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BBenoeHue

ETSITS 102 821v1.3.1(2010—12) co3gaH ObbeaAnHEeHHbIM TeXHUYe KM KomuteToM (JTC) « PagunoBe-
lWaHue» EBponenckoro pagnosewatensHoro cowsa (EBU), EBponenckoro koMmuteTa no ctaHgaptTusaumm B
anekTpoTexHuke (CENELEC) n EBponenckoro MHCTUTyTa No cTaHgapTUsaumm B 0dnacty TenekoMMyHUKa LM
(ETSI).

bonblloe KoNMYeCcTBO NPOTOKONOB CBA3WN ObING paspaboTtaHo, 4Tobbl obecneunTb HageXHbIM 0OMeH
OaHHBLIMW MPU LUMPOKOM MCNONb30BaHUU pa3nMYHON TEXHUKU. HekoTopble OCHOBAaHbI Ha UCNONb30BaHNN OABYX-
CTOPOHHEN CBSA3U, UTODOLI 0becnevnTb 3anpockl HAa NOBTOPEHKE NPOoNaBLUUX UM UCKAXKEHHbLIX COODLLEHNA, B TO
BpeMsi Kak Apyrme oCHOBaHbl Ha NPAMOUW KoppeKLnn onbdoK ¢ ncnonb3oBaHnem koga Puga-ConomoHa, Utoobl
BOCCTAHOBUTbL OpUrnHansHoe coodblleHune. K coxaneHuto, 6onbLIMHCTBO NPOTOKOMOB ObINK pa3paboTaHbl ANS
KOHKPETHbLIX TPUMEHEHUN 1 HE MO A0CTaTOYHO YCNeLWwHO UCMONb30BaTLCA B MHOIoaapeCHLIX CETAX UMK He
noaxoaunu agnsg MCnonb3oBaHUSA B oAHOHaNpPaBNeHHbIX cXeMax, YacTo ABNAOLWMXCS OCHOBOW B pacnpeaenmn-
TenbHbIX cUcTeMax. Korga paccmaTpuBarncs Bonpoc o paspaboTtke npoTokona pacnpeaenedna ana DRM, Hu
OQWH 3 AOCTYMHbLIX NPOTOKOMNOB HE COYMM NoAXOoAsAL MM, BCneacTBMe Yero 0bino peleHo paspadbotaTbh HAOeX-
HbIA NPOTOKOI CBA3N HMXKHEro YPOBHS, NoaxXoaswmini Ang ogHoHanpaBneHHbIX M AByHanpaBneHHbIX KaHarnoB
CBSI3U, KOTOPbLIN oTBeYan obl notpedbHocTamM DRM, HO Takke Obin Obl 4OCTATOYHO TMOKUM, YTODBLI OTBEYaTb
NOTPEOHOCTAM APYrNX MPUMEHEHW,
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HAUUWOHANBbHBILU CTAHOAPT POCCUUCKOWNW OGEOLEPAUUNMN

CUCTEMA LUMNOPOBOIO 3BYKOBOIO PAOUOBELLAHUA DRM

[lpoToKkoNn pacnpeaeneHua n KoMMmyHukauyum (DCP)

Digital audio broadcasting system DRM.
Distribution and communication protocol (DCP)

NaTta BBeaeHna — 2012—09—01

1 Obnactb NpMeHeHUA

HacTtoawmum ctaHgapT oTHocKUTCA K cucteme DRM, ocyuwlecTenaoLwen LMgppoBoe 3ByKOBOE BelllaHue B
cooTBeTCTBUMN ETSI [1].

CTaHaapT ycTaHaBnMBaeT TpeboBaHus Ans pacnpegeneHus B cucteme DRM KoMmMyHUKaL M obuiero
NPUMEHEHUN, noaxoaswmx Anst MHOroagpecHon nepegadn gaHHbIX MHOMMM nonydatensam (aboHeHTam),
MCMONb3YIOLWMM OAHOHaNPaBNeHHbIe CeTU CBA3MN.

2 HopMaTuBHbIE CCbINKN

B HACTOALWLEM CTaHOapT€ HOPMAaTUBHBIE CCBIJ1KA HE UCTIOJ1Ib30OBAJIUCh.
3 TepMuUHBLI, onpepeneHns, 0603Ha4YeHUA U COKpaLLEeHUS

3.1 TepMUHbI N onpeaeneHNs

B HacTodawem cTaHgapTe npuMeHeHbl crneaytowme TepMnHbl C COOTBETCTBYIOLWMMK onpeaerieHUAMNA:

3.1.1 6aut(byte). CoBOKYNHOCTbL 13 8 OUTOB.

3.1.2 npoTtoKkon pacnpegeneHua U KoMMmyHukauuum (Distribution and Communication Protocol;
DCP): lpoTokon CBA3W TPaHCNOPTHOrO YPOBHA, NpeaycMmaTpuBatollMia oparmeHTauuio, agpecauno n/mnu
HadeXXHyo nepegady AaHHbLIX MO KaHanam ¢ olnbkamu ¢ ucnonb3oBaHnem koga Punaa-ConomoHa gna obecne-
YeHMS NPAMOKN KOppeKL MK OLLNDOK.

3.1.3 pa3aeneHue Ha bpenmbl (Application Framing; AF): YpoeHb DCP, obecneunBatowiin nornyec-
KYIO rpynnmpoBky MHoXXecTBa TAG anemMeHTOB.

3.1.4 AF naket (AF Packet): CookynHocTb TAG 3N1eMeHTOB C 3arofioBKOM, HecyLlasa CBA3aHHbIN U
HEe3aBUCUMBIN DNOK AaHHbIX.

3.1.5 TAG 3HaveHue (TAG Value): lNonesHasi Harpyska TAG snemeHTa.

3.1.6 TAG Ha3zBaHue (TAG Name): HassaHue nonga B nHiamesugyansHom TAG anemeHTe, UCMOSb3ye-
Moe Ana ngeHTudpukaunum nHansmgyanbHoOU YacTm MHpopmMaLunn.

3.1.7 TAGnakeT(TAGPacket): Habop TAG anemeHTOB, NepeHocALW NN CBA3aHHbBIN M MOAYTbHbIA ONOK
OaHHbIX.

3.1.8 TAG anemeHT (TAG Item): DCP aneMeHTHbIN TUN, 00beAUHALWNA B €AUHBIX NMOTMYeCKUX OaH-
HbIX Ha3BaHWe, ANNHY U 3HaYeHUe AaHHbIX.

3.2 Obo3HauveHUA

B HacTosiLemM cTaHaapTe NpUMeHeHsl cneayolme obo3HaveHUs:
N, — 3HadeHune «N», BbipakeHHOe B OCHOBaHUU «X». OCHOBaHME «X» AOIDKHO ObITb AECATUYHBIM, TAKUM
obpasom 2A. . ecTb LLecTHagLaTnpuiHoe npeacrasneHue 4ecATU4HOro Ymcna 42;

U3paHune odbmumanbHoe
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X | — HaMMmeHbLlUee Lenoe Yncno, YicrneHHo bonbluee, Yem x. MIHoraa nssecTHO Kak oyHKUNMS «MOTOMKay;

X | — HaunbonbLee uenoe Yncno, HUCneHHo MeHbllee, 4yem x. IHorga nsBecTtHo Kak beHI(LI,I/IFI «NOoJ1a»,

pe3ynbTaTt AeneHunsa BeNNYMHbI X Ha BENTUYNHY V;

MIN {a, ..., Z} — HauMeHbLUada BeNnynHa B nepevHe.

3.3 CokpalleHun

B HacTodweM cTaHgapTe NpMMeHeHbl crneayowmne cokpalleHns:

AF (Application Framing (aDCP Protocol Layer) — pasaeneHue Ha ppenumebl (yposeHb DCP npotokona);

ASCII (American Standart Code for Information Interchange) — amepukaHcknn 8-6UTOBbIN CTaHOAPTHLIN
koA anst obMmeHa nHpopmaunen;

CRC (Cyclic Redundancy Check) — LMKNU4YeCcKnin KOHTPOMb € N3DBLITOYHOCTLIO (MeToad ODHapyXeHUS
OLLUMBOK C UICNONb3OBAHNEM NONMMMHOMWANBHOTO KOAaA);

DCP (Distribution and Communication Protocol) — npoTokon pacnpegeneHna  KOMMYyHUKaLNK;

DRM (Digital Radio Mondiale) — BcemupHoe LundgppoBoe paguo;

FEC (Forward Error Correction) — npsimast KoppeKkLuuns oLLnbdoK;

IP (Internet Protocol) — NHTepHeT-NpoTOKON,;

LSb (Least Significant bit) — mnaawmn sHavalwmn 6uT;

LSB (Least Significant Byte) — mnagwmnn sHadawmm 6anT;

MSb (Most Significant bit) — cTapwmn sHavalwwmm OuUT;

MSB (Most Significant Byte) — ctapwni sHavawmm baur;

MTU (Maximum Transmit Unit) — makcumanbHbI DNoK nepeaayu;

PFT (Protection, Frangmentation and Transportation) — 3awiuTa, fpparMmeHTaUnUs, TPaHCNOPTUPOBKA;

PPP (point-to-point protocol) — npoTokon ABYXTOYEYHOTo coeaUHEHUS;

RS (Reed Solomon) — Pua-ConomoH;

TAG (Tag, Length, Value) — Ter, anuHa, sHayeHue,;

TCP (Transmission Control Protocol) — npoTokon ynpasneHuda nepegaden, oguH U3 OCHOBHbBIX CETEBbIX
npoToKonoB HTepHeTa, npeaHasHaveHHbIN ANs ynpasneHns nepegadven gaHHbix B cetax TCP/IP;

UDP (User Datagram Protocol) — npoTokon nepegaydn nonb3oBaTeNibCKUX AerTarpamMmm.

[TpnmeyaHne—B TekcTe cTaHaapTa, eClnv HE YKa3aHo MHOe, NMPUHATO Creaytowee cornaweHmne o Nnopsgke
cnegoBaHus DUTOB:

- HA PUCYHKaxX but nnm 6anT, NoKa3aHHbIN CNEBA, pacCMaTPUBAETCH KAK NEPBbIN;

- B Tabnuuax 6ut nnm 6anT, NOKa3aHHbIW CNEeBAa, pacCcMaTPUBAETCH Kak NEPBbIN;

- B nonax banta crapwum aHavawmm 6ut (MSb) paccmartpuBaetcs nepebiM n 0603Ha4aeTcsa bonbwmnm uncrnom. Han-
pumep, MSb oaHoro banta obosHavaetcs “b," , a Mnagwmnn 3Havawmm out (LSb) obosHavaeTcs "by’;

- B BEKTOpPaX (MaTeMaTUYECKUX BbIPaXeHUsX) OBUT ¢ HAMMEHBLLMM MHOEKCOM pacCMaTpPUBAETCSH KaK MNePBbIN.

[Topsiaok nepegayum (MSb — cHavana unmn LSb — cHavana) gonxeH ncnonb3oBaTbCH YCTAHOBNEHHBIM NOPSAKOM
OTHOCUTENBHO PU3NYECKOW NNHNK CBA3N. Tam, rae oba nopsiaka AencTBUTENbHBbI, CHavana bygert ncnons3oBarbcs MSh.

4 OOLwee onucaHue

4.1 OG30p cUCTEMBI

[MpoTokon pacnpeaeneHns N KOMMYHUKaLMK cneumanbHo paspaboTaH, YToObl obecnevynTb HaaeXHYHo
MHOroapecHyto CBA3b LieHTpaNlbHOro cepBepa ¢ MHOXEeCTBOM NpueMHUKoB. Ownbkn Ha NMHUN(AX) CBA3M
MOTYT ObITb OOHapPYXXeHbl 1 UCcTipaBeHbl NyTeM npuMmeHeHna koga Pruaa-ConomMoHa ¢ npsaMbIM UCTIpaBeHUeM
ownbok. B pesynbtaTte ucnonb3yemble IMHUN CBA3N MOTYT ObITb 0gHOHaNpaBneHHbIMKU, YTO obecneynBaeT
noTeHLUManbHO CyLLeCTBEHHYHO SKOHOMMIO 3aTpar.

[TpnmedaHune— I3TOT yHUBepcanbHbin DCP npoTtokon He onpeaensaeTr HUKaknx nNpaeBus Unn orpaHnvyeHnm npw
BbIDOpe nepeagaqn. Belbop npasunn onpegenseTcsl KOHKPETHBIM NPUNOXEHUEM U NO3TOMY paccMaTpuUBaEeTCs MHANBUAYaIb-
HO A8 KaXXA0ro onpegeneHus npuknagHoro npoTokona.

4.2 ApXUTeKTypa CUCTEMDI

[TpnnoXxeHna gaHHbIX NepeaarnTca ¢ cepBepa Ha NpUeMHUK vYepes pad YPOBHEWU, KaK MokasaHo Ha
pUcyHke 1.



FOCT P 54708—2011

Jlornyeckuun
KaHan cBA3un

CepBep nNpunoXxeHum KnneHT-npunoXxeHus

Ter, AnNuHa, 3Ha4YeHue Ter, AnNuHa, 3Ha4YeHue
(TAG) (TAG)

PaspneneHue Ha dppeinmbl [poTokons| PaspeneHue Ha dppeinmsbil
(AF) pacnpegeneHns (AF)
N KOMMYHUKaLUWNU

(DCP)

3alwuTa, pparmeHTauus
N TPaAHCMOPTUPOBKA

3aluTa, pparMeHTauus
N TPAHCMOPTUPOBKA
(PFT — onunoHanbHo)

(PFT — onumoHanbHo)

CBA3U

KaHan cBa3u
C OLUMoOKamu

PucyHok 1 — Ctek DCP npoTtokona

[1aHHblEe KaXXO0ro YypoBHA MHKANCYNMMPOBaHbl B cEPUM NMakeToB. YpoBeHb TAG MHKaNCynupyeT 3aneMeH-
TapHble 3N1EMEHTbI JaHHbIX NPOU3BOSIbHOW ASMUHLI, B TO BPEMS KaK YpoBeHb AF KOMOMHUPYET 3reMeHTapHbIe
OAaHHble B €AWHbIN DNOK CBA3aHHbIX AaHHbIX. [JononHnTENbHbLIN (ONUMoHanbHO) ypoBeHb PFT no3sonsieT ocy-
LecTBNATbL doparMeHTauunto noteHumanbHo donbwnx AF naketoB n gobaBnaeT BO3MOXHOCTb agpecaumnm u
npamoro ncnpasneHnsa ownbok (FEC). NakeTbl AF nunu goparmenTol PFT MoryTt Toraa TpaHcnopTypoBaThbCA Mo
nodomy n3 MHOXecTBa PU3NYECKMX KaHarnoB, BKMN4Yas (He orpaHn4nBasg) aCMHXPOHHbIV NOcneaoBaTeNbHbIN,
UDP/IP n paxe coxpaHeHHbIV KaK pann Ha gucke. [NNpnmep BO3MOXKHOIo BapuaHTa YPOBHEN CBA3U NOKa3aH Ha
PUCYHKe 2.

PasneneHne Ha openmbl PasneneHune Ha openmbl

(AF) (AF)

3awiuTta, pparmeHTaums
N TPaAHCMOPTUPOBKA

3awiuTta, pparmeHTaums
1 TPaHCMOPTUPOBKa
(PFT — onuunoHanbHo) (PFT — onuuoHansHo)
TCP/IP TCP/IP
locneno- UDP/IP UDP/IP Mocneno-
BaTenbHbIN BaTenbHbIN

= OpHOHanpaBNeHHbIV KaHan :
: CBS131 C oLLMbKkamu :

s HagexxHbin
: [BYHanpaBneHHbl KaHan
: CBA3K

PucyHok 2 — lNpumep yposHen ceasu DCP
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XOoT4 B NpeAcTaBeHHOM NpuMepe UCMonb3yeTca KaHan nepejadn aHHbIX ¢ ownbkamu, ypoeeHb PFT

TakkKe None3eH Npm NCnofb3oBaHNM HaAeXHbIX KaHaMoB nepegadun AaHHbIX, KOTopble He obecnevnBatoT Py HK-
LMo agpecaumnm TpaHCNnopTUPOBKA.

4.2.1 TAG anemeHTbl, AF naketbl U PFT cbhparmeHTDI

KpaTkuin 0630p CTPYKTYpPbI AaHHBIX HA pa3fnnYHbIX YPOBHAX NpMBeAeH Ha pUCyHKe 3.

TAG TAG 3anonHeHue

TAG anemeHT Ha3BaHue 3HaYeHue TAG snemeHTa

gy
hhh
‘.h

- —
) - — -~
TAG TAG TAG 3anornHeHue
TAG naker
aNeMeHT ANeMeHT SNeMeHT TAG nakera
™ ~ -
e
~ o
AF
AF naket 3aronoBokK
oy
Sy .""n.,,.
~
PFT dparmeHThl PFT MonesHas MNonesHas [onesHas
(ecnn UCnonb3yloTcs) | 3arornoBokK Harpyska Harpyska Harpyska

PucyHok 3 — TAG anemeHTbl, AF naketel n PF T pparmeHTol

5 TAG ypoBeHb

TAG ypoBeHb popmupyet nHTepdenc mexay npunoxeHnem n DCP. B npeaenax TAG ypoBHA TAG ane-

MEHTbI MHKaNCYyNMpOBaHbl Kak MHaAMBuayansHble anemMeHThbl gaHHbIX. TAG anemMeHThl 00begnHeHbl B TAG
nakeT, YToObl ChopMUPOBATHL NTOrMYECKU CBA3AHHBLIN BIIOK AaHHBIX COrMacHO NPUNOXeHUo. Takum obpasom,
yToObI ONpeaennUTb HOBOE NMPUNOoXeHne, Heocbxoanmo npocTo onpeaenntb psaa TAG 3NeMeHTOB 1 HAaNoXNTb
nobble Heobxoaumele orpaHmnyeHnsa Ha ocobeHHocT DCP, Hanpumep, onpeaenss, 4to PFT ypoBeHb agonkeH
BCerga Mcnonb3oBaTbC UM YTO PU3NYECKON NMUHMEN AOIKeH Bcerga obiTh Ethernetu . a.

5.1 TAG naker

TAG nakeT — HasBaHue, AaHHoe cBa3HoM rpynne TAG aneMeHTOoB, KoTopas MMeeT 3HadeHue aAns obe-

ro npunoxeHua. TAG nakeTbl He coepKaT HUKaKOW CUHXPOHN3aLMN U KOPPEKTUPOBKU OLLUDOOK U, KaK NpaBun-
110, CYLLECTBYOT TOMbKO B KOHKpEeTHOM 0bopyaoBaHNMN.

TAG naket

TAG TAG 3anornHeHue

SNEeMEHT SNEeMEeHT SNeMEHT TAG naketa

! < 8 baliToB !
je—————>]

PucyHok4 — TAG nakert

TAG nakeT (pucyHok 4) MOXeT BKNMovaTe A0 7 banuToB 3anonHeHna nocne nocnegHero TAG anemen-

Td — AddHHbIE, KOTOPbIE COACEPXATCA B 34llOJIHEHWA, AOJTXKHbI ObITb HeonpeaesieHHbIMN. Takoe 3anonHeHue

4
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OOIMKHO UrTHOPUPOBATLCH BCEMU NpUeMHUKaMUN. Tak Kak camMas KopoTkada anunHa TAG snemMeHTa cocTaBndeT
8 banToB, 3anonHeHne TAG naketa MoXeT ObITb Nerko ngeHTuduumposaHo. Ecnu tTpedbyetca donblue Yem
/ DanTOB 3anofTHeHUs, TO A0KeH ObITb UCNONb30BaH cneunansHbeln TAG anemMeHT *dmy cornacHo 5.2.2.2.

Cam TAG nakeT He UMeeT HUKaKOro 3aronoBKa, M HET HUKAKOTo criocoba onpeaenntb NonHyo AnnHy TAG
BNEeMEHTOB B nakeTe: 3T PYHKLUMU BBINONMHAKTCA, UCNONb3ya AF ypOBeHb, OnNncaHHbIN HUXKE. Takum obpaszom,
TAG nakeT — He noaxoasuwas CTPYKTypa Ang nepegadvn gaHHbIX 0T 04HOW YacTy 00opyaoBaHUSA K APYIon, HO
yaobHast abCcTpakuns, KOTopast MOXET MPu XKXernaHnm UCNosib30BaTbCA.

5.1.1 OcHoOBHbIe nNpaBuUna

[TpunoXxeHne MoXeT onpepnenntb, MMeeT N nopsagokK TAG snemeHTOoB B npegenax TAG naketa
Kakoe-HMbyab 3HavyeHne. O4yeHb HaACTOATENbHO pekomMeHayeTcsd, YTobbl nopsiaok TAG 3neMeHTOB He Dbl
CYyLLIeCTBEHEH.

[TonnoXxeHne MoXeT onpeaennTb, MoXeT N oanH TAG nakeT coaepkaTtb MHorme TAG anemMeHThl C TEM
Xe caMbiM Ha3BaHUEM.

Peanunsaunn gomkHbl UrHopupoBaTth nMobble TAG anemeHTbl, BKMtoYeHHble B TAG nakeT, KoTopble He
pacno3HaHbl. OTO NO3BONUT UCNOMb30BATb YaCTHLIE PaCLUUPEHUS K CYLLIECTBYOLWMM NPOTOKONAaM ¢ obecneve-
HUEeM oBbpaTHON COBMECTUMOCTMN.

HaasaHne TAG anemMeHTa MOXeT BKIIOYATL NTobble YeTbipe banTta n He AOMKHO ObIThb OrpaHN4YeHO CUMBO-
namn ASCIIl. OgHo oblee orpaHnyeHne gaHo B 5.2.2. NpuUnoXXeHnsa Moryt onpeaenstb A0NONMHUTENbHBIE Orpa-
HUYEHNS.

5.2 TAG anemMeHT
CTpykTtypa ogHoro TAG anemMeHTa npuBeaeHa Ha pUCYHKe 5.

TAG TAG 3anorHeHue

Ha3BaHue 3Ha4YeHue TAG anemeHTa

| 4 GaiTa | 4 banTa | [lepeMeHHas AnuHa | < 8 OuToB |
l I l l l
l I l l l
l I l l l
l I L J l
| | T~ T |
| | " :
| e e e e e - |
l l

[TonHaa AnvHa — Bceraa uenoe 4yucno 8 outosbix 6anuToB

PuncyHok 5 — CtpykTypa TAG anemeHTa

TAG HasBaHuMe: YeTblipexbanToBOE Ha3BaHUe, UCNONb3yeMoe ANa naeHTudukaLmum sHavyeHna gaHHbIX,
nepeHocumMbIX B TAG anemeHTe.

TAG anuHa: 4deTbipexbanToBas BennynHa, npeacrapnaroLwas Ymcrno 6utos B none TAG 3HaveHune.
TAG 3HauveHMe: noboe 3HaveHne, Tpebyemoe NpUNoXXeHneM.

3anonHeHne TAG anemeHTa: 40 ceMn DUTOB HeonpeaeneHHOro 3HadeHud, Kak TpebyeTtcs, YTobbl cae-
natb nonHyo annHy TAG anemeHTa UenbiM Y1Mcnom 0anuToB.

5.2.1 Uepapxunveckune TAG aneMeHTbl — NpUMep KogupoBaHUA

Ecnu tpebyeTca npunoxeHuem, oanH TAG anieMeHT MOXeT MHKancynupoBaTbh B cebe JoNoNHUTENbHbIE
TAG aneMeHThl, Kak NokasaHo Ha pUcyHke 6. [nybnHa nepapxmm moxeTt ObITb NP HEOOXOANMOCTM OrpaHnUYeHa
MPUNOXKEHUEM.

Tak Kak kaxabln TAG anemMeHT caMoro HU3KOTo YpoBHA ByaeT coaepkaTb 3anonHeHUe TAG snemMeHTa,
4YTOObI rapaHTUPOBAaThL, YTO ero NoNHas aAnuHa Bcerga byaeT cocTtaBnATh Lenoe Ynucno 8-omtoBbix bantos, TAG
aNeMeHThbl bonee BLICOKOro YPOBHSI HUKOrAa He TpebyoT Hanudua sanonHeHua TAG snemeHTa.
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TAG nakeTt BepxHero
YPOBHSA coaepxut TAG TAG nakeT
3NEeMeHTH! ...
:  TAG TAG TAG
: ONIeMEHT| SNEeMEeHT | aneMeHT -

“IIIIIIIII

IIIIIIIIIJ

pamet o
anm ™ hh
e -_
-“
‘-
gy
e

TAG TAG TAG 3anonHeHue
ANeMEeHT | 2NeMeHT SNeMeHT TAG nakera

.. HO Kaxkabld TAG anemeHT
MOXET coaepXaTb NOMHbIU
TAG nakeT, KOTOPbIA, B CBOIO
ovepelb COOEPXUT
AOMNONHUTENbHbIe
TAG anemMeHTHl ...

.. U TaK ganee gnsi MHOMX
YPOBHeMN, Kak TpebyeTcs
MO NPUNOXEHUID

TAG naker
3anonHeHue
aneMeHT aneMeHT aneMeHT TAG nakerta

3anonHeHue
HassaHHe TAG sHaveHue TAG sneMeHTa

PucyHok 6 — Viepapxundveckmne TAG anemMmeHTbl

5.2.2 CneunanbHble TAG anemMeHTHI

Kaxxgoe npunoXeHue MoXxeTt cBoboaHO onpeaennTb COOTBETCTBYIOWME Ha3BaHUA TAG 31eMeHTOB, eaun-
HCTBEHHOE UCKIoUYEeHNe — BCe Ha3BaHuUs, HavynHarowmnecst ¢ cumaona ASCII 7, 42 (gecsaTuiHoe Yncno) nnu
2A16, 3ape3epBnpoBaHbl Kak ynpasnswowme TAG sanemMeHThl.

5.2.2.1 TunnpoTokona n Bepcus, *ptr

Kaxaoe npunoxerHue, ncrnonbsytowee DCP, 4omkHO 00BbABUTE TUN NPOTOKOMNAa U BepCcuto B Kaxkaom TAG
nakete, ucnonbayst TAG anemeHT *ptr, Kak NoKaszaHo Ha PUCYHKe 7.

TAG Ha3BaHue TAG AnNvHa TAG 3HaueHue

PUCYHOK 7 — Tun NpoTOKOa n BepCcus

TunnpoTtokona: HauMeHoBaHMe NpoTokKona. Kak npasunno, ato byaeT KognpoBaTbCH C UCNOMb30BaAHUEM
3HavyeHnKn koaa ASCII B gnanasoHe ot 20,, A0 7F ., HO 3Ha4YeHNA BHe 3TOro guanasoHa MOryT npu XxenaHum
MCNONb30BAaTLCA.

CTaplLuad Bepcus: ABOUYHLIA CYETYUK, NpeacTaBAAloLWNA cTapLlMA HOMep BePCUK NPOTOKONA, HAa4YNHa-
ownmea ot 0000 .

6
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Mnaglwas Bepcus: ABOUYHBLINA CHETYKK, NpeacTaBnsaAoL A Miadwmnn HoOMep Bepcuia NpoToKona, Ha4vu-
Hatowmnca ot 0000 .

TAG anemeHT *ptr He TpebyeT 3anonHeHnst TAG anemeHTa.

5.2.2.1.1 Hymepauma sepcui

Kaxxaomy npunoXXeHuo paspeLleHo NCnonb3oBaTh NM0OYI0 HyMepaL o BEPCUii B COOTBETCTBUN C TPEDO-
BaHUAMMN, OAHAKO pekoMeHayeTcH, UToObI Bepcun DbIN COBMECTUMbI C DNMKanlLuMMy npeablayLmumm BepCcus-
MW. Taknm obpasom, peanunsaunsd, ocyllecTensasa sepcuto 4.3 npotokona WXYZ, aonkHa ObiTb B COCTOAHUN
nekogunpoBatb Bepcun 4.0, 4.1 n 4.2 B gononHeHune Kk 4.3, HO He obsI3aTeNnbHO ACMMKHA NoaaepXmMBaTb Bep-
cnto 3.1 nunmn 5.0. JlononHNTEeNbLHO NakeThl Bepcnn 4.5 AOMKHbI ObITb 06paboTaHbl, Kak OyaTO OHU ObINU BEPCU-
en 4.3 ¢ nobbIMU HOBLIMU OCODEHHOCTAMK, A0DaBNEHHLIMU B MPOUTHOPUPOBaHHOW Bepcnn 4.4 nnn4.5.

Kak obLmnn npuHuun, gononHeHmne HoBbiX TAG anemMeHTOB U onpedeneHne paHee 3apesepBUpPOBaH-
HbIX BUTOB ACJTKHbI ObITb OTPaXXeHbl U3MEeHeHNneM Magluero Homepa sepcnn. ObpaTHO COBMECTUMbIE Nepe-
onpeaeneHuns (BknoYvasa yanuHeHune) cyulecteyrownx TAG anemMeHToB A0MKHBI ObITh OTPaXXeHbl UI3BMEHEHUEM
cTapllero Homepa BepCuMn.

5.2.2.2 PUKTUBHOE 3anonHeHne, *dmy

UTobbl 0becnevnTsb BblpaBHUBaHUE CMOBA, Koraa ato Heobxoanumo, TAG anemMeHT *dmy No3BONAET BCTa-
BUTb B TAG nakeT 6onblie 8 6anUTOB 3anonHeHust (HeonpeaeneHHble AaHHbIe): ecnn TpebyeTcs 3anonHeHne
MeHbLUe 8 6anToB, TO ByaeT UCNONb3oBaThCA 0ObIYHOE 3anonHeHne TAG nakeTta (pUCYHOK 8).

3anoriHeHne
TAG HasBaHue TAG onuHa TAG 3HauyeHue TAG aneMeHTa

OnvHa TAG Kak

PucyHok 8 — ®uktneHoe 3anonHeHne TAG anemeHTa

6 YpoBeHb pa3aeneHnsa Ha ppenMbl

AF ypoBeHb nHKancynupyetT ognHOoUYHbIM TAG nakeT B NPOCTYIO CTPYKTYPY, KOTOpagda ABNsaeTCcda noaxoaa-
LLie AN NpOoXoXAeHNA Mexay obopyaoBaHMeM, CBA3aHHbIM KaHanamm cesian 6e3 olmnbok. Takne KaHanbl CBSI-
31 MOXKHO obecneuntb ceTamMmun, Takumun kak TCP/IP unn PFT ypoBHS, onucaHHbIe B pasaene /.

6.1 CtpykTtypa AF nakeTta
basoeagd cTpykTypa AF nakeTa npueegeHa Ha pUcyHKe 9.

LEN Gaiiron

PucyHok 9 — AF ypoBeHb
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SYNC (cuuxpoHusauus): asyxbantosoe npeacrasneHue “AF” B koae ASCII.

LEN: aonuHa nonesHou Harpysku B banTtax.

SEQ: nopagkoBbi HOMep. Kaxabln nocnaHHbln AF nakeT AofmkeH yBenMMinUTb NopaakoBbIA HOMEpP Ha
eaUHNLLY He3aBUCUMO OT KOHTEeHTa (coaepaHusa). He A0MKHO BbITe HUKAKOrO TpedboBaHUs, UYTOOLI NepBbIN
nonyveHHbIN NakeT umMen onpeaeneHHyto BenuydmnHy. Cyetdunk genaet ceeptky oT FFFF,, oo 0000,,, Takum
obpasom Benm4yMHa byaeT npuHumaTth 3HadveHuna FFFE, 4, FFFF 4, 0000,4, 0001, 1 T. A.

AR: nepecmoTp AF npotokona — obnactb, komouHupyrowaa CF, MAJ n MIN nons.

CF: CRC donar: nmeet 3HaveHune 0, ecnu CRC none He ucnonesyetcs (CRC sHavyeHne OOMKHO ObITh
0000,,) unn 1, ecnu CRC none skntodaeT genuctentenbHbli CRC.

MAJ: ncnonbayetcd ctapwinn nepecmoTp AF npoTtokona (cm. 6.2).

MIN: mncnonbsyetca mnagwmnmn nepecmoTp AF npoTokona (cMm. 6.2).

PT (Tun npoTokona): oauH 6anT, KOAUPYIOLW A NPOTOKON AaHHbLIX, NepPeHOCUMBIX B MOMNE3HOW HarpyskKe.
[na TAG nakeTtoB, 3HavyeHMe B koge ASCII npeactaBnsaeTca Kak « Tr».

CRC: CRC paccunteiBaeTcs, Kak onmcaHo B NpunoXxeHun A, no nonw AF 3aronoeka n nonesHon Harpys-
kun, ecnn none CF ectb 1, B npotnBHom cny4vae (CF paBHo Hynto) CRC 3HavyeHne paBHo 0000,.

6.2 UcTtopusa Bepcun
NcTopus Bepcunt AF npotokona npusegeHa B Tabnuue 1.

Tabnwuya 1 — WcTtopusi Bepcun

Craplias Bepcus Mnagwasn sepcus [laTa N3ameHeHus

0144 0044 2003—01—28 HavanbHbI NyGNMYHBIN BbINYCK

7 YpoBeHb PFT

YpoBeHb PFT (aononHuTeneHaga sawnTa, gparmeHTauna M TPaHCNOPTUPOBKA) OCYLLIECTBIAET COrnacHo
Ha3BaHUK TpM oTAEeNbHbIe YHKUUW. [TepBass — 3allmTa oT onbOoK cucnonb3oBaHnem koga Pnaa-ConomoHa,
KOTOPbIN MOXET OOHapYXXMBaTb M UCNPAaBNATL MHAUBMAYaNbHbIE OUTOBLIE OLUMOKK, a TaKKe BOCCTAaHaBNMBATL
lernble noTepsiHHble nakeTbl. BTopass — dparmeHTauusa, pasgeneHne 6onblUnX NakeToB Ha MeHbLLIMe YacTu,
noaxoasime And kaHanos nepeagadn aaHHbIX UKOTopble NnpeanuckiBatoTca HMXKe MTU. HakoHel, ypoBeHb PFT
MO3BONSIET UCNOMNb30BAaTb TaAKYO OrpaHudeHHyo oopmMmy agpecaunn TPaHCNOPTUPOBKU, YTODLI T€ HMKHUE
YPOBHU, KOTOPLIE HE BKNOUAOT agpecauunto (Hanpumep, RS-232 anga nocneaoBaTtenbHbIX CBA3EW), MOTTN Obl
MCNONb30BaTbLCA ¢ MHOMOKpaTHLIMW TPaAHCNOPTHLIMU NoToKaMu. CoBceM He obsasaTenibHO, YTODbl BCe TpU
P YHKUMM CNoNb30oBaniCbe 0AHOBPEMEHHO, M UCNONb30BaHME A0ONONHUTENBHBLIX MO1en 3arofoska MUHUMAUIN-
pYeT 3aTpaThl, Korga onpeaeneHHbIX TpedboBaHNN HE NPeabsIBNAETCA.

PaspelleHbl crnegyrowine codeTaHus:

- MHKancynupoBaHue;

- NpocTada pparMmeHTauuns;

- cnonb3zoBaHue koga Pnpa-ConomoHa c FEC 1 oparmeHTaums.

Kpome Toro, Kaxkaoe M3 BblLLIeYNOMSIHYThIX TpeX coveTaHUn MOXET ObiTb 00beaUHEHO MPU XenaHun ¢
agpecaynen TpaHCNopTUPOBKA. OTU BapuaHThl NpeacTaBneHbl Ha pucyHke 10.




A A
Koa Puaa-ConomoHa,
naker
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dparmen- Koa Puaa -
Tauus CornomoHa
MNHKancynum- TpaHcnop- dparmen- n TpaHcnop- Koa Pupa - N TpaHCnop-
poBaHue TUPOBKa Tauus TUPOBKa ConomoHa TUPOBKA
b8 5108
BN YA

PucyHok 10 — HocTynHble onuun ¢ ucnonb3oBaHmnem ypoBHa PFT

7.1 CtpykTtypa ¢pparmeHTa PFT

CTtpyktypa oparmeHTa PF T npeacraesneHa Ha pucyHke 11.
Psync: ASCII cTtpoka "PF” ncnonb3yertcs Kak CrioBO CUHXPOHU3aLuum onga ypoeHa PFT.
Pseq: 16-OMTOBbIN CHETHUMK, YBENNUMBAOLMNUCA HA €ONHULY C KaXabIM nonyyYeHHbIM AF nakeTtom. 3Ha-

4YeHue JoSmKHO ObITb B npeaenax ot 29—1 no 0, Hanpumep...., 210—2 215—1 0, 1,.... [IpUeMHuK He JoIKeH
oXuaaTtb onpenenieHHoe 3HavyeHne B NepBoM Nony4YeHHoM pparmeHTe. 3HadeHne nons Pseq He nmeeT Huka-
KOW cBA3K co 3HaveHunem nona SEQ AF nakeTos.

.
-"
e ®
on®
"I

PFT 3aronoBsok [lonesHas Harpyska

14, 16, 18 unu 20 GanTos Slon. Galie
(B 3aBMCMMOCTM OT OMnuummn) en, oa

......

-t
.
»®

i"‘
'i

Korga FEC =1

...
]
L -ﬁ...

»*
‘i" Yuy
.

OnumoHanbHO

¥y
»
o*

¥y
......
¥y

L 3
®
Ny
L]

g NN NN N . —

Koraa Addr = OnunoHanbHO
3aroroBoOK

TpaHcropTa

-ru —————————————————————————— =

PucyHok 11 — ®parmeHT PFT
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Findex: 24-OUTOBLIN CHETUUK, YBENNUNBAOLLIMNCS HA e AMHULY C KaXXabiM pparMeHTOM, KOTOPbIA SIBMSIET-
caJdacTblo eanHoro AF naketa. lNepBbi oparMeHT 13 Kaxkaoro AF naketa 4oJTKeH UMeTb 3HaueHUe HyIb. 3TO
3Ha4YeHne He OOKHO CBEePThIBATLCSH, Hanarasi Takum obpasom npeaen Ha MmakcumansHbla pasmep AF nakera,
KOTOPLIN MOXeT ObITb NepeHeceH. MakcumarnbHbIA pasmep MOXeT U3MEHSITbCH B 3aBUCUMOCTN OT MakCUMa b-
Horo 6noka gaHHbIX (MTU) cBA3K, HO 0OLIMHO COCTABNSIET HECKOMNbKO rMrabanToB.

Fcount: yncno dparmeHToB, NoNy4eHHbIX U3 gaHHoro AF nakeTa, B ananasoHe oT 1 40 224—1. 3HavyeHue
HYNb He AOIHKHO UCMONbL30BaTbLCA.

FEC: korga atoT oaHOOUTOBLIN donar yctaHoBNEeH Ha 1, TO AONONHUTENBbHBIN RS 3aronoBokK NpUCyT-
CTBYeT.

Addr: kKorga aToT oAHOOUTOBLIW donar yctaHoBMNEeH Ha 1, To AONONHUTENBbHBIW TPAHCNOPTHLIN 3aroffoBOK
MPUCYTCTBYET.

Plen: anuHa, B banTtax, none3Homn Harpy3kn aToro pparmeHTa.

RSk: anuvHa cnoa gaHHbIX koga Punga-ConomoHa — cM. 7.2.2. NpeactaBneHo TONbLKO AN crny4dasd, Kor-
nanone FEC paBHo 1.

RSz: yncno 6antoB 3anonHeHus B nocnegHem onoke koaa Pnga-ConomoHa — cM. 7.2.2. [Npeacrasne-
HO TONbKO ANda cnydad, korga none FEC pasHo 1.

Source: cBobogHbIn bopmaT 16-6UTOBOrO MaeHTUUKaATOpa UCTOUHKKA. [peacTaBneHo Ans cny4vas,
koraa none Addr paBHo 1.

Dest: cBoboaHbIn bopmaT 16-6uTOBOrO MaeHTUUKaTopa npegHasHaveHus. [NpeacrasneHo ans cny-
yad, korga none Addr paBHo 1.

HCRC: PFT saronosok CRC, paccuntaHHbln Yepes nonst PFT 3aronoBka oT Psync, Bknoyas nobdon
onunoHanbHbIN 3arofoBok. CRC aonxeH ObITb paccuynTaH, Kak onnucaHo B NpUnoXxeHun A.

Korpa FEC n AddryctaHoBneHblHa 1 (Korga oba onumMoHanbHbIX 3aronoBka npUCyTCTBYHOT), 3TU ABa 3aro-
NoBKa A0MKHBbI NOABNATLCSA B NMopsiake, NpuseadeHHOM Ha pUCyYHKe 11.

7.2 OnpepgeneHun

[1anee no BceMy TeKCTYy cTaHAapTa AOTKHbI NPUMEHATLCS cneayroline onpeaeneHus.

7.2.1 N3BecCcTHble 3Ha4YeHUA

[ — obLwaga annHa opurnHanbHoro AF nakeTa, Bkovatrowasa saroniosok M CRC;

K .., — MakcumMmanbHoe 3Ha4yeHue K, umeroLlee 3HavdeHne 207;

p — 4uncno bantoB vYeTHOCTU Koada Pnga-ConomMmoHa B oparMeHTe, uMmeroLee 3HavyeHue 48;

m — MaKkcumalnbHoe YncrnonoTepb dparMeHToB Ha NakeT, KoTopbin Kog Pnaa-ConomoHa AomKeH ObIThb B
COCTOSIHUM BOCCTAHOBUTL. Korga BOCCTaHOBMNEHME nocne notepun dparMeHTa He TpebyeTca Unn koraa koa
Puaa-ConomMmoHa He Ucnonb3yeTcs, m AOMMKHO ObITb HyNnem. BenunvnHa m 6onblle 5 He pekoMeHayeTCs 13-3a
yBENMYeHUs 3aTpaT Ha nepegady MHOMMX ManeHbKUX pparMeHTOB;

MTU — makcumanbHbIN NepeaaBaemMbli pasmep 6noka (B 6antax) 4N OCHOBHOMO TPAHCMNOPTHOMO YPOB-
HA. Korga TpaHcnopTHbIN YpoBeHb He uMeeT Hukakoro MTU v korga MTU 6onblue yem 214, Toraa sHaveHne MTU

NOJKHO ObITh 214;

h — nnuHa 3aronoBka PFT B banTtax. 3Ha4deHusa Ao mkHbl obiTh 12, 14, 16 unn 18 6anToB B 3aBUCUMOCTI
OT BapMaHTOB UCMOJ1Ib30BAHUS.

7.2.2 Pac4yeTHble 3HaYeHUSA

¢ —Jucno gparmeHtoB Puga-ConomoHa (dpukcupyetcst Kak Hynb, ecnun kog Puaa-ConomoHa He
MCMONb3yeTca);

K — OnuHa daHHbIX Kaxkgoro pparmeHTa, nepegaetca B none RSk saronoska PFT (Hynb, ecnu koA
Puaa-ConomMmoHa He UCNonb3yeTca);

Z — YUCIO HYNEBLIX banToB, A0DAaBNEHHLIX K nocneaHemy oparmeHty Puga-ConomoHa, nepeagaeTtcd B
none RSz saronoeka PET (Hynb, ecnn ko Pnaa-ConoMoHa He UCNonb3yeTca);

S oy — MPOMEXYTOYHbIN pe3ynbTaT, NpeAcTaBnAlLWMA MakcuMarnbHbIM pasmep None3Hou Harpysku B
banTax ansa oaHoro pparMeHTa;

f — 4uncno oparMeHTOB, NepeHocuMbIX B none Fcount PFT 3aronoeka;

S — AencTBUTenbHaga BennynHa oparmeHTa (oB), B bantax;

[ — anuHa (B banTax) nakeTa, KoTopbli dyaeT pparmeHTupoBaH. Koraa kog Pnga-ConomoHa ncnonbay-

eTcs, L umeeT BeNNYnHy f- s, ecrnimHeT, 1o /.
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C = : (1)

kmax

-

k=|=1:
c|’ (2)
z=c-k-1 (3)
Smax = MIN{ | S 2| MTU-h!  pnsm > 0; (4)

_ m _ J

Smax = MTU — h ana m = 0; (5)
fo [+Cc-p+2z ; 6)

Smax
g = l+c-fp+z | -

[TpnmedaHwue—Bnpegbiaywen Bepcnmnm HACTOALWEro cTtaHgapra anroputm pacyera s
onpeagensanca cneayrowmm obpasom

oy AT1A CIIyHan (m > 0)

,_.,1

s = MIN{ “P | MTU-h}
m+1

A

CrnegctBnem 3ton opmMyIibl ABNSAETCA TO, UTO AaXe MNPU HU3KUX CTENEHAX 3awmnTel m = 1 (1. €. npeaHa3Ha4Y€eHHbIX
ONns3awmnTel 0T noTepun ogHoro pparmeHTa) DCP kogep reHepupoBan bonbllee KONMM4ecTBO PparMeHToB, HEM TEXHUYECKU
bbino Heobxoanmo, a DCP aekoaep nenpasnsan gsa dhparmeHTa BMECTO HEOBX0aAMMOro ogHoro pparmerra. Kpome 10ro,
Ons Kaxaoro 6onee BbICOKOro 3Ha4eHUs m ele 0guH noTepsiHHbI PParMeHT, YeM YKa3aHHOE 3HAYeHNE m, MOrno ObiTh
BoccTaHoBneHo DCP gekoaepom 3a cHeT HeonpaBgaHHO DONbLLOIo KONMYecTBa CreHepnpPoOBaHHbIX PparmMeHTOoB.

[1ns konupoBaHus TovHoro nosegeHns DCP koaepa no ctapon BEpCcUm anropmtma 3HaveHme 1m moxeT ObiTb BbiDpa-
HO HA eAMHNLY BbilLE, YEM HA CaMOM aene Heobxoanmo. Hanpumep, YTobbl KONMPOBATL NPEXHIO0 “3aWNTY NPOTUB NOTEPU
OQHOro eAMHCTBEHHOro naketa” (m = 1), m 4onxHo BbITb yCTAHOBNEHO B 3HA4YeHUE 2 BMECTO 1 C HOBOW BEPCUEN anTropuT-
Ma, OQHAaKO Torga pakrtnyeckas sawmrta bygeTt ot noTepb AByX OparmMeHTOB.

7.3 KogupoBaHue

Cneaywowme warn gofmkHbl ObITh BbINMOMHEHLI, YTODLI 3akoaupoBaTb oanMH AF naket. Korga onuus
(Hanpumep, koa Pnaa-ConomoHa) HeaoCTynHa, 3TOT War NpoCTO He BbINONHAETCA.

7.3.1 Kog Punpa-ConomMmoHa

OpurnHanbHbIN NakeT cHavana genutca Ha ¢ pparmeHToB Puga-ConomMmoHa no k-6antoB KaXabl, Z
HyNeBbIX 6aNTOB 3anofiHeHUA 40DaBNAOTCA K nocnegHeMy doparMeHTy npu HeobxogmmMocTu. YeTHble DanThl
Punoa-ConomMmoHa Torga paccymTbiBaloTCs U A00ABNATCA K KaXXA0oMYy dpparMeHTy, M nonydYeHHbI RS 6ok noa-
BepraeTcd nepemexeHuno 4o popMel RS naketa. CxemaTnyeckn 3To NokasaHo Ha pUCyHke 12.

[MTonHbIn kKo Pnaa-ConomMmoHa aomKkeH bbiTb RS (255, 207), BbluncneHHbIX Yepes3 none ['anya (Galois
Field GF) (2°8) c ucnonb3oBaHnemM nonMHOMNanbLHOro reHepaTopa

PX)=xX"+xX'+x +x°+ 1.

Korga pacyetHoe 3HadeHue anst kK MmeHblle yem 207, 6antbl kK 4o 2006 (BKNIOYNTENBHO), 3aKOoAUPOBaHHbIE
RS (255, 207) kogom, A0MKHBbI BCe ObITb paBHbI HYMHO U HE AOMMKHBI ObITb BKHOYEHBI B pe3ynbTUpyrownn RS
bnok, Takum obpasom nponssoad RS (k + p, k) koa.

[lonMHOMManNbHbIA KOA A0SIKeH Dbl Th

48

Gx) =] [(x-a'). (8)
i=1
BanTbl kK gaHHBIX 1 p NpoBepoYHbIe banThl koaa Pnaa-ConomoHa oTpakatoTcsl Kak KOs ULMEHTHI COOT-
BETCTBYOLUMX NONTMHOMWANOB B Nopsiake yMeHbLUeHUs cTenenn x. Ecnn nopsaaok 6antoB AaHHbIX B RS 610-
ke —oT d, Ao d,_,, COMNPOBOXAaeMOMYy MpoBepoYHbIMA OanTaMn OT rsS, Ao rs,_4, TO OT d, Ao
d, _ . — KO3 PULNEHTBI OT X240 X2°° ~ KCOOTBETCTBEHHO, U OT 'S, A0 rs, _ 1 — KO3 PULNEHTBI OT XP - Tnoxs
KOAOBOM CI1oBe NoJIMHOMa, KOTOPbIN MMeeT G(X) KaK haKkTop.

11
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OpurvHanbHble AaHHble AF naket

I | BanToB I

|
[- (c-1).k banuToB :
-

] l
NaHHble |3arnorfiHeHue

L .

Lar 1;

HdeneHne Ha ¢ hparmMeHTOoR NO K
OanToB Kaxxabin ¢ nobapneHnem
HyneBbiX 6alNTOB 3anoNHeHUN

Wlar 2: : kbGanto : P :  kGawtoB : P : : kOQantop = P

[NobaeneHne p 6aNTOB YETHOCTM

Puga-Conomona (RS Pn) ' ' s ' ' ' ' ' ~ '
K K2)KOOMY CbpaI'MEHTy RS ¢pparmenT 1 P RS ¢pparmenT 2 E RS hparmenT € Pe
N/ ./ N/
|

[+ (c.p) + z 6GanToB

Lar 3: RS 6rok
O6beannenne ¢ RS bparmMeHToR
(@unouen vernse) s eamein RS | 0 | 1 | 2 | Jrwwa]rewe] e

OnokK

N
I\ S

Lar 4:

3anuck AaHHbIX B Nepemexarllee
MHOXeCTBO B NMopaake: crnepa Hanpaeo

U CBEPXY BHU3, 3aN0ONHAS HEUCNONb3OBAHHbLIE
aNieMeHTbl B HWKHEM psay HYISAMU, eCcnun

HeoOXxoaUMO (3aLUTPUXOBAHO)
%

s bauToB

War 5:
it oqul NN AN N N 7 2 N KN 20 ) I
cneea HanpaBo, peKoMOun-

HauWA AaHHbIX B 0OMH RS fs(=L) GaiiToB
nakeT

PucyHok 12 — PopmumnpoBaHune naketa Pnga-ConomoHa

7.3.2 PparmeHTauuns

bparmeHTaunss MOXeT ObITb NpUMeHeHa HenocpeacTBeHHO K AF nakeTy unu Kk npeasaputensHo obpabdo-
TaHHOMY RS nakety. ®parmeHTauua pasgendeT gaHHble opurMHansHoro AF nnn RS naketa Ha MHOXECTBO
oTAeNnbHbIX parMeHToB. Korga nepegaetcs nepemMexkeBaHHbIM nakeT Puga-ConomoHa, 4o m 3Tux goparmMmen-
TOB MOXET ObITb MOTEPSIHO U3 KaXXAoro naketa 6e3 notepu aaHHbIX. [Npouecc dparmeHTaunm nokasaH cXxemaTtu-
YeCKM Ha pUCyHKe 13.
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AF naket unn RS naket

bantbl O, ... L-1

PparmeHT f-1

PparMeHT n

0...s81

s banToB

Betai(n, L, 8) ...Bg4(n, L, S)

s(f-1) ... L-1

<= § banTOB

B (n L, s)=n.s; (9)
B, (L s)y=MIN[s(n+1)-1,L-1]. (10)

PucyHok 13 — ®parmentauma AF nnmn RS nakera

Kaxxabin oparmeHT PFT, cpopmunpoBaHHbIn U3 ogHoro AF nnn RS nakeTta, 4omKeH MMeThb Te XKe caMble
3Ha4vYeHUda Bo Bcex nonax saronoBka PF T, 3a uckntodeHnem noneunt Findex, Plen un HCRC.

[Tone Findex AomMKHO cogepaTb CHET, KOTOPbIM AOMKEH HavaTbCA C HYNA U yBenninBaTbCd Ha eguUHNULY
ONg KaXXaoro oparMeHTa.

[Tone Plen Bcex pparMeHTOB AOIHKHO UMETb BENMUYMHY S AN HadvanbHbIX f— 1 doparmeHTOB U S-(L%f)
(onepaTop Moayna) ana duHansHoro pparmeHTa. Korga ucnonedyetcd kog Pnga-ConomoHa, Bce oparMeHThl
OyayT UMeTb AJTUHY S.

[Tone HCRC gomkHo ObITb BbIMUCIEHO NMPaBUbHO ANKA Kaxaoro pparmeHTa PFT.

7.3.3 TpaHcnopTHaA agpecauus

[Mons agpecaunn Source nDestypoBHAPFT npegHaszHayveHbl, YTOObI UICNOMB30BaTLCA NPU MAeHTUdUKA-
LK oTnpaesntena (Source) U nony4vatens (Dest) naketa. 3HavyeHne FFFF .. AomkHO Ucnonb3oBaTbeA, YTOOHI
ykasaTb nepegavy’, Bce gpyrue sHadyeHUda yKasblBaloT onpeaeneHHblM agpec. Ecnm yCcTponCTBO KOHUrypU-
POBAHO C onpegeneHHbIM UCTOYHUKOM U/ N agpecamMn HasHa4YeHUs, To AOIKHbI UTHOPUPOBATLCS BCe dpar-
MeHTbl PFT, npuHATLIE C HENPaBUNbHBIM HEBeLLaTeNbHbIM aapeCOM.

7.4 lpouecc aekogupoBaHus

[Tpouecc aekoguposaHua PFT doparMeHTOB COCTOUT U3 4 cTaauK B cnegyowem nopsaake:

1) CUHXPOHM3aLNA;

2) 0TKa3 OoT HenpaBUNbLHO agpecoBaHHbIX pparMeHTOB (eCcnu TpaHCcNopTHada agpecaluns No3BoNaeT);

3) AedpparmeHTauna (ecnu ucnonbayetcs kog Pupa-ConomoHa nbo npoctas dparmMeHTaums);

4) koa Puaa-ConomoHa obHapyXuBaeT nucnpasnaeT ownbku (ecnu koa Pnaa-ConomoHa paspeLleH).

7.4.1 CUHXpOHU3aLUA

[1ns1 NOTOKOBLIX KaHanoB CBSA3U (HanpumMmep, acCUHXPOHHBLIN nocneaoBaTensHblin unu TCP/IP) aonXHsbl
MCMNONb30BaTLCA cneayloLlme npoLuecchkl AN CUHXPOHU3aLUUKM NOCTYNaloLWero NoToKa; CUHXPOHU3aUna MoXeT
TakKKe NPUMEHATLCA NpU YTeHU panna:

1) obHapyxeHune butosoun kombuHaumm 0101000001000110, (5046, ), COOTBETCTBYHOLLIEN CUHXPOHU3U-
pytowemy cnoBy “PF” B koge ASCII, 4yTobbl HanUTK Havano 3aronoska PFT kaHanaaTa;

2) BblducneHne CRC no 3aronoBKy KaHaMgaTa — 3T0 MOXET ObIThb BbINONHEHO 3 EKTUBHO HENPEPLIB-
Ho banToBon peanusaumenn CRC, ncnonbaysa 1ot dpakT, uto CRC 3aronoska PFT, Bkntovatowee none CRC,
oyaeTt nmeTb NocTosAHHOE 3Ha4YeHne 1DOF . ;

3) npoBepKa ANMWHBI 3arofioBKa, KOTOpas COOTBETCTBYET OTODOpaHHbIM BapuaHTam: ecni CIIULLIKOM
KOPOTKas — NPoAoIPKUTe oT Wara(2), ecnm cnUKomM AnnHHas, BosspaTtuteck Kwary (1), ecnyv COOTBETCTBYET,

CUHXPOHKU3aUMa Bbina gocTurHyta mn none Plen MoxeT ncnonb3oBaTbes, YTOObI onpeaennTb AnNuHy dpar-
MeHTa.
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Ona nakeTHbIX kKaHanoB cBA3n (Hanpumep, UDP/IP) noHsaTUe CUHXPOHU3ALMM HE HYXXHO, MOCKOMbKY
TPAHCMNOPTHBLIW NPOTOKON DyaAeT NpeaAbABNATL NoNHblIe dparMeHThl ypoBHIO PFT. HeobxoanMmo ToNbLKO NpoBe-
pnUTb, YTO CRC 1 anuvHa nakeTa npaBuibHbl Nepen nepenaden naketa ansg ganbHenwen odbpadboTkn. Koraa
CRC n anuHa HenpaBUIbHbI, MakeT cUNTaeTCA NOBPeXXaeHHbIM 1 MOXXeT He YUUTLIBaTbLCS.

7.4.2 TpaHcnopTHad agpecauus

Kaxabln dpparmeHT PFT MoXeT cogepkaTb UICTOYMHUK M agpec HasdHavyeHUs. Ecnu npeactaBneHo, Nong

aapeca O0MKHbI ObITb NPOBEPEHLI, N €CNU OHX He ByayT COOTBETCTBOBATL KOHUrypaumm Mmoayns, To Becb
pparMeHT He YYNTLIBAETCH.

®parmeHThlI PF T, KOTOpPbIE HE coaepXaT AOMNONTHUTENbHBIM TPAHCNOPTHBIN 3aroNIoBOK, HUKOTAa He YUYNThI-
BalOTCH.

7.4.3 ONedparmMeHTayus

OedparmeHTaumna — npouecc, cbpaTHbiN parmeHTaumn. YnpaBsneHue namMmsaTbio COXpaHeHO NPOCTbIM,
TaKKak U3BECTHO, YTO BCe (pparMeHThl (KpoMe nocneaHero) — MMetoT oaAnHakoBbeiM pasmep. [locnegHun dopar-
MEHT OyaeT TOro XKe caMoro pasmepa Unm MeHblle, YeM npeallecTByowne pparMeHThl.

Ecnn koa Puaa-ConomMoHa He UCNONb3yeTcs, KaXabln dparMeHT A0/MKeH ObITb NMPUHAT NPaBUNTIbHO U
MOSTHOCTbLIO, AN1S1 TOro YTOObLI BOCCTAHOBUTL OpUrMHanbHblin AF naker.

[Tpn ncnonb3osaHnn koga Puaa-ConomoHa npumeHsieTca Metod NpsiMoi KoppekLum owmnbok, YTobbl

nonbiTaTbCA BOCCTAHOBUTbL OpUrnHanbHbll AF naketT npexae, 4yemMm OyayT nonydyeHbl Bce dparmMeHThl
(cM. 7.4.4).

[MTpumevaHnune 1— Hesce pparmenTtel PFT noctynatot B yCTAHOBNEHHOM NOPAAKE. ITO MOXET ObITb PE3yIib-
TaTOM YCTaAHOBIEHUSA CneunanbHbIX YCITOBMU HA TPAHCNOPTHOM YPOBHE (Hanpumep, naMmeHeHne nopsiaka Nnaketos, Nochbl-
naembix Yepes nybnnyHbin VIHTEPHET) Nnn MOXeT ObITb MHULUMMPOBAHO Nepeaarowen CTOPOHOW nepemexeHmne oparmen-

ToB PFT, npuHagnexawmx pasnudHbiMm AF naketam. [lepemexerHne moxeT ObiTb NPUMEHEHO AN 3alWuTbl OT
NPOAOITKUTENBbHBLIX MOTEPL CBSA3MN.

[TpumevaHnune 2—PFT bparmeHTsl, KOTOPbIE COBNagarT ¢ paHee nonydeHHbimun PFT doparmeHTamm n 3arem
cobpaHHbiMK B AF nakeTbl, 40NXHbl ObITb OTOPOLLEHDI.

7.4.4 [NekoaunpoBaHue Pupa-ConomoHa
[NekoanpoBaHue Pnga-ConomoHa — npouecc, obpaTHbIN KOOQUPOBAHUIO.
OnnHa RS nakeTa MmoXxeT ObITb paccyuTaHa cneayrowmum obpasom:

f-s
Crax = ; (11)
K+ p_
C .
Ritmin = | “" P (12)

rae f— 4Jncno oparMeHTOoB, NONYyYeHHBIX U3 3TOI0 NnakeTa, HecyLero rnone ¢ 3aronoskom Fcount;
s — pasmMmep B bantax dparmeHToB PFT, nepeHocuMbIX B none 3arofioBka Plen Bcex pparMeHTOB, 3a
ncknoveHnem nocnegHero pparmeHTa (rae Fecount pasHaeTca [Findex — 1]);
k — pasmep gaHHbIX B bantax koga Pnaa-ConomoHa, nepeHocuMbIX B none 3aronoBka RSK;
p — 4nucno banTtoB YeTHOCTU Koda Pnga-ConomMoHa, 40MKHO UMeTb 3Ha4YeHue 48;
Cay — MaKCcMManbHoe Yucrno pparmeHToB koga Puaa-ConomMoHa, KoTopble MOryT ObITb MOCNaHbI;
Rx .. — MUHUManbHOE Y1Ccno pparMeHToB, KOTopble AOKHbLI ObITb MOMyYeHbl, Npexae YeM MOXeT ObiTb
HavaTo aekoaupoBaHune koaa Puaa-ConomoHa. [lononHutensHble oparMeHThl MOryT noTpeboBaTh-
CHl, €CNA NPOU3OLLNN CLLUUDKU NN eCnii OANH U3 NONYYeHHbIX PparMeHTOB SIBASIETCA NOCNeaHUM.
Rx. .. PFT dpparmeHToB MOryT ObITb NonyveHbl 0AUH pas, ocTaBluMecs 6anuTbl MOTYT ObITb 3anofHEeHbI
HYNaMn 1 npegnpuHATa NonbiTka gekoauposaHna koga Pnga-ConomoHa ¢ ycnelwHbIM noflydeHneM Heucka-
XeHHoro AF naketa ¢ nomoulbto npasuneHoro CRC.

B cnyyae obHapyXeHUs1 OUTOBLIX OLLMDOK NOTpebyeTca bonbluee konniectTso PFT pparMeHTOB, Npexae
yemM opurnHansHbin AF nakeT MOXeT ObITb NPaBUNbHO AEKOAUPOBaH.

banTel 3anonHeHna, A4obaBneHHbIE B TeYeHUe npoLecca nepemexeHns koga Puaa-ConomoHa, MoryT B
pesynbTaTte NPUBECTU K DOMbLUEMY KONMUMYECTBY BOCCTAHOBMNEHHLIX AaHHbIX, YEM NepBOHaYanbLHO nepegaBsa-
Nnocbk AnNd o4eHb 60MbLUMX NAaKeTOB. TN ACNONHUTENbHBIE AaHHbIE BCe DyAYT HYNsIMU, U MOTYT ObITb Anddoe-
PEHLUPOBAaHbLI, HAa4YMHaa ¢ Z HyneBbIX 6GanToB, A0OaBNeHHbIX nNpu wudgpoBaHn koaom Puaa-ConomoHa,
MCMONb3ys 3Ha4YeHne nons 3aronoska RSz (z — vncno 6anTtoB 3anonHeHUs koga Pnaa-ConomMmoHa, nepeHocu-
MbIX B rone 3aronoska RSz (z—yncno 6anTtoB 3anonHeHUs koga Pnaa-ConomMmoHa, nepeHoCUMbIX B NOMe 3aro-
noska RSz). Pasmep koHeuHoro AF naketa moxet ObiTh onpeaeneH us nons LEN AF.
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[MpnnoxeHwne A
(obsizaTenbHOE)

PacueT choBa CRC

Mcnonb3oBaHMe UMKITNYECKUX KOAO0B € n3bbIToHHOCTBIO (CRC KOA0B) NO3BONSAET ODHapyXuBaTh OWNBKKN Nepegavn
Ha cTopoHe NnpueMmHuka. It cnoea CRC gonHbl 6bITh ONpeaeneHbl B pe3ynbrare npoueaypbl, ONMCAaHHON B 3TOM MPUI0-
XEHUWN.

CRC kog onpeaensietcs NOJIMHOMOM B CTENEHU N

Gx)=x"+g _xX""T+..+gx+gx+1,

rae:n >21.

g9:<{0,1}, i =1...n-1.
PacyeT CRC moxeT ObIThb BBINOMHEH NOCPEACTBOM CABUTOBOIO PErnMcTpa, CoaepKalwlero n CTyrneHen, 3KkBUBareH-
THbIX CTENeHn norinHoma (cMm. pucyHokA.1). CtyneHun obosHa4eHbl 0T by 40 b rae by cooTBeTCcTBYET 1, b, COOTBETCTBY-
et x, b, cooTBETCTBYET X4, b, _ 1 cooTBETCTBYET X7 ~ 1.

CAaBuroBbin pernctp dyHKUMOHMpyeT, BKtovasa anemenTbl XORSs (nckniovatowee UIA) Ha BXxogax Tex permcTpos,
rAe KOppecnoHANPYIoWMN KOSPPULMEHT g; nonMHoma paBeH " 1°.

n—1°

Bxoa AaHHbIX

MSbH

PucyHok A.1 — CRC reHepartop

B Hauane BoiuncneHnst CRC Bce cogepXMmoe permncTpoB KannbpyeTcs 0ANHaKOBO.

[Tocne nocTynneHns Ha BXO4 pernctpa nepsoro buta bnoka gaHHbiX (nepebin — MSb), cABUIOBble TAKTOBLIE
MMMNYINbCbl 3aCTaBMAOT PErncTp NepemellaTb ero coaepXxumoe Bnepe Ha ogHy ctyneHb K MSb(b, _ 1), B TO e Bpems
3arpyxas cnegyrowme ctyneHm pesynbrarom cooreetcreyrowmnx XOR onepauun. poueaypa 3atem NOBTOPAETCH AN
Kaxgoro buta gaHHbiX. Beneg 3a caBurom nocre NnocTynneHns Ha Bxog nocnegHero bura (LSb)bnoka gaHHbIX, CABUITOBbLIN
pernctp coagepxut cnoso CRC, kotopoe 3atem cuntbiBaetcs. laHHble n CRC cnoBa nepeaatotcs, HadmHas ¢ MSh.

CRC gonmxeH bbiTb MHBEPTUPOBAH (AONONHEH eAHULAMKM) Nepea nepeaaden.
NormxkeH ncnonb3oBaTbcs reHepatop nonmHoma G(x) = x1% + x12 + x° + 1.

Ecnn CRC bygeT npunoXeH K opurmHanbHbiM gaHHbiM, TO BTopon CRC, paccynTaHHbIV MO BCEN ANUHE, NPUBEAET K
NocTosiHHOMY 3HadeHuto 1D0F ..
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[MpnnoxeHve b
(obsizaTenbHOE)

Pdusnveckoe oTodbpaxeHue

daktnyeckasn nepegada PFT (nnu AF) naketoB gomkHa 6bITb BO3MOXHA MO MHOMMM BUAAM CYLLECTBYIOLLNX CUCTEM
nepegadm ¢ pasHom BO3IMOXHOW MHPPACTPYKTYPOW. TPU BO3MOXHbBIX PUBNHECKUX OTODpaXKeHUs onpeaeneHs! B 3TOM MPu-
NOXEHUWN, OQHAKO 3TOT CMUCOK HE ABNSAETCSH HM UCHEPNbIBAOLWMM, HX NpeanuceiBalo WM. HoBble OTODpaXXeHns MoryT
ObITb ONpegeneHsl B dyaywem.

B.1 lNakeTHbIe CBA3W

CeTn nakeTHOW KOMMYTaLUUN CTAHOBATCS BCce bonee 06blYHbIMU, 1 BO MHOTMX cnydasax nnbo PFT dpparmeHTol, nnbo
AF nakeTtbl MOryT 6bITb OTOBPaXXeHbl TOYHO B NakeTol ¢cBsA3n. MTU ans ypoBHSA CBA3M A0 KeH bbIThb cobntogeH, n PET dpar-
meHTauus unu PFT dparmeHTaumsa Pnga-ConomoHa A0MKHbI MCNONb30BATLCH, YTODbLI rapaHTUPOBaTb, YTO €ANHCTBEH-
HbIW NCXOAHLIN NAKeT He byaeT parmMeHTUPOBaH Ha KaHaANbHOM YPOBHE CBSI3M.

5.1.1 UDP/IP
UDP/IP — ogHa n3 cambiX NOoNynspHbIX CETEN MAKETHON KOMMYyTaUMn B Hactoswee spemsa. PFT pparmeHTsl u

AF naketbl moryt ObiTb 0TODpaxeHbl TovHO B naketol UDP /IP, ecnn npeaycmoTtpeTb cobnoaeHne MTU ypoBHA
UDP/IP. PFT dparmentaumsa nnu PFT doparmedTaumsa Pnaga-ConomoHa gonmkHa ncnonb3oBaTbCs, YTOObI rapaHTUPO-
BaTb, YTO €AMHCTBEHHBLIN UCXOAHbLIW NakeT He byaeTt dparmeHTupoBaH. Jliobon onpegenerHHeln [P TpaHCNOPTHLIN
nHtepdpenc ans UDP/IP moxeT ncnonb3oBaTtbCs, BKNoYas (Ho He orpanndmBasn), 10Base-T Ethernetunu PPP (aByxTo-
YEYHOW ) CBSA3MN.

UDP/IP npegoctaBnsieT UCTOYHUK U HOMEpPa NOPTOB Ha3HaA4YeHns, cneaoBaTenbHO, HEOBXOAMMOCTb MCNONb30Ba-
HUA aononHuTenobHoro PF T TpaHCNOpTHOroO 3aronoBKa MarnoBepPoOSATHA, OAHAKO €ro UCNornb30BaHME He 3anpeLLeHo.
UDP/IP He rapaHtupyet OoCTaBKy NakeToB, cregoBaTtenbHO ucnonb3oBaHue 3aronoska PFT Puga-ConomoHa
HaCTOSATENBbHO PEKOMEHAYETCH, HO HE SIBNSIETCS 0bs13aTENbHbIM.

B.2 NoTOoKOBBLIE CBA3M

[TOTOKOBbIE KOMMYHUKALWUN B 3TOM KOHTEKCTE ONUCLIBAOT NOOON TUMN HE NMaKEeTHbIX KOMMYHUKaUUW. [pumepamu
TakKnX KOMMYHUKaALUMWN CNyXaT aCUHXPOHHbIE NnocregoBarTerbHble KaHanbl CBA3W, CUHXPOHHbIE MNOCcneaoBaTellbHbIE KaHa-
Nbl CBA3U M KaHanbl cBsa3n TCP/IP. OtnnuntenbHas 0coOBeHHOCTb TAKMX KAHANOB COCTOUT B TOM, YTO HAUBbICLLNE YPOBHWU
(Hanpumep, AF nnn PFT ypoBeHb) 06513aHbl ycTaHaBNUBAaTh NAKETHYO CUHXPOHU3ALMIO MPeXae, YeM NblTaTbCH AEKOANPO-
BaTb MNOTOK.

Mcnonb3oBanme PFT ypoOBHA HACTOATENBHO PEKOMEHAYETCH, NOCKONbKY 3TO DbINO paspabotaHo Ans ynydweHns
HaAEXHOCTN CUHXPOHM3ALMKM NO CPABHEHNIO C HEODPaboTaHHbIM AF ypOBHEM, OAHAKO 3TOT HEOBpaboTaHHbIM AF yPOBEHL
MOXET NCNONb30BATbCH HEMOCPEACTBEHHO, eCnu TpebyeTcs.

Onsa dmnamnyecknx kaHanoB, KOTOPbIE HE rAPaHTUPYIOT BE30WNBOYHBIM NPUEM, PEKOMEHAYETCSH UCMNONb30BAHNE
OONONHUTENBHOro mexaHnama koga Punga-Conomona ¢ FEC, obecnevernHoro PFT yposHem. KaHanel Tuna TCP/IP rapan-
TNpYOT obecneveHne 6e30WnboYHON CBA3KU, HE HYXAAKLWENCH B UCMOMNb30BaHMKM 3aWMTHOroO koga Puaa-Conomona,
OAHAaKO NUHUN CBSA3N, ncnonbaywwme RS-232, moryt 6biTb NOABEPXKEHbI OWMDKamM 1, cnegoBaTenbHO, NCNONMb30BaHUE
aononHenus B Buae koga Pnaga-Conomona ¢ FEC uenecoobpasHo.

b.3 ®awun

PFT doparmeHTol unmn AF naketsl MOryT Bb1Tb COXpaHeHb! B Buae hanna agnsa opnanHoBoro pacnpeaeneHns, apxmaa-
Lnn unu nobon gpyrov uenn. CtaHgapTHoe oTobpaxeHne bbino onpeaeneHo NnyTem ncnosfb3oBaHus ONUUOHanbHO A0C-
TynHoro nepapxuyeckoro TAG anemeHTa, ogHako B byaywem apyrue otobpaxeHuss MoryT bbiTb onpegenersl, nNmbo
NpeanoXeHo ncnonb3oBaHue ero pacwmpeHns. TAG anemeHT BepxHero yposHa nmeeT TAG HazBaHue flo. M NCcnonb3yeTcs
ansa nHkancynsaumm TAG naketa, ogHa vacte Kotoporo aensaetcsa AF naketom vnu PE T doparmeHTtom B TAG anemeHTe afpf.
Boinnonpegenenbl gononHuTenbHble TAG 3neMeHThl, YTODObI KOHTPONMMPOBATL MPUEM UIU YNPAaBNSATL BOCNPON3BE4EHNEM
NaKkeToB.

5.3.1 ®awun IO (fio ) (pncynok b.1)

TAG anemeHT "flo_" — cambin BbICOKMN ypoBeHb [ AG anemeHTa B nepapxmmn pannos TAG anemMmeHTOB.

10T TAG anemeHT aencTByeT Kak KoHTenHep ana TAG anemeHdTa afpf. TAG snemeHT time (MeTka BpeMeHN) MOXET
ObITb NpeacTaBneH onuMoHarnbHoO.
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TAG Ha3BaHue TAG anuHa TAG 3HauveHue

ASCII| "fio "
8 n BUTOR TAG nakert
e |-

4 banTa 4 banTa n 6anuToB

PucyHok b.1 — ®awnn Bxoa/Bbixon

5.3.1.1 AF nakeT/PFT dhparmenT (afpf) (pucyHok b.2)
TAG anemeHT afpf coaepxxnt Becb AF naket nnu PFT doparmenTt kak TAG 3HaveHne.

TAG HasBaHue TAG anvHa TAG 3HaveHue

ASCII "afpf" AF naker

PucyHok b.2 — AF naket unu PFT dpparmeHT

5.3.1.2 MeTtka BpemeHu (time) (pucyHok b.3)
TAG anemeHT time MoXeT bbITb OTMeYeH B nNone3Hon Harpyaske noboro TAG anemeHTa fio . 3T0 MOXET BbITb 3anu-

CaHO KaK BpeMs npuema rnone3Hom Harpy3km Unm 3To MOXeT DbITb YKa3aHO KAK HAMEYEHHOE BPEMS BOCINPON3BEAEHUS. 3HA-
yeHne BpemeHu, gaHHoe B nonsx TI SEC n Tl NSEC, moxeT bbITb OTHOCUTENBHO Havana anna nnu nobon apyrou

XenaTternbHOW CChINKN.

TAG HasBaHue TAG anvHa TAG 3Ha4yeHue

I I % P 0 T

4 saia 4 Gaira

PUCYHOK B.3 — Pann MeTkn BpemMeHwm

"|_SEC: uucno uenbix Sl cekyHa, B agnanasone ot 0 go (232 —1).

| NSEC: uucnouensix SlHaHocekyHa, B agnanasoHe o1 0 40 999 999 999, 3HavyeHus BHE 3TOro ananasoHa He onpe-
AeneHbl n He AOMXHbl UCMONb30BaTbLCS.
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[MpnnoxeHwe B
(cnpaBo4HoOe€)

CurHanusauus OCHOBHbIX YPOBHEN nepegavn nu napameTpoB

[TOCKONBKY HECKONMBKO OCHOBHbIX NPOTOKONOB nepegavm ans PFT (nnu AF) nakeTtoB onpegenersl, LenecoobpasHo
TaKKe onpeagennTb 00WKKn MeToa Ans agpecaumm n M AeEHTUMUKALMKN KaXO0ro N3 3TUX NPOTOKOTOB BMECTE CUX UHANBUAY-
arnbHbIMU NapamMmeTpamn. 3TN MHPOPMALNOHHbIE onpeaeneHns npegHasHaveHbl 4ns opraHn3aunm, UCnonb3ylWwmx npo-
Tokon DCP, 4yTobb! 6bITb B COCTOSIHMM ONncaTb UCTOYMHUKKU U Lenu (agpeca npoTtokona DCP) obwenpmnHAaTbIM cnocobom.

Cnegyowme onpegeneHnsi COOTBETCTBYIOT 0OLWEMY CTUIMIO YHUBEPCANbHOIo naeHtndumnkatopa pecypca (URI), kak
onpeneneHoB IETF [2], HOHE NONMHOCTLIO CHUM COBMECTUMbI M HE AOIMKHbI CUHTAKCUYECKU pacCMaTPUBATBLCH KAK NPOTUBO-
noctaeneHne URI cneundukaymnsam. CemMaHTUHECKN TakXKe NOTOKN, YKa3aHHbIe B HACTOSALWEM MNPUNOXEHUN, HE NAEHTUP K-
LMPYIOT YHUKAINbHLIE PECYPChl; CKOpee OHM 0becrneymBaloT 04gHY U3 BO3MOXHbLIX cneundukaumm ans NnpunoxXeHus, B
KOTOpowu byaeT npmBeaeHa nHpopmaumnsa OTHOCUTENBHO HEODXOANMBLIX anemMeHToB npoTokona DCP, ocywecTBUMbIX Ha
OAaHHOM KaHarne CBHA3MN.

CunHTakcunc, ncnonb3yembin 45 onncanmsa agpecos npotokona DCP, cnegyrowmm:

- 3MTEMEHTbI B KBagpaTHbIX CKOBKax uaeHTUpUUMPYOT AONONMHUTENBHbLIE 3NEMEHTSI;

- 3MEMEHTBI B YIINOBbIX CKOBKaxX NAEHTUPUNLNPYIOT HA3BAHHbIE 3MEMEHTbI;

- CXEMY CTPOK M Ha3BaHUS/3HAYEHUA NapamMeTPOB CreayeT paccMmarTpuBaTtb 6€3 pasnnYeHns MPONMUCHbLIX U CTPOYHbIX
OyYKB;

- BONBbLWKWHCTBO NAapaMeTPOB SBMSAKTCH AOMONTHUTENBHBIMW, €CINN TAKOW NapamMmeTp He byaeTonpeaeneH, TO AOMKHO
ObITb MNPUHATO 3HAYEHME MO YMOITYAHUIO» ; €CINU HUKAKoE (3agaHHoe No YMONYaHUIo) 3Ha4eHWe He onpegeneHo, To napa-
METP He SIBNAETCH AOMONMHUTENbHbLIM;

- JOMONHUTENBbHbIE NapamMeTpbl MOryT ObiTb ONpeaeneHbl NPUNOXEHUAMN C UCNONb30BAHMEM NPOTOKONA pacrnpe-
OeNeHUA N KOMMYHUKaUWU (HanpumMmep, MakcumMmarbHOE BPpEMSA Nnepegavm unm MmakcmmarnbHOe YUCIO 3aperncTpupoBaHHbIX
banToB);

- NapaMeTpbl MOTryT MNOsIBNSATLCSH B NMTIOOOM MOopsiaKke B CEKUMM napamMmeTpa (CM. HUXe);

- HEU3BECTHbIE NapamMeTpbl U NX 3HAYEHUA OOITKHbI UTHOPUPOBATLCH U MOTYT BbITb COODLWEHBLI MNONBL30BATENIY; O
HEN3BECTHbIX 3HAYEHUSAX N3BECTHbIX NapamMeTPoB HEODX0ANMMO COOBLWNTL NONbL30BATENIO.

KomnoHoBKa agpeca ocHoBHoro DCP npoTokona BeirnsgauT crnegyiowmm obpasom:

- <scheme> <target>[.[<src-addr>:]<dst-addr>]|[?<param>=<val>[&<param>=<val>[&...]]].

OCHOBHbIE 3NNEMEHTHI:

- <scheme> (cxema) onpeaensiet OCHOBHOW NPOTOKON, KOTOPbLIW ByaeT ncnonb3oBaTbCs, HANpumep, “dep.udp. pft’
mnun “decp.tcp”. Bce ocHoBaHHble HA DCP cxembl 4OIMKHbI HAYMHATBLCHA CO CTPOKN “dep”. Ecnn “pfl’ — cypPnKe CTPOKU
<scheme>, T0 npotokon PFT mncnonebayetrcsa BMecte C yKkadaHHbIM OCHOBHbIM TPAHCMOPTHLIM MPOTOKOSIOM,; €Cnn OH
oTcyTcTByeT, AF nakeTbl nepegarnTca HENOCPEACTBEHHO, NCMONb3YA YKAa3aHHbIM OCHOBHOW TPaHCMOPTHbLIW NPOTOKOJT;

- <target> (Uenb) UMeeT PA3NUYHYIO TOYHYIO CEMAHTUKY B 3aBUCUMOCTU OT UCMONb3yeMON cXembl. HaumHas co 3Haka

te _ 99

aBoeTouns (7)) NCNONb3yeTCH Kak pasaenuTerb 3NeMeEHTa, 3T0 HE A0ITKHO UCMONb30BATLCH KaK YacTb <target> cTpoku;
- <src-addr> u <dst-addr> umeloT pasnnyHyto TOYHYIO CEMaHTUKY B 3aBUCUMOCTU OT NCMNOTNb3YEMOU CXEMDbI.

[TpnmedaHwune—Aagpeca DCP npotokona, Kotopble onyckatT src-addr KOMNOHEHT, CUHTAKCUYECKU COBMECTMU-
Mbl ¢ URI cneundunkaumnen B cooreetcteum ¢ IETF [2].

OcHoBHble NapameTpbl AF ypoBHSA (4OCTYNHBI OAMHAKOBO ANS BCEX OCHOBHbLIX TPAHCMOPTHBLIX YPOBHEW):

n i

- “crc” (disabled (bnokmpoaHo): “f7, “false” (owmnbka), “0”; enabled (pa3peweno): “t”, “true” (BepHo), “17; default (3Ha-
YyeHune nNo ymondaxHuio): “17) nozsonset nnum 3anpewaet sbivncneHne CRC ans AF ypoBHs.

OcHoBHble napameTtpbl PFT ypoBHSA (4OCTYNHLI OAWHAKOBO ANS BCEX OCHOBHbLIX TPAHCMOPTHbLIX YPOBHEWN, TOMBKO
eCnun cermenT <scheme> coaepxut cypdumkc “.pft"):

- “saddr”, “daddr” (06a no ymonuanuio — 0). Ecnv oavH nnun oba napamertpa “saddr” n “daddr” npucyTtcrteytoT, TO
napameTpsbl ‘saddr’ n “daddr’ nepenocsitcs B agpece 3aronoska PFT naketa. Ecnv oba napameTtpa onyuweHbl, PEKOMEHAY-
eTcsl, YTOObI AONONMHUTENbBHBbIE aapeca 3aronoBka He DbINKY BKNtoYeHbl B 3aronoBok PF T nakerta. [lns obpaTtHOM COBMECTHU-
MOCTW, eclnn HK saddr’ HM “daddr’ He NPUCYTCTBYIOT, NPUINOXEHNE MOXET NnocraTb agpeca 3arofioBka, Ncnonb3ys
3Ha4vYeHus B <src-addr> n <dst-addr> cermeHnTtax, nnm 0, ecnun <src-addr> n/mnun <dst-addr> cermeHTbl OTCYTCTBYIOT;

3 1

- “fec” (disabled (6bnoknposaHno): “0”; enabled (paspeweHo): “sp”, “17 ..."9%, default (3HaveHne no ymonyaxuio). “0”)
BKItovaeT/oTknovaeT mexanmnam FEC sawmntel PFT ypoBHS; 3Ha4veHne "sp” ykasbiBaeT Ha ogHonakeTHbin pexum FEC”
(FEC BkntoveHo, HO FEC He BegeT K parmMeHTauuu; ogHako, pparmeHtaymsa MoXeT ewe crnegoBate 3 maxpaklen” napa-
meTpal); 3HaveHmnsa 1...9 onpeaensoT cTeneHb 3aWwnTbl (MOXHO, HANPUMEP, YKa3aTb YNCIO BOCCTAHABIIMBAEMBbIX NOTEPD
dparmMeHToB);

- ‘'maxpaklen” (nonoxutenbHoe uenoe yncno; 6e3 orpannyenust: “07; default (3HaveHne no ymonyanuio): “0%), onpe-
nenset MTU kanana cesi3m ansi yposHsl PFT B banTax.
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DCP bygeT vacTo ncnonb3oBaTbCH AN Nepeaaydm ToW XXe camon nHpopmMaunm no MHOMMM peannsaunsim TPaHCcnop-
TUPOBKU. Hanpumep, 04AWH 1 TOT Xe NOTOK AaHHbIX MOXHO NnocnaTtb 0QHOMY agapecaTy vYepes nocrnegoBarterbHbIU MOpPT, a
apyromy — ncnonb3ys UDP/IP. Haxe no ogHomy Tvny tpancnoptupoBkn, Hanpumep, UDP/IP, ogHa cBsA3b MOXeET ocyLue-
CTBMATBCA NO MECTHOW NOKANbHO-BbIYUCITUTENBHOW CETU U BbITb OYEHb HAAEXHOW, a Apyras MOXeT ObITb HanpaeneHa
yepes IHTepHeT nnoTpebyeTt npsimon Koppekunm owmnbok. Ecnn kenatenbHo nogaepxatb pasnuyHbie BO3MOXHbIE ONLUUN
AF CRC w/vnn PFT gns ogHon n ton e norndeckon DCP cBA3Ku, Toraa oHM A0MXHbl ObiTh onpeaeneHbl Kak OTAeNbHbIE
apgpeca DCP no Bcem obbekram KOMMYHUKaAUMW. B HacTosiwee BpEMS HE CYLLECTBYET MNPOTOKONA, OnpeaeneHHoro B
npegenax DCP, utobbl goroeoputbest 06 onpegeneHHom AF/PFT npodwune Bo BpeMsl yCTaHOBITEHUS CBSA3M.

B.1 DCP 4vepes UDP/IP

10T hopmat agpeca npotokona DCP nogaepXmBaeTt Kak MHOroaapecHyo, Tak n 0QH0aAPECHYIO AOCTaBKY CO06-
weHnn. Agpec npotokona DCP oTHocuTca K HagHaveHuto DCP nepepaun, 1. €. ueneBomy XocTy (y3ny cetn) npm ogHoaa-
pPECHOW Nepeaade n LeneBou rpynne ans MHoroagapecHon goctaekm unu ansa mectHoro npuema DCP nepegavun.

OCHOBHbIE 3MEMEHTHI:

- <scheme> (cxema) nmeet 3HaveHune “dep.udpl.pft]’;

- <target> (uenb) gonxuHa b6bITb MMeHeM xocTa unu IP agpecom (kak onpeaeneno B IETF [2] (3.2.2) npealwecTByto-
wum “//7. Ana COBMECTUMOCTU NPUNOXKEHNS HE 0053aHbl nogaepXXmBaTth |IP-OyKBEHHbBIW CUHTAKCUC;

- <src-addr> — Homep nopTa UDP/IP B ucxogHom xocte B gnanasoHe ot 0 go (219—1). Ecnu <src-addr> onywieH nnu
“07, Toraa NpUNoXeHne MOXeT UCNonb3oBaTh NOO6ON HOMEP NOPTA;

- <dst-addr> — Homep nopta UDP/IP B xocTe HasHauyeHnns B guanasoxe ot 0 go (216—1).

Onyctntb <dst-addr> HeBO3MOXHO; 0 — gencTtBuTelbHbIM HOMepP nopTa cornacHo UDP cneundukaumm, HO hakTtu-
YeCKN NCKITIOYEH B pearibHbIX CUCTEMAX.

Ecnu agpec npotokona DCP onnceiBaet mecTHble napameTpbl npuema DCP nepepgayn, <target> ngeHtnpununpyer
agpec rpynnbl BEWAHUA B CliyYae MHOroaapecHoro npuema nnm mectHoro xocta (<localhostt>, “127.0.0.1" n 1. a.) ans
ogHoagpecHoro npuema; <dst-addr>ngeHtndounympyet HOMEP MECTHOIO NOPTA, KOTOP bIN AOIIKEH NCMONBb30BaTLCSH, YTOOb!
nony4utb BXoaswme naketol UDP.

[na aTon cxembl onpegeneHsl crnegyowmne 4ononHUTENbHbIE NapamMeTpbl:

- "Interface” (Ip agpec nnm cucTemHoe crneunpuyeckoe HammeHoBaHue ycTpoucTea, Hanpumep 192.168.0.27
“eth0”; default (3Ha4veHne NoO yMON4aHuio): LCNONb3YIOTCHA CUCTEMHbIE TAabNMLUbI MAPLLPYTU3AUUK). ITOT NApamMeTp YKa3bl-
BaeT, YTO Nnardgopma mapwpytmnaymm tabnuy gonxHa beiTe 06oMaeHa, n gentarpammol OyayT nepeaanbl MU NOMyYeHbl
Yyepes yKasaHHbIn nHTepdenc cetn. ns rpynnoBbIX agpecoB onpeaeneHo, YTo 310 UMeEeT OTHOLWEHME K BbIDOPY rHe3ga
IP MULTICAST IF;

- “ttl” (uncnoson, o1 0 (OrpaHNYEHO TEM XKe CaMbIM XOCTOM) A0 255 (He OrpaHnyYeHo); 3Ha4YeHUA NO YMONYaAHUIO — MO
base 3HaveHnn no ymondanHuio). Onpegensiet 3HadveHue IP. MULTICAST TTL (Bpems cywecTtBoBaHus) Bbibopa rHesaa.
MmeeT 3HaveHne TONbKO AN MHOroaapeCcHON PACChINKU U CYLLECTBEHHOE, €CINU aAMUHUCTPATUBHAA 06nacTb AENCTBUS HE
onpegeneHa ans ykasaHHOW rpynrnsl MHOroagapecHOW pacChISiKMy.
1pumep 1: dep.udp.pft://192.168.0.1:3002?fec=9&crc=0&saddr=7 &daddr=6.

Apumep 2. dep.udp://224.10.1.20:30027Interface=192.168.0.2.
lpumep 3: dep.udp://transmitter2,drm.org:1234:3114.
1pumep 4. dep.udp.pit://192.168.0.1:3002 ?tec=sp &crc=0.

B.2 DCP 4yepe3 TpaHCcnapeHTHbIe (NocrneaoBaTesibHbIe) KaHalNbl CBA3MN

OCHOBHbIE 3MEMEHTHI:

- <scheme> (cxema) nmeet 3Hadvenune “dep.ser|.pft]’;

- <target> (uenb) — CUCTEMHbIVN OnpeaeneHHbIn nAeHTUDUKATOP YCTPOUCTBA, Hanpumep, “‘COM4” unun “/dev/ttyS17;
- <src-addr> nmeeT 3Ha4eHns nons saronoska naketa PFT SRC B gnanasone ot 0 go (216—1);

- <dst-addr> nmeeT sHauenns nons saronoska naketa PFT DST B gnanasone ot 0 go (219—1).

OnpepgeneHbl cnegyowme 4oNoONHUTENbHbIE NapaMeTpbl 4N 3TON CXEMBb:

- “bitrate”(uncnoson, Hanpumep “1152007);

- “flowcetrl” ("xonxoff”, “rtscts”/“"hw” nunum “none” (Nno ymonyanuio).

pumep 1. dcp.ser.pft./dev/ttyS3:1:27bitrate=4800&fec=4 &flowctrl=hw.

lpumep 2: dep.ser:COM2:2007bitrate=115200.

B.3 DCP B/n3 channa c ncnonb3osaHnem cbannalO

OCHOBHbIE 3MEMEHTHI:

- <scheme> (cxema) nmeet 3Havenmne “dep.file[.pft]”;

- <target> (uenb) — ABNAETCHA CUCTEMHbBIM KOHKPETHbLIM Ha3BaHnem dawnna, Bkno4as nobon tpebyembln NyThb.
HaunHas co 3Haka aoetouus (“:7), NCNONb3yeTCH KaK pasgenunTernb 3N1EMEHTAa, HO HE A0IMKEH NCNONMb30BATLCH KaK YacTb
CTpOKM <target>. CueHapuem, rae 310 HEe MOXET DbITb OnyLWeHo, siBnsietcss DOS coBMecTUMbIe CTPOKMU TPaKTa, BKITOYasn
Ha3BaHue auckoBoga (“C:\tempitest.mdi”). B gaHHOM criyvyae 3HaKk ABOETOYUSA AOIIKEH BCEraa CONnpoBOXAaTbCH HEYNCTIO-
BbIM 3HAKOM (Hanpumep, 3HaK HaAKMOHHOW 4epTbl BNEBO UMM HEYUCNOBOW 3HAK Hadvana HasBaHusi hauna). B cnyvae
HeOAHO3HaYHbIX NpeanucaHun, kak C:5:6° (rage aHanu3aTtop He MOXET ACHO pewnTb, aensaetca nm C” umeHem panna, 5’

NCTOYHUKOM M "6 apeCcoM Ha3HAYEHUS, UMK ONYLWEH NCXOAHbIM agpec n hann numeet Ha3BaHme “5” Ha gucke “C”), ananu-
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3aTOP AOMMKEH NPeanonoXuTb, YTO U UCTOYHUK U aapec Ha3HavYeHus onpeaenenbl. Ecnuv npegnucaHne MoXeTt ctaTb
HEOQHO3HAYHbIM, PEKOMEHAYETCH Ucnosib3oBaTth napameTpbl saddr w “daddr’ PFT ypoBHs BMecTO <src-addr> u
<dst-addr> agpecHbIX 3NeMeEHTOB,;

- <src-addr> nmeeT 3HaveHue nons 3aronoeka naketa PFT SRC, B ananasone ot 0 go (21°—1);

- <dst-addr> nmeer sHauyeHue nons 3aronoska naketa PFT DST, B gnanasoxe ot 0 go (219—1).

[Tpumep 1: dep.file:./temp/record 1/test.dcp.

[Tpumep 2: dep.tile.pft.c:\tempitest.dep:99:100.
[Tpumep 3: dep file.pft:\\myhostimyshare\tempitest.dcp?saddr=99.

B.4 DCP 4vepe3 TCP/IP

[Mpnuncnonb3oBannm DCPyepe3 TCP/IP umeeTtcs (3anyckaeTcsi) akTMBHOE OKOHYaHME (“KITUEHT ) U NACCUBHOE OKOH-
YyaHue (‘cepBep’, OXKNaatoLWwmn 3anpocsl CBA3N). [laccnMBHOE OKOHYAHNE MOXET NPON3BOSIbHO NOAAEPKaTb MHOTOKPAaTHbIE
ceaHcbl DCP yepes TCP/IP nocnepgoBatenbHo nnu ogHoepemMmeHHo. Popmart agpeca npotokona DCP onpeaensieT naccue-
HOE OKOH4YaHue Ntobon CBA3N NoKanbHO (Ha “cepeepe”) Nnbo yaaneHHo (yaaneHHbIn agpec "KNneHTa” MOXeT 4OCTUYb COe-
OVHEHWS C “cCepBEPOM”).

OCHOBHbIE 3NEMEHTHI:

- <scheme> (cxema) umeeT 3HavenHune “dep.tepl.pft]”;

- <target> (uenb) gormkHa 6bITb UMeHeM xocTa unu IP agpecom (kak onpeaenero B IETF [2] (3.2.2), npeawecTByto-
Wum 3Haky /7. nsg cOBMECTUMOCTU NPUNOXEHUA He 00513aHbl nogaepxuBaTb |IP-OykBeHHbIN cnuHTakenc. Ecnn <target>
onpegennT mectHble napameTpol npuema DCP nepegavumn (Ha “cepiepe”), 3To onuceiBaeTcs Ha mecTHOM XocTe (“localhost”,
“127.0.0.1°wnT.4.);

- <src-addr> — Homep nopta TCP/IP B aktnBHoM xocTte (“knueHT”) B ananasone o1 0 go (21°—1). Ecnm oH onpeae-
NEH N OTNNYEH OT HYNSA B aKTUBHOM XOCTe (“KNUEHT”), TOraa aToT HOMEP NopTa AOIMKEH NCNONMb30BATBLCH KaK NOKANbHbI
NCXOAsILLMN HOMEP NOPTAa AN CBSA3W; ecnu <src-addr> onyuw,eH unm pasBeH HyIo, TOrga MOXHO UCNONb30BaTh JI060M HOMEP
nopta. Ecnv oH onpeaenex B naccmMBHoMm XocTte (‘cepBep”), Toraa tpeboBaHne apyrmx MCXoaHblX HOMEPOB noprta byaer
OTKIMOHEHO; 3HAYEHWE «KHYIb» 3KBUBANEHTHO UCKMIOYEHNIO 3TOro NnapameTpa;

- <dst-addr> — Homep nopta TCP/IP B naccueHom xocTe (“cepeep”’) B gnanasore ot 0 go (216—1).

0 — gencrTBuUTEnNbHLIM HOMEP NOPTAa, HO PaKTUYECKN HE NCTMONb3YETCH B pearbHbIX cucTemax. EcnnHomep onpeae-
NEH N OTNINYEH OT HYN$ B aKTUBHOM XOCTE ( KINUEHT"), TOraa coeguHeHnst AOIMKHbl ObITb YCTAHOBNEHBLI C 3TUM HOMEPOM
nopta. EcnunoptonpeaeneH B NaCCUBHOM XOCTe (“cepBep”), Toraa XocT A0IMKEH NPUHATL NOCTYNaKWmMe Ha 3STOT NOPT Coe-
OUHEHUS.

OnpeaeneHsl creayowme 4onoNHNTENbHbIE NapamMmeTPbl AIA 3TON CXEMBbI:

- "Interface” (Ip agpec wnn cncteMmHoe cneundmnyeckoe HasBaHue ycTpouctea, Hanpumep, 192.168.0.27, “eth(”;
default (3HaveHne No ymonyaHuio). Npuem OCYLLECTBINSETCA HA BCEX nHTepdencax ans BXoasiwmx cBs3en). IToT napa-
METP BaXKEH TONbKO ANA NaccnBHOro xocta (“cepsep”’). Ecnn oH HeceT agpec 0gHOro N3 MHTEPEENCOB XOCTAa U3 MHOXECTBA
MHTEePdENCOB, TOraa XocT A0JKEH NPUHUMATb COeAUHEHUS TONBKO HA 3TOM UHTEpdENCe.

[Mpumep 1 (Ha “cepBepe’”): dep.tep://localhost:30027interface=ethO.

[Mpumep 2 (Ha “knnenTe”): dep.tep://fyourserver:3002.
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MpunoxeHnvnel
(obsizaTenbHOE)

DCP npodunu u DCP napameTpbl

He Bce o6nactu ncnonb3oBaHUs U, COOTBETCTBEHHO, HE BCE peanuaaumnm npoTokona pacnpeaeneHms n KOMMyHUKa-
ummn (DCP) moryT notpeboBaTbCcs AN NOAAEPKKN BCEX PYHKLUMOHAIBHbBIX BO3MOXHOCTEN, obecneunBaembix DCP. [1o3aTo-
MY 3TO MPUNOXEHNE NEPEUNCTIAET TPU AOCTYMNHBLIX YPOBHA nogaepxkm ocobenHHocTen DCP, Ha3BaHHbIX npodunammn A, B n
C DCP. Onpeagenenne npochunen DCP asnaeTca Hanny4wmm cnocobom SiICHO NOKa3aTbh, Kakme OYyHKUNOHAaNbHbIE BO3MOX-

HOCTK obecneuynBaloTCAa KOHKpeTHOU peann3aunen DCP.
Kpome Toro, gononHutenbHble napameTpbl DCP obecnevunBatoT npocton cnocob bonee getanbHO NpeacTaBuUTb

HEKOTOPbIE YaCTHbIE acnekTbl npumeHeHns DCP.
[Tpodomnun DCP v npuBeaeHHble HMXe napameTpbl DCP oTHOCATCA K peanmn3aunsam KognpoBaHUsS N AeKoANPOBaAHUSA

DCP. JTliobaa peanusayunsi no kognposaHuio n gekoamnposanunto DCP |, He nogaepxuBatowas npodpuns A DCP (nonHas noa-
aepxka scex ocobeHnocten DCP), gomkHa 3asBUTb 3TOT DaKT.

.1 Onpepnenenuna npodbovnen DCP

1.1 Mpodwmnb ADCP

Peanun3auns npocdmnna A DCP noggepxmnBaet Bce ocobeHHocTH, obecnevunBaemble DCP:
- AF ypoBeHBb;

- PFT ypoBeHb ¢ agpecaunen, dparmeHTaunen n npsimbiM ncrnpasneHnem owmnbok.
[Tpodune ADCP — 370 3agaHHbIv o ymonydanuto npodpune DCP n HeABHO NPUHSATLIW, €CNK HE 0D03HaYeHa apyras

onpeaeneHHasn peannsauns DCP.
1.2 MNMpodwmnb BDCP
Peanunsauus npodpunsa B DCP nogaepxuBaet cneayowme ocobeHHocTn, obecnevmnBaemble DCP;
- AF ypoBeHBb;
- PFT ypoBeHb € agpecaunen n gpparmeHTaumem.
Hannas peanunsauns DCP He nogaepxuBaeT cneaytowyto ocobenHocts DCP: PFT ypoBeHb € NpsiMbIM UCNPAaBIIEHN-
eM OLNDOK.
Peanunsauns gekognpoeanusa DCP, nogaepxusatowero npodpunes B, A4ormKkHa ObITb B COCTOSHUN YCINELWHO AEKOAN-
poBatb PF T 3awmwenHbin AF naket ¢ ncnonb3oBaHMEM MPSMOro UcnpasneHns owmnboK 40 yCnewHoro nony4eHnst Bcex

pparmeHToB PFT.

1.3 NMpodwmnb C DCP
Peanunsauns npodpuna C DCP nogaepxmBaeT crnegyowyto ocobeHHocTb, obecnevnBaemyto DCP: AF ypoBeHs.

Peanunsauns npocuna C DCP He nogaepxmnBaeT cneayowyto ocobeHHocte DCP: PFT ypoBeHb (HMKakon agpeca-
LK unn oparmeHTaumnm, HUKakoro NPpsiMoro cnpasneHmns owmnbok).

.2 Onpenenenuna napametpoB DCP

Cneaytowme napametpbl DCP moryT ncnonb3oBaTtbes, YTOObLI NPpY HEOBXOAMMOCTM ONMUCATb HEKOTOPbIE aCNeKThl
ncnonb3oBaHms KoHkpeTHoro DCP koaepa nnn DCP gekogepa bonee nogpobHo. 3tn napameTpbl DCP, ecnu 3asBneHo,

0b6bI4HO conpoBOXaatoT cneundukauuto nogaepxmsaemoro DCP npoduns.

[TpunmedyaHun e—Ecnun ncnonbzoeanne DCP 6onee orpaHn4eHoO OTHOCUTENbHO OnpeaeneHHoro napameTpa,
YeM MaKCUMalibHOE TEXHUYECKOE OrpaHnveHne, HanoXXeHHoe B COOTBETCTBUM € NPoTokonom DCP (ynomMsaHyToro Huxe), ob

aTOM hakTe AOMKHO ObITb 3asBEHO.

.21 AFRevision
DTOT napamMmeTp yKkasbliBaeT cTaplume u mnaglme Homepa sepcum NnpoTtokona, nogaepxmsaembolie DCP kogepom unm

DCP pekogepom, B hopme “<major>.<minor>" (YNCNOBbIE 3HA4YEHUS).

Ona pekogepos DCP: ecnn peanuszauna DCP nogaepXvBaeT gnanasoH BEpCcuun, 3TO MOXHO yKasaTb, NCMNOSb3yH
3HaK “-". "<major_first>.<minor_first>-<major_last>.<minor_last>" n/unn 3ameHsas HOMep Bepcun <mMINOr> 3HAKOM "X
(KOTOPbIV YKa3bIBAET, YTO MNO KpanHen mepe Bepcus <minor> 0 KOHKPETHOro HoMepa BepCcum <major> norHOCTbIO Nogaep-

XKUBAaETCH).
bonee BbICOKME <minor> Bepcun, Yem 0603HaYeHHbIE A5 TOroO XXe camMoro Homepa <major> Bepcumn, nogaepxuBa-

I0TCH aBTOMAaTUYECKM (0bpaTHas COBMECTUMOCTD).
[Monmep: AF nepecmoTp 1.x—2.X.

[.2.2 AFMaxLen
ITOT NapameTp ONUCbIBaAeT MakcmanbHyto annny banta (AF) nonesHon Harpy3ku, Kotopast MoOXeT bbiTb 06paboTa-

Ha ¢ ncnone3oBaHnem DCP (nckntovas AF 3aronoBok).

[TpumeyaHune— MakcnmanbHbIN gzasmep AF nonesHoun Harpy3ku, 0 KOTOPON TEXHUYECKU MOXHO CUTHaNN3npo-
BaTb B 3aronoeke AF nons LEN, coctaenser 27 —1.
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.2.3 PFTMaxLen

ITOT NapameTp ONUCbIBAET MakCUManbHyO AnuHy banta nonesHon Harpy3ku naketa PFT, koTopas MOXeET ObiTb
obpabotaHa c ucnonb3osanmnem DCP.

[TpumedyaHnune— MakcnmanbHbIN pasm?f none3Hon Harpy3ku PF T, o KOTOpON MOXHO TEXHUYECKN CUTHAMNN3N-
poBartb B 3aronoBke PF T nonst PLEN, coctaBnsier 2 —1.

[.2.4 PFTMaxFragCnt

ITOT NnapameTp onucbiBaeT makcnmmanbHoe uncno oparmenHtoB PFT naketa AF, koTopoe moxeT ObliTb 06paboTaHo ¢
ncnono3osaHnem DCP.

[TpyumMmevaHune — I\2/I4a|<cmmaanoe ymncno pparmeHToB PF T, 0 KOTOPbIX MOXHO TEXHUYECKN CUTHANM3NPOBaTh B
saronoske PFT, cocraBnsier 27 —2.

[.2.5 PFTMaxAFFragCache
ITOT NapameTp NCNoNb3yeTCs TONMBKO NPW BbiNONMHeHUW gekognpoeaHuns DCP.

OH onucbiBaeT MmakcumansHoe Yncno AF naketoB, dparmeHTol PFT koTOpbIX MOryT 6b1TE 006paboTaHbl 0AHOBPEMEH-
HO MNPV NX NONYyYEHNN B NPOUN3BONIBHOM MOPSIAKe.
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[Mpnnoxenwe
(cnpaBo4HOe€)

PekoMeHaauuu no peanusauuum DCP

3TO NPUNOXEHNE JaeT HEKOTOPblE pekoMeHaauunm OTHOCUTENBbHO AeTanen peann3aumum n oLMNBOYHbIX PEeLLEHNN
npw peannsaunmn DCP pekopepa.

0.1 Ucnonb3yembin nHTepdenc

MHTepdenc mexay peanusauven DCP v npunoxeHmnem c nucnosbaoBaHmnem atom peanmsaymm DCP He onpegeneH B
npegenax obnactm NPUMEHEHUS HACTOSALWENO JOKYMEHTA.

Heobxoanmo go peannsaumm DCP ob6ecneunTtb BbIDOP 4OCTATOHYHO OOOCHOBAHHOIO U AOKYMEHTUPOBAHHOIO UHTEP-
denca npunoxeHus. TePMUH “A0CTaTOHYHO” MOXET CYLLECTBEHHO N3MEHATBHCH B 3aBUCUMOCTU OT MHAMBUAYANbHbLIX TPEOO-
BaHNWN TOIO NN NMHOTO TUNAa NPUIIOXEHUA U YCNOBUWN 3KCNnyaTauumn,

O.1.1 OnaesinonHeHns DCP kognpoBaHna 40NMXKHbI NPUHMMATLCA AaHHblE, NepeaaHHble Hapsaay ¢ He0BXoaNMbIMU
napameTpamm n LeNeBbIMM agpecamu, BCTpoeHHbIMK B Tpebyemble AF, PFT n, BeposaTtHo, FileFraming nakeTsl; BbIBOA
PE3YNbTUPYIOLLMX NAKETOB AOJIXEH OCYLWECTBNATLCS Yepe3 yKa3aHHbIM OCHOBHOW YPOBEHb Nepeaavm.

1.1.2 Peannsauus DCP gekogupoBanus gormkHa obpabateiBate DCP nakeTbl, MONyYEHHbIE Yepe3 yKa3aHHbIN
OCHOBHOW YPOBEHb Nepeaaydn, n oTrnpaensaTb NonydeHHble AF nakeTbl (MNn nx cogepXxaHmne (KOHTEHT) NIC AONMONHUTE b~
Has MHoOPMaUKUA ynpaBlieHUs COOTBETCTBEHHO) COrMacHoO NpunoXxenuto. B bonbwmnHcTBE cnyvaes gekogupoBaHue AF
ypoBHS (AF 3aronoBok, Beivncnenne CRC u 1. a.), PFT ypoBHs (nepeynopsinovenne, FEC aekoanpoBaHus/Koppekunmn
n T.A4.), Tak xe kak ypoBHs FileFraming (ecnuncnonb3yeTtcst), 4OMKHO ObITb NONHOCTHIO BbINONTHEHO BHYTPEHHEN pearnuaa-

unen DCP.

0.2 lNMepeynopaaoveHve AF nakeToB

[Tepeynopsaodenmne NnpnHATbIX AF nakeToB, Kak NpaBuno, He MoXXeT obpabaTbiBaTbecs aekogepom DCP (B oTnnyme
oT nepeynopsgoveHns PFT doparmenToB). BmecTo atoro peanusaumsa DCP moxeT otnpasnTb N0O6OM yCnNewHo Nony4veH-
HbI KOHTEHT AF nakeToB (Hapsay ¢ NnopsaakoBbiM HOMepom AF naketa n apyrom COOTBETCTBYIOLWEN MHPOPMAaLNEN yNpPaB-
NEHNS) HENOCPEACTBEHHO MPUITOXKEHUIO.

3TN AENCTBUS PEKOMEHOYIOTCH BCNeACTBUE TOro, YTO HEKOTOPbLIE MNPUNOXEHUS MOIyT 3aBUCETb OT 06paboTkn B
peanbHOM BPpEMEHU BXOOHbIX JaHHbIX, 1 NO3TOMY MOXET cunTaTbes bonee HeobxoaumMbIM 3aMeHnTb HegocTatrowme AF
nakeTbl HEMEANEeHHO, YeM BBOAUTb NIODYI0 3a4ep)XKy Ha oxuaaHwe bonee no3gHero nonydeHus Hegoctawwmx AF
NakeToB.

[axe ecnn KOHKpPETHOE NPUNOXeHne MoxXeT obpabaTtbiBaTh OnpeaeneHHoe KONMYecTBO nepeynopsiaoveHHbix AF
NnakeToB (Hanpumep, nytem bydepunsaumm Bxoaa), 3t1o byaeTt 3aBUCETb OT MPUHATOIO NPUNOXEHNEM PELLEHUS O pa3Mepe
BXOAHOIo bydepa n cBsA3aHHbIX C HAM NapamMeTpoB.

PazpelweHne 0bpaboTkm nepeynopsgoveHnss AF naketoB No3BonseT NPUMeHsTb bonee obwyto peanusauyuio DCP
OeKoanpoBaHUs B KOMBUHaUmm ¢ nobbiMm TMNOM NPUNOXEHUS — MPUIOXEHUS B peanbHOM BpeMeHu ¢/6e3 bydepusaumm
BXOAHbIX AaHHbIX UM NPUINOXEHUS HE B pearbHOM BPEMEHM.

1.3 OwnmbovyHOe noBegeHMe

IT1a DCP cneundukaums He BKNIOYaET HUKAKUX NpaBun Ans 06paboTkm omMbBOYHbIX CUTYaLWNA.

1.3.1 Tlpu BbinonHenmnn DCP kognpoBanus 06 onboYHbIX CUTYaUUSIX, KaK NpaBuno, coobaeTcsi B NPUNOXeHun
(HENPAaBUITbHbIK KOHTEHT, HEMNPAaBUIbHbIE LENeEBbIE NapamMeTpsbl, LENb HE AOCTUXUMA U T. 4.).

[.3.2 Tlpun BeinonHeHnn DCP gekoanpoBaHna Npu KOHKPETHOW peann3aynm PeErmcTpupyeTcsa n JOKYMEHTUPYETCH
ero owmnbo4vHoe nosegeHne n nHpopmaumsa ob owmnbke HanpaenseTcs B npunoxenme. ObbiMHO Npu BbinonHeHnn DCP
aekoanpoBaHunsi coobaeTcs 06 ownbKax, CBsI3aHHbIX C OCHOBHbLIM YPOBHEM Mepeaavn, KoTopbin BblNT 00603HAYEH B MPUIIO-

- B 11

XeHnn (Hanpumep, “‘nocneaoBaTernbHbI MOPT HE MOXET BbIThb OTKPLIT”, “HENnpaBuIbHbIM HOMep UDP nopta’u 1. a.).

OaHako npu 06paboTke NONYyYEHHbIX BXOAHbLIX AAHHbIX Yepe3 yCnewHo AeNCTBYOWMNN OCHOBHOW YPOBEHBL Nepeaavu
peanun3auns DCP gekognpoBaHnsi MOXET BbIDpaTh U NepeaaTth TONbKO YCNewHo gekognpoBaHHble AF nakeTbl (NN X KOH-
TEHT NMOC AONONHUTENBHYIO MHPOPMaLUIO YIIPaBNEHNSA COOTBETCTBEHHO) NPUITOXEHUS U NPOCTO OTKA3aTbCs OT NOObIX
HEBEPHO COOPMUPOBAHHLIX AAaHHbLIX (KOTOPbIE MOIyT hakTUYeCcKu gaxe bbiTb He cBA3aHHbIMU ¢ DCP) 6e3 npeaBaputens-
HOIro YBE4OMITEHUA,
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[MpnnoxeHwe E
(cnpaBo4HoOe€)

DCP cTpykTypa AByHanpaBreHHOU CBA3N

IDTO NpunoxeHne obpuUCoOBLIBAET B 0OLWKMX YepTax NpeanoxXeHne o CTPYKType AByHanpaBneHHOW CBSA3M obWero
Ha3Ha4YeHus, OCHOBaAHHOW Ha NPOTOKOINE pacnpeaeneHns n KommyHmkaumm (DCP).

[Tpunmevadnunme 1— OcHoea DCP cTpykTypbl 4ns AByHanpaeneHHOW CBA3N, NpeacTaBneHHas B 3TOM NPUIIOXe-
HUWN, — TONBKO MHPOPMATUBHAA U 4OCTYNHA A8 UCMONb3oBaHusA NobbiM npunoxennem Ha ocHose DCP. OgHako, noboe
npunoxexHune Ha ocHose DCP moxeT BbibpaTtb cobcTBEHHYI0 06paboTKy AByHaNpaeneHHbiX cessen yepe3 DCP, nonarasick
TONbKO HA UCNONb30BaHUE OCHOBHOIO YPOBHS nepegadyn (Hanpumep, TCP/IP), nnbo pacwunpss onpeaeneHme atom CTPyK-
TYpPbl COrMacHO CBOUM MHAMBUAYaANbHbIM TPEDOBAHUSIM.

[TpumedvaHue 2— CTpyKTypa 4nsa gByHanpasneHHON CBA3N, OCHOBaHHOU Ha DCP, He gaeTt HMKaknx pekomMmeH-
Oaunn OTHOCUTENBHO BbIbOpa BpeMeEHU (PETPAHCNSALNM OCTaBLUMXCH 6e3 OTBETA UINN HENOATBEPXKAEHHbLIX 3aMNpPoOCoB, MaK-
CUMAarbHOro NepepbIBa MEXAY 3anpocom U OTBETOM U T. A.). OnpeaeneHne nepepbIBOB O4YEHb CUIMBHO 3aBUCUT OT CneLum-
DOUKU NMPUNOXEHUA 1 yCcnoBuKM akcnnyaraumn. Tak kak ctpyktypa DCP ana gpyHanpasneHHOW CBA3U AO0MKHA NogxoanTb
ONSA WUPOKOro Cnekrpa npunoxXeHnu, onpeageneHne nepepobiBOB OTHOCUTCH K TEXHUYECKUM TPebOBaHUAM KOHKPETHOro

NPUNoXeHus, ncnoneaytowero aty DCP cTpykTypy A4ns agByHanpasrneHHOW CBA3WN.

E.1 TunoBble TpeboOBaHNA CBA3N

ITOT pasgen BblAenaeT HEKoTopble 0bwme nogxoabl ansi ces3m Ha base DCP, Ha koTopbIx ba3npyeTtcst cnegyowas
DCP cTpyKkTypa ansa AByHanpaBrieHHON CBSA3N.

E.1.1 TpaH3akuum

OCHOBY CB$131 COCTaBMAT TPaH3aKumu (NPOTOKONbI 06MeHa). TpaH3akumm BKNIOYaoT B Ce05:

- 0HO coobueHune 3anpoca (cneunaneHbii DCP nakeT), nocnaHHoe OT “KNUeHTa” Ha “cepBep’;

- Pa3nNU4YHOE KONMMYeCcTBO coobeHnn oTBeTa (cneunanbHblie DCP nakeTbl), NOCNaHHble OT “cepBepa’ K “KNMUeEHTy”, cOo
CCbINTKOW Ha coobLeHne 3anpoca.

E.1.2 Knaccbl TpaH3akumm

Send Transaction — TpaH3akKuusa nepegavm:

"KnueHT’ nocblnaet nudhopmauunio Ha "cepBep’.

Fetch Transaction — TpaH3akKuunAa BbLIODOPKN:
"KnueHT’ 3anpawmBaeT uHhopmauuto oT ‘cepBepa’.
Subscribe/Unsubscribe Transaction; Delivery Transaction — TpaH3akumsa nognnckKkn/oTkasa oT NnoAnuUCKM;

TPaH3aKUMA OOCTABKM:

3anpoc Ha "cepBepP” MHULMNPYET 4OCTABKY MHPOpMAaLNW.

"KnneHT” nognucbiBaeTcs HaA MHpopMauunio, npegnaraemyio cepeepom..

“‘CepBep”’ Brpeab byaet A40CTaBNATb MHPOPMaLUUIO “KIMMEHTY” KaXAbIW pa3s, korga byayt A0CTYNHbI (HOBbIE) AaHHbIE.

"CepBep’ oOCTaHaBNMBAET 4OCTABKY AaHHbIX HA AIBHYIO KOMaHAy OTKasa OT NognncKky nnmn, Hanpumep, npuv nponaga-
HUWN NePenoanucku (NepepbIB).

E.1.2.1 TpaH3akuus nepegaqm

TUNUYHbIE NPUMEPLI TUMNOB TPaH3aKUUN nepeaadn:

- KOMaHAb!:

YCTAHOBUTb YaCTOTY, BbIKITIOYNTL YEPE3 5 MUHYT, NONUTL UBETLIUT. 4.,

- YBEOAOMITEHUS:

HOBbIV NONb30BaTENb TONBKO 3arpy3urcs, OroHb Ha NATOM 3Ta)e, camopaspylleHne akTUBUPOBAHO N HE MOXET
ObITb OCTAHOBNEHO.

TnnnyHble NpUMEP bl NOTOKOBLIX KOMMYHUKALNIA;

- "KNWEHT  MOCbINaeT KoMaHay "CepBepy’ U He TpebyeT noaTBEPXAEHUS; CBS3b 3aKaHYMBAETCH HEMEANEHHO,
YCMNELWHbIN NPUEM KOMaHAb! HE MOXET ObITb MNPOBEPEH,;

- "KNWEeHT” nocbINaeT KoMaHay "‘cepBepy” n TpebyeT NoATBEPXKAEHUS MPUEMA; “‘CepBep” NOCLINAET YBEAOMMNEHNE
NoATBEPXKAEHUSA MPUEMA;

- "KNWEHT NocbINaeT KoMmaHay “cepBepy’ n TpebyeT nogTeepXaeHns 0bpaboTkm 3anpoca; NPUNoOXeHNe Ha “cepBe-
pe”’ No KoMmaHge 3anyckaeTt npouecc n yeaoMnseT KIneHTa’.

[loTeHUManbHbIE TUMNBLI OTBETA:

- HET OTBETA;

- noATBepxXaeHne npuema coobLeHus 3anpoca;

- yBeJOMIeHNe 0 cTatycax 0bpaboTkm “cepBepomM” (NprUHATas KOmaHaa, obpaboTtaHHas KomaHaa, oLMbKa BbINOJI-
HeHNsI/OK (NpaBuUNbHO) U T. A.) — BO3MOXHbIE COCTOSIHUS OnpeaenerHbl B COOTBETCTBUM C NPUNOXEHUEM.
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E.1.2.2 TpaH3akuyus BbIOOPKN

NMNNYHbIE NPUMEPDBI TUNOB TPAaH3aKLUUn BbIDOPKMU:

- NONTYHYNTE TEKYLLYIO HAaCTOTY, MONMy4YnUTE CNNCOK 4OCTYNHbIX YCNYT, MONyYNTE MHOAWKATOP Ka4vecTBa npuemau . 4.
TnnnyHble NpuMep bl NOTOKA KOMMYHUKaLWW:

1

- "KITMEHT 3anpawmvBaeT gaHHble OT CepBepa’, KOTOPbIN HEMEAITEHHO 4OCTYIMEH;

11

- “KNWeHT’ 3anpawmnBaeT aHHble OT “‘cepBepa”, Npu 3TOM OT “cepBepa’ TpebylTcsa onpeaeneHHble JeNCTBUS

(npea/noct obpaboTka).

[ToTeHUManbHbIE TUMbI OTBETA:
- NOATBEPXKAEHNE NpUemMa coobLEHNS 3anpoca;
- YBeAOMINEHNE O ctaTycax obpaboTkm “‘cepBepom” (NpuHATas KkomaHaa, obpabotaHHas komaHaa, ownbka/OK

N T. ﬂ,.) — BO3MOXHbIE COCTOAHUA OonpegerieHbl B COOTBETCTBUW C NPUNTTOXKEHUEM,

- MOCTAaBKa 3anpalmBaeMon MHQOpMaLuu.

E.1.2.3 TpaH3akuus nognnckn/otkasa ot nogrnmckKu

TUNMUYHbIE NPUMEPBI TUMOB TPAH3aKUMN MOANMUCKN:

- YBEAOMbTE MEHS 000 BCeX DyAyLLMX NONb30BATENBCKUX NOMMMHaXx (Y4€THbIX 3anncen Nonb3oBaTenen);
- 1OCTAaBKa NOTOKA AaHHbIX X.

TnnnyHble NpUMEP bl NOTOKA KOMMYHUKALWW:

11

- "KITMEHT NoANUCLIBAETCH HA CEPBUC X, "CEPBEP” aBTOMATUYECKN NOCTaBNAET AaHHble KITMEHTY BCHAKWUU paas, Korga

HOBbIE€ AlaHHbBIE AT14 CepBNCa X CTAHOBATCH HOCTYINHBIMMW,

11

- “KNMUEeHT” NOANUCBLIBAETCS HA BCE Npeaynpexaatowme coobuweHus ot “cepBepa’.

‘CepBep”’ aBTOMaTUYECKM COOBLWAET “KNNEHTY” 0060 BCEX NPONCXOAALWLMX NMpeaynpexXegeHusix.

[ToTeHUManbHbIE TUMNbLI OTBETA:

- HET OTBETA;

- NOATBEPXKAEHUE Npuema coobLeHns 3anpoca;

- YyBeAOMNEHNE O ctaTycax obpaboTkm “cepBepom” (NpuHATas KomaHga, obpabotaHHas komadHaa, ownbka/OK

N . ,El,.) — BO3MOXHbl€ COCTOHAHUA, OrnpeaerieHHble B COOTBETCTBUN C INPUTTOXEHNEM,

- JocTtaBka Tpebyemon nHpopmaunun, HULUUMPYEMOW “CepBEPOM” KaK MHAMBMAYyalNbHas TPaH3aKUMA OOCTaBKW

(B 9TOM cly4vae ncxogsuias ot cepBepa’, a He OT KIneHTta’).

E.2 DCP naketr coobweHuns

DCP naket coobuwenns — cneunanbHo chopmupoBaHHbiv naket DCP, Hecywmn nHdopmaunio, NCnonb3yemyto B

npegenax TpaH3akuymmn oT “KNMeHTa” K “‘cepBepy” unnHaobopoT. YacTtu, kotopble coctaBnatoT Takon DCP nakeTt, byayT onm-
CaHbl B NOCNeayoWwmx rnyHKTax.

E.2.1 Obwasa cTpykTypa
CTtpyktypa DCP naketa coobuweHunsi nokaszaHa Ha pucyHke E.1.

TAG TAG TAG

DCP <Transaction TAG <Command | <Transaction <Command Data>
naket Type> Length D>
coobLleHusn

4 6anta 4 Santa 4 banta 4 Santa 1 6aunT k bainToB

<Response
Reference> |Type flag field>|(optional, e.g. a TAG Packet

PncyHok E.1 — Ctpykrypa DCP nakerta coobLeHuns

Twn Tpan3akymn: ogHo n3 cneynanpvHblX TAG HasBanun (4 cumona ASCII), ykasbiBatowee Ha DCP coobuweHne m

ero tun (nogpobree cm. E.2.2) (tabnuua E.1).

Tabnwya E.1— Tunbl TpaH3akumm

TpaH3akums 3anpoc Tun coobLleHus OTBeT TUN CoodbLLEHUA
nepegavn *ts0 *{ss
BbIOOPKK *tfg *tfs
NOANNCKU *tug *tus
OTKa3a oT NoarnucKu *tng *tns
NOCTaBKU *tdg *tds

25



[OCT P 54708—2011

OnvHa TAG: anuHa cekumn TAG 3HaveHne B butax (310 kacaetcst Kaxgoro TAG nakera).

MaeHTndukaTop KoOMaHabl: yKasbiBaeT HA UHAWBUAYANbHYIO KOMaHAY; MOXET ObITb 3aKOANPOBAaH Kak 4 “yaobounra-
emMblX' cnmBona ASCII nnn kak gBondHoe Yncno; BeNUYnHbl onpeaeneHb! npu ncnonb3oBaHum 3aton DCP CTpyKTypbl AN
OBYyHanNnpaslieHHON CBA3MW.

Ccblnka TpaH3akymm: HOMep CCbINKK, BbIOPAHHBIW B KQYECTBE MHMUMATOPAa TPaH3akumm ¢ HOBOWM KOMaHAOM 3anpoca
(HANPUMeEP, CryYanHoe YNCno) U NCnonb3yembin B NioboON Nnocneayrwen KomaHge oTBeTa, YTobbl MAEHTUDOUUNPOBATL
NHAWBUAYANbHYIO TPAH3aKUM 0 (MOTOK KOMMYHUKALWW ), HUKaKNE ABa coobLWEeHNS 3anpocoB, NepeaaBaemble Mexay OaHUm
“KIMTMEHTOM” N OQHUM “CEPBEPOM”, HE AOMKHbI, HACKOIIBKO BO3MOXHO, UCMONb30BaTh TY e CaMyto KOMOMHALWIO 3HAYEeHUS
|D komaHab! u 3HAYEHUSA CCbINKU TPaH3aKUMK; NPUNOXEHWNE O0IMKHO onpeaenntb MUHUMAalIbHbIM MHTEPBAar nepen noBTop-
HbIM UCMONb30BAHNEM CCbINOK TPaH3aKUuMn.

[Tone hnara Tuna oteBeTa:

- ANs coobuEeHNN 3anpoca yKkasbliBaeT, KAKOW TUMN OTBETOB OTNPaBUTENb KOHKPETHOIo COOBLLEHNS 3anpoca XenaeT
Nony4vartb; OANH NN HECKOIBKO hnaroB MoryT bbiTb paspelueHbl (yCTaHOBNEHbI B “17);

- AN cCoOBbLEHNN OTBETA YKA3bIBAET, KAKUE TUNbI paHee 3aTpebOBaHHLIX OTBETOB 0DpaboTaHbl B Npeaenax TekyLye-
ro COObWEHNA OTBETA; KAXAbIN OTBET MOXET ObITb MOCNAH Kak MHAMBMAYanbHOE CO0bLWEeHNE OTBETA UINN HECKOINBbKO OTBE-
TOB MOIYT COAEPXKATbCHA B TOM Xe CaMOM COODLWEHNN OTBETA; Pnarn, HEM3BECTHbIE NONyYaTento NnakeTa, AOMKHbI ObIThb
obpaboTtaHbl Kak “0” (M Takmm 06paszomM NPOUrHOPHUpPOBaHs.I); nogpobHee — cm. E.2.3.

J1aHHbIE KOMaHAbI:

- ONMUUMOHaNBbHO — HaMpuMep, norne AaHHbIX UK NonHbin TAG naker,

- HanNu4Mne, pacnonoXeHmne n HPOPMaLNOHHOE coaepXaHne 3aBUCAT OT NPUMEHEHHOWU cneunduKkaumm n oT MHAOW-
BUAYalbHOIo naeHtTnpmnkaropa kKomaHabi;

- ecnn NpeacTaBnerbl, MOTyT HECTU NOAPOBHYI0 MHOPpMaUKUio, TPEDBYeMYIO, HAaNpPUMeEpP, AIA BbIDOPKM UMK NOANUCKN
Ha coobLWEHUS;

- eCnun XXe opmMaTupoBaHsbl Kak NonHbI TAG nakeT, MoryT Bcerga Hectun 3apaHee n3pecTtHole TAG anemMeHThl, onpe-
neneHHble B E.2.4.

[TpumeyaHun e— Her HUKakoro orpaHM4YeHns Ha YNCno coobLWEHUX 3anpoca NN OTBETA, KOTOPbIE NEPEHOCHT-
csA B ogHom DCP nakere.

E.2.2 TvnblTpaH3aKkuumn

Cnegylouwmne TUunbl TpaH3akymm onpegeneHsl 4ns ncnosfb3aoBaHus B npegenax DCP cTpykTypbl 4nsa AByHanpaBieH-
HOW CBS3M.

E.2.2.1 TpaH3akuus nepeaaum (3anpoc “*tsq”, oreet “*“iss”)

‘KnueHT” 3anpawmnBaeT nHdopmauyuto ot “cepaepa’ (coobuweHune 3anpoca) (pucyHok E.2). Npon3BonbHO 04HO UK
bonee coobuweHnn oTBETA MOTyT BbITh NOTPEBOBAHLI.

® — NHULMaTOP CBA3M;
— — COOOLLIEHME 3ANPOCA;
——— — = — NOMOSNIHUTENBbHOE COODLLIEeHne

PucyHok E.2 — TpaH3akuusa nepegayu

E.2.2.2 TpaH3akuus Bblbopku (3anpoc “*tfq”, oTeeTt “*tfs”)

‘KnueHTt” 3anpawmnBaeT nHdopmauunto ot “cepeepa’ (coobuweHne 3anpoca) (pucyHok E.3). 1o kpannen mepe, ogHo
coobuleHne OTBETA, cogepxalee Tpedbyemyo MHoOpMauuto, OTCbINaeTcs Ha3ag.

® — nHUMymaTop CBA3U;
— = = = == — JOMONHUTENbLHOE coobLUeHne

Pucynok E.3 — TpaH3akyusi BbIDOPKU
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E.2.2.3 TpaH3akuusa nognucku/otkasaoTnognucku (sanpoc “*tuq”/“*tnq”’, orset “*tus”/“*tns”’). TpaH3akuus
nocrtaBku (3anpoc “*tdq”, orBeT “*tds”)

“‘KnneHT” nognucbiBaeTca Ha, BEPOATHO, HE OnepaTUBHYO MHPOpMaLUUIo, NpeanaraeMyio “cepeepom’ (TpaH3akuus
noanuckun) (pucyHok E.4). “Cepep” nepenaeT nHpopmauuno “KNMeHTY” BCAKUN pas, koraa (HoBble) AaHHble CTAHOBATCH
OOCTYNHbI (TpaH3akuua aoctaBkun) (pUcyHOK E.4). “CepBep” npuoctaHaBNMBaET AOCTaBKY AAHHbIX MPU NPUEME TPaH3aKL K
OTKa3a oT NoANUCKU Unn, Hanpumep, nocne cbosa (nepepbiBa).

ITrobas ykasaHHas Bbille TpaH3aKLUKUA COCTOUT, NO KpanHe Mepe, N3 coobLeHmns 3anpoca 1, NPou3BOSibHO, OAHOIO
nnu bonee coobLleHNn oTBeTa (HanpuMep, Kak NoATBEPXAEHME Npuema).

® — MHMUMATOP CBA3MU;
— - — COOOLLEHME 3AMPOCA;
— - = — [NOMNOSIHUTENbHOE COoODLLEeHne

nognucka

aocTaBKa
naHHbIX

OTKa3
OoT NoANUCKA

PucyHok E.4 — TpaH3akuna noanucku/oTkasa oT NOAMNUCKN, TPaH3aKLUUA 0OCTaBKU

E.2.3 lone donara tuna orBeTa

[Tone pnara Tuna oteBeTa cocTouUT N3 8 bUTOB. Kaxkabin OUT npeacrtaBngeT cneynanbHbIn TUMN TpebyemMoro cooblLue-
HUA OTBETA (CM. HUXe).

B coobuieHnn 3anpoca cooblieHne oTBeTa TpebyeTca ANnd BCeX TUNOB OTBETOB, 00O03HAYEHHbIX hnaramu.

B coobleHun otBeTa 0anH U1 HECKOSbKO HabopoB OMTOB B CBA3aHHOM COODLLIEHUM 3anpoca MOTyT YKasbiBaTb, UTO
OTMe4YeHHble OTBETbl 06paboTaHbl B COOTBETCTBUN C TEKYLLUM COODLLIEeHMeM oTBeTa. Y1Ucno oTaenbHbIX COOOLLIEHNN OTBE-
Ta Ha KOHKpeTHoe coobLeHne 3anpoca Haxoautca noaTomy ot 0 (donar He Obin yCTaHOBMAEH) A0 Yncna oaroB, ykasaHHbIX
B coobLleHUn 3anpoca (Kaxabin Tun coodbuleHnsa oTeeTa nocbinaeTtca Kak otaenbHbin DCP nakeT). B nocnegHem cnyyae
TONbKO OAMH OUT nonga donara yctaHaBnmMBaeTCAa B COOOLLIEHNM OTBETA.

[Tone pnara Tuna oTBeTa UMEET CTPYKTYPY, NPeacTaBieHHY Ha pUcyHKke E.S.

out 7 ouT 6 out 5 outbl 4..0

noareepxxnoeHme Ha4valli0 OKOH4YaHUne

npuema 06paboTkK 06paboTKkM [onpeaeneHHoe npunoxeHuel

<[lone dnara Tuna oreeta>

1 bant

PucyHok E.5 — CTpyKkTypa nons donara tuna otTeeTa

CTaHOapTU3NPOBaHHbIE TUMbI OTBETa UMEIOT CrefyioLLee BblpayKeHUe:
- NoATBEepXAeHne npuemMa: coobLleHune 3anpoca bblino ycneLHo nony4yeHo (nepenaya nonydunna noaTesepxgeHue);
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- Ha4Yano obpaboTKN: NAEHTUMPUKATOP N3BECTEH N 0DPabOTKaA MOXET TEXHUYECKM ObiTb BbINOMHEHA; NPOU3BOIbHO,
OONONTHUTENBbHO NPeACcTaBNeHHble AAaHHbIE, CBA3AHHbIE C KOMAaHAOW, HAaXoAsTCA B pa3pelleHHbiX npeaenax (KOHTeHT
OTHOCUTCSH K 0BLEMY NOATBEPXKAEHUIO);

- KOHeU, 0bpaboTKN: KOMaHAA OKOHYATENbHO BbINONTHEHA (KOHTEHT OTHOCUTCSH K OnpeaeneHHOMY NoATBEPXKAEHUIO).
HononHutenbHbin TAG a1ieMeHT COCTOAHUSA (HaCTb AaHHbIX KOMaHAb!) MOXET NpeaocTaBUTb MHOPMaUKno 06 yecnexe nnwu
Heyaade.

OnpeaeneHne nncnonb3oBaHne Bcex apyrmx donaros onpeaensetca npunoXxXeHmem, ncnonbdyrowmm DCP cTpyKTy-
Py Ans AByHanpaBleHHON CBS3MN.

[TpunmeyaHwune—IJhwboe npunoxenne, ncnonelyrwee 3ty DCP cTpykTypy Anst AByHanpaeneHHoOW CBA3N, A0I-
XXHO, NO KpanHen Mepe, nogaepxmeartb NogreepxaeHue npuema. [logaepxka n To4HOEe 3Ha4YeHne pyrmx AByxX CTaHgapTw-
3NPOBaHHbLIX Pr1aroB MOryT U3MEHSTLCSH OT MPUNOXKXEHUSA K MPUINOXEHUIO, OOAHAKO OHW OOMKHbI COOTBETCTBOBATL 3HAYEHW-
AM, YKa3aHHbIM BblLLE.

E.2.4 [laHHbLIe KOMaHALI

[aHHble KOMaHObl — HeObXognmasi MHpopmauus, YTobbl 0b6padboTaTh TekyLee coobLWEHNE. DTO MOXKET ObiTb 3HA-
YeHune napameTpa, Tpebyemoe Ansa KOHKPETHOM KOMaHAbl B Npeaenax 0TOCNaHHOro coobueHus 3anpoca, 3HavyeHue, KOTO-
pO€ BO3BPALLEHO BHYTPU OTBETHOIO COOBLWEHNS TPaH3aKkumn BbIBOPKKU, UMK AOCTABKU AAHHbLIX KITMEHTY, KOTOPbIN HA HMX
npeaBapuTenbHO Noagnucarncs.

[lononHuTenbHas cekumnsa AaHHbIX KOMaHAdbl MakeTa coobLWeHns MOXKET HECTU B cebe aHadeHue nnu nonHein TAG
nakeT. Hanu4ume, pacnonoXxeHme n coaepxaHue 3Toro Nons 3aBUCHT OT NMPUIMOXEHUHA N KOHKPETHOro naeHtTundunkarTopa
komaHab! (cm. E.2.4.1).

Kpome Toro, gaHHble COOTBETCTBYIOLLEN KOMaAHAbI MOTYT TAKXe NEPEHOCUTBLCH B BEPXHEM NEPAPXUNYECKOM YPOBHE
coobuwenna DCP nakerta, Hanpumep, 4Tobbl NnogaepXatb COBMECTUMOCTb MOAMNUCKN AaHHbIX AocTaBku (cm. E.2.4.2).

E.2.4.1 [lone gaHHbIX KOMaHA4bl, Hecywee nonHbin TAG naker

Ecnn none gaHHbIX KOMaHAbl HeceT NonHbi TAG nakeT, OHO MOXET UCMONb30BATLCH, YTODbI TPAHCNOPTUPOBATL
napameTpbl, CBA3AHHbIE C KOHKPETHLIM MAEHTUMPUKATOPOM KOMaHAbI, UNU TPAHCNOPTUPOBAaTL NbyIo apyryto dopmy
nHopopmaumn. Onpegenenne TAG anemeHTOB, cogepxaweecsd B TAG nakerte, npunoxeHnem, uncnonsdyowmm DCP
CTPYKTYPY AN ABYyHaNpasrneHHON CBA3U, MOXET TaKXe 3aBUCETb OT 3HaAYEHUA naeHTndmnkaropa komaHabi.

OaHako HekoTopble TAG anemeHThl (Tabnuua E.2) npeaonpeaenersl BHACTOSLWEM MYHKTE, YTOObI 06ecnevnTb €au-
HOODpa3Hoe pelweHne Ans KogNPoOBaHUA JaHHbIX 0OWEro HasHavYeHUs (NPUMEHSIETCSH, TONBbKO €CMNU Mose AaHHbIX KOMaH-
bl HeceT nonHbin TAG naker).

Tadbnwua E.2— TAG snemeHThl

TAG HasBaHue TAG 3Ha4veHue OnucanHue

*sta 2 banta <uHOuKaTop COCTOSAHUSA >+ 9™1 TAG anemMeHTbl HECYT MHOPMAaUUIO O cTaTyce, Hanpu-
n 6anToB ONUCaAHUA COCTOAHUS; MEP Kak OTBET Ha koMmaHAay (ycnex/Heygada n 7. a.);
<UHONKATOP COCTOAHUS>: onucaHue CoCTOoAHUS — NPOoCcTon HhOoPMaTUPOBAHHBLIN TEKCT
4 buta — KJ1acc COCTOoAHUSA + UFT-8;
12 BUTOB — KOO COCTOSAHUSA KIacc COCTOAHUA:

0 = OK (xopowo);

1 — npepynpexaeHune,

2 — OWnbKa;

3 — 14: cneynanbHOE NPUMEHEHWUE,

15:. HeonpeaeneHHbIN/HEN3BECTHLIN,

KO, COCTOSIHUS. crieyuarnbHOE NPUMeEHEHNE

*rqu m DanTOB dopmaTt n aAnnHa onpeaenstoTC KOHKPETHLIM MPUIOXEHUEM
N 3aBUCKHT OT naeHTUdUKaTopa KomaHabl

*rsp p bantos dopmaTt n annHa onpeaensatoTCH KOHKPETHLIM MPUITOXEHUEM
N 3aBUCHAT OT MaeHTUPMKaTopa KomaHaol

TAG a3nemMeHTbl “rqu” 1 “rsp” MOryT UCNOMb30BaTLCA AN TPAHCMOPTUPOBKN AOMNONMHUTENBHOU MHpOpMaLUUN, OTHO-
CHALLENCSH K NOANNCKE NN CoOODLWEHNIO OTBETA COOTBETCTBEHHO.

E.2.4.2 CBsidaHHble AaHHbIE KOMaHAbI B IMaBHOM YPOBHE Mepapxumn naketa coobLeHns

B HEKOTOPLIX crnyvasx uenecoobpasHo nepegasaTtb MHPoOpMauuio B rnaBHOM ypoBHe nepapxum DCP naketa coob-
LLIEHWS.

[Tpumep atoro — MDI noTok, npeaBaputenbHO NOANMUCAHHLIM HA KNneHTa n Tenepb 4OCTaBNEHHbIN CepBEPOM: YTO-
Obl ObITb 0OpaboTaHHbIM cTaHgapTHbIM gekoaepom MDI, baktnyeckne gaHublie MDI gonxHbl ObITh pacnonoXeHbl B rNas-
HOM YPOBHE nepapxumun. 3tm gaHuble MDI Tonbko conpoBoXaatoTesi ¢ COOBLWEHNEM JOCTABKM.

28



FOCT P 54708—2011

Hpyrov npumep — 06paTtHO COBMECTUMOE PaCLLUNPEHMNE MPOTOKONOB, B HACTOSILWLEE BPEMA HECYLWNX KOMaHAb! U CBSI-
3aHHblE C KOMaHA0W AaHHbIe Ha rMaBHOM ypoBHeE. J1iobon 3anpoc unu oTBET (B HACTOSLLLEE BPEMS HAXOAALWMECSH HA INaB-
HOM YPOBHE) MOTYT NPOCTO AOMONHUTENBHO COMNPOBOXAATLCA C OTNPAaB/EHHBIM COODWEHNEM NI COOBLWEHNEM BbIOOPKN
COOTBETCTBEHHO (OAWMH AONONMHUTENBHBLIN TAG 3NeMeHT Ha KoMaHAay). ITO nepegaHHoe coobleHne unu coobueHne
BbIDOPKM MCNONb3YET, HAaNpUMep, TO XXe caMmoe Ha3BaHue KoMaHabl, Kak onpeaenerHo ana TAG HasBaHus KoMaHgb! (NN
naeHTMduUKaTopa KomaHabl, rae sTo NPUMeHNMo), n gobaenset Bce ocobeHHocTn DCP cTpyKTYpb! ANS ABYHANPaBIeHHON
CBs13M B6e3 aybnupoBanns PakTYecKn NoNe3HbiX A4aHHbIX OT IMAaBHOMo YPOBHS B CEKLUUIO AaHHbIX KOMaHAbl COObWeHNs.
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KoppekTop f1.5. MumpoaHosa
KomnetotepHas sepctka MM.A. Haneuxkurou

CpnaHo B Habop 02.07.2012. MoanucaHo B nevatb 10.09.2012.  dopmat 60 x 84);.  MapHuTypa Apuan.
Yen.ned. n. 4.18.  Yd.-uzao. n. 3,70. Tupax 114 3ka3. 3aK. 765.
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