBarenbHo, rpacuka cy6tutpoB byaeT BeirnsaaeTs nydwe. bnarogapsa atomy
oTobparkaemblin 3hdekT, 06bIMHO peannayemMblii CUMBONaMK, NPEACTaBEHHBIMUN Ha
coBpeMeHHbIX anckax DVD B camOm OCHOBHOM "Tene" knHodunbMa, MOXeT ObiTb peann3oBaH ¢
NCcnonb3oBaHNEM OTOBpaXKeHUn rpadpmnyecknx AaHHbIX CyOTUTPOB, COOTBETCTBYIOLLMX HACTPOWKe
OTOBpaxeHus1, MMEIOLLIENCSl HA CTOPOHE YCTPONCTBA. OTO MMeEeT BOonbLUYI0 MPaKTUYECKYIO
LEeHHOCTb.

(K) B nepBom BapuaHTe ocyLecTBneHus n3aobpeteHnsa ckopocTb 3anucn Re B Mpaduyeckyto
MaTpuLy onpegeneHa TakuMm obpa3om, YTo pasMep OkHa cocTaBnseT 25% nonHoro pasmepa, Tak
4YTO oumncTKa [pacpmnyeckon MaTpuLbl U ee NOBTOPHAsA BU3yanusaunsa BO3MOXHbI B npegenax
opHoro Bugeokagpa. OgHako B kadecTBe anbTepHaTUBbI, CMN NPUHATb, YTO Bpems obpaTHOro
Xofa no kagpy coctaenset 25% o1 1/29,93, To Rc coctaBuT 1 rurabut B cekyHay.

Bnarogaps yctaHoBke Takoro 3aHadyeHnsa Rc otobpaxeHue rpachnyeckmx gaHHbIX byaet
yny4yLeHo. 310 MMeeT GOoNbLUYHO NPaKTUYECKYHO LIEHHOCTb.

B pononHeHue k 3anucu Bo BpemMsi obpaTHOro xofaa no Kagpy MoXeT O4HOBPEMEHHO
BbIMOSTHATBLCA 3anMCb, CUHXPOHN3NPOBaHHAs C pa3BEePTKOW Npu 3anucu. bnarogapsa aTomy gaxe
B CIly4ae, eciim CKOpOCTb 3anncu cocTtaenseT Rc=256 merabut B cekyHay, otobpaxeHue dyaoet
yIy4LlEHoO.

(L) B kaxxqoM 13 3TUX BapUaHTOB OCYLLIECTBEHNSA M306peTeHNs1 YCTPONCTBO
BOCMpoun3BeaeHns ocHaueHo padumyeckon matpuuen. OgHako BMecTo ['paduyeckor maTpubl
Ha YCTPOWCTBE BOCNPON3BEAEHMS MOXET ObiTb YCTaHOBMEH Bydep CTPOKKN, KOTOPLIN MOXET
XpaHUTb pa3ynroTHEHHbIE AaHHbIE MMKCENen Ansa oaHOM cTpoku. [ockonbky npeobpa3oBaHue B
curHan u3obpaxeHnst MOXET BbINOMHATBLCS A8 KaXA0ro ropusoHTanbHoro psga (To ectb
CTPOKK), TO ecnun Takon 6ydrep CTPOKM NPeayCMOTPEH, YCTPOMCTBO BOCNPON3BEAEHMS CNOCOBHO
BbINOMHATL Npeobpa3oBaHue B curHan n3obpaxeHus.

(M) Cy6TuTpsbl, aBngwowmecs rpapmyeckMMm gaHHbIMU, ONUCaHbI Bbille Kak
nocrnegoBaTenbHOCTM CMMBOSIOB, NpeAHa3HayYeHHble ANnA NpeacTaBeHns CnoB, NPOM3HOCUMBbIX B
KnHemartorpadguyeckor npoaykumm. OgHako atn cyoTUTpbl MOTyT cogep)KaTb COHYETaHNE PUCYHKA,
cumBOfa u UBeTa, 06pasyowmnx ToBapHbI 3Hak. Kpome Toro, cyb6TuTphbl MOryT cogepaTb
pasHoro poga rocygapcTBEeHHYH CUMBOMNKY, ouLmnanbHbIe 3HakK, NPUHATBIE B rocyaapcTBax
Ons uenen Hagsopa U Bbldayun paspeLleHnia, 3Haku MexayHapoaHbIX opraHu3aumii, 3Haku,
npeacTaBnsAlLLMe MecTa NPONCXOXKAEHUST KOHKPETHbLIX TOBApOB, U TOMY NogoGHOe.

(N) MepBbIt BapMaHT OCYLLECTBEHUS N300peTeHna npegnonaraeT, YTo cyoTUTpbI
oTOGpaXKalTCA B BEPXHEW/HUMXKHEN YacTaX 3KpaHa, U NO3TOMY OKHa onpeaeneHs! B
BEPXHEW/HWXKHEN YacTsax [Mpadudeckor maTpuLbl COOTBETCTBEHHO. O4HaKO Takke BO3MOXHO
onpeaenaTb OKHa B NpaBoii/neBown YacTtax paduyueckon matpuupbl. 3TO NonesHo npu
oTOGpaKeHUN cybTUTPOB Ha SAINOHCKOM A3bIKE, PaCNOMOXEHHbIX B MPOAONbLHOM HanpaBfieHUun.
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(O) Notok AVClip B KaXkgoM M3 3TUX BapMaHTOB OCYLLIECTBIEHMS1 M300peTeHns1 cCocTaBnsaeT
KnHemaTorpadumyeckyto npogykuuto. OgHako notok AVClip moxeT ObiTb NpeaHa3HayeH ang
peanusauun "Kapaoke" (akkoMnaHeMEHT Ha 3apaHee 3anucaHHoOW NreHke). B aTom cny4yae B
Xo4e ucnonHeHus necHn PCS-cerMeHT MOXET, Hanpumep, peanv3osbiBaTb adhdekT
OTOBpaxeHus1, KOTOPbIA U3MEHSAET LBET CYyOTUTPOB.

(P) B cniyyae, roe MHOXECTBEHHbIE AOPOXKKM BOCNPON3BEAEHMSA COEAMHSAIOTCS O4Ha C ApYroun,
N KHOIMKa, Bblaensaemasi No yMOnyaHuio, MEHSIETCS B 3aBUCUMOCTM OT TOrO, Kakasi AOPOXKa
BOCMpPON3BEAEHMS NOANEXNT BbIOOPY, MpeanodTUTENbHbLIM ABRAsieTcs criegytowast cxema. OHa
3akmn4yaeTcd B TOM, YTO ynpaBneHne BOCNpon3BegeHneM B "guHaMmmyeckom" cueHapmm
ONnnCcbIBaeTCS TakKMM 00pa3oM, YTO B MOMEHT, KOr4a NPOXOAMTCS Kaxaas JOpOXKa
BOCMNpoM3BeaeHNs, COOCTBEHHOE 3HaYeHne Ansi 3TON LOPOXKKN BOCNPOM3BEEHUS
yCTaHaBNMBaEeTCA B PErMCTPe YyCTPOMCTBA BOCNPOU3BEAEHUS, U B TOM, YTO MPOLECChI
BOCMpPOM3BEAEHMS ONMCaHbl Takum 0bpasomM, YTO KHOMKKM ByayT yCcTaHaBNMBaTbCS B BblAENEHHOE
COCTOSIHME B COOTBETCTBUN CO 3HAYEHUSIMU, YCTAHOBMEHHLIMU B 9TOM peructpe. o aTon cxeme
KHOMKa, noasiexallas ycTaHOBKE B BblAENNEHHOE COCTOSIHNE, MOXET OblTb M3MEHEHA B
COOTBETCTBUN C TEM, Kakasd JOPOXKa BOCNPOU3BEAEHUS AOMKHA NPOXOANTLCS.

[MpombilineHHass NPUMEHUMOCTb

HocuTenb 3anncm n yCcTporcTBO BOCMPOU3BEAEHMS MO HACTOSALLEMY U30DOpEeTEHNIO peanuayoT
oTobpakeHne cybTUTpoB, MMetoLLee oTobpakaemblin IPAEKT, N MHTEPAKTUBHOE OTOOpaXKeHue,
cofepxallee aHMMaumio, 1, Takum obpasom, obecneumBaoT pbIHOK KNHEMATOrpadnyecKom
NpoAyKUNEN ¢ BbICOKON [0O6aBNEHHOW CTOMMOCTbIO, YTO MOMOraeT HachIWaTb PbIHOK
KMHOUMBMOB 1 PbIHOK NOTpebutenbcknx ToBapos. COOTBETCTBEHHO HOCUTENb 3arucK U
YCTPOWCTBO BOCMPOMN3BEAEHMS MO HACTOSILLEMY N300pETEHUIO ABMAIOTCHA BECbMA MONE3HbIMMU B
KnHemaTorpadguyecKkor NPOMbILLNIEHHOCTA U B MPOMBILLIIEHHOCTM NOTPEOUTENBCKUX TOBAPOB.

dopmyna n3obpeTeHus

1. MawmnHoOYMTaeMbIN HOCUTESNb 3anncK, CoAepXKaLlmii AaHHble, NONyYeHHbIe NOCPEeLCTBOM
MYNbTUMNNEKCUPOBaHNS NOTOKa rpadomyecknx AaHHbIX U NOTOKa BUAEOAAHHbIX, UCMONb30BaHNE U
OeKoanpoBaHMe KOTOPbIX KOMMbIOTEPOM, OCYLLECTBISET cnocob BOCNpOM3BEaEHNSA NOTOKA
LUMdPOBLIX AaHHLIX, MPY 3TOM NOTOK rpaddnveckmx OaHHbIX NpeacTaBnsaeT cobown
nocrieoBaTenbHOCTbL NAKeTOB, KOTOpas BKIOYaeT B cebs NakeT AaHHbIX, XPaHALLMIA
rpacpmyeckue faHHble, N yNpaBnsaoWwmnin NakeT, XpaHaLwWwmin ynpasnsaoLLyo MHopmaumto, npu
3TOM

NakeT AaHHbIX UMEET BPEMEHHYO METKY, 3Ha4YeHNe KOTOPOW yKa3biBaeT BpeMs
OeKoanpoBaHna rpacmyecknx AaHHbIX,

ynpaenswoLwas nHgopmanmsa BknovaeT B cebs MHopMauuio 0 Tune, KoTopas ykasbiBaeT
Hayano ynpasfeHusi NaMAaTbio,

BPEMeEHHas1 MeTKa yrnpaBnsoLLero naketa npeAacTaBnsieT coboin BpPEMEHHYI0 METKY
npeacTaenexHns, u

YyNpaBnsawoLWnNA NakeT Takke BKMAOYaeT B ceba BpEMEHHYI0 METKY AEKOOMPOBaHMWS, 3Ha4YeHMe
KOTOPOM YyKa3blBaeT MOMEHT BPEMEHM Ha BPEMEHHOW LUKare BOCNpOM3BeAEeHNss NOToKa
LMdPOBLIX AaHHBLIX, KOTOPbIA COOTBETCTBYET Hayany ynpasiieHusi, U BPeMSsl, B KOTOPOe
ynpasnsoLlas MHopmauus, 3anncaHHasi Ha HOCUTENb 3anucu, CYUTLIBAETCH N COXpaHAEeTCs B
namsTb.

2. MawnHo4YnTaembIn HOCUTENb 3anMcK No N.1, B KOTOPOM 3HAYEHNE BPEMEHHOM METKM
npegctaenenus (PTS) nony4yaloT NnocpeacTBOM CMOXEHUS 3apaHee 3a4aHHOro 3Ha4YeHus
(DECODEDURATION) co 3HayeHnem BpeMeHHon MeTkn (DTS) aekoanpoBaHund, npudem ato
3apaHee 3agaHHoe 3HayeHne (DECODEDURATION) ocHoBaHO Ha 6onee gnvHHOM nepuoae u3
yucna: nepuoga, Tpebytoweroca Anst OYUCTKN 3KpaHa, 1 nepuoaa, Tpebyroweroca ans
OeKoanpoBaHua rpacmyecknx gaHHbIX; U nepuoga, Tpebytowerocsa Ans OCyLWecTBNEHNS 3anmcu
rpacpmyeckux gaHHbIX Ha 3KpaH.

3. YCTponCcTBO BOCNPOUN3BEAEHUS, NPeaHAa3HaYeHHOe AN NOTOKa LMPOBbLIX OaHHbIX,
NOTy4YEeHHOro NOCPEeACTBOM MYSbTUMNIIEKCMPOBAHWS MOTOKA BUAEOAAHHbIX M MOTOKa rpadmuyeckux
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OaHHbIX, MPY 3TOM MOTOK rpacpmyeckmx AaHHbIX NpeacTaBnseT cobon nocneaoBaTenbHOCTb
nakeToB, KOTOpas BKMOYaeT B cebsi NakeT JaHHbIX, XPaHALWLUA rpadpuveckne gaHHble, 1
yMpaBnsioLWmMi NakeT, XpaHALWniA ynpaBnsaoLyo MHpopMauumio, Npu 3TOM YCTPONCTBO
BOCMpPON3BEAEHNS COAEPKUT:

Aekoaep BUOeoAaHHbIX, PYHKLVNOHMPYOLWMIA Takum obpasom, YToObl NocpeacTBOM
AeKkoaupoBaHus NoToka BMAeoAaHHbIX Nofny4vaTb KUHOM306paxeHue; n

aekogep rpaduyeckmx AaHHbIX, BKITHOYaOLWMI B cebs:

npoLieccop, KOTopbI HAa4YMHaET AekoampoBaHue rpadnyeckmx AaHHbIX Toraa, Koraa TekyLwmi
MOMEHT BpeMEeHU BOCNpomn3BeaeHNs NOToKa BUAEOAAHHbLIX AOCTUraeT MOMEHTa BpeEMEHN,
NokasaHHOro BpeMEeHHOW MeTKOW AeKoOUPOBaHMUS, NpuHaanexallen nakeTy JaHHbIX, U
3aKaH4MBaeT AekoanpoBaHue Toraa, korga TekyLuii MOMEHT BPeMeHU BOCMpousBeaeHus
AoCTUraeT MOMEHTa BpeMEHM, NoKa3saHHOro BPEeMEHHON METKOW NpeacTaBneHns,
npuHagnexallen nakeTy AaHHbIX;

KOHTposinep, KOTOpblA B COOTBETCTBUN C BPEMEHHOW METKOW NpeacTaBneHus,
npuvHagnexatiien ynpasnstowemy nakety, obbeanHseT rpadudeckue gaHHble, NOnyYeHHble
nocne AeKogupoBaHuWsl, C MOTOKOM BUAEOAAHHbIX M OCYLLECTBNSAET OTOOpaxeHne aTnx
rpaduyeckux gaHHblX, 00 beANHEHHbBIX C MOTOKOM BUOEOAAHHbIX;

Oydep 3akoaupOBaHHbIX AaHHbIX, MPpeaHAa3HAYEHHbIN AMst XpaHEHUs YMNOTHEHHbIX
rpadu4eckux AaHHbIX, 1

B6ydep o6bekToB, NpegHas3HaYeHHbIN ANS XpaHEeHUs pasynnoTHEHHbIX rpaduyecknX AaHHbIX,
nony4eHHbIX B pe3ynbTaTe AeKogupoBaHUs B NpoLeccope, Npu 3TOM YCTPONCTBO
BOCMpOn3BeAeHMs BKITOYaeT B ceba rpadmyeckyto matpuly, NnpegHasHavyeHHy ans XxpaHeHus
YacTU pasynroOTHEHHbIX rpauyeckux AaHHbIX, NONyYeHHbIX MOCPeACTBOM AeKoANPOBaHUS B
npotieccope, Npu4eM, TOM YacTu pasynroTHEHHbIX rpanyeckux AaHHbIX, KOTopasa B TEKYLLUNA
MOMEHT NCMOMNb3yeTca AN oTobpaxeHus,

KOHTpoOsnep nNpou3BoanT onpeaeneHne Toro, ykasbiBaeT N nHopMaLms o Tune, BKNoYeHHas
B COCTaB ynpaBnsioLLen nHpopmMauum, Hayano ynpasneHus naMaTblo, U ecniv onpegenenne gaet
yTBEpPAUTESbHbIN OTBET, TO KOHTPOINEpP NPON3BOANT OYUCTKY Bydepa 3akogupoBaHHbIX AaHHbIX,
Bydepa 06bEKTOB U rpacmyeckon MaTpuLbl B TOT MOMEHT, KOrga TeKyLMii MOMEHT BPEMEHU
BOCMNpOM3BEEeHNSA NOTOKa BUAEOAaHHbIX AOCTUraeT MOMEHTa BPEMEHW, NOKa3aHHOro BpeMEHHOM
METKOW AeKoanpoBaHusl, NpuHaanexallen ynpasngaowemMy nakety.

4. YCTpOWCTBO BOCNPOM3BEAEHUS MO N.3, B KOTOPOM KOHTPOMfep B MOMEHT, Koraa TekyLiui
MOMEHT BpeMeHU BOCNpPOU3BeAeH s A0CTUraeT MOMeHTa BpeMeHW, NOKa3aHHOro0 BPEMEHHOM
METKOW OeKoaAnpoBaHus, NpuHaanexallen ynpasnstowemMy nakeTy, Ha4nHaeT O4UCTKY
rpaduyeckon MaTpulpbl, ¥ NPOLECCOP B MOMEHT, KOrga TEKYLLMN MOMEHT BPEMEHM
BOCMpOn3BeaeHs 4OCTUraeT MOMEHTa BPEMEHU, NOKa3aHHOrO BPEMEHHON METKOM
AeKkooupoBaHus, NpuHagnexallen nakeTy AaHHbIX, AekoanpyeT rpaduyeckne AaHHble
napannensHO C OYUCTKOM, OCYLLECTBNAEMON KOHTPOSNEPOM, 1 KOHTPOsnep B MOMEHT, Koraa
9TOT TEKyLLMIA MOMEHT BPEMEHN BOCNPOM3BEAEHNSA JOCTUraeT MOMEHTa BpeMeHU, Noka3aHHoro
BpPEeMEeHHOM MeTKOW NpeacTaBneHus, NnpuHaanexawen ynpasnsowemy nakeTy, ocyliecTsnaeT
3anvcb pasynnoTHEHHbIX rpauyeckuX AaHHbIX B rpamyeckyo Mmatpuuy.

5. YcTponcTeo BocnponsseaeHus no n.4, B KOTOPOM 3Ha4YeHUe BPEMEHHOW MeTKU
npeacTaBneHus, NpMHagnexallen ynpasnsoLemMy nakeTy, nonyyatoT NocpecTBOM CrOXKEHUS
3apaHee 3agaHHoro 3HayeHuss (DECODEDURATION) co 3HayeHnem BpeMEHHOW METKM
AeKkooupoBaHus, NpuHagnexallen ynpasnsiolwemMy nakeTty, npuyem, 310 3apaHee 3agaHHoe
3Ha4yeHne (DECODEDURATION) ocHoBaHO Ha bonee AnNvMHHOM nepuoae u3 Jnicna: nepuoaa,
TpebytoLerocs Ans O4YUCTKM 3KpaHa, 1 nepuoaa, TpebyoLerocs Ans 4ekoaupoBaHns
rpaduydeckux gaHHblX; U nepuoga, TpebyloLerocs Ans ocyLecTBNeHns 3anucu rpadnuyeckux
OaHHbIX Ha 3KpaH, U KOHTponfep B MOMEHT, KOorga TeKyLUUiA MOMEHT BPEMEHN BOCMPON3BeaeHUS
AoCTUraeT MOMEHTa BPEMEHM, NOKa3aHHOro BpEMEHHON METKOW npeAcTaBreHns,
npuHagnexaiien ynpasnstoLwemMy nakeTy, OCyLeCcTBNSeT oTobpaxeHne cogepXnmoro
rpacdunyeckon MaTpuubl.

6. Cnocob 3anucu gna HOCUTENs 3anucu, NpUyYeM crnocobd 3anncu CoaepXuT:
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aTarn, Ha KOTOPOM CO34aloT NpUKNagHble AaHHbIE; U

aTan oCyLeCTBNEeHNS 3anMcn Co3gaHHbIX NPUKNaAHbIX JaHHbIX HA HOCUTENb 3anucu, Npuyem

npuknagHble JaHHble BKNOYalT B cebs NOTOK LUPOBbLIX AaHHbIX, MOMYYEHHbIN NOCPeaCTBOM
MynbTUMNEKCUPOBaHNS NOTOKa rpadnyecknx gaHHbIX U NOTOKa BUOEOAAHHbIX, MPWU 3TOM MOTOK
rpaduyeckux AaHHbIX NpeacTaBnsieT cobow NocneaoBaTenbHOCTb NakeToB, KOTOpas BKIIYaET B
cebsa nakeT AaHHbIX, XpaHALWMIA rpadmnyeckne aHHble, U yNpaBnsaloLwWunii NakeT, XpaHALLMNA
ynpaBnsioLLyo MHPOpMaLMIo, NPy 3TOM

nakeT AaHHbIX UMeeT BPEMEHHYIO METKY, 3HaYeHne KOTOPON yKka3biBaeT BpeMs
JekoanposaHua rpamyecknx AaHHbIX, a

yNpasnsaoWmMiA NakeT UMeeT BPEMEHHYIO MeTKY, 3HaYeHne KOTOPON yKka3biBaeT BpeMs, B
KoTopoe rpadumyeckme gaHHble Nocne TOoro, Kak OHW BbiNn AekoaupoBaHbl, 0ToBpaxKatoTCcH
06beaAMHEHHbIE C MOTOKOM BUAEOAaHHbIX,

ynpaBnsiiolas nHpopmauums BkrnoyaeT B cebs nHdopmaumio 0 Tune, Kotopas ykasbiBaeTt
Ha4vano ynpasneHusi NaMsaTbio,

BpeMeHHbs MeTKa ynpaBngaoLWero naketa npeacraBnsaeT cobon BpeMeHHYo MeTKY
npeacTaBneHus, n

YyNpaBnsiioLLMIA NAKET TaKKe BKMOYAET B ce0S BpeMEHHY0 METKYy AEeKOANPOBaHUS, 3Ha4YeHne
KOTOPOM yKa3blBaeT MOMEHT BPEMEHM Ha BPEMEHHOW LUKane BOCNpou3BedeHNs noToka
LUUpPOBbIX AaHHbIX, KOTOPbIN COOTBETCTBYET Haydarny yrnpasrneHus, n Bpems, B KOTOpoe
ynpasnsioLas uHpopmMaLnsa cUMTbIBAETCH B NamATb.

7. VIHTerpanbHas cxema, ncrnonb3dyemas B YCTPOWCTBE BOCNPOU3BeAEeHUS, NpeaHasHayeHHoro
AN NoToka LMpOoBbIX AaHHbIX, NPUYeM, NoToka LMdpoBbLIX AaHHbLIX, MOMYy4YeHHOro NocpeacTsoM
MYNbTUMMEKCMPOBaHNS MNOTOKa BUAEOAAHHbLIX U MOTOKA rpauyecknx AaHHbIX, NPy 3TOM NOTOK
rpaduyeckux AaHHbIX NpeacTaBnsieT cobon NocneaoBaTenbHOCTb NakeToB, KOTOpas BKITOYaET B
cebsa nakeT AaHHbIX, XpaHALWMA rpadmyeckne aHHble, U yNpaBnsloLWwuin NakeT, XpaHsLLmi
YNpasnsioLLyo MHGOPMaLUIo, NPY 9TOM UHTerparbHas cCXxeMa CoOepXKuT:

gekogep BuaeodaHHbIX, PYHKLUOHUPYOLWMIA Taknm obpasom, YTOBbI MocpecTBOM
AeKkoaupoBaHus NoToka BMAeodaHHbIX NofyvaTb KUHOU306paxeHue; n

aekogep rpaduyeckmx JaHHbIX, BKITHOYaOLWMI B cebs:

npoLieccop, KOTopbI Ha4YMHaeT AekoampoBaHue rpadnyeckmx AaHHbIX Toraa, Koraa TekyLwmim
MOMEHT BpeMEHU BOCNPomn3BeaeHNs NOTOoKa BUAEOAAHHbIX AOCTUraeT MOMEHTa BpeMEH!,
NoKa3aHHOro BPpeMEHHOW METKON OeKOAMPOBaHUA, NpuHaanexawen nakety gaHHbIX, 1
3aKaH4YMBaeT AeKoaMpOoBaHWe Toraa, Koraa TekyLmMiAi MOMEHT BpeMeHU BOCMNpou3BeaeHNs
JocTuraeT MOMeHTa BpeMeHU, Noka3aHHOro BpeMEHHOW MeTKOW NpeacTaBneHus,
npuvHagnexaiien nakety AaHHbIX;

KOHTponnep, KOTOPbIA B COOTBETCTBUM C BpEMEHHON METKOW NpeacTaBreHus,
npuHagnexaiien ynpasnsioLwemMy nakeTy, OCyLecTBNAeT oTobpaxeHne aTnx rpadu4eckux
OaHHbIX NOCne TOro, Kak OHW ObINn OeKoAMpPOBaHbl, 06 beANHEHHBIMU C MOTOKOM BUAEOAAHHbIX;

Oydep 3akoaupOBaHHbIX AaHHbIX, MpeaHa3HAYEHHbIN AMst XpaHEHUs YMNOTHEHHbIX
rpadu4eckux AaHHbIX, 1

B6ydep o6bekToB, NpegHas3HaYeHHbIN ANS XpaHeHUS pasynioTHEHHbIX rpauyecknX AaHHbIX,
NonyyeHHbIX B pe3ynbTaTe AeKoaupoBaHMs B npoLeccope, Npu aToM

YCTPOWCTBO BOCNPOM3BeEAEHUS BKIovaeT B cebs rpadpmyeckyto maTpuly, npegHasHauyeHHyo
ONSA XpaHeHUs YyacTn pasynnoTHEHHbIX rpadnyecknx AaHHbIX, NONYYEHHbIX NOCPEeACTBOM
AekoaupoBaHus B npoueccope, npuyemM, ToM 4acTu pasynnoTHEHHbIX rpaduyecknx gaHHbIX,
KOTopasi B TEKYLLMA MOMEHT UCNONb3yeTcs Aris oTobpaxeHus,

KOHTposnep npou3BoanT onpeaeneHne Toro, ykasbiBaeT N nHgopMaLms o Tune, BKNoYeHHas
B COCTaB ynpaBnsioLLen nHpopmauum, Hayano ynpasneHus naMaTblo, U ecniv onpegeneHne gaet
yTBEPAUTENbHBIN OTBET, TO KOHTPONEP NPOU3BOAUT OUUCTKY Bydepa 3aKoAMPOBaHHbIX AaHHbIX,
Bydepa 06bEKTOB U rpadmyeckon MaTpuLbl B TOT MOMEHT, KOrga TeKyLMii MOMEHT BPEMEHU
BOCMpoOn3BeaeHWs NoToKa BUAEOOAHHbIX AOCTUraeT MOMEHTa BPEMEHU, NOKa3aHHOMO BPeMEHHOM
METKON AeKoAMPOBaHUA, MpuHaanexailen ynpasnsowemy nakery.

8. Cnocob BocnpousBeneHnsi, KOTOPbIA 3aCTaBNAET KOMMbIOTEP BbINOMHATL BOCNPOU3BedeHne
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NnoToka UMEPOBbLIX OaHHbIX NPUYEM, NOTOKA LMAPOBLIX AAaHHBLIX, NOly4eHHOro NocpeacTBoM
MYINbTUMIEKCUPOBAHNS MOTOKA BUAEOAAHHbIX M MOTOKA rpadmMyecknx AaHHbIX, NpuU 3TOM MOTOK
rpachmyeckux gaHHbIX NpeacTaBnseT cobon nocrnenoBaTenbHOCTbL NAKETOB, KOTOPas BKMOYaeT B
cebs nakeT JaHHbIX, XpaHALLMIA rpadudeckne aaHHbIe, U YNPaBNAoLWMIA NakeT, XpaHALLMA
yNpaBnsoLLyo nHopMaLmo, NpuyemM cnocob BOCNPON3BEAEHNSA COOEPXKMIT:

aTarn, Ha KOTOPOM NosyYalT KMHOM300paxXeHne NOCPeaCTBOM AEKOANPOBAHNSA NOTOKA
BUAEOOaHHbIX; U

aTar, Ha KOTOPOM BbIMOJTHAOT BU3yanuaauuio rpacdmyecknx gaHHbIX, MOCPEeACTBOM KOTOPOM
ocylLecTBNsAeTca oTobpaxeHne rpadnveckmx gaHHbIX, 00beANHEHHBIX C KNHON300paXKeHneM,

KOMMbIOTEp, BKMOYaeT B cebs:

Oydbep 3akoamMpoBaHHbIX AaHHLIX, NMPeAHa3HaYeHHbIN ANS XpaHEeHUsT YNNOTHEHHbIX
rpacpmyecknx aaHHbIX,

O6ydep 00bEKTOB, NpeaHa3HAYEHHbIV OJ1S1 XPaHEHUS pa3ynIOTHEHHbLIX rpadUyYecknx AaHHbIX,
NonyYeHHbIX B pe3ynbTaTe AeKogupoBaHMs B NpoLleccope, U1

rpacpmyeckyto matpuuy, NnpegHasHa4YeHHyo AN XpaHeHUs: YacTu pa3ynioTHEHHbIX
rpacpmyeckux gaHHbIX, NoyyYeHHbIX MOCPEACTBOM AEKOANPOBaAHUSA B NpoLeccope, Npu4eM, Tou
YacTU pasynIOTHEHHbIX rpaduUyYecKnX AaHHbIX, KOTOpasi B TEKYLLUMA MOMEHT MCMONb3yeTcs Ans
OTOBpaxeHus:, Npu 3ToM

BM3yanuaauusa rpacdmyecknx gaHHbIX BKoYaeT B cebs:

aTan, Ha KOTOPOM OMNpPeAenstoT, yKasblBaeT N UHpOPMaLMS O TUNEe, BKIIOYEHHAsA B COCTaB
ynpasnstoLlen nHpopmaLmm, Hayano ynpasneHns NnamsaTbio, U ecnv onpegeneHve gaet
YTBEPAUTENbHbIA OTBET, TO KOHTPOMNSEP NPOM3BOANT OYMCTKY Bydepa 3aKoANPOBaHHbLIX OAHHbIX,
Oydepa 06BbeKToB 1 rpadnyeckort MaTpuubl B TOT MOMEHT, KOrga TEeKYLLMA MOMEHT BPEMEHU
BOCMNpPOM3BeOEeHNS NOTOKA BUAEOAAHHbIX AOCTUraeT MOMEHTa BPEMEHMN, NOKAa3aHHOrO BPEMEHHOM
METKOW 0eKoANPOBaHUs, NpUHaanexallen ynpaBnaowemMy nakety,

aTar, Ha KOTOPOM Ha4yMHalT OeKoaupoBaHue rpadmnyecknx AaHHbIX Toraa, Koraa TekyLwuin
MOMEHT BPEMEHUN BOCNPON3BEAEHMS NOTOKA BUAEOAAHHbIX AOCTUraeT MOMEHTA BPEMEHN,
NMOKa3aHHOro BPEMEHHOW METKOW LEeKoOMPOBaHMSA, NpUHaanexalen nakeTy aHHbIX, U
3aKaH4MBalOT AEeKOAMPOBaHMeE Toraa, Koraa TeKYLMA MOMEHT BPEMEHN BOCMNPOM3BEOEHNS
[oCTMraeT MOMEHTa BpeMEeHU, Noka3aHHOro BPEMEHHOM METKOM NpeAcTaBneHus,
npuHaanexallen nakeTy AaHHbIX; U 3Tarn, Ha KOTOPOM B COOTBETCTBMM C BPEMEHHOW METKOM
npeacTaBneHns, NpMHagnexawlen ynpaensaioLemy nakeTy, OCYLECTBNAT OTOOpaxeHne aTnx
rpacpmyecknx gaHHbIX NOcne Toro, Kak oHM BbiNn OeKkoanpoBaHbl, 06beANHEHHBIMU C MOTOKOM
BUOEOOAHHbIX.
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No Cropping_rectangle visible Cropping_rectangle #0(0,0,600,400) No Cropping_rectangle visible
on Window #0(0,0)
WDS #0 End of Display Set Segment
Window #0(100,100,700,500) End of Display Segment '
PDS #0 BE DS13
ODS #0 [YyacTHUKK nocTaHoBKW:]
End of Display Segment
DS11
Onr.13
Bblxol U3 3aTeMHeHUA/YX0] B 3aTeMHeHme (0,0) —600
Bythep obvektos: 400 r;(v?::;a dt‘ﬁ::nl;a dll‘v?::;a dt{v?::r:a i ;

(100,100)

I"pathuyechan maTpuua: VAT

FUHED

| (M) (o
JSOO[; thanbma :J l; AR :J J {

700
Ceepxkaap < >
r/ t21 '(J t22
PCS #0 PCS #1 PCS#3
composition_state="Epoch Start" || composition_state="Normal Case" || composition_state="Normal Case" || composition_state="Normal Case"
cropping_rectangle #0 PDS #1 (BbICOKAR APKOCTb) PDS #2 (HI3KAR APKOCTb) No Cropping_rectangle visible
{0,0,600,400) D523 End of Display Set Segment
on Window (0,0) End of Display Set Segment
WDS #0 ~>> DS24
Window #0(100,100,700,500)
PDS #0 (HN3KAA APKOCTb)
0DS #0 [Howey thunsma]
End of Display Set Segment
DS21 S o
onr.14
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MpoKpyTKa (0,0) _-600 (0,100) (0,200)
YuacTHukm 400 Y4acTHukn _ _VjiEjD_T_H!IH_VI___ YyacTHuKN
EYCbEP ofheKToE: NOCTaHOBHK: _l]_O_E;rgli(]_BﬁK!l___ 400 NOCTaHOBKM: TIOCTAHOBKM: _ |
Homnanua Komnanua - HemRata- - 400\ Komnanna
600
. (100,100) /(0,0) 600
:‘?_““"""& r“r-racrﬁmr.'*: i"‘"""’""':
['pathuveckan marpuia: ]500 ' no:i:m:n» ' ' ”E(i:::ﬁm i ¢ Homnawua
700
Ceepxkanp & >
ll/Jt31 IKJtSZ =/Jt33 ]{)t34 ;
PCS #0 PCS#1 PCS #2 PCS#3
composition_state="Epoch Start" || composition_state="Normal Case" || composition_state="Normal Case" || composition_state="Normal Case"
WDS #0 Cropping_Rectangle #0 Cropping_Rectangle #0 Cropping_Rectangle #0
" Window #0(100,100,700,500) (0,0,600,400) (0,100,600,400) (0,200,600,400)
on Window #0(0,0) on Window #0(0,0) on Window #0(0,0)
PDS #0 PDS #0 PDS #0 PDS #0
0DS #0
[VuacTHnkn nocTaHosKw: Homnanua| End of Display Set Segment End of Display Set Segment End of Display Set Segment
End of Display Set Segment DS32 DS33 DS34
DS31
OuUr.15
HaHecexue/cTnpaHue
0.0)_goo (200,0)0 (400,0) 200
. Hoew Koney KoHeu Hokeu HoHeu
Bypep obuerro: dunbma 4001 dunema bunema | 400 EIJW*MH 400 dunsma
/(1 00,100) r/(0,0) (200,0) /(400,0)
: i Horey f Howeu '; |
['pathnyeckan maTpuua: 500 E dumbma | bunbma ! tla !
700
Ceepxvalp «&= >
{/t51 ﬁ/tSZ }/t53 ¥t54 I
PCS#0 PCS #1 PCS#2 PCS#3
composition_state="Epoch Start" ] composition_state="Normal Case" || composition_state="Normal Case" | | composition_state="Normal Case"
No Cropping_rectangle visible Cropping_Rectangle #0 Cropping_Rectangle #0 Cropping_Rectangle #0
WDS #0 (0,0,600,400) (200,0,400,400) (400,0,200,400)
Window #0(100,100,700,500) on Window #0(0,0) on Window #0(200,0) on Window #0(400,0)
PDS#0 PDS#0 PDS#0 PDS#0
0DS #0 End of Display Set Segment End of Display Set Segment End of Display Set Segment
[KoHeu chunbma]
End of Display Set Segment DS52 DS53 DS54
DS51
ONr.16

Crpanuua: 79



RU 2329611 C2

BYOEP OBBEKTOB

OBJ1 OBJ2

VvV V

OBJ1 OBJ2 OBJs OBJ4

X:KPAI

ounr.17
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PTS( DSn[PCS)] )>=DTS( DSn[PCS] )+DECODEDURATION( DSn )
lpe:

DECODEDURATION( DSn ) suiyucnaerca cneaytowum obpasom:
decode_duration=0;

decode_duration += PLANEINITIALIZATIONTIME( DSn ) ;
if( DSn. PCS. num_of_objects == 2 )

{ decode_duration += WAIT( DSn, DSn. PCS. OBJ[0], decode_duration ) ;
if( DSn. PCS. OBJ[O]. window_id == DSn. PCS. OBJ[1]. window_id )

decode_duration += WAIT( DSn, DSn. PCS. OBJ[1], decode_duration ) ;
decode_duration += 90000*( SIZE( DSn. PCS. OBJ[0]. window_id )//256%10% ) ;

else

{ decode_duration += 90000*( SIZE( DSn. PCS. OBJ[0]. window_id )//256*10° ) ;
decode_duration += WAIT( DSn, DSn. PCS. OBJ[ 1], decode_duration );
} decode_duration += 90000*( SIZE( DSn. PCS. OBJ[ 1]. window_id )//256*108 ) ;

}
else if( DSn. PCS. num_of_objects ==1)

decode_duration += WAIT( DSn, DSn. PCS. OBJ[0], decode_duration ) ;
decode_duration += 90000*( SIZE( DSn. PCS. OBJ[0]. window_id )//256*10° ) ;

return decode_duration ;

* PLANEINITIALIZATIONTIME( DSn ) Bbiuucnaerca cnegytowum o6pasom:
initialize_duration=0 ;
if( DSn. PCS. composition_state= = EPOCH_START )

initialize_duration = 90000*( 8*video_width*video_height//256*10°) ;

else

for(i=0 ; i < WDS. num_windows ; i++ )

if( EMPTY(DSn.WDS.WIN[i],DSn ) )
initialize_duration += 90000%*( SIZE( DSn. WDS. WIN[i] )//256*108) ;
}

return initialize_duration ;

WAIT( DSn, OBJ, current_duration ) sbiyucnaerca cnegytowum opasom:
wait_duration=0;
i{f( EXISTS( OBJ. object_id, DSn ) )

object_definition_ready_time = PTS( GET( OBJ. object_id.DSn) );
current_time = DTS( DSn. PCS )+current_duration ;
if( current_time < object_definition_ready_time )

wait_duration += object_definition_ready_time - current_time ) ;

return wait_duration ;

our.18
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(_ BbIYWCNEHWE decode_duration (NpoAOnKUTENbHOCTU JEKOAMPOBaHUA) )
2

S1

r BbI30B OYHKLWW PLANEINITIALIZE N MPUBABJIEHWNE BO3BPALLIAEMOTO 3HAYEHIIA K decode_duration I

= S10

BbI30B OYHKLWA WAIT C WCMONb30BAHVEM PAGNYECHOr 0 OBBEKTA
OBJ[0], decode_duration B KAYECTBE APTYMEHTOB, BbIHMCNEHVE
wait_duration, KOTOPOE IPECTABIIAET COBOI BPEMA OMUAAHUA [0
MOMEHTA, KOTJJA BYJET BbIMNOJIHEHO AEKOAVPOBAHVE MPAGUYECKOI0
OBBEKTA 0BJ[0], U MPUBABMEHIE BOSBPALLIAEMOIQ S3HAYEHUA K decode_duration

S11
ABNAETCA M TO OKHO,
KKOTOPOMY NPUHAZJIERUT IPAGUYECKIM OELEKT OBJ[O]

A
EbI30B OYHRLIA WATT G MCTONb30BAHEN T PAGRYECKOT O OB LERTA 0BJI0], deceds_duration

BPEMA 0HIAHIA 10 MOMEHTA, KOr 1A BY/IET BbINO/HEHO JIEKO/IUPOBAHIE TPAOUYECKOID

Se

B KAYECTBE APTYMEHTOB, BbIMUCTIEHIIE wait_duration, KOTOPOE NPEACTABNAET COBOI

OBbEKTA 0BJ(0], N MPUBABJIEHNE BO3BPALLIAEMOTO 3HAYEHWA K decode_duration

v K,SQ

BbIYNCIEHWE BPEMEHW AMA NOBTOPHOT O BbIYEPYNBAHIA BCET0 OKHA, K KOTOPOMY
MPMHALLTEMSWT rPAGUYECKUIA OBBEKT OBJIO] (S0000X(PASMEP OKHA{[256000000)
WNNPUBABEHVE B5MUCIIEHHOM O BPEMEHU H decode_duration

T0 ME CAMOE

HABOPA DSn, TEM HE CAMbIM OKHOM, YTO W OKHO
HROTOPOMY NPAHAZUIERIT I PA®UYECKIN ObbEKT 0BJ(1]?

OTIMWHOE 515

BbIMWCTIEHINE BPEMEHI [IJTA TOBTOPHON 0 BbIMEPYUBAHIA BCET0 OKHA, K KOTOPOMY
TPUHATIIEHIT TPAGUYECKIN OB BEKT OBJI0] (90000X(PASMEP OKHA(256000000))
11 MPUBABINEHNE BbIYWCEHHOMO BPEMEHU K decode_duration

W
BbI30B ®YHKLAA WAIT C NCTI0Nb30BAHWEM TPAGHYECKOIO OBLEKTA OBJ[1], decode_duration
B KAYECTBE APTYMEHTOB, BbIYWCIIEHVE wait_duration, KOTOPOE NPEACTABNAET COBOM
BPEMA OHMAHUA 10 MOMEHTA, KOIJA BYAIET BbINONHEHO JAEKOIUPOBAHWE
TPAGIYECKOr0 O6BEKTA 0BJ[1] U MPUBABMEHWE BOSBPALLIAEMOT0 3HAYEHIA K decode_duration
1V
BEIMUCNEHUE BPEMEHK ATTA NOBTOPHOT 0 BbIYEPYMBAHIA BCET0 OKHA, K KOTOPOMY
MPUHALNEHUT IPAGMECKMIA OBLEKT OBJ[ 1] (30000X[PASMEP OKHA/256000000)
1 MPUBABNEHNE BbIMACTIEHHOr 0 BPEMEHW K decode_duration

N é S12
BbI30B OYHHLIMW WAIT C NCTONb30BAHNEM IPAGUYECKOT0 OBLEKTA OBJ1] decode_duwation
B HAYECTBE APTYMEHTOB, BbMUCTEHWE wait_duration, KOTOPOE MPEACTABIET COBOIA
BPEMEA DXUJJAHUA 10 MOMEHTA, KOIJ1A BY/ET BbINOJHEHO JIEKD/IAPOBAHUE
I PAONYECKOr0 OBLEKTA 0BJ(1], W NPUBABNEHWE BO3BPALLIAEMOr0 SHAYEHWA K decode_duration

2

BbIYNCNEHUE BPEMEHU iNA NOBTOPHOT O BLIYEPYMBAHUA BCEX OKOH, K KOTOPLIM
MPUHATIEAT FPAGUMECKUI OBLEKT 0BJ(O] U TPAGUYECKMIA OBLEKT 0BJ[1]
{90000X {Pasmep okHalj256000000) U NPBABNEHWE BbIYWUCNEHHOI 0 BPEMEHU K decode_duration

—~— 517

S16 $13

®

our.19

Q PLANE INITIALIZATION TIME
(BpemaA uHmupanvaaLm Ipathuyeckoii MaTpiLibl)

)

composition_state

HET

=Epoch_Start?

_S3

_s4

initialize_« BPEMA, HEOBXOAUMOE

duration  ANAOYACTKA
[PAQUYECKOI MATPULLb
(90000 x PASMEP
[PAQUYECKON Marpus 1|
256000000}

lnltlall_Ze_‘— BPEM#A, HEOBXOAUMOE 1A

duration  QYMCTHI BCEX OKOH (30000 x
(PASMEP OHKHA(i}//256000000)
*i MOMET BbITb O AT 1

C BO3BPAT 3HAYEHWA initialize _duration )

®Ur.20A
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OYHKLINA WAIT
APT'YMEHTb!: OBJIi, current_duration

object_definition_ready_time < PTS IN OBJ[i]

current_time < DTS PCS + current_duration

current_time<
object_definition_ready_time
?

HET

JA /_/58

wait_duration+
object_definition_ready_time-current_time

(BOBBPAT SHAYEHIA Wait_duratiorD

®Ur.208
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KUHOKAZP py 1, NOZNTEMALLIVIA
CVHXPOHHOMY OTOBPAMEHIIIO

1
OUr.21A DTSwmerkas PCScermerme  PTSerkas PCS-cermene
DECODE_DURATION | DECODE DURATION i
— '2’ 3 :\(npononHMTeanOCTb [IEKOQMPOBAHYA) ",
(2)+(3) AOCTYNK: “oypctin  aamace !
FPAOIMECKON rpp@iyECKOI rPaon-Eckora,
MATPVIU.E: MATPULbI  OBBEKTA OBJ1,
OO I
| [EKOMVPOBAHWE !
NEKO/IVIPOBAHUE . CETMEHTAODST I
< |
ODSCETMEHTA! (@) | |
®Ir.21B

DECODE_DURATION ' p73.\erka s PCS-cermene

=(1)+@3) ' DECODE_DURATION |

~
({NPOAOSTHUTENBHOCTb IEKOMWNPOBAHIA)”

AOCTYNK | gyncTHA 3ATMCE
FPAGUMECKON yrpa@iyECKOII rPAGUECHDrD!
MATPI/ILIE: MATPULbI  OBBEKTA 0BJ1 !
OO

| |

: JIEKOANPOBAHWE : : :
NEKOAUPOBAHIE | CErMEHTAODS1 1 ! !
ODS-CETMEHTA < 7 |
| 2 v !

Lo LSl ]

O O

OUr.21C
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KUHOKALP py1, MOZNEMALLIMIA

WHHOMY OTOBPAMEHUIO

!

OKHO
1
|
®Ur.22A |
]
DTS-metHa 8 PCS-cermente PTS-merka 8 PCS-cermene
DECODE_DURATION | DECODE_DURATION (npoomuTensHoCTb AeHOMMPOBaHNF) 2
=(2)+(3) | |
TN et e |
FPAOWYECKOL 1 TPAQWECKON
MATPULLE I: MATPULbI (1) /OBbEHTA oBJ (B)J
| ~1 I~
| ! 1 !
| ! ! !
,JEKONIVPOBAHNE 1 [IEKOMVPOBAHIE I
AEROJNPOBARNE | CervEHTA ODS1 | CETMEHTA ODS2 | !
ODS-CETMEHTA E < §: |
————————— IRy """~ |
: @) ; |
®Ir.22e
DECODE_DURATION : |
=(1)+(3) | |
. DECODE_DURATION (npoporwTerbHOCTb leKOAMpoBaHUA)
™~ “1
focTyng | 3ATMCL
rPAGIYECKON OYMCTHA | TPAGINYECKOIO !
MATPULE 1 rPAOWYECKOR MATPULBI (1) | OBBERTADBJ(I),
N
|

TIEKORVIPOBAHE 1g6107p0B e AEHuPoBAE
ODS-CETMEHTA | CETMEHTA ODS1 CETMEHTADS2 |

OUr.22¢
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KIHOKAZP py1, MOANEXALLINARA
ORHO 2 CWHXPOHHOMY OTOBPAHSEHUID
O /
D
S
2
OKHO 1
®Ur.23A DTS-metra B PCS-cermetre PTS-meTxa 8 PCS-cermenTe
DECODE_DURATION ; k DECODE_DURATION (nponorniATenbHOCTL exonnpoaHus) i
=(2)+(32) NOCTYN K — SATIACh 3AMMCL !
FPAGIMECKOA  rpaowdECHOi P BLeT TPAOUNECKOIQ
MATPULEE «  MATPULLI(1) QBJ1 (31 OBBERTA 0BJ1 (32)
| PEHONVPOBAHIE. ™ :;EKULIVIF;EAHVIE CEMMEHTA 0DS2 '
' CETMEHTAODS1 ' ! ! !
JEKONPOBAHMNE b ESp—— S = !
our.23s ODS-CETMEHTA | T FTTE) ! |
DECODE_DURATION DTS-metHa B PCS-cermente PTS-merka B PCS-cermente
=(1)+(31)+(32) { DECODE_DURATION (nposoniTenbHOCT EK0aNpoBaHIsR) X
! 3AMMCH WCH
i TPAQUYECKOrO MPADIYECKOMD
[ . OBbEKTA OBBEKTA
[PA ﬂﬂ/lq'l%-[:ﬁ%ﬁ : OYNCTHA TPA@UYECKOWN MATPWLBI (1) . OBJT{31) 0BJ1(32)
< T S 1
MATPULEE ! i |
: [EKONPOBAHIE [OEKOOWNPOBAHUE : :
[EKOPOBAHVE '_ _CETMEHTA 0DS1 CETMEHTAODS2 ! : !
ons-CErMEHTA}-----——————-——(Z—i————--y, ! !
®Ir.23c
~
g,
% bl g Y hnn%ny
s N
13 - t4
(DS1) PCS1.1-PDS1-ODS1-END (DS2) PCS1.2-END
ODS1 «Y10 TaKoe blu-ray»
(DS3) PCS1.3-END (DS4) PCS2-0ODS2-END

ODS2 «blu-ray — nosctoay»

®Ur.25A
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| "|T0|

'Lhomme I r Yro Takoe blu-ray

blu-ray — noecopy

PCS1.1| PCS1.2 PCST.3 | PCS2
obj'1" i ohj'1" obj "1’ o obj 2" o —
P R BECODE, DURATION i > maTp
object_id="1" i i {NpOAOTIRATENLHOCTD ABKOMMDOBAHNA) o E
E f f object_id="2' E DECODE_DURATIGN {npopomuTenbHOCTL leHoavpoBaHitA) 5 ogﬁggn
' ><— . .
i 00— |t |12 t5 13 14
I ——F f 1 7
DTS(PCS1.1)  PTS(ODS1)| PTS(PCS1.1) PTS(ODS2) PTS(PCS2) B eoanenciinn
DTS(ODS1) DTS(PCS1.2)
DTS(PCS1.3) PTS(PCS1.2)
DTS(PCS2) PTS(PCS1.3)
DTS(0ODS2)
CUCTEMHAA BOMNBLLAA WHTErPAJIbHAA CXEMA
_4c _5 _6 10 |
Tpancnopmblf/l B BWIEOBBIXOA
ﬁ()'][_hBt;p = [lexonep BuaeonaHHbIX > Maﬂﬂpmmua I
mﬂ]b]’p PID KOPOCTD BbIBOAA C
| ) T, 13 TRy 5 ommo e
uﬁﬂmggffﬁ[ﬂm » E ; ydmpi)4a'; ~ Devonep rpagecpmg ainx ~ | 8 v 9 !
E i [Tpavcropmied), g{{ggg ﬂopgﬁf&’ ié Bybep ||, |Tpacveecka] | Erok '
Bythep Lo OT7 o porarvai [ ratmecna | COHTOR I Watpi 1 6y
| cwmizarin (TB) aHHbIX (EB JiaHHbIX (GP)
12 i T b7
' i ] B )
= HEPVg{meIE 134 nEm&mﬂblE N HDM}YE%?DHMM el’ggﬂ)m“
L 4b .
4d \ rpacnmed 16 ayguoBbixoq
6({:};{1 [lexonep ayAnoAiaHHbIX 5
OUr.26
Rx= l Rd = Rc =
16 mera6ur s ceryray| |1 meraaiir | | 128merabimeceyhay | |4 meraGaitral| | 256 werabrecarynay | 12 meraaiia
~3 ~4a 1/ \ \f 9
nmlmp L L4
TS "
b thopmiast MPEG Dt OwpPID | Tpagcyﬂgg"b'” / il rﬁﬁ%&ﬁx '/' Brben ofexTos II rpﬂg%ﬁgaﬂ %JIE{
j\ 5 14 | ECRTN 8/ |
512 Baittos Konﬁnygenpuum || r&%gﬁ%ﬁ
[[~—17
AwIAFE 077
Wil .L/
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BD-ROM

4-biid pAL;
CYATbIBAHIE
B BYOEP

Seblif pAp;
BD-ROM
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y PCS&DTS WDS s PTS PCSBPTS
1-biif pAn: I [
OMEPALA zl
TPAGUYECHOIO MEPUOA SAMMCH
KOHTPOJIIEPA OFWICTHA DRHA BO BCE OKHA
2-oif pAp;: E \ E
COZEPHVMOE, ' ;
XPAHALLIEECA PESWEHTHBIN MEPUOA
B BYOEPE PCS CETMEHTA !
KOMMO3NLIAA , '
: t31 t32 tj 3
S FJ I’J
Wi pAn;
LEKOMMPOBAHVE, MEPUO/L MEPUO]L
OCYLLECTBNIAEMOE EKOLWPOBAHIA |EHOUPOBAHUA
MPOLECCOPOM CETMEHTA ODS1f CETMEHTA ODS2
MOTOKOBbIX = < S
) [PAGUYECKIX [JAHHBIX dp& dp2
MEPHON | MEPMON | mEPMop neenon  neemon VY nepwog
CYUTHIBAHMA | CYNTHIBAHWA { CYNTHLIBAHNA ¢ of CHUTHLIBAHUA ! CYWTHIBAHWA § CYUTHIBAHNA
PCS-CEN MEHT AJWDS-CETMEHTACETMEHTA PDST] | CETMEHTA ODS1|CETMEHTA 0DS2| CETMEHTA END
PCS WDS PDS1 ODS1 0DS2 END
PCSEDTS WDS & PTS PCS&PTS
1-blid pAn: )
OMEPALIA OYNCTHA MPAGIYECKOIA MEPO/ 3ATIACK
[PAGUYECKOrO MATPULIbI /’ BO BCE OKHA
KOHTPONMEPA
{ K i
2-oif pAL: : l.
CORAEPHIAMOE, ‘ PESULJEHTHB I/ NEPYIOA \\
XPAHALLIEECA y .
DV OEPE PCSCETMEHTA 1\
KOMMo3mLAN ; :
3-vid pap: [ '
MEPO NEPUON
ﬂg?ﬂﬁg%mﬂ& NEKONUPOBAHIA [EKOMUPOBAHIA Y !
MPOLECCOPOM CETMEHTA ODS1d CETMEHTA 0DS2 .
MOTOKOBbIX
PAGUYECKIX JAHHBIX
NMEPUOA NEPUOA NEPNO] Nepnog / NEPNOA / MEPNO]
CYMTBIBAHUA { CYMTBIBAHIA | CYUTBIBAHUA | +| CYNTHIBAHUA | CYATBIBAHUA | CYMTBIBAHUA
PCS-CErMEHTA{WDS-CETMEHTACETMEHTA PDS1| | CEPTMEHTA ODS1{CErMEHTA 0DS2| CETMEHTA END
PCS WDS PDS1 ODS1 0DS2 END
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PTS-merxa e WDS-cermerte  PTS-metka B PCS-cermente

1-bliA pAg; VI3~ /
COCTOAHIE BY®EPA ANA
["pathiecKoii MaTpuLb! /

e

MEPOA SAMNNCI BO BCE OKHA

2-oif pan; Vh2
COCTOAHWE BY®EPA AJ1A
Bythepa obbexTos
Vh1
< e 5}
h PN 2

| [EPOL] EKOANPOBAHUA : MEPUCA AEKCANPOBAHIA
1 CETMEHTA 0DS1 | CETMEHTA 0DS2
f [

3t pAp;
COCTOAHWE BYOEPA NA
Bythepa 3aH04UpOBaHHbIX AaHHbIX

! ~
nePmon T mepuop
CYATBIBAHMA  CYATIBAHMA

CETMEHTA  CErMEHTA 0DS2
0D31

4-pid pap;
COCTORHYIE GYQEPA [T VIO
bythepa KomnozuLwm
DTS(PCS)
( ONIEPALMA 3ATPYSKUCETMEHTA )
520
r TIOBTOPUTH, OMEPALIVNO [UTA KAMILOTD \'N $25
113 CYUTAHHBIX SegmentK
BIAETCAN oA
Seqentk PCS CETMEHTOM o= _,,,ALQSZ?
e o ABIAETCA NI composigon_state B PCS CETMEHTE IA

«TOYKON 3AXBATA»?

ABNAETCA N

composition_state «HOPMAJIbHbIM CJTYHAEM»?
34— FETCA ﬂ;l]\/ WET AMEETCA A S28
PEIb UYL DS HAGOP? TIEHOIEPE (12) FPAGUYECHIX AHHBIR
HET 30 PENUIYLLIAN DS HABOP?
S35 HET =
— [ mNcoREFAG<-0 | A
|_mooreFAG <1 | <HATATIO CBEPXKALIPAY, INGOREFLAG <1 |~S29
M «TOYKA 3AXBATA» TPV OTIEPALIAN TPONYCHA
«HOPMATIbHBIN CIIVAU W <HOPMATIbHII CTY4AiT» [P HOPMATbHOM KT SAXBATY
7 MPY OMEPALAY MPOMYCHA OCTIPOWBEIEHMN [P HOPMATEOM
HET
INGORE FLAG <— 0 ?
TATPYIMTh Segmentk
B GYOEP 3AKOIUPOBAHHbIX | POUT HOPUPOBATb Segrmentk |
AHHbIX T

MOBTOPWTb OMEPALIVIO /ANA KAHIOMO S26
113 CYUTAHHbIX Segmentk

BO3BPAT

®Ir.31
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am1
ONEPALLA NPOMYCKA k

DS1 DS10 DS20

[pcs Jwos[pps[ops] - - - [eno] [pcs]wos]pos]ops] - - - [eno| |pcs|enp|

| AN ' AN / AN

! AN ! \-\ I, AN
/ N / N i N
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BY®EP 3AKOAWUPOBAHHbIX JAHHBIX YCTPOCTBA BOCMPON3BEQEHUA
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/
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. !
! ]
)
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BY®EP 3AKOAUPOBAHHbIX JAHHBIX YCTPOMCTBA BOCMPOWSBEAEHNA
NAMATb

DS1 DS20
3ATPY3KA

psHasopA [, PCS [WDS| PDS | ODS | - - - IEND|/I

[pcs Jwps[posops] - - - [eno] [ pcswps[pps[ops] - - -

OUr.3s5

(UI'IEPALIIIIH PABWYECKOrO KUHTPUJ’IJ’IEPA)
N

S$41
COBMAJAET M
KYLLWIA MOMEHT BPEMEHW BOCTIPONIBE/EH U
OTSMETHOM B PCS-CETMEHTEZ,

OA

545

oA composition_state HET
S42 54\2 \L_<=E och. Sart 7 ="y, —S47

COBMANAET JH

TEKYLLMI MOMEHT BPEMEHW BOCMIPOU3BEAEHUA OLWIGTMTb OKHO, YKABAHHOE SHALIEHMHMVI
GRS METHON B WDS CETNEHTE O4MCTUTH BCID object_cropping_horizontal_position,
g43 |[PAGUHECKYIO MATPULY object_cropping_vertical_position,
P~ | cropping_width, u cropping_height 3 WDS-CErMEHTA
TEKYLLMIA MOMEHT BFEMEH" BOCNPOU3BEAEHUA ]
C PTS-METKOW B ODSX-CETMEHTE?

S48

POLLTO I BPENTSY,
S44 YKASAHHOE PTS-METKOM CETMEHTA >
COBMAJAET MK 0Dsx?

TEKYLLMIA MOMEHT BPEMEHW BOCTIPONSBEAEHNA
C PTS-METKOI B PDS-CETMEHTE?

JIA

object_cropped_flag=0 ?

S50

TPAGWYECKWI OELEKT YCTAHABNMBAETCA
B «<HEOTOEPAHAEMOE COCTOAHWE»

S51

BAMUCATH IPAOUYECKWI OBBEKT 0BJx, «BbIPE3AHHbII»
HA OCHOBE 3HAYEHUIA object_cropping _horizontal position,
ohject_cropping_vertical position, cropping_width 1

cropping_height, B OKHO HA TPAGUYECKOI MATPULIE B MECTO,
YRA3AHHOE 3HAYEHWAMM object_horizontal position 1
object_vertical position

S§53

TIPOLLING JTM BPEMA,
YKA3AHHOE PTS-METKOM [PYTOrO CEFMEHTA
00Sy?
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S42

COBMAJAET N

TEKYLLIVA MOMEHT BPEMEHY BOCTIP

C PTS-METHDI B WDS-CETMEHTE?,

S43
COBMAJAET N

TEKYLLWA MOMEHT BPEMEHY BOCTIPOU3BEEHNA
C PTS-METKOIi B 0DSX-CETMEHTE? _u

- S44
COBMAJAET in

TEKYLLIMI MOMEHT BPEMEHM BOCPONSBEAEHUA
C PTS-METHOH B PDS-CETMEHTE? 560

Pallet_update_flag=1 ?

1A S61
CTAHOBATH PDS[II'!\/IEHT,VHASAHHI:IVII

MOCPEACTBOM pallet i B BIOK CLUT

562

BbIMNONHINTL NOCPEACTBOM BIOKA CLUT
MPEOGPASOBAHNE LIBETA B FPAGYECKOMA MATHLE
11 OBEINHUTL MPAGWYECKIE JIAHHBIE

C KNHOW30BPAKEHNEM

&

WMEETCA JI1 OIHO OKHO?

—~S55
( TIOBTOPUTb /1A BCEX TPAGIHECKUX DSBEKTOB N
S57
<< object_cropped_flag=0 ?

DA

HET ,~S59

SAMUCATL IPAGUYECHNIA OBLEKT OBJ, «BbIPESAHHb IV

HA OCHOBE 3HAYEHUI object cropping _herizontal_position,
object_cropping_vertical_pasition, cropping_width 1
cropping_height, B OKHO HA TPAOWYECKOI MATPYILE B MECTO,
YKA3AHHOE 3HAYEHUAMMU object _horizontal position |1
object_vertical _position

—_—

S58
~

rPAGUYECH/A OB BEKT YCTAHABIMBAETCH
B «HEOTOEPAH{AEMOE COCTOAHUE

\ MNOBTOPUTD JU1A BCEX IPAGUYECKNX OBbEKTOB )’\/ S56
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S42

COBNAJIAET I
TEKYLLIVA MOMEHT BPEMEHI BOCTPOWSBELEHIS
PTS-METHOI B WDS-CETMEHTE

S43

COBMAJIAET N
TEKYLLIWIIA MOMEHT BPEMEHI BOCTPON3BEAEHIS
.G PTSMETHOI B ODSx-CETMEHTEZ

DA

S63
S44 HET
WMEETCA JIN IBA OKHA?
COBIMAJAET T
TE{YLLI,VII;I MOMEHT BPEMEHI1 BOCNPOW3BEAEHNA
PTSMETKOIA B PDS CETMEHTE NA
S64
. NA
object_cropped_flag S65
HET TPAGUYECKWI OGbEKT
YCTAHABIMBAETCS B
<HEOTOBPAMAEMOE
S66 COCTOAHME»
/_/ 6

SAMNCATb rPAGUYECHKII OBBEKT 0BJ,
«BbIPE3AHHbI» HA OCHOBE 3HAYEHII

object _cropping_horizontal position,
object_cropping_vertical position,

cropping_width u cropping_height,

B OKHO HA r'PAGIWYECHKOW MATPILIE B MECTO,
YKASAHHOE 3HAYEHWAMMN object horizontal position
1 object_vertical_position B -

o
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PDS1- nocneauwii
B PTS

YCTAHOBKA
CEIMEHTA
PDS1

1-blii pan:,
HACTPOWNKA
YCTAHOBKA
BNOKA CLUT CETMEHTA
PDSnocnegHwii
AL OUICTHA OHHA
TPAGWNYECKOIO
KOHTPOIMEPA /

. PE3VNAEHTHBIN
3wt pA; MEPVOA
COJIEPHMOE, XPAHALLIEECA " PCS-CETMEHTA

B BY®EPE KOMMO3MLA ;
1
MNePoa
4-piif pAn JIEKOQVPOBAHWA
CEFMEHTA 0DS1
©-bli AL MEPUO, | TEPMOA | MEPUO MEPUQ, TEPIQ MEPYO,
CHATBIBAHIE YUTHIBAHNACUTEBAHUACHNTBIBAHIA CHI/ITbIBAIIl-WIFI CHIIITbIBA’i.l-IIIIﬂ HI/ITbIBAIIl-IIIIFI
B BYOEP PCS- WDS- | CHMEHTA CETMEHTA | CETMEHTA [ CETMEHTA
SAKOAWPOBAHHbIX CETMEHTA § CHTMEHTA |  PDS1 PDSnocnepnmii 0Ds1 0DS2
[IAHHBIX T T r T T
ooh el PCS | WDS | PDS1 }-|PDSweesssi ODS1 | ODS:2
|
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-l pag; PESWOEHTHBIA MEPUON
COJIEPHMMOE, XPAHALLIEECA PESIETHbIi NEPYIOL] CETMEHTA DSHIPCS)]
i et 2 CETMEHTA DSn-+ 1[PCS]
MOMEHT BPEMEHY, YKASHIBAEMbIil
PTS-METHOIA B END-CETMEHTE
MOMEHT BPEMEH, YKA3bIBAEMbIi
2.0l prg: TIEPVO]L TIEPWO]L DTS-METHOM B CEMMEHTE
ONMEPALIVA MPOLIECCOPA EHORMPOBAHUAIEHOMPOBAHUA, DS+ 1PCS)]
MIOTOKOBBIX FPAGUHECHUX CETMEHTA || CETMEHTA ;
JIAHHbIX 0DS1 0DS2 !
Jvid pap: ‘
CHMTLIBAHYE B ;
BYOEP 3AHOMPOBAHHbIX JAHHbIX |
I 1 1
MEPMOL] MEPvON MEPMOE, MEPMO]L MEPMOS : | nepuon MEPUOY NEPMOZ
CHMTHIBAHMA § cyuTbigaria | cunTbipanmA | cuuTbiBAHuA § cunmbieatma | enocerment |! 1| CHMTBIBAHAA | cyiTbiBaHMA | CHMTHIBAHUA
PCS CETMEHTA fwos cermeHTA | PDS-CETMEHTA | CETMEHTA ODS1] CETMEHTA 0DS2 : | pes.CErMEHTA | wos.cermenta | PDS.CETMEHTA

) §

y T3

Aol pAg;
BD-ROM
PCS WDS PDS 0DS1 0oDSs2 END E ; PDS WDS PDS
DSn \' L DSn+1
> <
ounr.40
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HIHIIA 2-0f prg: PES TAKETb | | | | l l | : | I
HUMGHII 1-bi prig: NOTOK 3NEMEHTAPHbIX | IcS |pD5 [ODSlODS|ODS[ODS| : ' [ENDI
[IAHHbIX '

MTOTOK FPAOWYECKNX JAHHBIX MPELICTABINEHNA

ICS - CermeHT KOMNOSMLYN MHTEPAKTUBHOMO M3ofipameHuA
PDS — CermeHT onpejeneHinA nanuTpsl

0DS - CermeHT onpegenenva ofibexTa

END - CermeHT oKoHuaHuA
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OUr.42A

Knasuwa MoveUp
(«MepemeLLieHme BBepX»)

7 Knasuwa Activated
v (« AKTMBUPOBaHO»)

Knasuwa Moveleft

(«MepemeLLienve Bneso») ~—__ < (Enter) > | Knauuwa MoveRight
v («epemeLLieHne BnpaBo»)
g T4 213
Knaeuwa MoveDown

(«[epemelLieHne BHN3») 4 5 6
YICJIOBGLIE KJTABULLIN

7 8 9
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ICS } PDS

END

ODSJ;'% 0DS

button_number

numerically _selectable_flag

reserved

auto_action_flag

button_horizontal_position

button_vertical_position

neighbor_info() §

interactive_composition_segment

upper_button_number

(CermeHT KOMNO3WLWN MHTEPAKTMBHOTO N306pameHns)

lower_button_number

segment_type

segment_length /
composition_number /
composition_state |

command_update_flag :

composition_time_out_pts ]

selection_time_out_pts ,

UO_mask_table() |
animation_frame_rate_code ’
default_selected_button_number | |
default_activated_button_number /
button_info (1) I
button_info (2) ,'

button_info (i)

button_info (n) \

left_button_number

right_button_number

i

normal_state_info() {

start_object_id_normal

end_object_id_normal

repeat_normal_flag

}

selected_state_info() {

start_object_id_selected

end_object_id_selected
repeat_selected_flag

}

actioned_state_info() {
start_object_id_activated
end_object_id_activated
}
num_of button_commands
button_command[command_id]
button_command[command_id]
button_command[command_id]
button_command[command_id]

button_command[command_id]

[

[
button_command[command_id]

[

[

button_command]command_id]

\| button_command|command_id]
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ics | pps ODSHL.ODS19 0DS21 LODSZQ 0DSB1LODS39'- .| END

interactive_composition_segment
(CermeHT KOMNO3MLWK WHTEPaKTUBHOI 0 msoﬁpameumn)

segment_type
segment_length
composition_number
composition_state

command_update_flag

composition_time_out_pts

selection_time_out_pts KHOMKA
00 G0 ODS11-19
_mask_table

animation_frame_rate_code bh1 //7 ODS11 KHOMHA A
default_selected_button_number 7 0DS21-29
default_activated_button_number | .~ "bh2

button_info (1) /d/’/;; ODS21 ]] KHOMKA B

button_info (2) - 0DS31-39

button_info (3) -———Cib_h_3_> ODS31

button_info (4) - bha Lél KHOMHKA C

: : ~< (ODsa1-49
button_info (n) Al 0DS41 III } KHOMKA D
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composition_number g ]

\

neighbor_info()
upper_button_number KHOMHKA A
lower_button_number KHOMKA C
left_button_number KHOMHKA A
right_button_number KHOMHKA B
normal_state_info()
start_object_id_normal -+« [ ODS11
end_object_id_normal - | ODS13
repeat_normal_flag
selected_state_info()
start_object_id_selected |+-+| ODS14
end_object_id_selected - ODS16
repeat_selected_flag
actioned_state_info()
start_object_id_activated |-++{ODS17
end_ob'!ect_id_activated - ODS19
/
neighbor_info()
upper_button_number KHOMHKA A
lower_button_number KHOMHKA C
left_button_number KHOMKA C
right_button_number KHOMKA D
normal_state_info()
start_object_id_normal «++| ODS31
end_object_id_normal -++10DS33
repeat_normal_flag
\ selected_state_info()
\\ start_object_id_selected |--+{0ODS34
\ end_object_id_selected -1 ODS36
‘I repeat_selected._flag
\[actioned_state_info()
! start_object_id_activated |+-+| ODS37
end_object_id_activated - | ODS39
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MOVE Down

C HEM Bbl COBIPAETECh BCTPETUTLC?
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| KHOMKAA | | KHOMKAB |
| wonkac | P onkan /]

NP RioAC ] | KHonkAD |

Our.47

C KEM Bbl COBWPAETECH BCTPETWUTBCA?

Vo Vol
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ODS11

start_object_id_normal
selected_state_info()

start_object_id_selected
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MNEPBOHAYA/BHOE OBHOBNEHWE UHTEPAKTUBHOIO
UTOBPAHEHUE 3KPAHHOT 0 N30BPAHEHIA B COOTBETCTBUN
WHTEPAKTUBHOT 0 C NEPBbIM JEACTBUEM NOIb30BATENA
IKPAHHOI O lepsoe aeiicTaue .
N30BPAMEHNA nofb30BaTeNA L/
> (Knasuwa Activated /Aa Al Bn
/A // B {« AKTVIBUpOBaHO)) 5 oy,
L/ /S/ n lepsoe peiicTene
— nonb3oBatens Cn Dn
(Knasuwwa Move Right
Cn Dn N«[epemevenve snpaso»))
OBHOBNEHWUE WHTEPAKTUBHOI 0
3KPAHHOI 0 I30BPAMEHIA B COOTBETCTBUN
C NEPBbIM JENCTBUEM NOJIb30BATENA
L/ /] OBHOBNEHIE HTEPAKTUBHOMO
. An |[/Bs/ 3KPAHHOT 0 \30EPAHEHIA
MNepsoe peiicTene /N B COOTBETCTBUN
nonb3oBarensa . CO BTOPbIM JENCTBNEM
((Il-{_lnaswma Move Down)) c b Bropoe peficteme MOJNb30BATENA
«l lepemeLLeHne BHN3» n n nons3oBatena
P (Knasuwa Activated) /]
->» An ||/Ba”/l
/]
Cn Dn
Bropoe neiicTemne
nonb30Batena
OBGHOBIEHUE UHTEPAKTUBHOMO
(Knasuwa Move Down) 3KPAHHOT O 1306P AMEHIA
B COOTBETGTBUN
C0 BTOPbIM [JEWCTBUEM
MoNb30BATENA
An Bn
OBHOBMEHWE UHTEPAKTUBHOI O /]
3KPAHHOI 0 I30EPAKEHIA B COOTBETCTBUN Cn //D/S/
C NEPBbIM JENCTBUEM MOMb30BATENA 4
OBHOBNEHWE UHTEPAKTUBHOMO
An Bn JKPAHHOT O \30EPAHEHIA
0 BT0PbIM JEACTBIEN
/ / /] Bropoe peiicTeve NONbL30BATENA
Cs ]| Dn Hnl'lOﬂbSOBAaTl_Eﬂﬂ .
tivat
/ / / {Knaewwia Activated) 3| An Bn
/S
Ca’]|l Dn
, /]
Bropoe peiicTeune
nonbL30BaTend OGHOBJIEHNE NHTEPAKTNBHOI O
(Knasuwa Move Right) IKPAHHOT 0 N30BPAHEHNA
B COOTBETGTBUN
0 BTOPbIM [JEACTBUEM
MoNb30BATENA
An Bn
 /
Cn |VDs”
/ /]
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ics | pos [.o0s | ops | obs | obs | obs | obs | obs | ops [ obs | ops [ ops [ obs [ enp
11-131121-23(31-33[41-43|/14-16| 24-26 | 34-36||44-46[[17-19(27-29]37-39 §47-49
] I i !
: 0DS-cermexThl AnA : 0DS-cermeTsl AnA : 0DS-cermenTs! A |
| HOpManbHoro CoCToAHNA | BbIlENEHHOr 0 COCTOAHWA ! AKTUBWNPOBAHHOr 0 COCTOAHMA !
| (N-ODS-cermebl) : (S-0DS-cermenTb) ! (A-ODS-cermens) |
®Ur.52
N-ODSs S-0ODSs A-ODSs
[ s || pos ||| [ opst == oosn |||l | ops1 =< opsn | enp |

(valid)

(invalid)

——— default_selected_button_number ——>
=BUTTON B \\

L——> default_selected_button_number —>

‘I\‘\(\-/ SS1

SS2—™

[ opsss | [ obsas || ODSCS\[ |"oDsDs |

[ opsas || obses || opscs || opsbs |

=0

our.s3

default_selected_button_number ykasaH
N-ODSs

S-ODSs

[an1][An2]--[Bni]Bn2]-{Cn1l[Cn2|--{Dn1liDn2 |-

[Asi][As2]-[Bs1][Bs2]-[Cs1][Cs2 |-+[Ds1 |[Ds2 |+

default_selected_button_number=0

N-ODSs

= SIZE(DSn[ICS.BUTTON[i]]=size(As1)+size(Bn1)+size(Cn1)+size(Dn1))
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S-0ODSs

|An1 ||An2 | Bnl | BnZ2 || Cnl || Cn2 | Dnl || Dn2 |-
= = = TS,

|As1 || As2 | Bs1 | Bs2 IC7151 || Cs2 I|;S'l | Ds2 |-+
=4 =

<

= SIZE(DSN[ICS.BUTTON[i]J=max(size(An1),size(As1))
+max(size(Bn1),size(Bs1))
+max(size(Cn1),size(Cs1))
+max(size(Dn1),size(Ds1))
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HKIAHOKALP py1, NIOZNEMSALLIAIA CUHXPOHHOMY
" OTOBPAMEHIID
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4 AN\

PESWOEHTHbIIA MEPWOA ICS-CETMEHTA

PTS-METHKA B ICS-CErMEHTE
(MOMEHT BPEMEHI VICMONHEHIA
DTS-METHA B ICS-CErMEHTE I MEPBOHAYANBHOrQ OTOBPAHEHNA)

NEPNOA MEPUO] MEPWOA 3AMICK
mgain | SO s
LAHHBIX JAHHbIX

dd1 cd1 td1

BPEMEHHAA LLIKANIA BOCTIPOWBELEHIA
ANA ABNHYLLXCA N30BPAHEHIN

DTS e s 005 cermenre (e 2) — PTS merian 0DS cermerme (K1) pts werva s kuronanpe py 1

ICS PDS | ODS1 | END
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[

> PEVLEHTHBIA MEPVOZ] CETMEHTA DsnlICS]

PTS(DSAIICS])
DTS(DSn[ICS]) (MOMEHT BPEMEHW MCTONHEHWA
| IEPBOHAYATBHOMO

| OTOBPAMEHMH)

90000%( 8*video_width*video_heig:ht//1 28+106)

Y |

TEPON “EPV'I 0 TIEPMOf 3ANMCH
EKOMUPOBAHIF [IEKOTMPOBAHIA A | LEKOMIPOBAHHbIX
cervea | nepeorom3 | OMCTRN T e ueckix
NODSs! NoDSsn | sopscermentop|  SHPAHA [IAHHb
f 1

dd1 cdi w1\
- i<NUM_BUTTONS(ICS)
90000*( EOSIZE(DSHUCS. BUTTON[i]1)//128*108)

iIcs | PDS | ODST |, ODSn | ODST |/ ODSn | ODST |} ODSn | END |  PTS(DS[S-ODSsfirst])

N-ODSs S-0DSs A-ODSs
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KWHOKALP py1

PESVAEHTHB IV MEPOL CETMEHTA DsnICS|

DTS(DSn[ICST)

'PTSIDSNICS])

(MOMEHT BPEMEHV MCTONIHEHVA
MEPBOHAYATBHOTO

! OTOBPAMKEHUR)

90000*( 8*video_Width*Video_height/ /128*1 05/),

Y |

MEPUOA NEPHOA MEPNOA MEPUOA NEPUOJ, 3AMACK
pomuPosan  pievonwposannekonuposan | aexomwosanen | "EPMOA H peconuponiix
CETMEHTA | cermenta | cermenta cermenTa | OHHCTHA TPAGHMECKHX
NODSs1 MODSn | NODSs1 S 00Socneg | HPAHA JAHHLIX
dd2 cd1 tdy\
- i<NUM_BUTTONS(ICS)
930000%( EOSIZE(DSH[ICS. BUTTONi]])//128*108)
ics | PDS | ODS1 | ODSn | ODST | ODSn | ODST | ODSn § END [ PTS(DSn[S-ODSslast])
N-ODSs S-0DSs A-ODSs
our.57
et 15
ythep o6bexTos
/
8
lobs11~13] |oDs21~23] |oDS31~33] [oDS41~43 Tpausecan warpaus J
7
N-ODS-CEFMEHTbI N-ODS-CEFMEHTb!  N-ODS-CETMEHTHI  N-ODS-CEFMEHTbI + +
INAKHOMKM A [NAKHOMKABR  [NAKHOMKAC /MR KHOMKW D MECTO MECTO
OTOBPAMEHUA OTOBPAMEHIA
KHOMKN A KHOMKH B
|ops14~16] lops24~26] [0Ds34~36] [oDS44~46] T + wecro
S-ODS-CETMEHTbI  5-ODS-CETMEHTbI  $-ODS-CEFMEHTbI  S-0DS-CETMEHT OTOGPAHEHIA OTOGPAMEHIA
[NAKHOMKM A [NAKHOMKAB  [NAKHOMKUC  ANA KHOMKW D KHOMKM C KHOMKA D
lobs17~19] |ops27~29] |ops37~39] [opsa7 ~a9]
A-ODS-CETMEHTbI  A-ODS-CETMEHTbI  A-ODS-CETMEHTbI  A-0DS-CEMMEHTbI
nA KHOMKK A JUIA KHONKKN B A KHOMKW C© 1A KHONKW D

MECTO OTOBPAMEHWA KHOMKW = MECTO OTOBPAMEHIA KHOMKW,

OMPEAENEHHOE 3HAYEHWNAMI button_horizontal _position,
button_vertical position 13 COCTABA UHOOPMALIN O KHOMKE
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OMEPALIA 3ANNCH, BbINMOMHAEMAA IPAGUYECKAM KOHTPOJINEPOM NP NEPBOHAYANILHOM OTOBPAHEHUN

wi

WHTEPAKTHBHOE i KHOMKA AJ | KHOMKA B I
3KPAHHOE
130BPAHEHUE I KHOMKA CJ I KHOMKA D I
w3
Bydep obvexros ,/1 SN, w2 KHOMKA A - BIJENEHHAR
|
lops11~13[i100521~23] [op$37 ~33] [DDs41~43 8
[pathuyeckan matpuua J
N-ODS-CETMEHTG! Y N-ODS-CETMEHTbI  N-ODS-CETMEHTbI  N-ODS-CErMEHTbI Y R} 7
anAkHonkAA | ANAKHONKAB — ANAKHOMKAG  [ANA KHOMKA D + +
MECTO MECTO
OTOGPAH(EHUA OTOGPAHEHMA
GD§14~16] |oDS24~26| [0Ds34~36] |ODS44~a6] | Al oM KHOIIHI B
S-ODS-CETMEHTb!  S-ODS-CETMEHTbI ~ §-0DS-CETMEHTHI  §-ODS-CETMEHTHI w4 MECTO + wecto
[JAKHOMKN A [NAKHOMKWB  [AKHOMKAC  JNIA KHOMKND OTOBPAMEHMA OTOBPAHEHIA
KHOMMKK C KHOMKA D
0Ds17~19] |0Ds27~29] joDs37~39] [opsa7~49]
A-ODS-CETMEHTbI  A-ODS-CETMEHTbI  A-ODS-CETMEHTHI  A-ODS-CETMEHTBI
ONAKHOMKWA  [NAKHONKAB  [AKHOMKWUC  [ANA KHOMKN D
MECTO OTOBPAMEHUA KHOMKW = MECTO OTOBPAMEHWNA KHOMKWK,
OMPEAEJIEHHOE 3HAYEHWAMU button_horizontal _position,
button_vertical _position U3 COCTABA NIH®OPMALJWW O KHOMKE

OMEPALINA 3ANNCHK, BbINOSHAEMAA IPAGUYECKIM KOHTPONNEPOM
NP OGHOBNEHW WHTEPAKTWUBHOMQ 3KPAHHOI 0 N30BPAKEHNA
B COOTBETCTBIN C nepsbim AeiicTBinem nonb3osatena (komaHaa Move Right)

w5

bydep obbexTos -

WHTEPAKTWUBHOE

7

33

y4 /4
[op511~13} jobs21 ~23](|oDs51 ~

N-ODS-CETMEHTbI
TUTA KHOMKKM A

[obsai <43

N-0DS-CEFMEHTbI
Q1A KHOMKWA D

N-ODS-CETMEHTbI
JUIA KHOMKN B

N-ODS-CETMEHTbI
TUTA KHOMHKK C

lobs14~16| fgp§24~26

lops34~36| |oDs44~46]

S-0DS-CETMEHTbI
JINA KHOMNKKW ©

S-0DS-CErMEHTbI
JINA KHOMKK A

S-0DS-CETMEHTbI
JU1A KHOMKN B

S-0DS-CETMEHTbI
ANA KHONKW D

lobs17~19] |ops27~29] |oDs37~39] |oDS47~49]

w7

N306PAHEHNE

' KHOMKA A H KHOI'IHI-\BJ

| KHOMKA C l l KHOMKA D l

JHPAHHOE

KHOMKA B - BbIJIENIEHHAA

["pathnyeckan MaTpuLa J8
f

S

MECTO MECTO

OTOBPAMEHNA OTOBPAHEHNA

KHOMKK A KHOMKW B

+ MEcTO + wmecro
OTOBPAHEHWA OTOBPAMEHNA
KHOMKK C KHOMKWN D

7

w8
A-ODS-CETMEHTbI  A-ODS-CETMEHTbl ~ A-ODS-CETMEHTBI  A-ODS-CETMEHTbI
Q1A BRHOMKW A [UIA KHOMKKA B IUNA KHOMKK ¢ QA KHONKN D
MECTO OTOBPAMEHNA KHOMKW = MECTO OTOBPAHEHINA KHOMKK,
ONPEAENEHHOE 3HAYEHWAMU button_horizontal position,
button_vertical _position U3 COCTABA NIHOOPMALIA O KHOMKE
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ONEPALINA 3AMNCH, BbINOMHAEMAA FPAGWUYECKWM KOHTPOJIIEPOM
NP OBHOBNEHWW NHTEPAKTIIBHOMO 3KPAHHOI 0 N30BPAMEHUA
B COOTBETCTBUI C nepevim aeiicTevem nonb3osatend (komanga Move Down)

7

[
0p$11< 73] [oUsz1~23] [ops31~33] fopsaT~a3
N-ODS-CETMEHTbI  N-ODS-CETMEHTbI ~ N-ODS-CETMEHTLI  N-ODS-CEFMEHTbI
[U1A KHOMKK A 1NA KHOMKKA B IINA KHOMKK ¢ QA KHOMKW D

lobs14~16] |oDS24~26) [O0534~36

lops44~46)

S-0DS-CETMEHTbI
JUIA KHOMKK A

S-0DS-CETMEHTbI
TUIA KHOMKN B

S-0DS-CErMEHTBI\ S-0DS-CETMEHTbI
JUTA KHOMNKW C [ANA KHOMKA D

lobs17~19
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A-0DS-CErMEHTbI
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WHTEPARTUBHOE | KHOMKA A l [ KHOMKA B ]
IHPAHHOE
U3OBPAIKEHHE LHHDI‘IHA ¢ LKHDI‘IHA D J
Z
ﬁ KHOMKA C - BbIJENEHHAA
8
[ pathnyeckan matpuua J
7
-+ -+
MECTO MECTO
OTOBPAKEHUA OTOBPAMEHUA
KHOMKN A KHOMKK B
+ wecro + mecro
OTOBPAKEHUA OTOBPAMEHUA
KHOMNKN C KHOMKW D

MECTO OTOBPAHEHIA KHOMKW = MECTO OTOBPAMEHWA KHOMHKN,
OMPEAENTEHHOE 3HAYEHWAMM button_horizontal_position,

OMEPALINA 3AMNNCK, BbIMONHAEMAA TPAOWYECKINM KOHTPOJIJIEPGM MPK
OBHOBNEHWW MHTEPAKTIWBHOI 0 3KPAHHOI 0 N30BPAHEHNA B COOTBETCTBIAC
nepesiM AeiicTenem nonk3oeatens (Komauga Activated)

WHTEPAKTWBHOE
JKPAHHOE
WN30B6PAHEHNE

lobs11~13] [obs2{~23

fops31~33

0DS41~43

N-ODS-CETMEHTbI  N-ODS-CErMEHTbI N»UDS-CEFMEHTm

TUTA KHOMKK A

TUIA KHOMKK B

JINA KHOMKK C

N-ODS-CErMEHTbI
ANA KHONKW D

lobs14~16| [ops24~26] |oDs34~36]

lops44~as6|

S-0DS-CETMEHTBI
JINA KHOMKK A

S-0DS-CErMEHTbI
TU1A KHOMKN B

8-0DS-CETMEHTbI
JUTA KHOMKK C

S-0DS-CETMEHTbI
JUTA KHOMKWA D

[0ps17<19

|oDs27~29] [ops37~39] |oDs47~49]

A-0DS-CErMEHTbI
JUIA KHOMKK A

A.0DS-CETMEHTbI
TUIA KHOMKK B

A-ODS-CETMEHTbI
JUNA KHOMKK C

A-0DS-CErMEHTbI
JU1A KHOMKK D

IHHDI’IHAA jl KHOMKA B l

l KHOMKA CJI KHOMKA D |

[ pachudeckan matpuLa

button_vertical_position 13 COCTABA NHOOPMALIN O KHOMKE

our.e1

ﬁHHOHHA A - BbIAENEHHAS

8
J

MECTO MECTO
OTOGPAMEHNA OTOBPAMEHNA
ﬂ KHOMKH A KHOMKN B
=+ wmecto t  mecto
OTOBPAMEHNA OTOGPAMEHIA
LA KHONKUC KHOMKW D

N

f

MECTO OTOBPAMEHNA KHOMKW = MECTO OTOBPAEHNA KHOMKK,
OMPEAENEHHOE 3HAYEHUAMM button_horizontal _position,
button_vertical_position U3 COCTABA UHOOPMALIMN O KHOMHKE
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MEPBOHAYA/IbHOE QTOBPAMEHNE MHTEPARTIBHOIO

CIYYAIA, NP1 KOTOPOM KHOTKA,

JKPAHHOI0 N30BPAMEHIA

(PTS-METKA B ICS-CETMEHTE)

BbIAENAEMAA N0 YMONYAHWIO, BEbINA ONPEAENEHA
i e nEPNOR 0 POBAHHbIN
ONEPALINA TPAOWYECKOI 0 04UCTH
TPAOWYECHKINX
KOHTPONNEPA IKPAHA IAHHBIX
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DTS11 PTS11 DTS12 i DTS13 \
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i TPAOWYECKNX JAHHBIX oDs1 ' 0DSn 0Ds1 77 ODsn 0DS1 0DSn
-Wid pAp: ( ( ¢ hy1
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MEPH 1 nepuop nernop, B mEpwop neeion ||  nemop
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CETMEHTA CETMEHTA CETMEHTA
ICSCETMEHTA | PDS-CETMEHTA 00s1 00Sn o081 0DSn 00S 1 0DSn
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BD-ROM
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7 a ' h'd
0DS-cermenTsl YA 0DS-cermeHTbI AnA 0DS-cermeHTsl A
HopmankHoro cocToRHuA BblnenexHoro cocToaHmA AKTVBADOBAHHOT 0 COCTOAHIA
MEPBOHAYANBHOE OTOGPAMEHWE MHTEPAKTBHOI O
CYYAW, MPY KOTOPOM KHOMHA, BbIZENAEMAR 3KPAHHOT 0 N30BPAHEHIA
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Tl nePNOf | EuoBALHuI
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cdl td1
PTS12 PTS13
DTST1 PTS11 DTS12 DTS13
200 pr uEHuI}JEmggAHMH | xoiron s uEKDIZIEI;I;ll’,IggAHMH nmnl]flﬁgnoélmm Asunrﬁglgsﬂnm
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- FPAGUYECKIX JAHHBIX 0D0s1 7 CIDSn 74 oost P2l 005 0Ds1 QDSn
-WiA pag;:
CYNTBIBAHME B BYDEP - hy2
3AKOANPOBAHHBIX AHHBIX
MEPUQ, | nepio, TEPID, _.| _ NEPMoA NEPNOA .| TEPHOA
Ly L CoNThAT cen | CoTuBAN ] CHbiBAHA | cAMBaH | CTHEARMR
ICSCETMEHTA | PoscermenTa [ CETMEATA CELMEHTA CETMEHTA s, CETMEHTA e
4-blid pAp:
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ICS PDS ODS1 0ODSn | 0ODS1 0DSn oDsS1 ] ] ODSn
\a \4 4
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0DS-cermesl A 0DS-cermeHTb! AnA ODS-cermeHTbl A
HOpMaI'IbHOF(] COCTOAHWA BbUIEl'IB'IHDFO COCTOAHMA AKI’I/IBIIIDOBBHHOFD COCTOAHWA
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PCS(ICS)

2-0if pA:
COCTOAHWE BY®EPA iNA
Bythepa obbexTos
T \l T T T
MEPMOA” ~MEPAOQ ~ ~ MEPUOA”  MEPUOQ ™ MEPWOR™  MEPUOL, ~
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Bydpepa Komnoanwwm
~~—DTS(ICS)

C

OMEPALINA 3AIPY3HI CETMEHTA

IGNORE FLAG «- 0

)

S20

rl’lUBTUPVITb ONMEPALINKO [INA KAM0I0 N3 Segmentk,

CYUTAHHbIX BMECTE C BJIOKOM JI0CTYNA

OUr.65
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AETCA JIA
SegmentK ICS-CETMEHTOM?,

v 527

ABNAETCA JIN composition_state nA

S21 HET B ICS-CETMEHTE «TOYHOM 3AXBAT An?
1A ~ BAAETCAT 5
S34 ;:nposmon_state «HOPMAJTbHBIM CITYYAEM>? $28
UMEETGH T EROIEPE (19 1 PAGAMECHAX JAFHET
bIIYLLIVA DSHABDEL - JIEKON Eﬂllnlﬂ‘/llllﬂﬁ miECHncly o
S35 $30
[IGNORE FLAG < 1] [IGNORE FLAG < 0] [IGNORE FLAG < 1}~529

A 536

HET Command_update

S22 _flag?

IGNORE FLAG = 07 AR ~ 3837

523

3ArPY3NTb SegmentK B bY®EP
3AKOZIMPOBAHHBIX IAHHBIX

SArPY3UTb B BYOEP 3AKO/INPOBAHHBIX IAHHBIX
TOMbKO KOMAHAY U3 MHOOPMALIMU O KHOMKE

524

[ nPourHoPUPOBATH Segmentk |

WUrHOPUPOBATD JIPYTWIE ANIEMEHTDI
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NOBTOPUTB OMEPALINIO [NA KAHSIOr 0 U3 SegmentK,
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OTMEPALINA MPAMYCKA \\\\ OrMEPALA NPOMYCHA

DS1 DS10 ([lybnwkar Habopa DS1) DS20 {Hacnepuk Habopa DS1)
[cs [pos[opsfops|- -+ -] [ics [pos]ops]ops]- - --[eno] |ics [pps|opsjops] - - - - [enp]
/I \\\ II N II ~
/ ~ / SN / N
! o / SO ! SO
! N ! ~. ! ~o
Composition_state = Composition state = Composition_state =
«Havario Ceepxragpa» «TOUKA 3aXBATA» «TouKa 3axpaTar»
Command_update Command_update Command_update
_flag=0 _flag=0 _flag=1
KomaHna KHomky KomaHzia KHomkm Komatpa KHomkm
BYOEP 3AKOAWNPOBAHHBIX [JAHHBIX YCTPOACTBA BOCTIPOVSBEEHIA
DS10 (Aybrwwar wabopaDST) pseo
ics [pps|ops|ops|- -] 4 1 1 1

DS1 DS10 (Aytrmkar Habopa DS1) DS2Q (Hacnennuk Habopa DS1)
| ics [pps|ops|ops] - - - -] [ics TrosJopsJops[----] |ics [pps]ops|ops]- - - -]
®Ir.68
HOPMANBHOE BOCTNPOW3BEEHVE
DS1 DS10 (Oybmwsar naopa DS1) DS 2 0 (HacnepHk Habopa DS1)

| ics [pps [ops|ops]- - - - [EnD] ----|eno] | ics | Pps|ops|ops|- - - - |enp|
! = !

! NS ! N 4 N
— 1 N ~N
7 ~ AN /’ o~ AN II N N
! s\ .
Composition_state = Composition_state = Composition_state =
«Hauano Caepxragpan «TouHa saxgarar «TouHa 3axeara»
Command_update Command_update Command_update
_flag=0 _flag=0 _flag=1
HOMAH[A KHOMKK ) HKOMAH[A KHOMKK
- LinkPL(PL#5) -
LinkPL(PL#b) LinkPL{PL#10)
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MAMATb By(bep 3aK0ANPOBaHHBIX AaHHbIX ycmuﬁmsa BOCMpOn3BeeHUA

DS1 DS10 DS20

SATPYV3HA |4 IcS | PDS [ODS|ODS | - - - - V ics | ppsJops]ops] - - - - | | ics | pps Jops|ops] - - - - |

3ArPY3HA TONMBKO KOMAHZbI, ANA NEPESAMWCK

WrHOPUPOBATL B DS-HABOPE QDS-CEMMEHTBI
DS20

 ics [pps |ops|ops] - - - - |

DS1
| ics [pps [ops]ops] - - - - |
/ \\\\

/ ~
/ ~.

Composition_state = Composition_state = Compusition_state =
«Hauano Crepxappa» «TouKa saxeatan «Tora saxeata»
Command_update Command_update Command_update
_flag=0 _flag=0 _flag=1
Homanpja kHomku : Homarpia Kok
, LinkPL{PL#5) -
LinkPL(PL#5) LinkPL(PL#10)

Our.70
C OMEPALIAA T pacuyeckoro KoHTpormepa )

OMEPALIVA CUHXPOHISALIAV 110 BPEMEHHOIN METKE | }~ S35

OMNEPALINA OTOBPAHEHIA AHUMALIIA
(OMEPALIA MO OBHOBIEHINO KAHAOW KHOMKIA . _S36
HA WHTEPAKTUBHOM 3KPAHHOM U30EPAHEHIN
C NCMONb30BAHWEM CNEAYIOLLIET O OB bEKTA-N306PAMEHNA)

OMEPALIVIA «OMEPALIVA NONb30BATENA | f~— S37
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COI'IEPI-\L[VIH CUHXPOHM3ALIAK C UCTONB30BAHIENM BPEMEHHOI METHD

TAJAE 841

€0B
TEKYLLIA MOMEHT BPEMEHIA
BOCMPOUBELEHUA C MOMEHTOM BPEMEHU 113 YIACTIA: JIA
PTS-METHIA B NEPBOM 13 S-0DSCETMEHTOB, 1 PTSMETHM
BNOCTEMHEMU3 SODS-
CETMEHTOB?
S42
543 /
OBMAJAET Jl
TERYLLV MOMEHT BPEMEHN BbMUCTUTL o, NCNONbL3YA
BOCMPOW3BEEHIA C MOMEHTOM BPEMEHI, PABHBIM SS 1 PA3MEP OBLEKTA, NOJTYYEHHOI 0
PTS- B ICSCETMEHTE? /_J K TEKYLLIEMY MOMEHTY
B BY®EP ObbEKTOB B PE3Y/IbTATE
OMEPALINA 3ANUCK B JEKOOUPOBAHUA
[pathnyeckyto matpuuy

$45 a; é;

JIA

OBMAJAET /N
TERYLLJAN MOMEHT BPEMEHN
BOCMPOV3BEAEHNA C PTSMETHON B ICS-CErMEHTE?

__/S52

HET WCNOJIHEHNE NMEPBOHAYAJIbHOIO OTOBPAMEHNA
MOCPEACTBOM HAYANA BbIBOJIA COJIEPYKNMOT O

[ pathuyeckoit MaTpuLbl (8)

YCTAHOBUTb BCE animation{p) (p=1, 2, ... n)B |~ S53
«0» (1o ectb, YCTAHOBKA B HOJ1b)

animation(p): [ NOBAJIbHAA
MEPEMEHHAA, YHA3bIBAIOLLIAA

S46

COBMADAET JIf HOMEP KAZIPA AHUMALLAN
TEKYLLUI MOMEHT BPEMEHN 1A KHOMKW P
BOCNPOW3BEAEHNS C MOMEHTOM BPEMEHM,
PEJENAEMBIM selection_time_out_pts? ~ S54
ABTOMATIYECKAA AKTWBALWA
HET KHONKM 110 YMONYAHUIO
S47
COBMAMAET /i
TEKYLLINA MOMEHT BPEMEHN in
BOCTIPOWN3BELEHWA C MOMEHTOM BPEMEHI,
OMPEJENAEMbIM composition_time_out_pts? P S55
OYUCTHA 3KPAHA

HET

®
( BosePAT ) & =TIEPIOJ SAMNCI KAHAIOr0 TPAGMYECKOr0

ObbEKTA, COCTABJTAOLLIET O NNEPBOHAYAJIbHOE N30bPAHEHNE,

B I'padmyeckyro marpuuy + MEPNOLA OYWNCTHA
['padinyeckoii MatpuLbl
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C OMEPALWA BATIVCH B Tpathuseckyio Matpuyy )

b —S64
ABJIAETCA JN segment_type HET

B ICS-CETMEHTE «Hauanom Ceepxkagpa»?
1A —S65

| OYNCTKA I'pachuyeckoii maTpuubl |
le—

F
( TIOBTOPUTb [\T1A KAM/OM button_info B ICS-CETMEHTE ~y~ S66

S67

ABNAETCA JT YRASAHNI
default_selected_button_number

JEUCTBUTENBHBIM? S73

HET COOTBETCTBYET /W
button_info(p) TEKYLLIEW KHOMKE?

ABNAETCA JIN button_info(p) 568

K utton_info(p) =
69 HET WHOOPMALIMEN O KHONKE, COOTBETCTBYHOLLIEN KHOMKE, AA fiA

YKA3bIBAEMOW 3HAYEHUEM

— efault_selected_button_numbeg? Yol S70 —
WIEHTUONLUNPOBATD B bydepe (15) ofverTos OBBEKT, WIEHTUONLNPOBATD B bydepe (15) ObbEKTOB OBBEKT,
COOTBETCTBY!OLLMW 3HAYEHWIO start_object_id_normal, COOTBETCTBYHLLINA 3HAYEHMIO start_object id selected,
YKA3AHHOMY B normal_state_info U3 COCTABA button_info(p), YKASAHHOMY B selected state info 13 COCTABA button_info(p},|
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