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HAUUWOHANBLHBLIN CTAHOAPT POCCUMUCKOWNW OEAEPALMUMU

TENEBUAEHUE BEWATEJIbLHOE LU®POBOE
BcnomMmorarenbHble aucnrnen u NoTokKu
YacTtb 4
Mpotokonbl. O6HapyXeHue

Digital video broadcasting (DVB). Companion screens and streams. Part 4. Protocols. Discovery

Nara BBeaenuna — 2018—08—01

1 ObnacTb NnpUMeHeHus

HacrosAwui crtangapT SIBNAETCSA YETBEPTON 4acTbid B IPynne CTaHAApToOB, ONPeaensilowmx npasu-
na UCnonb30BaHWA HOBLIX AOMOMHMTENbHBIX MEAWIHbLIX YCIyr Ha BCNOMOrarenbHbIX gucnneax (cmaprdo-
Hbl, MAaHLWETbl U T.N.), AOMOMHSAIOWMX OCHOBHOW KOHTEHT, OTOOpaXkaeMblii HA TENIeBU3UOHHOM YCTPOICTBE
(TB-yCTpOWCTBO).

Hacroswuii ctaHaapT coaepXXut uHopmMauuio 0 NPOTOKONax WAEHTUMUKALIMM KOHTEHTA U UHON WH-
dopmauuu, cnyxd paspelieHus matepuana, CUCTEMHbIX YacOB, CUHXPOHU3ALMKU BPEMEHHOW LUKanbl U yBe-
OOMINEeHuA O nepeknyaroLlem cobbiTn Ana BCrnomoraTtenbHbIX gUCNNeeB n NOToKOB, a Takke onpeaensaet
apXUTEKTYPY U NPOTOKONbI 0BHapyxeHus TB-yCTpoNcTBa NPUITOXKEHMEM BCNIOMOraTeNbHOro Aucnnes.

TpeboBaHUs HACTOALLEro CTaHAApPTa CNeayeT yYuThIBaTL Npu pa3paboTke, U3roTOBAEHUU M dKCnnyaTa-
UMM YCTPOWCTB M CUCTEM, UCMOMb3YIOLLMX BCMOMOraTenbHble AUCTen.

2 HopmaTuBHbIe CCbINIKU

B HacTosiLemM CcTaHgapTe MCNoNb30BaHbl HOPMATUBHbLIE CCbINIKM HA CrieAyIoWmne CTaHaapTbl:

MOCT P 52210—2004 TeneeuaeHue BewatenbHoe UudpoBoe. TepMuHbI U onpeaeneHus

FOCT P 52591—2006 Cucrema nepegayu gaHHbIX NONb30BaTens B LMPPOBOM TENEBU3UOHHOM chop-
mate. OCHOBHbIE NMapameTpsbl

FOCT P 54994—2012 TeneBuaeHue sewlarenbHoe uudposoe. Mepeaayva cnyx6 DVB no cetsam c IP
npoTokonamu. O6wwme TexHuyeckue TpeboBaHus

MpumeuyaHue — lMpu NONbL3OBAHUM HACTOSILLMM CTaHAAPTOM LierlecoobpasHo NpoBepUTh JeilCTBME CChiNoy-
HbIX CTaHAapToB B MHEOPMAaLMOHHON cucTeme obLLero Nonb3oBaHUA — Ha oduLmansHoM caitte defepanbHOro areHT-
CTBa MO TEXHUYECKOMY PEryriupoBaHu1io U METPONOrMK B ceT MHTEPHET Unu no exerogHoMy UHGOPMaLMOHHOMY yKasa-
Teno «HaunoHanbHbIE cTaHZapTbi», KOTOpLIA onyGnMKoBaH No COCTOSHUIO Ha 1 siHBaps TEKYLLEro roga, 1 no Bbinyckam
€XeMeCsIMHOro MHEPOPMaLIMOHHOIO yKasaTensl «HauuoHanbHble cTaHaapThI» 3a TEKYLUIA rod. Ecniu 3aMeHeH CChINOYHbINA
CTaHAapT, Ha KOTOpLIA JaHa HeAaTMpoBaHHas CCblfika, TO PEKOMEHAYETCS UCMONbL30BaTh AEACTBYIOLLYI0 BEPCUIO 3TOrO
CTaHAapTa C YY4ETOM BCEX BHECEHHBIX B JaHHYI0 BEPCUIO U3MEHEHUIA. ECnM 3aMeHeH CChINOYHbIA CTaHAapT, Ha KOTopbIi
JaHa AaTMpoBaHHasi ccbinka, TO PEKOMEHAYETCSI UCTONb30BaTh BEPCUIO STOMO CTaHAapTa € yKasaHHLIM Bbllle FofoM yT-
BepxaeHua (NpuHATUA). Ecnn nocne yTBepxAeHUs HacTOALLEro cTaHaapTa B CChINOMHbIA CTaHAApT, Ha KOTOpLIA AaHa
AaTupoBaHHas cchblfika, BHECEHO U3MEHeHUe, 3aTparuBatolLee NnoroXeHue, Ha KOTOPOe [laHa CChlfika, TO 3TO MOMOoXeHNe
pekoMeHAYeTCA NpUMeHsITb 6e3 ydeTa faHHOTO U3MeHeHUS. Ecnn cebinoyHblil cTaHAapT oTMEHeH 6e3 3ameHbl, To Nono-
XeHWe, B KOTOPOM laHa CChINKa Ha Hero, PEKOMEHZYETCS MPUMEHSITh B YacTH, He 3aTparuBatoLLeid STy CChIMKy.

U3panue ocpuumnanoHoe
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3 TepMuHbI, onpeaeneHusa U cokpaueHusi

3.1 B Hacroawem craHgapre npumeHeHbl TepMuHbl no FTOCT P 52210, TOCT P 52591, FTOCT P 54994,
a TaKKe CneayoLme TEPMUHbI C COOTBETCTBYIOLLMMM ONpeeneHnsaMu:

3.1.1 BpemeHHas wkana: Cucrema oTcyeTa A ONMCaHUs BPEMEHM, NPEACTaBNEHHasA B BUAE NUHER-
HOW LUKarnbl, C MOMOLLbIO KOTOPOI MOXET ObiTb U3MEPEHO BPEMS ANS OTAENbHONW cuctemMbl. MoxeT GbiTh npea-
CTaBNeHa B pa3nu4HbIx hopmax, TaKMX Kak: NOKanbHbI reHepaTop, NPOrpece xoaa npes3eHTauum, BpeMeHHas
no3nLua BHYTPU SNEeMeHTa MeJWakoHTEHTa.

3.1.2 BcnoMoraTesnbHbIMAUCNNEN, BCnoMoraTesnibHoe yCTPOMCTBO: YCTPOWUCTBO CIP-nogknioveHnem,
Takoe Kak MOOUMbHbIV TenedoH, NnaHLWeT, HOYTOYK.

3.1.3 KOHTEHT NO pacnucaHuio: Ayano-, Buaeo- unu niobon Apyron TMn NOTOKOBbLIX UNKU HaNnNoBbIX
MEAUaAAHHbLIX UIIM KOHTEHT, CrEHEPUPOBAHHbIN NPUITOXEHNEM, NPE3EHTaLMUsA KOTOPOro NPUBA3aHa K BPeMEeH-
HOI LKane.

3.1.4 maTtepwman: YHuUKanbHbli hparMeHT UM CerMeHT (PUHanNbLHOro peaakuMoHHOrO KOHTeHTa. Moxert
BKMOYaTb (HO HE OrpaHUYMBasiCb UMKW): pas3oBbie TB-nporpammel, cepum U3 Tenecepuanos, peknamy, Tpen-
nepsbl u np.

3.1.5 meTka BpeMeHM: [Mapa u3 AByx 3HaUEHUI, KAXKO0E U3 KOTOPbIX MPEACTABNAET 3HAYEHUE BPEMEHU
Ha BPEMEHHOMN LuKane, npu 3ToM 06a 3TU 3Ha4YeHMs COOTBETCTBYIOT OJHOMY U TOMY YK€ MOMEHTY BPEMEHM.

3.1.6 nepeknroyarwowee coobITUE. YBEOMINEHNE O BPEMEHHOW TOUKE B TPAHCAALUMK.

3.1.7 npunoxeHue BcnomoraternibHoro aucnnea (Companion Screen Application; CSA): Mpunoxe-
HWUE, BLIMOMHAEMOE Ha BCNOMOraTeNnbHOM YCTPOWCTBE 1 oDecnevmBaloLee 4oCTyn K yCnyram, A0nNOAHSAIOWUM
OCHOBHOW KOHTEHT, KOTOPbIV NOMb30BaTENb NpocMaTrpusaeT Ha TB-ycTpoucTBe.

3.1.8 cuctemMHble vachkl: JIMHENHbIE MOHOTOHHBIE Yachbl, KOTOPbIE HE NPEACTaBNAIOT peanbHble AaTy U
BpPEMS, NpeAHa3HAYeHHbIE A COBMECTHOIO UCMONb30BaHKUs ABYMS Unu Gonee o6bekTamu C Lienblo CUHXPO-
HM3aLunM ux OGLLEr0 ONOPHOTO BPEMEHH.

3.1.9 TeneBu3noHHOe ycTpoucTBOo (TB-yCcTPOMCTBO): TeneBM3UOHHOE YCTPOMCTBO UMW YCTPOii-
CTBO TuMa CeT-TON-00KC, MOAKMIOYEHHOe K JAOMAalUHeW CeTu, NpMHUMMaloWee W Bocnpoussoasulee
DVB-TpaHcnsauuio, IP-TB ycnyry unu MHOM KOHTEHT NO pacrucaHuIo.

3.1.10 Ter (tag): A3bIk pasMeTKM UNn 4ECKPUNTOP.

3.1.11 WebSocket: NpoTokon aynnekcHon ceasun nosepx TCP-coeauHeHns, obecneumnsaomin 06meH
coobLieHuaMu Mexay 6paysepom u BeG-CepBEPOM B PEXXMME peanbHOro BPEMEHHU.

3.2 B HacTosAwemM cTaHaapTe NPUMEHEHbI CreayoLne COKpaLLeHUS:

TB — TenesnaeHUe, TENEBU3NOHHBIN;

TB-yCTpOMCTBO — TENEBU3UOHHOE YCTPOWCTBO;

ASCII — amepukaHckuii ctTaHaapT Koauposku cumeonos (American standard code for information inter-
change);

API| — unTtepdenc nporpammmupoBaHmsa npunoxenun (Application Programming Interface);

BOSH — aByHanpasneHHble NOTOKM (AaHHBLIX) Yepe3 CUHXPOHHLIN HTTP (Bidirectional-streams Over
Synchronous HTTP);

CORS — coBMECTHOE UCMOoNb30BaHMe PECYPCOB Mexay pasHbiMu nctouHMkamu (Cross Origin Resource
Sharing);

Cll — naeHTudukauma koHTeHTa u nHon ncpopmanyum (Content Identification and other Information);

CIS — cepsep uHdopmaumm o koppenauuu (Correlation Information Server);

CSA — npunoxeHue scrnomorarensHoro aucnnen (Companion Screen Application);

CSS — BcnomoratenbHble gucnnen u notokn (Companion Screens and Streams);

DA — oGHapyxeHue u Bzaumogencteue (Discovery and Association);

DCP — npotokon ynpasneHus ycrpoictsom (Device Control Protocol);

DDD — pgokymeHT onucaHusa ycrponctea (Device Description Document);

DVB — tenesugeHue sewarennHoe ymapposoe (Digital Video Broadcasting);

ETS| — EBsponeickuii MHCTUTYT NO cTaHaapTu3auum B obmnactu TenekoMmyHukauui (European
Telecommunications Standards Institute);

GENA — apxutekTypa yBegomneHuin oowmx cobeituin (General Event Notification Architecture);

GZIP — ytunuta cxartua n gekomnpeccumn annos (GNU Zip);

HTTP — npotokon nepeaaum runeprekcra (HyperText Transfer Protocol);

HTTPS — npoTtokon nepeaauu runeprekcra ¢ nogaepxkon wmdpoanus (HyperText Transfer Protocol
Secure);

2
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IP — mexceteoii npotokon (Internet Protocol);

JSON — TekcToBbIN thopmar obMeHa AaHHbIMU, OCHOBAHHbLIN HA A3blke JavaScript (JavaScript Object
Notation);

LP — npokcu-coegurerue (Link Proxy);

M| — nHdbopmauma o marepuane (Material Information);

MIME — mHorouenesbie paclumpeHus uHTepHeT-nouthl (Multipurpose Internet Mail Extensions);

MPEG — 3kcnepTHas rpynna no ABWKyLLEMYCS 3006paXkeHUt0; CTaHAapT CxKaTusa BUAEO- U ayanoaaH-
Hbix (Moving Picture Experts Group);

MRS — ycnyra [cnyx6a] paspelueHus matepuana (Material Resolution Service);

MSAS — cepBep npunoxeHus cuHxpoHusaumm megmaaanHsix (Media Synchronization Application Server);

NTP — npotokon cereBoro spemenu (Network Time Protocol);

PES — nakeTuanpoBaHHbIi anemeHTapHbli noTok (Packetized Elementary Stream);

PID — ngentucukartop nakera (Packet Identifier);

PTS — BpemeHHasa oTMeTKa npegocTasneHua naketa (Presentation Time Stamp);

REST — nepeaada coctosiHus npeacrasneHus (REpresentational State Transfer);

SC — KknueHT cuHxpoHusauumm (Synchronization Client);

SCP — npotokon ynpasneHus ceaHcoM (Session Control Protocol);

SCPD — onucaHue npotokona ynpasneHus ycnyroi (Service Control Protocol Description);

SOAP — npocToin npotokon gocryna k obbekram (Simple Object Access Protocol);

STB — cer-Ton-60kc (Set Top Box);

TCP — npotokon ynpasneHus nepegadven (Transmission Control Protocol);

TE — nepekntovatowee cobuitue (Trigger Event);

TEMI — BHeLLHAs Meana-uHdopmMmaumsa ¢ npueAskon ko Bpemenun (Timed External Media Information);

TLS — cuHXpoHu3auusi BpeMeHHoi wkanel (TimeLine Synchronization)

TS — TpaHcnopTHeIM noTok (Transport Stream);

TSAP — faHHble YaCTHOro Xapaktepa B none agantauuy TpaHcnoptHoro notoka (TS Adaptation Private
(data));

UDP — npoTokon nonb3oBaTenbckux aatarpamm (User Datagram Protocol);

UPnP™ — Habop ceTeBbIX NPOTOKONOB, NyGnukyembix hopymom UPNP (Universal Plug and Play);

URI — yHucunuymposannbin naeHtudukatop pecypca (Uniform Resource Identifier);

URL — yHuBepcanbHbiii yka3artenb pecypca (Universal Resource Locator);

XML — paclumpsieMblii si3blk pasmeTku (eXtensible Markup Language);

XMPP — pacumpsiemblit npoTokon obmeHa coobLueHnammn n uidpopmaumen o npucyrcreum (eXtensible
Messaging and Presence Protocol);

WC — cucremHble yacel (Wall Clock).

4 NpeHTupUKaLma KOHTEHTa U MHOW nH¢opmauun

4.1 O6wme nonoxeHusa

CSA nony4aeTr uaeHTMukaumio KOHTEHTA U MHOW MHopMauun ¢ TB-ycTpoicTea uepes untepdenc
Cll, uto nossonsier CSA onpeaenuTb, KAKOW KOHTEHT N0 pacnuCcaHuio B HACTOsILLIEE BPEMS A€MOHCTPUPY-
etca TB-ycrpoiicteom. UHTepdeiic Cll Takke npegocraensiet nobyio Apyrylo uicgopmauuio, Tpebyemyto ot
TB-ycTpo#icTBa ANt CUHXPOHU3ALMU BPEMEHHOMN LUKanbI.

4.2 Mporokon

TB-yCTpOWCTBO AOIMKHO O0BecneunTb NoAKMiOHeHUe K OKOHEYHOMY y3ny cnyxObl Cll Heckonbkum CSA
OJHOBPEMEHHO.

Koraa CSA nbiTaeTcsi NoAKMIoMUTLCS K OKOHEYHOMY y3ny ¢nyxGbl Cll, TB-yCTpOCTBO MOXET OTKNOHUTb
3anpoc, ecnu o0CMy>XMBAHUE OKOHEYHbIX Y3I0B B HACTOSILLEE BPEMA HE AOCTYNHO UMW MPEBLILEHO YUCNO
OAHOBPEMEHHbIX MOAKIIOUYEHWIA, koTopoe TB-yCcTpoincTBO CNOCOGHO NOAAEPXKMBATL B JAHHOE BPEMS.

Korga CSA ycnewHO NOAKMIoYAETCA K OKOHEYHOMY y3ny cnyxGbl Cll, TB-yCTpOMCTBO AOMKHO Hanpa-
BUTb COOOLLEHUE MAEeHTUDUKALMU KOHTEHTA U MHOW uHcbopmaumm (ClI).

Korga TB-yCTpoiCTBO OOHApY>XMBAET U3MEHEHUE OAHOIO UMM HECKONbKUX CBOMCTB, BKNIOYEHHbIX B CO-
ofLieHue uaeHTMdUKaLMM KOHTEHTA M UHOW uHdopMaLuu, TB-yCTPONCTBO AOMKHO HANPABUTL BCEM NOAKIO-
YeHHbIM CSA coobuieHue, coaepxallee 0OHOBNEHHYIO MAESHTU(MUKALMIO KOHTEHTA U MHOW UHOpMaUUK. ITO
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CO00LLEHNe JOSDKHO BKMIOYATb CBOWCTBA, KOTOPLIE M3MEHUNUCL. CBOWCTBA, KOTOPbIE HE W3MEHUIUCH, MOTYT
ObITb ONyLUEHbI.

TB-yCTPONCTBO MOXET UTHOPUPOBATHL N0ObIE CO0OLLEHUA, nony4YeHHble no npotokony Cll ot CSA, koTo-
pble He onucaHbl B JaHHOM pasgene.

TB-yCTPOMCTBO JOMKHO OTKNo4aTb CSA TOnbKO B TOM criyyae, ecniu oHO 6onblue He B COCTOsiHUMK obe-
cnevnTb (OYHKLUMIO BCMIOMOTaTenNbHOM CUMHXPOHM3aUmK, Hanpumep ecnu TB-yCTPOWCTBO OTKIIOYEHO OT MnuTa-
HWS UK YLUNO OT pecypea.

4.3 TpaHCnOPT npoTokona

TB-yCTPOMCTBO AOMKHO peanu3oBaTb OKOHEYHbIN y3en cnyx0bl CSS-Cll, koTopas peanusyeT cepeep-
Hyt0 4acTb npotokona WebSocket Bepcum 13. OkoHeuHble y3nbl cnyxObl, npegocTaBnseMble TB-yCcTponcTBOM,
B coobuweHun Cll sensatotca WebSocket URL cepsepa WebSocket. \WWebSocket URL onpeaensiet xocT, nopr,
6e30nacHOCTb U UMA pecypca OKOHEYHOTO y3na CryxObl.

Bce cooblieHus, otnpasneHHble CSA n TB-yCcTponcTBOM, AOMKHBLI ObiThb B (hopMaTe kaapa AaHHbIX
WebSocket ¢ nonesHov Harpy3kon B TEKCTOBOM dhopmare.

Ecnu okoHeuHblii y3en cnyoObl Cll B AaHHbIE MOMEHT He AOCTYNeH, TB-yCTpoiNCTBO A0MKHO OTKIOHUTD
3anpoc Ha coefuHeHue OTBETOM ¢ kogom oteeTa HTTP 403 "3anpewieHo".

Ecnu TB-ycTponcTBO AOCTMINO npeaena yucrna OAHOBPEMEHHbIX MOAKMOYEHUN K OKOHEYHOMY Y3ny
cnyx6ebl Cll, koTopoe oHo MOXeT 06paboTarh, To TB-yCTPOWCTBO JOMKHO OTKIIOHUTL 3anpoC Ha COEAMHEHUE,
Bo3BpaLyas kog orsera HTTP 503 "Cepsuc He gocTynen".

CSA [OmKHO nognucaTtbCA Ha MAEHTUMPUKALUUIO KOHTEHTA U MHOW MHAOPMaLMUK NyTEM YCTaHOBIEHUSA
coeMHEeHUs C OKOHeYHbIM y3nom cnyxobl Cll B kauecTse knueHTa npotokona WebSocket.

TB-yCTpOMCTBO MOXET MPOBEPUTL 3aronoBok "Origin", ecnu OH npucyTcTByeT B 3aronoske HTTP 3a-
npoca ot CSA no npotokony WebSocket ans yctaHOBNeHUs coeanHeHusa. Ha OCHOBE 3Ha4YeHuUs 3arosioBka
"Origin" TB-yCTpOWCTBO MOXET PELUNTL OTKa3aTb B YCTAHOBMEHUU COEAUHEHUA U OTBETUTb C KOAOM OTBETA
403 "Forbidden".

TB-ycTpoicTBo MoxeT Bo3Bpawarb HTTP koawl oteeTa 400 u 500 (Bkntodas kog, 403 "Forbidden™ n 503
"Service Unavailable") n no apyrum npuymnHam, KOTOpble He pacCMaTpUBAalOTCS B HACTOSILLIEM CTaHAapTe.

CSA [J0mMKHO OTKMOYaTLCA MpU 3aKpbiTUM COEAWMHEHUA B COOTBETCTBUM C NPOLEAYPON NpoTokona
WebSocket.

Ecnu TB-yCTpoNCTBO paspbiBaeT COeaMHEHNE, TO OHO AOSDKHO Aenarb 3T0 B COOTBETCTBUM C npoueay-
povi npotokona WebSocket. Mpy atom TB-yCTPOWCTBO AOMKHO COOOLLUMTL COOTBETCTBYIOLLMIA KOA COCTOAHMUSA
B KaZpe 3aKpbITUsl, YTOObI yKa3aTb NPUUMHY 3aKPbITUS COEAUHEHUSI.

TB-ycTpoicTeo u CSA A0mKHbI KOPPEKTHO 06pabatbiBaTh HEOKUAAHHOE 3AKPLITUE COSAUHEHURA B CNY-
yae, ecnun WebSocket kaapa 3akpbiTus HE OTNPABNEH, UNKU HE NPUHAT, unu ecnu 6asosoe coeauHeHue ¢ TCP
COEAMHUTENEM pa3opBaHo, HaNnpuMep U3-3a Tanm-ayTa.

5 Cnyx6a paspeweHusa matepuana

5.1 OOwue nonoxeHun

MpeHTudukaTop KOHTEHTa MOXET ObiTk NepeaaH cnyOoi paspeLueHns matepuana kak uHgopmauus
matepuana, NnoTeHUManbHO BKNIOYas MHAOPMaLMIO BpEMEHHOM LKarnbl. Huxe npuseaeHsl cnocobbl, ¢ NOMO-
Wwbio koTopbix CSA 3anpawwueaet MRS 0 paspelueHun nepegayum u CTpykType Bo3BpaLiaemomn uigopmauumn.

5.2 MpoTokon pa3spelweHna matepuana

Ans Bsanmoaerictens ¢ MRS aomkeH ucnonb3oBarbca npotokon REST APl yepes HTTP 1.1 unu HTTPS
(B wactHoctu, HTTP 1.1 yepes TLS).

URL MRS pgomkeH ykasbiBaTb, KakOi NPOTOKOS crneayeT UCNnosib30oBaTh.

B HopManbHOM pexume kogom oreeta HTTP gomkeH ObiTb Kog coctosHuA "200 OK". fpyrme koabl
COCTOSIHMSA TaKke MOTYT ObITb BO3BpaLLEHbl, U OHU AODKHbI ObITb 06paboTaHbl COOTBETCTBYIOLLMM 06pa3omM.
Cneayer OTMETUTb, YTO YCNeLIHbIe Koabl (2XX), koabl nepeHanpasneHus (3xx) u koabl He-moandukauum (304)
MOryT 6bITb BO3BPALLEHbI U AOSHKHBI NOAAEPXKUBATHLCS.

MoryT 6bITb BO3BpAaLLEHbI KOAbl OLUMBOK KnueHTa (4xx) u koAbl oLumbok cepeepa (5xx). MoseaeHue cep-
Bepa B 3TUX Cny4asx He onpeaeneHo, HO PEKOMEHAYETCS1, YTOOLI OHO ObINO TakMM Xe, Kak ecnn 6bl naeHTH-
dukarop kOHTEHTa He Obin nony4eH ot TB-ycTpoKcTBa.
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5.3 3anpoc npoTokona paspeleHua Matepuana

5.3.1 Obuue TpeGoOBaHUA NPOTOKONA paspeleHna Matepumana

CSA pomkHo BblgaBath 3anpockl GET k URL MRS_REST_API cornacHo 5.2.

CSA pomkHO Bkntovate none "Accept: application/json" B 3aronoBok 3anpoca.

CSA pomkHo nogaepxusatb GZIP u IDENTITY (ans He ynakoBaHHbix B apxus GZIP B chopmare JSON)
KOAMpPOBaHUsSi OTBETOB U BKNoYaTb none "Accept-Encoding” B 3aronoBok 3anpoca, a Taikke napamerpbl GZIP
n IDENTITY.

CSA nomkHO noaaepxusaTtb MeTku obbvekra ETags ansa sanpoca.

CSA pomkHO BKMoYaTb 3aronoBok "Referer” B 3anpoc, KOTOPbIA AOMKEH ObiTb YCTAHOBMEH ANA NAEH-
Tucpukaumm CSA.

CSA n0mKHO BKMOMaTh B 3anpoc 3aronosok "Origin”.

5.3.2 URL nporokona paspelweHusa Matepuana

URL, dopmupytowmin 3anpoc MRS HTTP REST, gomieH ObiTb NOCTPOEH NYTEM KOHKaTeHauuu Tpex
yacTeii B cneayloLiem nopsake:

- mrsUrl, Bo3spaLyaemblit TB-yCTPONCTBOM;

- doukcuposaHHas ctpoka "/v1.1/MRS";

- OAWMH NapamMeTp NPOTOKONa paspeLleHna matepuana cornacHo 5.3.3.

dopmar s3anpoca MRS HTTP REST npuseaeH B Tabmmue 1.

Tabnuya 1— Popmar zanpoca MRS HTTP REST

MRS-REST-API mrsUrl "v1.1/MRS" "?" parameter "=" value
mrsUrl CM. npumMevaHue 1

parameter "contentld"

value CM. npumMeYaHue 2

MpuMeyaHus

1 mrsURL sBnsetes copmupoBaHHbiM URL, nonyderHsIM oT TB-ycTpoiicTBa. OH He AOoMXKeH 3akaHuMBaThCA
cumeoriom "/

2 lMockonbKy 3HaqeHWe value MoxeT BkntovaTe B cebs 3apesepBMpoBaHHbIE UMM HEAONYCTUMBIE CUMBONLI B
COOTBETCTBUM ¢ cuHTakeucoM URI, 3HaqeHnem value MoxeT BbiTe cumBon "Escape” unu cumeon "%", kKoaupoBaHHbLIN
cornacHo cuHTakeucy URI.

5.3.3 MapameTp npoToKosa paspeweHua Marepmana

MapametrpoMm name ans naeHTumkaTopa KOHTEHTa AormkHa ObITb cTpoka "ContentlD", a napameTpom
value gorxeH 6bITb UAEHTUUKATOP KOHTEHTA.

Mapametp value gomxeH ObiTb NpeacTaBneH B Buae crpoku ASCII-cumBonos. 3HaveHne napametpa
AOMKHO cooTBeTCTBOBAThL Koaupoeke URI. B yacTtHocTu, ecnu kakue-nubo cuMBornbl napameTpa value nona-
[aloT B 3ape3epBUPOBaHHbIN HABOP CUMBOMOB (HE3AaBUCUMO OT KOHTEKCTA), OHU JAOIKHbI ObITb 3aKOAUPOBAHbI
C NOMOLLLIO cuMBOna "%" 1 AByX NOCNEAYIOLMX LIEeCTHAALATEPUYHbIX LMdP B BEpXHEM peructpe. CUMBOIbI,
nonajawLime B He3ape3epBMPOBaHHLIN HAbOp CUMBOMNOB, HE AOMKHbI ObITb 3aKOANPOBAHbI.

5.3.4 OTBeT NpoTOKONa paspeweHnsa MaTtepuana

HTTP-3aronosku oteeta MRS aomkHbl Bkniovarb B cebs 3aronoBok "Expires”.

HTTP-3aronoeku oteeTa MRS aomkHbl Takke BKNoYaTb B cebs 3aronosku CORS, kak onpeaeneHo B
Tabnuue 2.

Tabnuya 2— 3aronoskn CORS

Mone 3aronoska CORS PekomMeHayemoe 3HaueHue Mpumevanne
Access-Control-Allow- B 3HadeHus1, OTNKUYHble OoT ", MOryT OrpaHuy4uTb
Origin JOCTYMHOCTb BO3BpaLlaeMbIX AaHHbIX B 3aBUCUMOCTH

oT cpeAbl BhinornHeHuss CSA
Access-Control-Allow- "GET" B HacTosiILEeM cTaHgapTe OnpeaenieH TONbKO METoA
Method GET
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OkoH4YaHue mabnuupi 2

MNone saronoska CORS PekomeHayeMoe 3HaueHuUe MNpumeyaHue
Access-Control-Allow- "X-Requested-With, Origin, Mo3BoNsieT NonyynTb JOCTYN K KIHOYEBLIM MOMNSAM 3a-
Headers I--Modified-Since, Accept, ronoska B onpeferneHHo cpefe BbinonHeHus CSA

I--None-Match, Content-Type"

Access-Control-Max-Age 60 Mo3BonsieT AN HeKOTOpbIX cped BbiNonHeHus CSA
3anoMUHaTh NONS 3arorfioBKa KOHTPONs AOCTYNa, TeM
cambIM CHUXasi 3aTpaTbl PecypcoB Ha COeAMHEHMe.
B HEeKOTOpLIX cpefax MOXET UCNOSb3oBaTLCA U 6on.-
wee 3Ha4vyeHune

Teno oreeta MRS npeactaenset co6oin JSON-a0KyMeHT, cocTosiumii u3 obbekTa otBeta MRS, onucel-
BaeMOro KOpHeBbIM 00bekTOM cxembl JSON. Mpumep wabnoHa ansa obbekta JSON:

{

"type" : "response”,

"version" "N,

"rev" : <string>,
"repollingInterval" : <zeroOrPositivelnteger>,
"materials" i S 8
"syncTimelineInformation" i S 8

"updateMaterial" :[ ..., (optional)
"updateTimelineSync" [ ... ] (optional)

}

5.4 TpoTtokonkl OGHOBNEHUA CepBepa paspelleHusi maTtepuana

5.4.1 O6wMe nonoxeHus

Uudopmaumna marepuana (Ml) unu ee yactu, sosspartaemblie MRS, MOryT M3MEHUTLCS BO BpeMs Mpo-
CMOTpa KOHTEHTa M NO3TOMY MOFyT noTpe6oBaTb OGHOBMNEHMS.

Ecnn maccue updateMaterial npucyTCTBYeT M 3anonHeH, TO 3TO O3HA4YaeT, 4TO OOHOBMEHUA MOFyT
NpoMCXoauTb, HO He oBsA3aTeribHO ANs MaTepuanos, ONPeAeneHHbIX B CBOWCTBaX mMatepuanos. Ecnu mac-
cu updateTimelineSync npucyTcTBYET U 3aMnoSfIHEH, 9TO O3HA4aeT, YTO OOHOBMEHWUA MOTYT MPOUCXOAUTD,
HO He o6si3aTenbHO Anst MHOPMauuM BPEeMEHHOW LUKanbl CUHXPOHWU3auuuW, OnpeaerneHHOn B CBONCTBE
syncTimelinelnformation.

Caovictea updateMaterial u updatedTimelineSync siBnaOTCA MaccuBaMu pasMeLLeHuin, U3 KOTopbix Mo-
ryT ObITb NOMyYeHbl MU U3BMNEYEHbl 0OHOBNEHUA. PasmelleHne kogupyetcst kak URL M 4aCTUYHO MAEHTK-
duuMpyeT Ucnonb3yemMblii NpoToKoN 06HOBMNEHNUs. [N Kaxaoro pasMeLleHus Takke nepeagaerca MIME-Tun,
KOTOPbI 3aBepLuaeT ugeHTudukaumio npotokona oOHoBNEHUA. JaHHble MacCuUBbI MOTYT TaKXKe COAepXaTb
pasmeLueHne MIME-Tunos Ans Apyrux MExXaHW3MOB, KOTOPbIe HE onpeaeneHbl B HAaCTOsALLEM CTaHaapTe.

CSA 0CyLLeCTBNSET MEXaHU3M ANTUTENBHOrO ONPOCa, ONPEAEneHHIl B 5.4.4. CSA OMKHO peann3oBbl-
BaTb MexaHu3m BeG-COKeTa, onpeaeneHHbli B 5.4.5, u mexaHu3m cobbITWii nepeaayn cepeepa, onpeaerneH-
Hblii B 5.4.6. CSA MOxeT peannsoBatb mexaHuam BOSH/XMPP, onpeaeneHHsiii B 5.4.7.

Ecnn maccuBbl NPUCYTCTBYIOT, TO 3NeMEHT Maccuea 0 JOMKEH CoaepxaTb pasMeLleHue u UAEHTUGK-
Kauuio cnyxBbl 4NUTENBLHOrO ONpoca, kKak onpeaeneHo B 5.4.4. Bce apyrue aneMeHTbl Maccuea ABNAIOTCA
OMUMOHamMbHLIMM.

MopsiAoK 3NeMEHTOB B MACCUBE YKa3blBAET HA NOPSAOK Pa3MELLEHUI, TAe CaMblil BbICOKWIA MHAEKC YKa-
3bIBaeT Ha Hanbonee NpeanoYTUTENbHbIA BapuaHT. CSA 40MKHO UCMONb30BaTh ANEMEHTLI Maccuea B nopsa-
ke ybbiBaHUSA, HaYMHasA ¢ caMoro cTapLuero anemMeHTa. CSA MOXET UrHOpPUpPOBaThL NOGON SNEMEHT MaccuBa,
yeit URL n mimeTYPE oHO He pacno3HaeT unu He nogaepkusaet. Ecnu CSA He yaaeTcs ycTaHOBUTb coean-
HEeHUue, NCTONb3ys AaHHbIN 3NeMeHT Maccusa, To CSA AOMKHO NPOAOMKATL NOMbITKKA, UCMONb3YSA OCTanbHbIE
anemMeHTbl B nopsiake yobiBaHus. Nocne Toro kak CSA ycTaHaBnNMBaeT ycrneLwHoe COeANHEHNE, OHO AOSKHO
NpoAOIKaTb €ro MCNoNb30BaTh Ans OOHOBMEHWSA, 32 UCKMIOYEHWEM CIy4aes:

- BO3HWKHOBEHUS COCTOSIHUS OLLNOKM;

- €CNY NOMyYeEH HOBLIN MaccuB OOHOBIEHUSA, HE COAepXKaLLMii UCNONb3yeMoe B HacTosLLEe Bpems pas-
MeLLeHne OGHOBMNEHUS.
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Mpu BO3HUKHOBEHMM Takux coBbiTuii CSA B noOOM Ccriyyae JOKHO NOBTOPUTL Mpouecc BbiGopa pas-
MeLLeHWA 0OHOBNEHUA.

5.4.2 CuHtakcuc JSON gna o6HOBRNEeHUA 3reMeHTa MaccuBa

OO0bekThl, BX0OAsALME B cocTaB Maccuea updateMaterial u maccua updateTimelineSync, omkHbI COOT-
BETCTBOBATH CrieayowemMy LabnoHy:

{
"url" :<url>,
"mimeType" . <string>,
"protocolSpecificData" : <string> (optional)
}

5.4.3 JSON orBeT ¢ OOHOBIEHUEM

O6bbekt JSON, BO3BpaLlaeMblii NpOTOKONamu OOHOBNEHUSA, NeEpefaeT M3MEHEHUA B MaTtepuan unu B
MH OpPMaLMIO BPEMEHHO LKarnbl CUHXpOHM3aLuun. O6bekT JSON AomkeH cooTBETCTBOBAThL 5.3.4, HO BCE €10
CBOWCTBA, KPOMEe CBOMCTBA "type", ABNATCA onuuoHanbHbIMU. OH AOMKEH UMETL [JOMOMHUTENbHbIE CBOW-
CTBA, KOTOpPbIe onpeaerneHbl B HacTosiLwem nyHkTe. CBOMCTBO "type" A0mKHO UMETb 3HaueHue "update”.

O6GbekT JSON AomKeH UMETL AONOMHUTENLHbIE CBOWCTBA B COOTBETCTBUM CO CreAyoLWUM LWaBnoHOM:

"updateVersionNo" : <integerAsString>,
"patchData" : <jsonPatchSyncTimelinelnformation> (onunoHanbHO)

5.4.4 nutenbHbIA ONpPoOC

AnuTenbHbIi ONpoc ABNSETCA 06blMHBIM 3aNPOCOM, NOCkINaeMbIM Ha onpeaeneHHblii URL, korga oTBeT
cootBercTByeT 5.3.4, a 06bekt JSON B OTBETE COOTBETCTBYET CEMaHTUKe, onpeaeneHHou B 5.4.3, B 3aBucu-
MOCTMW OT OBCTOATENbLCTB.

OTBET 06LIYHO HE NPUXOAUT HEMEANEHHO, U CEPBEP AEPXKUT COEANHEHME OTKPbITbIM, BO3BPaLLas OTBET,
Korga npoucxoaut obHoBrneHue. Kak npaBuno, CETu 3akpbiBaOT COeAUHEHUE MOCNE UCTEYEHUSA ONpeaeneH-
HOro nepuoga BpeMeHu, nosTtomy CSA AOMKHO MOBTOPHO OTMPaBUTb KOMaHAy Ha COeAUHEHWe, ecriu OHO
0Ka3anocb HEOKUAAHHO 3AKPbITbIM.

Korga coeamHeHne 3aKpbiBAETCA HEOXWAAHHO UMW B PE3ynbTaTe 3aBepLueHUs noslyvyeHus 0OHOBRe-
HWSA, HOBBLIN 3aNPOC BLIAAETCH HE paHee, YEM YKa3aHO B HAMMEHbLUEM M3 3HavYeHun B ceonctee repollinterval
obvekta JSON B oTBETax, UM B OGHOBNEHUSAX (CYMTaa C Hadana nocneaHero 3anpoca), UM B 3arofnoske
"Expires" nocneaHero ycnewHoro HTTP oTeeTa.

Obbekt mimeTYPE pgomkeH umetsb choopmar application/json ana maccusa updateMaterial unu popmar
application/json-patch ans maccusa updateTimelineSync. KomnoHneHnT npotokona URL gomkeH GbiTh "http”
unu "https".

5.4.5 lMpotokon WebSocket

O6bekT mimeTYPE gomkeH umetb dopmar application/json ana maccusa updateTimelineSync. Kom-
noHeHT npotokona URL gorkeH ObiTb "ws" unu "wss". [laHHbiin URL JOMKEH CCbiNatbCa Ha CEPBEPHYIO YacTb
npotokona WebSocket Bepcum 13.

Bce otnpaBneHHble coobLeHns AomkHbI ObiTh kKagpaMu aaHHbIx WebSocket (B cootBeTcTBUM C TpeGo-
BaHusiMu cneyucukayumn npotokona WebSocket) ¢ nonesHou Harpyskoi B TEKCTOBOM chopmare.

CSA He AOIMKHO HanpaensATb HUKAKUX AaHHbIX HA cepBep yepe3 WebSocket.

CepBep MOXET NOCbINaTb OTBETbI C 0OHOBNEHUAMU B COOTBETCTBUM C 5.4.3.

5.4.6 MpoTtokon cobbITHIA Nnepeaaum cepeepa

Ob6bekT mimeTYPE pgomkeH umerb dopmar "ext/event-stream”. KomnoHeHT npotokona URL gosmken
6biTb "hitp" unu "https".

Tun cobbITUSA, KOTOpoe (hUKCUPYETCS CTPOKO "event:" notoka cobbiTUiA, AOMKEH ObiTb YCTAHOBMEH B
"Mlupdate" (T.e. crpoka "event: Mlupdate" gomkHa npeaLecTBOBaTh AaHHLIM COOLITURA) ANa 06HOBNEHUN Ma-
Tepuana unu B "TSupdate" (1.e. ctpoka "event:TSupdate” gomkHa npealwecTBoBaTh AaHHLIM COObITURA) ANS
0OHOBNEHUSI CUHXPOHU3ALMW BPEMEHHOW LLUKATbI.

J[aHHble AomKHbI ObITb MOCNAaHbI Kak None AaHHbIX C UMEHeM (T.e. cTpoka "data:" aonmxkHa npeaLwwecTBo-
BaTb JAaHHbIM COObLITUS).

[aHHble cobbITUA AOMKHbI ObiTb 06bekTOM JSON ansa cobbituin "Mlupdate” n o6vektom JSON Patch
ana cobbituii "TSupdate”. [ina Toro utobbl 06ecneunts NpaBUNbHYIO Nepeaavy, koauposka oobekta JSON He
JOIDKHA BKMIOYaTh B C€0A CUMBOIbI KOHLIA CTPOKM.
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5.4.7 BOSH/XMPP npotokon

O6bekt MimeTYPE pomkeH uMmetb cpopmar "ext/event-stream”. KomnoHeHT npotokona URL siBHO He
onpeaeneH, Ho 00bIYHO AoMmkeH ObiTh "hitp" unu "https".

CoiictBo protocolSpecificData aomkHO npucyTcTBOBaTh U coaepkate XML-cTpody B chopmarte baset4,
KoTopasi AomkHa ObITb OTNPAaBEHA OT KIMeHTa k cepBepy, YToBbl nognucatbcs Ha 0GHOBNEHUS.

Bo3BpalleHHbI 3reMeHT Tena coobLleHnst AoMmKeH coaepxartb 06bekT JSON anst 06HoBREHUst nHop-
mauun marepuana unu obvekt JSON ana obHosneHus syncTimelinelnformation.

MpencrasneHne JSON B Tene anemMeHTa AOMKHO ObITb 3akoaupoBaHo B popmate base64, utobbl n3-
Gexatb pucka nospexaeHua XML-gokymeHTa.

6 CucremHbIe yachl

6.1 O6wWwKMe nonoxeHus

[na komneHcauumn 3agepxek B CeTU CBA3K Mexay TB-ycTporncTeom u CSA B npoueaype CUHXPOHU3aLmm
BPEMEHHOW LUKasbl C NPUBA3KON K CUCTEMHbIM Yacam Npou3BoAMTCA 0BMEH BPeMEHHbIMKU MeTKkamu, obecne-
4YuBas TEM CaMbIiM CUHXPOHUM3aLmio TB-ycTpoiictea u CSA. CUHXPOHKU3ALMA CUCTEMHBIX YACOB 00ecneyYnBaeT
COOTBETCTBME NOKa3aHWii CUCTEeMHbIX YacoB TB-ycTpoiicTea u CSA.

B naHHOM pasaene onucaHsl NPOTOKOS, UCMNOMb3YEMbIN AMA CUHXPOHU3ALIMKU CUCTEMHbIX YacoB Yepes
uHtepderic WC, n tpeboBaHna Ans BKIIOYEHUA OKOHEYHbIX Y3NOB CryXObl CUHXPOHU3ALUKU CUCTEMHbIX Ya-
COB B anemMeHTapHyto dyHkumto TB-ycTpoictea — cepep cuctemHbix Yacos (WC cepsep). B pasaene Takke
onucaHbl NpeanonaraemMble NPOTOKON B3aMMOAENCTBUA U POrb 3nemMeHTapHon pyHkuuu CSA — knueHTa cu-
CTeMHbIX YacoB (WC KINUEHT).

AnemeHTapHaa dyHkuusa TB-ycTpoiictea WC cepeepa AOMmKHa peanu3oBbiBaTb CUCTEMHBIE Yachl K
noaaepXmBarb Crny0y CUHXPOHM3ALUMMN CUCTEMHbIX HYaCoB.

CucremHble 4Yacbl TB-ycTpoicTBa A0MKHbLI ObiTb MOHOTOHHBIMU, SHEPrOHE3aBUCUMMbIMU (HA BpeMS OT-
KMIOYeHnst NUTaHua ot TB-yCTpOMCTBa) U BLINOMHATL CBOIO PONb B CUHXPOHWU3ALMKU CUCTEMHBIX YacoB. Yackl
[JOMKHbI BbITh CTabUNLHLIMK B Npeaenax J0onyckoB NPakTUYECKoN peanu3auumn (Hanpumep, Ha OCHOBE KBap-
LeBOro reHeparopa).

6.2 O630p nporokona

6.2.1 BeeaeHue B NpOTOKOJSI

MpoTokon AoMKeH nepeaasaTb CreayoLLyio MHopMaLmIO:

- 3Ha4YEeHNe BPEMEHU, UCNOMb3yEMOE AN OLIEHKU CMELLEHUSA Mexay cucTeMHbiMu Yacamn WC cepeepa
U cuctemMHbiMn yacamm WC KNUeHTa;

- TO4YHOCTb U3MEPEHUS, NPEACTABMAIOLLYI0 MaKCUMArbHYIO BENUUYMHY TOYHOCTU, obecneunBaemyio B
npouecce cuntbiBaHusa WC cepBepoM 3HAYEHUsI U3 CUCTEMHbIX YaCoB;

- MaKCUMAarbHYIO MOrPELUIHOCTb YacTOThl, MPEACTABSIOLLYI0 MAaKCUMANbHYIO BENIUYMHY, HA KOTOPYIO Ya-
cToTa cucTeMHbix YacoB WC cepBepa MOXET OTKINOHATLCS OT HOMUHATBHOTO 3HAYEHUA C TEYEHMEM BPEMEHM.

6.2.2 3HayeHUA BpeMeHMN U OLeHKA CMeLleHUA CUCTEMHbIX YacoB

WC KnueHT 3anucbiBaeT 3Ha4yeHue BpeMeHu T1 B MOMEHT, Koraa coobLeHne ¢ 3anpocom NOAroTOBREHO
u HanpaeneHo Ha WC cepBep, U 3Ha4YeH1e BpemeHu T4 B MOMEHT, KOraa NPUHUMAET coOBLLEHNE C OTBETOM.
AHanornyHo WC cepBep AOMMKEH 3anucbiBatb 3HaueHus T2 u T3 cBOMX COOCTBEHHbLIX CUCTEMHbBIX YaCOB B MO-
MEHT, KOraa OTBETHOE co0bLLEeHMe NOATOTOBIIEHO U OTNpaBrieHo. MpoLecc CMHXPOHU3aLMMN CUCTEMHBIX YaCcoB
nokasaH Ha pucyHke 1.

Ecnu npeanonoxuTtb, YTo coobLUEeHMe C 3anpocoOM U OTBETHOE COODLLEHUE 3aHUMAIOT PaBHOE KOJU-
4eCTBO BpemeHun ans nepegayn mexay WC knmentom u WC cepsepa, ana WC knueHTa BO3MOXXHO OLIEHUTb
cmewlenune offset (0) mexxay yacammu WC knuenta u yacamu WC cepsepa:

0=((T3+T2)— (T4 + T1))2. (1)

Takxe ana WC knueHTa BO3MOXHO OLieHUTb 0bLuee BpeMsl, NOTpaYeHHOe Ha coobLeHna 3anpoca u oT-
BETa, U3BECTHOE KaK Bpems 3anpoca Tyaa-obpartHo round_trip_time (6):

5= (T4-T1)—(T3-T2). @)
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WC cepsep WC knuveHT

3anpoc ™
72 /

T4
Mocneaytowmin oTeet

T1 — vcxodHoe 3HaYeHne BpemMeHn; T2 — 3Ha4eHne BpeMeHU npuema; 73 — 3HaueHWe BpeMeHW nepeaavn;
T4 — 3Ha4YeHWe BpeMeHU oTBeTa

PlllcyHOK 1— I'Ipou,ecc CUHXPOHN3aLUNN CUCTEMHBIX YacoB

paHuUBl HeonpeaeneHHOCTN OLEHKN CMELLEHUA (M3BECTHbIE KaK Ancrnepcun) GonbLue NiW PpaBHbI NOC
UMM MUHYC NONOBWHE BPEMEeHM 3anpoca Tyaa-obpaTHo.

Korga WC cepBep NOChLINAET CBOM OTBET, OH MOXKET OTMPABUTb U NOCNEAYIOLLWIA OTBET, KOTOPbIN OGHOB-
nset gaHHble WC knmeHTa 3HayeHueM BpeMeHu, onee To4YHbIM, Yem Bpems nepegaumn 73. Ecnn WC knueHT
nony4yaert NnocneaymroLuii OTBET, OH JOIDKEH 3aMEHUTb 3HA4YEHUE BPEMEHM, NOMyYEeHHOe paHee, 3HAaYEeHNEM
BPEMEHM U3 ITOr0 COOOLLEeHHUS.

6.2.3 TOYHOCTb U3MEpPEeHUus

TOYHOCTb UBMEPEHUS SIBMNAETCA CYLLECTBEHHON OLUMOKON, KOTOpasi MOXET BO3HUKHYTb B NMpoLecce u3-
MepeHna BpeMeHN CUCTEMHbIX HacoB. OHa o6ycn0|3neHa AUCKPETHOCTbIO OTCHETA CUCTEMHbIX YAaCoB, a TaKXKe
BpPEMEHEM, KOTOpoe TpebyeTcs, YTOObl UBMEPUTL UX 3HAYEHUE.

Ecnu npuHsTL HAMMEHbLUIEE perynsipHoe npupalleHne CUCTEMHbIX YacoB 3a N TakTOB Npu HOMUHaNb-
HOW CKOPOCTM M TaKTOB B CEKYHAY, TO NOKa3aHWUs CUCTEMHBIX YacoB B N0OOK MOMEHT BPEMEHN OrPaHUYEHbI
TOYHOCTLIO B npeaenax N/M cekyHa.

Ecnu npouecc CHATUA NoKa3aHui 3aHUMAET P CEKYHA, TO TOYHOCTb U3MEpPeHna measurement precision
(mp) paccunTbiBaeTCcs No hopMyne

mp =p +NM. 3)

6.2.4 MakcumanbHas own6Ka 4acToTbl

Mo psgy npuynmH WC MOryT M3aMeHsATb YacTtoTy C Te4eHMEeM BpeMEeHU (OTKNIOHEeHWe OT HOMMHAaMbHOW
4acToThl).

Owmbka 4acToTbl U3MEPSIETCA B MUINMOHHBIX YacTax (ppm). Ownbka yactotel N ppm O3Havaer, yuto
nepuoa BpemMeHn T CeKyHA MOXKET ObITb HETOYHbIM Ha £T - /1 000 000 cekyHa.

OnOopHbIf reHepaTop YCTPOWCTBA XapakTEPU3yeTCa MakCuMarnbHOW 0XXMAAeMON NOrPELLHOCTLIO YacTo-
Tbl F ppm Ansa yCTAHOBIEHHbIX YCMOBUIA 3KCMyaTaLun yCTpoiicTea.

Cucrema, rae UCnosb3yeTcsl MPOLece ynpaBneHs CUHXPOHU3auuein (Hanpumep, knueHt NTP), moxer
HaMepeHHO CMeLLaTb TaKTOBYH YacToTy. MakcumansHOe CMELLEHWE YacTOThl, KOTOPOE MOXET ObiTb JOCTUI-
HYTO C MOMOLLILIO TAKOro NpoLecca, paBHO £ L ppm 1 TaKXKe AOMKHO y4UTLIBATLCA NPU ONPeaEeneHun Makcu-
ManbHOW NOTPELLUHOCTU YaCTOThl.

Ecnu npouecc ynpaBneHnss cuHxpoHusaumen (Hanpumep, B knueHte NTP) npegHasHaveH ans KOMMNeH-
Cauumn YacTOTHOW NOrPELUHOCTU OMOPHOTO reHepaTopa, TO MOXHO MPEeAnonoXuTb, YTO IMEKT CMELLEHUA
yacToThl Gnarogapsa NPoLECcCy ynpasneHusi CUHXPOHM3aLUuen No3BONUT CHU3WUTL OLMBKy YacToThl. Torga mak-
cumanbHas owunbka YyacTtoTel (ppm) ByaeTt onpeaeneHa no opmyne

ppm = max(F, L). “
6.3 CMHTaKCUC COOOLEeHNIn CUHXPOHU3aLUN CUCTEMHBIX YacoB

CUHTaKCUC COOBLUEHMI CUHXPOHU3ALIMIN CUCTEMHBIX YAcOB NpuseaeH B Tabnuue 2.
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Tabnuya 2— CuHTakcuc cooBLLEHUIA CUHXPOHU3ALIMMU CUCTEMHBIX YacoB

CuHTakcunc 3HaueHune Yueno 6utos NAaeHTUukaTop
wall_clock_sync_message {
version 0 8 uimsbf
message_type 8 uimsbf
precision 8 teimsbf
reserved 0 8 bslbf
max_freq_error 32 uimsbf
originate_timevalue {
originate_timevalue_secs 32 uimsbf
originate_timevalue_nanos 32 uimsbf
}
receive_timevalue {
receive_timevalue_secs 32 uimsbf
receive_timevalue_nanos 32 uimsbf
transmit_timevalue {
transmit_timevalue_secs 32 uimsbf
transmit_timevalue_nanos 32 uimsbf
}
}

Mone message_type onpeaensieT Tun COOOLUEHUSA W MPUHUMMAET OAHO U3 3HAYEHWUN, YKA3AHHbIX B
Tabnuue 3.

Tabnunya 3 — 3HadyeHnsa nona message_type

Morne message_type 3HaveHue
0 3anpoc ot CSA
1 OtBerT oT TB-ycTpoiicTBa, 6€3 BO3MOXHOCTU NOCIEeYIOLEro oTBeTa
2 OTseT oT TB-ycTpoicTBa, NOCNeayIoLLUiA OTBET OXUAAETCH
3 Mocnepayrowmin oteeT oT TB-ycTpoiicTBa
4 ... 255 3apesepsuposaHo

6.4 TpaHCNOPT NPOTOKONAa CUCTEMHbIX 4YacoB

CoobuieHue cuHxpoHusauum WC aomkHO ObiTb NepeaaHo B Ka4eCTBE MONE3HON Harpy3ku OJMHOYMHOIO
UDP nakerta.

WC cepBep A0mKEH 06CNY>XMUBaTb OKOHEYHbLIN Y3en CryXObl CUHXPOHU3ALMM CUCTEMHBbIX YacoB. WC
cepBep AOIMKEH NPOCHYLLMBATL COOOLEHUA 3anpoca NPOTOKONAa CUHXPOHM3aLUMM CUCTEMHbIX YacoB o1 CSA
Ha IP-agpece n Homepe nopTa, COOTBETCTBYIOLLIMX OKOHEUHOMY Y31y CryXObl.

OKOHe4HbIl y3en cny0bl CUHXPOHM3AUUU CUCTEMHBIX YaCoB A0MMKeH npeactaensaThbca B Buae URL
dopmara "udp://<ip-address>:<port-number>", rge <ip-address> u <port-number> asnsiorca IP-agpecom u
HOMEpOM nopTa, Ha kKotopom WC cepeep nNpeacTaBnsieT OKOHEYHbIN y3ern CnyxObl.

7 CvMHXpOHMU3aumsa BPeMEeHHOMN WKarnbl

7.1 OOmume NonoxeHun

CMHXPOHU3aLMsi BPEMEHHON LUKanbl NpeacTaBnsieT cobon NpoLecc, C NOMOLLbLIO KOTOPOro aneMeHTap-
Haa yHkuma CSA SC u anemeHTapHasa yHkuusa MSAS TB-ycTpoincrea oOMeHuBaloTca UHopmauuel o
MeTKax BpemMeHu yepe3 nHrepdenc TLS ana Toro, 4toObl KOOPAUHMPOBATL CUHXPOHU3ALMIO Npouecca npe-
3€HTALMKN KOHTEHTA NO PaCMMCaHMIO.

10
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7.2 Mpotokon

MSAS gomkeH oGecneyntb HeckonbkuMm CSA BO3MOXHOCTb COXPaHATb OTKPbITbIE CEaHCbl C OKOHEY-
HbIMK y3namu cnyx6 TLS ogHoBpemeHHO. MSAS pomxeH o6ecneuntb CSA BO3MOXHOCTb UMETH HECKOMNLKO
OTKPbITbIX CEAHCOB C OAHUM OKOHEYHbIM y3noM cny»xobl TLS.

Korga CSA HaunHaeT ceaHc, MSAS MOXET OTKNOHUTL Ha4ano ceaHca, ecnu konu4ectso SC, obuwato-
wmxcsa ¢ MSAS, npeBbICUIIO0 HEKOTOPLIN Npeaen, HanoXeHHbih MSAS. MSAS Takke MOXET OTKIMOHUTb Hayarno
ceaHca, ecnu (OyHKUUS CUHXPOHU3auuM BPEeMEHHOW LUKanbl B HACTOsALLEee BpeMsi He AOCTYMHA.

7.3 TpaHCcnOPT NpoToKona

SnemeHTapHas dyHkuua MSAS TB-ycTpoiicTBa AOMKHA COAEPXKATb OKOHEYHbIN y3en cryObl TLS. [laH-
Has (PyHKUMA peanu3yeTca cepBepHOn 4acTbio npoTokona WebSocket sepcumn 13. OKOHEYHBIM Y3MOM CyX-
Obl, npegocTasnsemMblM pyHkumen MSAS, B coobweHun Cll anserca WebSocket URL cepsepa WebSocket.

8 Mepeknioyarowmne codbITUA

8.1 OGwue nonoxeHus

CSA nony4aetr yBegomsreHuss O nepeknovarowem cobbitum u3 TB-ycTponcTBa Ans TOro, 4toObl
obecneuntb CSA obBHapyxeHueM cOObITUI B MeanadaHHbIX, AEMOHCTPUpyeMbix TB-yCTPOMCTBOM B HaCTO-
siliee Bpemsl. YBeLOMMEHUe O nepeknovaollemM cobbiTuM U ONUUOHASBHLIE AAHHLIE, KOTOPbLIE OHO HECET,
nosponsotT CSA pearnpoBaTb Ha 9TO COObITUE COOTBETCTBYIOLLUM 06pa3oMm.

8.2 Mpotokon

B 3aBMCUMMOCTM OT KONMMYECTBA CEAHCOB, HE NPEBLILIAIOLLEr0 OrpaHUuYeHun, Kotopble TB-yCcTpoincTBO
MOXET Hanarartb, TB-yCTpOiCTBO 4OMKHO 06ecneunTb HECKONbKUM CSA BO3MOXHOCTb UMETb OJHOBPEMEHHO
HECKOJbKO OTKPbITbIX CEAHCOB C OKOHEYHLIM Y3noMm cnyx0Obl TE, a ans kaxaoro CSA HECKONbKO O4HOBPEMEH-
HO OTKPbITBIX CEAHCOB C OKOHEYHbIMU y3namu TE. B 3aBMCUMOCTKM OT KONUYECTBA NOANUCOK HA COBLITUSA, HE
NPEBbILLIAIOLLET0 OrpaHu4eHuin, kotopble TB-yCTpOWCTBO MOXET Hanaratb, TB-ycTpoiicTBO gormkHOo obecne-
YUTb HECKONBKO OAHOBPEMEHHbIX NOAMUCOK HA CODBLITUSI B KAXA0M CeaHce.

TB-yCTPOWCTBO MOXET OTKIOHUTL HAYarno ceaHca, ecnu (PyHKLMOHANbLHOCTb Nepekniodaouero cotbl-
TUA B HACTOALLEE BPEMSA HE AOCTYMHA.

8.3 TpaHcnopTt npoTokona

TB-yCTpOWCTBO, KOTOPOE NPeAOCTaBNSET OKOHEYHbI y3en cnyx®Obl TE, AOMKHO peanu3oBbIBaTb
cepBepPHYyIo YacTb npotokona WebSocket Bepcun 13. OkOHe4HbIM y3nom cnyxbbl TE, npegoctaBnsembiM
TB-ycTpowcTBoM, siBnsietca WebSocket URL.

9 BpeMeHHbIe WwKanbl B NONAX agantauumu TPaHCNOPTHOro NOoToKa

9.1 OO6wMe NoNnoXeHus

B paHHOM pasgene onpejeneHsl ABa NpoLecca nepeaayu BpeMeHHOMN LWKanbl B 3arornoBke agantauuu
NakeToB TPAHCMOPTHOIO NMOTOKA:

- NpoLeCC, NpYU KOTOPOM BPEeMEHHbIE LUKasbl HecyT 6aiThl AAHHLIX YaCTHOTO Xapakrepa B nonsx agan-
Tauyumn TpaHcnoptHoro notoka (TSAP) (cm. 9.2);

- npouecc, onybnukoBaHHbii MPEG B anpene 2014 roga B ka4ectBe MHOPMALMOHHOW TEXHONOrUU
(cm. 9.3).

9.2 BpemeHHas wKana JaHHbIX YaCTHOIO Xapakrepa B nosie aaantauuv TPAHCNOPTHOro NOoToKa
(TSAP)

9.2.1 O6muMe nonoxeHusn

Mone tsap_timeline siBnseTca kOAUPOBKOW NOMel AaHHbIX B 6aiTax AaHHbLIX YaCTHOTO xapakrepa nons
ajantauum nakera TpaHCNopTHOro notoka. OHO Nnepeaaer AaHHbIE BPEMEHHO LIKanbl, ONUCHIBAIOLLME NOTOK
BPEMEHHOW LUKarnbl AN ayAno- Ui BUAEOCyXO0.

1
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B naHHOM pasgene onpegenenbl none tsap_timeline, ero cenekTop BpeMeHHOI LWKanbl U TpeboBaHus,
KOTOpbIM TB-yCTPONCTBO AOMKHO OTBEYATL, €CMM OHO NOAAEPXKUBAET €r0 UCNONbL30BaHUE, YTOOLI NepeaaBaTh
BPEMEHHYIO LuKany.

9.2.2 CenekTop BPpeMEHHOMN LWKarnbl AnNA BPpeMeHHOM wkanbl TSAP

dopmar cenekropa BpeMEHHON LKansl AnA nons tsap_timeline gomkeH COOTBETCTBOBATL CNEAYOLLEMY
Lwabnoxy:

tsap-timeline-selector = "urn:dvb:css:timeline:tsap:" component-tag ":" timeline-id

9.2.3 CooTHoweHue ¢ PTS

MudopMaLusa BpeMeHHO LKansl KOAUPYETCA C ucnonb3oBaHueM tsap_timeline B cOOTBETCTBUM C MO-
MEHTOM Npes3eHTauun MeanaaaHHblX, ykasanHelM PTS, pacnonoxeHHon B nepeom 3aronoske PES, koTopbii
HauMHaEeTCA B NONE3HON Harpy3ke, nepeaasaemMon B TEKYLLEM UK MOCIeayIoWeM NakeTe TPaHCNOPTHOTO Mo-
Toka ¢ Takum >xe PID. B 3aronoske PES A0MmKHO coaepxaTtbesi 3HayeHue PTS.

9.2.4 CuvHTaKcuc

CuHTtakcuc nons tsap_timeline gomkeHn cooTeetcreoBarb Tabnuue 4.

Tabnuya 4 — CuHtakcuc nons tsap_timeline

CuHTakeuc 3HaueHune Yucno 6utos UaeHTudukatop
tsap_timeline {
data_field_tag 0x04 8 uimsbf
data_field_length 8 uimsbf
timeline_type 2 uimsbf
reserved_zero 0x00 5
running_status 1
continuity_indicator 1 bslbf
reserved Ox7F7 7
timeline_id 8 uimsbf
if (timeline_type == 1) {
tick_rate 32 uimsbf
timeline_ticks 32 uimsbf
}
for (i=0; i<N; i++) {
reserved_n 8
}
}

9.2.5 WHTepnpeTauma AaHHbIX BPEMEHHOM LIKanbI

TB-ycTpOMCTBO AOMKHO AEKOAUPOBATL AaHHbIE BPEMEHHON LWKanbl ¢ timeline_type, paBHbiM 1.

3Ha4eHue TakTa BPEMEHHOM LUKarnbl U CKOPOCTb TAKTOB AOIMKHbI ObITb ONpeaeneHsl U3 NOCNEAHUX Nony-
YEHHbIX AaHHbIX BPEMEHHOI LLKarbl, COrmacHo KoTopon timeline_id cooTBETCTBYET 3HAYEHWUIO, YKA3aHHOMY B
timelineSelector, n koTopas nepeHocuTcA B 6anTax JaHHbIX YaCTHOIO xapakTepa nons agantauuu adaptation_
field ans naketoB TS, onpeaeneHHbIX TErOM KOMMOHEHT, yka3aHHbIM B timelineSelector.

Mone UnitsPerTick BpeMEHHOW LuKankl 40KHO BbITk paBHO 1, none unitsPerSecond BpeMeHHO LuKankbl
OOMKHO BbITb PaBHO 3HaA4YeHUIO nons tick_rate.

9.3 BHewHAA meaua-uHpopmauma ¢ npuBaA3Kkon ko BpemeHu (TEMI)

9.3.1 O6wWwMe nonoxeHun

Heckpuntopbl nonen agantauuMu AN CUHXPOHU3WPOBAHHOW BHELHeW Meauna-uHgopmauun (TEMI)
onpeaensioT Npouecc Ana nepeaadv BPEeMEHHON LUKankel B Mofe agantauuu nakera TPaHCNOPTHOro noTo-
Ka, KOTOpbIi B CBOK ouepeab coaepxut notok PES ¢ PTS, o6baBneHHON B 3aronoeke PES. [aHHbIA NyHKT
onpeaensieT CenekTop BPEMEHHOI LKanbl u TpeboBaHus, KOTOPbIM TB-yCTPOMCTBO AOMKHO COOTBETCTBOBATD,
€Cnu OHO NoAAepPXUBAET UCMONbL30BAHME BPEMEHHOW LKanbl TEMI.

9.3.2 CenekTop BpeMEHHOMN WKasnbl AnA BpemeHHon wkansl MPEG TEMI

dopmar cenektopa BpeMeHHoM wkansl MPEG TEMI gomkeH COOTBETCTBOBATL CreayoLeMy LWabnoHy:

temi-timeline-selector = "urn:dvb:css:timeline:temi:" component-tag ":" timeline-id
12
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9.3.3 UnTepnpeTauua aeckpuntopa temi_timeline_descriptor

Ecrmm none has_timestamp aeckpuntopa temi_timeline_descriptor paBHo 1 unu 2, T0 BenuuuHa Tak-
Ta BpeMEHHON LwKanbl 6epetca u3 nona media_timestamp, a TaktoBass CKOpPOCTb OnNpeaensiercs u3 nons
timescale.

Mone unitsPerTick BpeMeHHOM LwKanbl 4OMKHO ObiTk paBHO 1, none unitsPerSecond BpeMeHHOM LLKanbl
[OIDKHO ObITb paBHO 3Ha4eHuio nonsa tick_rate.

Ecnm none has_timestamp He paBHO 1 unu 2, TO TaKkTOBasi CKOPOCTb BPEMEHHOW LKanbl U 3HAYeHue
TakTa He onpeaeneHsl.

TB-yCTpOWCTBO MOXET MTHOPUPOBATL 3Ha4YeHue nonen has_ntp, has_ptp u has_timecode.

Ecnu none paused paBHO 1, TO TakTOBas CKOPOCTb HE U3MEHSAETCH, HO TB-yCTPONCTBO AOIDKHO pacCyu-
TbIBaTb METKU BPEMEHMU, KaK OyATO Npes3eHTauma NPUOCTAHOBNEHA.

10 anaBneHue coeanHeHueMm U ceaHCOM BocnpouissegeHus

TB-ycTpoicTBo u CSA, 3aaeMCTBOBAHHbLIE B CUHXPOHM3UPOBAHHOM BOCNPOM3BEAEHUN, OOBIYHO UCNOMb-
3yloT uHTepchenc WC cosmectHo ¢ untepdencammu Cll, TLS unu TE. MNpu onpeaeneHHbIx 06CToATENLCTBAX
OHM MOTYT TaKXke UCMONbL30BaTh BCe YeThipe UHTepdelica napannensHo. B Tabnuue 5 npuseaeHa kombuHa-
LMA aKTUBHbIX COCTOSIHMIA coeamHeHun cetn CSS.

Tabnuya 5— KoMbuHaLMM aKTMBHBIX COCTOSIHMIA coeanHeHui cetu CSS

CSS-WC Css-Cll CSS-TLS CSS-TE Onncane
coejnHeHue coeguHeHue coef\uHeHue coelUHEHUe
He ycraHoBneHo He BaxHo He BaxHo He BaxHo Be3 cMHXpOHHOro BOCMpPO-
nssegeHus
YcTaHoBneHo He ycTaHoBneHo He BaxHO He BaxHO
YcTaHoBneHo YcTaHoBneHo He BaxHO He BaxHo CeaHC CMHXPOHHOrO BOC-
Npon3BeAEHUA BO3MOXEH

11 OGHapyxeHue

11.1 OOGwwune NONOXeHUNA

11.1.1 BeepeHue

Mpotokon Universal Plug and Play (UPnP™) aBnsieTca NPpUHATLIM NPOTOKONOM AN MOUCKA U UAEHTU-
dukayum UPnP ™ ycrpoicte B ceTh. UPnP ™ ucnonb3yetca Ana nepeaadn nidopMauun, YTobsl NO3BONUTL
CSA 06HapyxuTb 1 accouMmpoBaTtbCs ¢ TB-yCTPOMCTBOM, Kak NOKa3aHO Ha PUCYHKe 2, U Takum o6pasom
YCTaHOBUTb CBA3b.

[omaluHss cetb TB-ycTpoiicTBo

CSA CSS-DA

PuecyHok 2 — CoegmHeHne CSA u TB-ycTpoiicTBa B fJOMaLUHEN CETH

11.1.2 Apxutektypa UPnP™ ycTpoiicTBa

UPnP™ peanusyeT mogens knueHtT—cepsep. B TepmuHonornn UPNP™ knneHTbl Ha3biBAKOTCA KOH-
TPONbHBLIMM TOYKaMu, a cepeepbl — UPNP™ ycrponcteamu. ®yHKUMOHaNbLHOCTL UPNP™ yCTPOMCTB U KOH-
TPOSbHbIX TOUek abcTparnpyeTcs OT TPAHCMOPTHOTO MEXaHn3Ma. PYHKLMOHArIbHOCTL NPUBOANUTCS B NPOTOKO-
nax ynpaeneHus yctpoicresamu (DCP), koTopble onpeaenstotr Habop aeiicteuii (RPC meToabl) U COBbITHIA.

13
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TpaHCNOPTHLIN MEXaHWU3M onucaH B apxutektype UPnP ™ ycrporictea (UDA). KOMNOHEHTBI, KOTOPbIE COCTaB-
nsaot UDA, noka3aHbl Ha pucyHke 3. UDA onucoiBaert:

- KaK KOHTPOMbHbIE TOYKU MOTYT 0GHapyxuTb UPNP™ ycrpoiictBa B ceTu 6€3 npeaBapuUTEnbHOroO 3Ha-
HUs IP-agpeca ycTponcTBa ¢ NOMOLLbIO NPOCTOro NPoTokona obHapyeHun ycrponctea (SSDP), koTopbii
peanusyertca yepes UDP;

- Kakue BO3MOXHOCTM 0OHapyeHHbIX UPNP™ yCTpOiCTB peanu3oBaHbl NOCPEACTBOM 3arpy3ku QOKy-
meHTa onucanusa XML-ycTpoinctea u gokymeHTa onucaHua XML-npotokona ynpasneHus cnyx6amu ¢ nomo-
wpto HTTP;

- KaK KOHTPOSIbHbIE TOYMKM B3aUMOAENCTBYIOT C OTKPLITON (PYHKLIMOHANBLHOCTLIO, BbI3bIBAsA AEWCTBUSA C
ucnonb3osaHuem 3anpocos SOAP vyepes HTTP;

- KaK KOHTPOIbHBbIE TOYKM NONy4atoT coObiTUsA, ncnonbaya GENA yepes TCP.

B DCP onucanbl cneyuduyeckue yHkumm kaxaoro aomeHa. DCP onpeaensiotca kak cnyxosl UPnP™
B UPnP™ ycrpolicTBe.

DCP

SOAP DDD/SCP

SSDP GENA

UDP TCP

PucyHok 3 — Cxema cteka UPnP™

11.1.3 Ynpasnenue npunoxeHuem UPnP™

Cnyx6a DCP ynpaenenus npunoxennem UPnP ™ nucnonb3yeTca aAnsa yCcraHoBnNeHus cBasu mexay CSA
n TB-yctponcTteom. TB-ycTponcTeo Bkniovaet UPNP ™ ycTponCTBO, KOTOPOE B CBOIO O4EpEeab BKMIOYAET CRyX-
Oy ynpasneHus npunoxxeHuem, CSA peanu3yet KOHTPOMNbHYIO TOYKY YNpaBneHusl NpuroxeHnem. 3TOT nNpo-
Llecc nokasaH Ha pucyHke 4.

BcnomoratensHoe TB-ycTpoicTBO
YCTPOWCTBO
UPnP™ ycrpoiicTBO
KoHTponbHas Touka UPnP™ pedicTeus
yrpaeneHus
NpUIIOXEHNEM
UPnP™ Cnyx6a
ynpaeneHus
UPnP™ cobbiTust NpUmoXeHnem
T B3aumogencTene BHe COANHEHNA T

PucyHok 4 — Tunosas peanuaauus KOHTPONbHBIX TOHEK YNpaBNeHNs NPUNoXeHneM BO BCNIOMOraTeNnlbHOM yCTpoiicTee
1 cnyx6bl ynpasneHus npunoxednem UPnP™ B TB-ycTpoiicTBe

11.1.4 OroGpaxeHnue untepdenca CSS-Il npu ynpasneHuv npunoxeHuem

CSA pnelicTByeT Kak KOHTPONbHAA TOYKa ynpasneHna npunoxeHuem. 31o no3sonsetr CSA oGHapyxuTb
TB-ycTpoicTBo, KoTopoe Bknioyaer UPNP™ ycTpoicTBO, peanusyiowee cnyx0y ynpaBneHuUs NPUIoXKeHUeMm
DCP. 3T0T npouecc noka3aH Ha PUCYHKE 5.
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CSA TB-ycTpoiicTBO
UPnP™ yerpoiicTBo
KoHTponbHas Touka
ynpaeneHus UPnP™ peiictBust
NpUIOXXEHUEM
UPnP™
\ Cﬂy)Kﬁa
UPNP™ cobbiTusi nm?'l?;ee:vr:m
Mpunoxexue
Css-Cll
Mpunoxexue
CSSs-Cll
1 CSS-Cll WebSocket coeguHeHne 1

PucyHok 5 — CSA u TB-ycTpoiicTBO, peanuaytoLlee ynpasrneHue npunoxeHnem UPnP™
1 cBa3un npunoxenus Cll

11.1.5 NMoeeaeHne CSA

Onpepenenne WebSocket agpeca Cll ot CSA k TB-yCTpoONCTBY AOCTMraeTcs 3a CYeT NocneaoBarernb-
HOCTM KOMaHz, NPUBEAEHHbIX HA PUCYHKE B:

1) oBHapyxeHue TB-ycTponcTea B AOMALLHEN ceTu nyTeM Bblgaun M-Search;

2) BbiGop TB-yCcTponCcTBa C NOMOLLULIO chunbTpauum oteetToB M-Search;

3) sarpyska DDD BbiGpaHHOro TB-yCTpONCTBa;

4) BbINONHEHWe AEeNCTBUIN ANSA:

a) onpeaeneHus CywecTBOBaHUA NN OTCYTCTBUS NpunoxeHua ¢ matchingProtocolName nytem Bbl-
3oBa aencreua GetApplDList ();

6) nony4eHusa uHdoOpMaUMn O NPUSIOXKEHUM, KOTOopoe coagepxmT aapec WebSocket u runnngState,
nytem BbizoBa aencteua GetAppinfoBylDs();
5) ycraHosneHue WebSocket coeauHenns CSS-CII.

15
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TB-yctpoicTeo CSA
Oﬁuapx»(eﬂue
ycrpouctsa 2) dunbTp
1) M-Search OoTBETOB
Ortser
UPnP™ ycTpoicTeo
3) 3arpyska DDD obHapyxeHo
<\
SCPD
B3aMmopaencTaue
4a) GetApplIDList Beog:
) GetAppIDList Target=CSS-Cll. TVDevice.CSS.DVB.org_v1
o TargetFieIds=matchingProfocoIName
\ Bbieoa:ID npunoxeHus (nin)
46) GetApplinfoBylIDs () Beop:
AppIDS=8biBOA Npeapbinywero stepReturns
BeiBoa: XML-g0KyMeHT onucanus
<\ OKOHEYHbIX y3roB

5) YcraHoBneHue
WebSocket
coefuHeHus

Css-Cll

\/

PucyHok 6 — MocnepoBatensHocTb koMaHa Mexay CSA n TB-ycTpoitcTBoM Ans yctaHoeneHus WebSocket
coeaunHeHua Cl|

11.2 TpeGoBaHus k UPNP™ yctpoiicTey ans TB-ycTponcTBa

TB-ycTponcTBo A0mMKHO peanu3oBars UPNP™ yCTpoiCcTBO, KOTOPOE B CBOIO OYepelb peanuayer Cnyx-
6y ynpaenenus npunoxenusimu DCP.

PeanuszosaHHoe UPnP™ yCTpOICTBO AOMMKHO COOTBETCTBOBATL apxuTtektype UPnP™ yCTpoOnCTB unu
nocnegHen sepcun UDA.

Untepdberic Cll gomukeH ObITb NPeaCcTaBneH B KAYECTBE NPUMOXKEHNUA B cny0e ynpaBneHnn npunoxe-
HUEeM.

MpunoxxeHne AOMKHO NpefocTaBnATb anemeHT <apptoAppinfo> B XML-AOKyMeHTe ONMCaHMA NPUNo-
KEeHus, rae:

- matchingProtocolName gomeH 6biTh onpeaeneH kak "CSS-CII.TVDevice.CSS.DVB.org_v1";

- NPOTOKON A0MXKeH BbITb onpeaeneH kak "\WebSocket";

- 3Ha4eHue aTpubyta TpeboBaHMA NPOTOKONA AOMKHO ObITb ONpeaeneHo kak "1";

- connectionAddress aomkeH ObiTb AencTBUTENbHLIM agpecom WebSocket;

16
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- connectionAddress gomkeH ykasbiBaTb Ha OKOHeYHbIN y3en WebSocket n gomkeH nepenasartb npo-
Tokon ClI.

Mpunoxenne scerga AOIPKHO UMETb 3Ha4YeHune runningState, pasHoe "Running".

Mpunoxexnne He AOMKHO ObiTb OCTAHOBIIEHO, KOTAA Bbi3biBaeTCs aencreue StopApp(). Ota dyHKumns
AOIKHA BO3BpAaLLATh Ko owmnbku 710.

XML-AOKYMEHT,  OMUCLIBAIOLUMIA  MPUMEHEHME B  KavecTBe pesynerata Bbi30Ba  AEWCTBUSA
GetAppInfoByIDs(), om«keH BCeraa BKNioYaTb CBOWCTBA:

- runningStatus;

- apptoApplnfo.

17
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YK 621.397.132.129:006.354 OKC 33.170 OKT1 657400

KntoueBble cnoBa: NpoTOKOM, OBGHapy)eHue, CUHXPOHM3auus, UHTepdeic, CUCTEMHbIE Yackl, BPEMEHHAas
LKana, BcrnomorarenibHoe yCTPOWCTBO, TB-yCTPONCTBO, METKA BPEMEHU
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