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BBegeHue

ETSITS 102 821v1.3.1 (2010—12) cozaaH O6beanHeHHbIM TexHn4Yecknm komutetom (JTC) «Pagunose-
waHue» EBponeickoro paguosellatensHoro cotosa (EBU), Esponeickoro kommnteTa no craHgapTusauum B
anekTpoTexHuke (CENELEC) n EBponeiickoro MHCTUTYTa No cTaHgapT1saumm B o6nacti TenekoMmyHUKaLmia
(ETSI).

Bonbluoe KONMYeCTBO NPOTOKOMOB CBSA3M Gbino paspaboTaHo, YTobbl obecneynTb HageXHbIA obmeH
[AaHHBIMU NPU LLIMPOKOM UCTIONb30BaHWUN PasNUYHON TeXHUKU. HekoTopble 0CHOBaHbI Ha UCNOMb3OBaHUN ABYX-
CTOPOHHe cBA3U, YTObLI 06ecneunThb 3anpockl Ha NOBTOPEHUE NPONaBLUKMX UM UCKaXXEeHHBIX COOBLLIEHUI, B TO
BpEMSI Kak Apyrue 0CHOBaHbI Ha NPSIMOM KoppeKLMK oLInBoK ¢ Ucnonb3oBaHueM koaa Puga-ConomMoHa, 4tobbl
BOCCTaHOBUTbL OpUrMHarnbHoe coobuieHue. K coxaneHuto, 60MbWUHCTBO NPOTOKONOB bbinu pazpaboTaHbl Ans
KOHKPETHBIX MPUMEHEHWIA 1 He MOTTM AOCTaTOYHO YCMELLHO UCNOSb30BaTLCA B MHOrOaApecHbIX CeTAX UM He
noaxoAunu Anst UCMosb3oBaHUsl B OfHOHaNpaBneHHbIX CXeMax, 4acTo ABNAIOWMUXCA OCHOBOW B pacnpeaenu-
TenbHbIX cucTemax. Korga paccmatpusaricst Bonpoc o paspaboTtke npoTokona pacnpegenerua ans DRM, Hu
OfIVH U3 AOCTYMHBIX NPOTOKONOB HE COUMU NoAXoAsALLUM, BCrieACcTBUe Yero 6bino pelleHo paspaboTatb Hagex-
HbI MPOTOKOS CBSA3U HWXKHEro YPOBHS, NOAXOASLLMNIA AN OAHOHaNpaBneHHbIX U ABYHaNpaBneHHbIX KaHasoB
CBSI3U, KOTOPbIA oTBeYan 6bl noTpebHocTam DRM, HO Takke Obin 6bl AOCTAaTOYHO rMBKUM, 4TOOLI OTBEYaTh
NoTPeBHOCTAM APYTUX NPUMEHEHNIA.
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HAUWOHANBbHBIA CTAHBJDAPT POCCUUCKOW OSGEOEPALUWUMU

CUCTEMA LU®POBOIO 3BYKOBOIO PAOUOBELWAHUA DRM
MpoTokon pacnpepeneHusa u kommyHukauum (DCP)

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

DataBBegeHnsa — 2012—09—01

1 O6nacTb NnpUMeHeHusA

HacTtoawmn ctaHgapT oTHocuTea K cucteme DRM, ocywectensowen ungposoe 3ByKOBOE BellaHue B
cooTBeTCcTBUMM ETSI [1].

CtaHgapT ycTaHaBnuBaeT TpeboBaHusa Ans pacnpegeneHunsi B cucteMe DRM kommyHuKaLumin obuiero
NPUMEHEHUS, NOAXOAAWMX AN MHOroaApecHon nepefayn AaHHbIX MHOTUM nonydaTensam (aboHeHTam),
NCMNOMb3YHOLWMM OQHOHAaNPaBeHHbIE CETU CBA3MN.

2 HopmaTuBHbIE CCbINKK

B HacTosiluem CTaHOapTe HOPMaTUBHBbIE CCbIJTKN HE NCMONb30BalInChb.
3 TepMMHbI, onpeageneHuns, 0603Ha4YeHns n COKpawieHunsa

3.1 TepMuHBLI U onpeaeneHus

B HacTosilwem cTaHgapTe NpUMeHeHbl criefyoLne TePMUHbI C COOTBETCTBYIOLLUMI onpeaeneHnsMu:

3.1.1 6anT(byte): CoBokynHOCTb 13 8 BUTOB.

3.1.2 npotokon pacnpegeneHuss u kommyHukauum (Distribution and Communication Protocol;
DCP): lNpoTokon cBA3W TpaHCMOPTHOrO YPOBHS, NpeaycMaTpyBaloLWLniA hparMeHTaunio, agpecaunio n/unu
HaJeXHy'o nepeaady AaHHbIX MO kaHanam ¢ ownbkamu ¢ ucnonb3oBaHnem koga Puga-Conomora anst obecne-
YeHWst NPAMOI KOpPeKLMM OLLGOK.

3.1.3 paspeneHue Ha ¢ppenimbl (Application Framing; AF): YposeHb DCP, o6ecneunsatowwmin normdec-
KYI0 rpynnupoBky MHOXecTBa TAG 3n1eMeHTOoB.

3.1.4 AF naket (AF Packet): CoBokynHocTb TAG 3M1eMeHTOB C 3arofloBKOM, Hecyllasi CBA3aHHbIA 1
He3aBUCUMbI A BITOK faHHbIX.

3.1.5 TAG 3HaueHue (TAG Value): MNonesHas Harpyska TAG anemeHTa.

3.1.6 TAG Ha3zBaHue (TAG Name): HaseaHue nonga B uHamMsuayansHom TAG anemeHTe, UCMONb3ye-
Moe ANnd uaeHTudnkauumn nHaMBUayansHoM YacT nHopmauun.

3.1.7 TAG nakeT(TAG Packet): Habop TAG anemMeHTOB, NEPEHOCALLMIA CBA3AHHbINA 1 MOAYbHbIN 610K
OaHHBIX.

3.1.8 TAG anemeHT (TAG Item): DCP anemMeHTHbIN TUM, 06beJUHSAOLLMA B € AUHBIX NIOTMYECKMX AaH-
HbIX Ha3BaHWe, ANUHY U 3Ha4YeHUe AaHHbIX.

3.2 O6o3Ha4yeHuA

B HacTodAleM cTaHaapTe NpUMeHeHbl cregytolime 0603HadeHns:
N, — 3naueHune «N», BbpaxxeHHOe B 0CHOBaHMM «X». OCHOBaHWE «X» JOMKHO ObITb AECATUYHBLIM, TaKUM
06pa3om 2A,, eCTb LIECTHaALATUPUYHOE NPeAcTaBMNeHne AeCATUYHOTo Yucna 42;

U3paHve opmumanbHoe
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rx"| — HauMeHbLLIee Lienoe YACHo, YncreHHo Borbliee, Yem X. MIHoraa U3BecTHO Kak yHKLMSA «NOTOSKa»;

LXJ — Haubonbluee Lenoe YACNo, Y4CTIeHHO MeHblee, YeM X. VIHoraa n3BecTHO Kak hyHKLMSA «ronay;
X

= — pesynbTaT AENEHUA BENUYUHBI X HA BENUYUHY V;

y

MIN{a, ..., Z} — HauMeHbLUas BenUYMHa B NEepeYHe.
3.3 CokpalleHus

B HacToAweM cTaHaapTe NpUMeHeHbI CreayroL e cCoKpaLleHus:

AF (Application Framing (aDCP Protocol Layer) — pasgenerune Ha dpeimbl (yposeHb DCP npoTtokona);

ASCII (American Standart Code for Information Interchange) — amepukaHckuin 8-6UTOBbIV cCTaHAAPTHLIN
ko anst obmeHa nHgpopmaumnei;

CRC (Cyclic Redundancy Check) — LMKIM4eCcKniA KOHTPOSb C U3OBITOYHOCTLIO (MeToA OBHapyXeHuUs
OLWMBOK C UCMONb30BaHWEM MONIMHOMMATBHOTO KOAA);

DCP (Distribution and Communication Protocol) — npoTokon pacnpeaeneHusi ¥ KoMmyHUKaLmu;

DRM (Digital Radio Mondiale) — BcemupHoe LudpoBoe paamo;

FEC (Forward Error Correction) — npsimasi KoppeKLus ownbok;

IP (Internet Protocol) — NHTepHeT-NpoToKO;

LSb (Least Significant bit) — mnagwumi sHa4yawmn 6ur;

LSB (Least Significant Byte) — mnagwuia sHa4awmi 6anT;

MSb (Most Significant bit) — cTapLuii 3Havawwmin 6uT;

MSB (Most Significant Byte) — cTapLunit 3Havawwmn 6air;

MTU (Maximum Transmit Unit) — makcumanbHbin 6nok nepeaayu;

PFT (Protection, Frangmentation and Transportation) — 3awwura, pparmeHTaums, TpaHCNOPTUPOBKA;

PPP (point-to-point protocol) — npoTokon ABYXTOYEYHOro COeAUHEHUS;

RS (Reed Solomon) — Pua-ConoMoH;

TAG (Tag, Length, Value) — Ter, anuHa, 3HaveHue;

TCP (Transmission Control Protocol) — npoTtokon ynpasneHua nepegayen, OamH U3 OCHOBHBIX CETEBbIX
npoTokonos NHTepHeTa, NpeAHasHayYeHHbIA Ans ynpasrneHus nepegayden gaHHbIX B ceTax TCP/IP;

UDP (User Datagram Protocol) — npoTokon nepegayv nofb3oBaTenbCkux Aentarpamm.

MpwumeuyaHune— B TekcTe cTaHgapTa, eCnm He yKa3aHo MHOe, NPUHSTO cnegylowee cornalleHme o nopsigke
crnegoBaHus GUToB:

- Ha pycyHKax 6uT unu 6aiT, NokasaHHbIN creBa, paccMaTpuBaeTCsl Kak NepBbil;

- B Tabnuuax 6ut nnm 6anT, NokasaHHbIM CNeBa, paccMaTpUBaeTCsl Kak NepBbIN;

- B nonsix 6arTa crapumi 3Havawmm 6ut (MSb) paccmatpuBaeTcsi nepBbiM M 0603Ha4vae Tcs 6onblumm Yucnom. Han-
pumep, MSb ognoro 6avita o6o3navaeTcs “b;” , a mnagwmin sHavawmii 6ut (LSb) o6osnavaetca “b,”;

- B BEKTOPax (MaTEMaTUYECKNX BbIPKEHNSIX) BUT C HAMMEHBLUMM MHAEKCOM PacCMaTPUBAETCsl KaK NEPBbIN.

Mopsinok nepegaum (MSb — cHavana unu LSb — cHauana) gormkeH ucnonb3oBaTbCA yCTaHOBNEHHbIM NOPSAKOM
OTHOCUTENBHO PU3UUECKON NHUK CBSI3W. Tam, rae oba nopsigka AencTBUTENbHbI, cCHavana 6yaeTt ucnons3oBarbca MSb.

4 OO6Lee onucaHue

4.1 0630p cucTeMbl

HDOTOKOJ'I pacnpegeneHna 1 KOMMyHuKauum cneuunanbHO pa3pa60TaH, yT0bLI 0bECneuUnTL HaaexHyo
MHOroagpecHyio CBs3b LieHTpallbHOro cepBepa ¢ MHOXXeCTBOM NPpUeMHUKOB. Ownbkun Ha J'IIAHI/IM(HX) CcBA3N
MOoryT 6bITb OGHapy)KeHbI nucnpasneHbl NyTemMm npuMeHeHUd Koaa Puaa-ConomoHa c npAMbIM UCnpasneHnem
owubok. B pesynbTaTte UCNosib3yemMble JIMHUU CBA3N MOTYT ObITb OoAHOHanpaBlIeHHbIMU, 4YTO obecneuunsaer
noTeHunanbHO CyleCTBEHHYO 3KOHOMMUIO 3aTparT.

M pumeyaHne— I1oT yHmBepcanbHoii DCP npoTokon He onpegensieT HUKaknX Npaewit Ui orpaHnYeHnin Npu
BbIGope nepeaaun. Boibop npaBun onpegensercs KOHKPETHLIM NPUITOXKEHNEM U NMOSTOMY PacCMaTpUBaeTCsl UHAWBUAYanNb-
HO ANSA KaX0ro onpeaeneHusi NPUKIagHoro NpoTokona.

4.2 ApXuTeKTypa cUcTeMbl

MpunoxeHns gaHHbLIX NepefaroTcs ¢ cepBepa Ha NPUMEMHUK Yyepes psf YPOBHEN, Kak nokasaHo Ha
pUcyHke 1.



CepBep npuioxeHuii Sformueckmn
KaHas CBA3N

Ter, onHa, 3HaveHve

(TAG)
Pazfienene Ha thpeiivbl MpoToKo/bl
pacrpeseneHus
1 KOMMYHVKaLWN
(DCP)

3awwmra, doparmeHTaumns
1 TPaHCMopTMpOoBKa
(PFT - onumoHasbHO)

HanexHbili kaHan
cBA3N

KaHan cBsA3n
C oLMGKamu
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KnueHT-npunoxeHua

Ter, o/vHa, 3HaueHue

(TAG)

PaspneneHve Ha chpeimbl

3awyra, dparmeHTaums
¥ TPAHCTOPTVPOBKA
(PFT - onuuoHasibHO)

PucyHok 1— Ctek DCP npoTokosia

[aHHble KaXA0ro ypoBHA MHKaNCyMpoBaHbl B CEPUN NakeToB. YpoBeHb TAG MHKaNCynmpyeT 3/1eMeH-
TapHble 3/IeMEHTbI faHHbIX MPON3BOIbHOW ANMHbI, B TO BPEMS Kak ypoBeHb AF KOMOGUHMpYeT aNieMeHTapHble
JaHHble B eVHbI 610K CBSAA3AHHbIX AaHHbIX. JloNoHUTEeNbHbIA (ONUMOHANbHO) ypoBeHb PFT no3BonseT ocy-
WecTBNATbL hparmeHTauuio noTeHunanbHo 60nblwnx AF nakeToB M fo6aBnseT BO3MOXHOCTb agpecaunun un
npsamoro ncnpasneHus owmnbok (FEC). Maketol AF nnn chparmeHTbl PFT moryT Torga TpaHcnopTMpoBaTbecs No
N 60My M3 MHOXeCTBa hM3MYECKUX KaHa0B, BK/IOUas (He orpaHnYnBasl) aCUHXPOHHbIV NocnefoBaTeNbHbIN,
UDP/IP n gaxe coxpaHeHHbI Kak haiin Ha agucke. MpuMep BO3MOXHOIO BaprMaHTa YPOBHEN CBA3M MOKasaH Ha

pucyHke 2.

PazpeneHve Ha dpelimbl

(AF)

3awwmra, parmeHTaums
1 TPaHCMOPTMPOBKAa
(PFT - onuyoHas1bHO)

TCP/IP

Mocnepo-

BaTe/bHbIN Painn UDP/IP

U

OpHoHanpaB/EHHbI KaHa
CBSI31 C OLUMBKaMK

HapexHblii
[ABYHanpaB/IeHHbIA KaHa1
CBSA3U

PaspneneHnve Ha dhpelimbl

(AF)

3awwmTa, doparmeHTaums
1 TPaHCMOPTMPOBKA
(PFT - onupoHasibHO)

TCP/IP

o Mocnepo-
UDP/IP Pann BaTe/IbHbINA

U

PurcyHok 2 — Mprmep ypoBHeli cBsizn DCP
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XoTs B NpeAcTaBeHHOM NpMMepe UCNoNb3yeTcs KaHarn nepefayn gaHHbIX ¢ olwmnbkamu, yposeHs PFT
Takke noneseH Npu UCMonb30BaHUM HAaAEXHbIX KaHaNoB nepeaayn AaHHbIX, KOTopble He obecneYvnBatoT Oy HK-
Luo agpecaunm TpaHCMopTUPOBKA.

4.2.1 TAG aneMeHTbl, AF naketbl U PFT cpparmMeHTbI

KpaTkuin 0630p CTPYKTYpbl AaHHBIX Ha Pa3fINYHbIX YPOBHSIX MPUBEAEH Ha PUCYHKe 3.

TAG TAG TAG 3anonHeHue
TAG anemenT Ha3BaHue AnuHa 3Ha4yeHue TAG anemeHTa
== ———
TAG TAG TAG TAG 3anonHeHne
TAG naxer ANeMeHT SMNEeMeHT aneMeHT aneMeHT TAG naketa
-~ /=== P
= =~ . ~ ~ - - A - -
AF
AF naket 3arONOBOK MonesHas Harpy3ska (TAG naker) CRC
S ~ A ~
NN - 2N A . RN |
PFT dparmeHTsl PFT MonesHas PFT MonesHas PFT MNonesHan
(ecnvn Mcnonbaylon) 3arornoBok Harpysaka 3aronoBokK Harpyska 3aronoBoK Harpy3ka

PucyHok 3 — TAG anemenTbl, AF naketsl u PFT doparmeHTsl

5 TAG ypoBeHb

TAG ypoBeHb hopmupyeT uHTepdeinc Mexay npunoxeHuem u DCP. B npeaenax TAG yposHst TAG ane-
MEHTbI MHKaMNCynMpPoBaHbl Kak UHAUBUAYaNbHbIE 3NIeMeHThl AaHHbIX. TAG anemeHThl 06beauHeHbl B TAG
nakeT, 4To6bl chopmmnpoBaTh NOrMHECckn CBA3aHHbIA 610K AaHHBIX COTrNacHO NpUNoXeHuto. Takum obpasom,
yTo6bI ONPeaenuTL HOBOE NPUNOoXeHue, Heobxoaumo NPocTo onpeaenuTb psaa TAG 3N1eMeHTOB U HaMNOXUTb
niobble HeobxoaMMble orpaHudeHus Ha ocobeHHocT DCP, Hanpumep, onpeaenss, 4to PFT ypoBeHb omkeH
Bceraa ucnonb3oBaTbes U YTo hrusmHeckon NuHUeld gonmxkeH sceraa 6biTe Ethernetu . a.

5.1 TAG naket

TAG nakeT — Ha3BaHue, AaHHOe cBA3HOW rpynne TAG a3nemMeHToB, KoTopasa UMeeT 3HaueHue Ans obuye-
ro npunoxeHusi. TAG nakeTbl He coaep>kaT HUKaKOA CUHXPOHMU3aLIMU U KOPPEKTUPOBKM OLLMBOK U, Kak NpaBu-
N0, CYLEeCTBYIOT TOSIbKO B KOHKPETHOM 060pyA0BaHUM.

TAG naket

TAG TAG TAG 3anonHexue
AMEeMeHT BNEeMeHT SNEeMEeHT TAG naketa

I  <86atoe |
L)

Pucynok4 — TAG naket

TAG nakeT (pucyHok 4) MOXeT BKItouaTb 4o 7 6aiToB 3anonHeHus nocne nocnegHero TAG anemeH-
Ta — AaHHble, KOTOpLIE coAepXaTcs B 3anonHeHUn, AoMmkHbl 6biTb HeonpedeneHHbIMU. Takoe 3anonHeHue

4
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OOJPKHO UTHOPUPOBATLCS BCEMU NpUeMHUKamK. Tak kak camas kopoTkas anuvHa TAG sneMeHTa cocTaBnseT
8 baiTos, 3anonHeHue TAG nakeTa MoxeT BbITb nerko ngaeHTuduumposaHo. Ecnu tpebyetca 6onblue yem
7 6anToB 3anonHeHus, To AofbkeH BbITb UCMONbL30BaH cneynanbHblil TAG anemeHT *dmy cornacHo 5.2.2.2.

Cam TAG nakeT He MMeeT HUKaKOro 3arofoBka, U HeT HUKaKoro cnoco6a onpeaenuTb NONHY annHy TAG
3/1eMeHTOB B MakeTe: 3TU (PYHKLUUN BbINOMHAOTCSA, UcNonbays AF ypoBeHb, onucaHHbIN Hke. Takum o6pasom,
TAG nakeT — He noaxoasLuas CTPYKTypa Anst nepegayn AaHHblX OT 04HON YacTh 06opyaoBaHNUA K ApYron, Ho
yaoGHasi abcTpakums, KoTopas MOXET NPU XKeNaHUM UCMOoNb30oBaTbLCA.

5.1.1 OcHoOBHbIe NnpaBUna

MpunoxeHne MoxeT onpedenutb, umeeT nu nopsgok TAG anemeHToB B npeaenax TAG nakeTa
kakoe-HUBYyab 3HaveHue. OuYeHb HaCTOATENLHO pekoMeHayeTcs, YTobbl nopaaok TAG anemeHToB He 6bin
CYLLECTBEHEH.

MpuUnoxeHne MoXeT onpegenuTb, MOXeT N oauH TAG nakeT cogepxatb MHorne TAG anemeHTbl C TEM
e caMmbIM Ha3BaHWeM.

Peanunsaumu omkHbl UrHopupoBath Niobble TAG anemeHThl, BktodeHHble B TAG nakeT, koTopble He
pacrno3HaHbl. ATO NO3BOMUT NCMONb30BaTh YacTHbIE pacLUMPEHUs] K CyLLIECTBYIOLUM NpoTokonam ¢ obecneve-
H1em obpaTHON COBMECTUMOCTM.

HassaHve TAG anemeHTa MOXeT BKIHOUUTB Mtobble yeTbipe 6ainTa n He AOMKHO BbITb OrpaHUYEHO CUMBO-
namnASCII. OgHo obLee orpaHuyeHue AaHo B5.2.2. MNpunoxeHUst MOryT onpeaensite A0NONHUTENbHbIE orpa-
HUYEHWSI.

5.2 TAG anemMeHT
CTtpykTypa ogHoro TAG anemeHTa npvBedeHa Ha pUCyHke 5.

MonHasa gnvHa — Bceraa Lienoe uucno 8 Gutoebix GaittoB

TAG TAG TAG 3anonHeHue
Ha3eaHWe AnvHa 3HaueHue TAG anemeHTa
| | I | |
I 4 Gaiita I 4 baiita I MepeMeHHas AnuHa | < 8 6uton |
] 1 ) 1 1
I | | | I
: : : : |
I 4 L. _J I
I : e ——— - e - 1
: I e i :
I | 1
I I
| 1
! 1

PucyHok 5 — Ctpykrypa TAG anemeHTa

TAG HaszBaHue: YeTblpex6anToBoe Ha3BaHne, Uconb3yemoe ANnA naeHTuduKkaLm s3HayeHns AaHHbIX,
nepeHocnmbix B TAG anemeHTe.

TAG gnvHa: yeTblpex6aiToBas BenMunHa, npeacrasnsaowan Yucno 6utos B none TAG 3HauyeHme.

TAG 3HaueHue: noboe 3HaueHne, TpebyemMoe NPUNoXKeHUeM.

3anonHerHne TAG anemMeHTa: 4o cemun GUTOB HeonpeaeneHHOro 3HadYeHus, kak TpebyeTcs, YTobbl cae-
natb nonuyo anuHy TAG anemMeHTa LenbiM Y4crom 6anTos.

5.2.1 WNepapxuueckune TAG aneMeHTbl — NpuMep KOAUPOBaHUA

Ecnu TpebyeTcsa npunoxkeHuemM, oguH TAG aneMeHT MOXeT nHKkancynupoBsaTh B cebe AoNonHUTENbHbIe
TAG anemeHThbI, Kak NokazaHo Ha pucyHke 6. Fny6uHa nepapxum MoxeT 6bITb NPy HEOOXOAMMOCTU OrpaHuYeHa
NpUMoXeHnem.

Tak kak kaxabln TAG anemMeHT camoro HU3Koro ypoBHs byaeT coaepxkaTtb 3anonHeHue TAG anemeHTa,
YyTo6bI rapaHTUPOBaTL, YTO ero nonHas AnnHa sceraa 6yaeT COCTaBNAThL Lefioe Yicho 8-6utoBbix 6aiToB, TAG
arneMeHTbl 6011ee BbICOKOTO YPOBHS HUKOrAa He TpebytoT Hanuuua 3anonHeHust TAG anemeHTa.
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TAG naket BepxHero

yposk= GorepraT TAG TAG naxer

: TAG TAG TAG :

§31'IeMeHT ONEeMEHT | 9NeMeHT :

feemmmnnnns I

.
- —
—
—
~§~~
—
——
—~——

... HO Kaxabii TAG anemeHT =
MOXET COAePXaTh MOMHbIA TAG TAG TAG 3HaueHve
TAG naker, KOTOpHIiA, B CBOIO HassaHue| AsMHa
ouepefib CoOepXuT
JOMOMHUTErNbHbIE TAG naket
TAG 3MNeMEeHTH! ... G nake
TAG TAG TAG 3anonHeHue
SMNEeMEeHT | aneMeHT SNEeMeHT TAG naketa
— 4 o y—

-
-

—
~————
bl T
-~
——
——

... M TaK ganee anst MHOMMX —
YPOBHEeW, kak Tpebyercs TAG
O NMPHNCEHINO wassarme| anvHa TAG 3HaueHue
TAG naket
TAG TAG TAG 3anonHeHve
aneMeHT | anemeHT 3NEeMEeHT TAG nakera
- TTs— - —
- - - —~
- S~ -
TAG TAG 3anonHeHue
HasBaHue| AnuHa TAG sHaqenme TAG anemeHTa

PucyHok 8 — Uepapxnueckue TAG anemeHTbl

5.2.2 CneuuanbHble TAG aneMeHTbI

Kaxgoe npunoxeHue MoXxeT cBOOOAHO onNpeaennTb COOTBETCTBYOLWME Ha3BaHUA TAG aneMeHToB, eau-
HCTBEHHOE UCKMIoYeHNne — Bce Ha3BaHUA, HadunHatowmecs ¢ cumsona ASCII “*7, 42 (gecaTndHoe ynucno) unu
2A16, 3ape3epBUpOBaHbI kak ynpasnsiiowme TAG anemMeHThl.

5.2.2.1 TunnpoTokona unBepcus, *ptr

Kaxgoe npunoxeHune, ucnonbs3aytowee DCP, AomkHo 06BABUTL TUM NPOTOKOMA U Bepcuto B kaxkaoMm TAG
nakeTe, ncnonb3yst TAG anemeHT *ptr, Kak NokasaHo Ha PUCYHKe 7.

TAG Ha3paHue TAG anvHa TAG 3HaveHue
ASCII"*ptr” 64 6uta Ha:&i:izﬁ:"e Bepcusa nporokona
* p t r ]0045]0046]0046]404g Hanpumep, ASCII cTapLumi MnagLumni
4 Ganrta B 4 Gaiita N 4 Gavira ~ 26avita |  2G6awnrta

PucyHok 7 — Tvn npoTokona v Bepcus

TunnpoToKkona: HanmeHoBaHWe NpoTokona. Kak npasuno, a3to 6yaeT KoanpoBaThes C UCMONb30BaHNEM
sHa4eHui koga ASCII B ananasoHe oT 20y, Ao 7F 4, HO 3HaYEHWs BHE 3TOro AManasoHa MOoryT npu XenaHum
1CMONMb30BaTLCS.

Craplas Bepcus: ABOUYHBIN CYETHVK, MPEACTaBNAOLLMIA CTapLIMiA HOMEp BepCumn NpoToKoNa, HaunHa-
towminca ot 0000,4.

6
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Mnagwas Bepcusi: ABOUYHEIA CUETUYUK, NPEeACTaBsOWNA MIaaLnMin HoMep Bepcun NPoToKona, Haun-
Hatowwmnincs ot 0000, 4.

TAG aneMeHT *ptr He TpebyeT 3anonHeHus TAG anemeHTa.

5.2.2.1.1 Hymepauus sepcuin

Kaxxgomy npunoxxeHuo paspelleHo UCnonb3oBaTh 1tobyro HyMepaLuio Bepcuii B COOTBETCTBUM ¢ Tpebo-
BaHUAMMW, OOHaKo pekoMeHayeTcs, YTobbl Bepcun BbIni COBMECTUMEI € BAVKanWnMMK NpeablayLLUmMMn Bepcus-
mu. Taknum obpasom, peanunsauunsi, ocywecTenss Bepcuio 4.3 npotokona WXYZ, gomkHa 6biTb B COCTOAHUMN
aekoaunposatb Bepcun 4.0, 4.1 1 4.2 B gononHeHue Kk 4.3, HO He ob6si3aTenbHO AoMKHA NoaaepXusaTb Bep-
cuto 3.1 nnun 5.0. flononHuTenbHO nakeTel Bepcuu 4.5 formkHbI BbiTb 06paboTaHsbl, kak 6yaTo oHKM BbinNn Bepcu-
e 4.3 ¢ nto6bIMM HOBLIMI 0COBEeHHOoCTAMU, [0OaBNeHHbIMU B MPOUrHOPUPOBaHHOW Bepcun 4.4 unn 4.5.

Kak obwwmin npuHumMn, gonosHeHue Hosbix TAG 3nemMeHTOB UNu onpedeneHne paHee 3ape3epBUPOBaH-
HbIX 6UTOB AOMKHbI BbITh OTPaXEeHbI N3MeHeHneM MiagLlero Homepa Bepcun. O6paTHO COBMECTUMbIE Nepe-
onpegeneHns (BknoYas yanuHeHue) cyecteyowmnx TAG aeMeHTOB A0IDKHbI BbITb OTpaXKeHbl UISMEHEeHNEM
cTaplLuero Homepa Bepcum.

5.2.2.2 ®duKTUBHOE 3aMonHeHue, “*dmy

UT06bl 06eCcneunTb BhipaBHUBaHMWE CIOBA, kKorga 370 Heobxogumo, TAG anemeHT *dmy no3sonsieT BcTa-
BUTb B TAG nakeT 6onblue 8 6ainToB 3anonHeHUs (HeonpeaeneHHble AaHHble): ecnn TpebyeTca 3anonHeHne
MeHbLUe 8 6alToB, To ByaeT ucnonb3oBaTbcs 0ObluHOE 3anonHeHne TAG nakeTta (pUcyHoK 8).

3anonHeHue
TAG HasBaHuve TAG gnuHa TAG 3Ha4eHue TAG anemeHTa
OnuvHa TAG Kak
*ldlm]y aHaueHue (B 6uTax) HeonpaaeneHKbie AaKHbie Tpebyetcs
4 Gaitta 4 Gaiita MepemeHHas gnuHa < 8 6utoB

PucyHok 8 — duktueHoe 3anonHeHne TAG anemeHTa

6 YpoBeHb pasgeneHus Ha openMbl

AF ypoBeHb nHkancynupyet ognHodHbln TAG nakeT B NPOCTYHO CTPYKTYPY, KOTopaa ABNAeTcda noaxoas-
LLen Ans npoxoxaeHus Mexay obopyagoBaHueMm, CBA3aHHbIM kaHanamu cesav 6es owmnbok. Takue kaHanbl CBsi-
31 MOXHO 06ecneuntb ceTsiMU, Takumu kak TCP/IP unn PFT ypoBHS, onucaHHble B pasaene 7.

6.1 CtpykTtypa AF nakeTta
BasoBagd cTpykTypa AF naketa npnseaeHa Ha pucyHke 9.

AF 3arofoBoOK MonesHas Harpyska CRC
10 GaiiToB LEN 6aiTtoB 2 Gaita
/”” / “““s;
SYNC LEN SEQ AR PT
2 Gauta 4 Gavita 2 GauTta 1 GanT 1 GaT
CF MAJ MIN
1 6nr 3 bura 4 6uta

PncyHok 9 — AF ypoBeHb
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SYNC (cuHxpoHusaums): oByx6aiiToBoe npeacTasneHne “AF” B koge ASCII.

LEN: anvHa nonesHoi Harpysku B 6anTax.

SEQ: nopsigkoBbii Homep. Kaxablid nocnanHbln AF nakeT OoMKEH YBENMUYUTL MOPSAAKOBLIA HOMep Ha
€AVHULLY He3aBUCUMO OT KOHTEHTa (copepxaHusi). He JomkHO GbITb Hukakoro TpeboBaHus, 4Tobbl NepBblit
nonyyYeHHbIN NakeT nMen onpeAenexHHyo BennuuHy. Cyetunk aenaet ceepTky oT FFFF,5 Ao 0000, Takum
o6pazoM BenuunHa ByaeT npuHMMaTs 3HadveHua FFFE, g, FFFF g, 0000,4, 000151 T. 4.

AR: nepecmoTp AF npoTokona — obnactb, kombuHupytowas CF, MAJ n MIN nons.

CF: CRC onar: umeert 3HauveHune 0, ecnn CRC none He ncnonssyetca (CRC 3HaveHne AomkHO BbiTb
0000,,) nnn 1, ecnin CRC none sktovaeT AeicTentenbHbIn CRC.

MAJ: ucnonbayeTtcs cTapumin nepecmoTp AF npoTokona (cm. 6.2).

MIN: uncnonbayetcsa mragwmnii nepecmotp AF npoTokona (cMm. 6.2).

PT (Tun npoTokona): oauH 6aiT, KOAUPYHOLLUIA NPOTOKON AaHHBIX, MEPEHOCUMbIX B MOME3HON Harpyske.
Ona TAG naketoB, saHa4eHue B koge ASCII npeactasnsetcs kak « T».

CRC: CRC paccuuTbiBaeTCs, Kak onvcaHo B npunoxeHuy A, no nonto AF 3aronoska 1 nonesHom Harpys-
ku, ecnu none CF ecTb 1, B npoTuBHOoM cnyyae (CF pasHo Hynto) CRC 3HaveHune pasHo 0000,.

6.2 Uctopus Bepcun
UcTtopus Bepcuin AF npoTokona npuseaeHa B Tabnuue 1.

Taobnwuua 1— WcTtopusi Bepcuii

Crapluas sepcus Mnagwas sepcus Oata NameHeHus

0146 00+ 2003—01—28 HauanbeHbii ny6nuyHbIi BbINYCK

7 YpoBeHb PFT

YpoeHb PFT (gononHutensHasa sawuta, parmeHTaums U TpaHCMopTUPOBKa) OCYLLECTBASIET COrnacHo
Has3BaHWo Tpu oTAenbHble PyHKLMN. MNepBan — 3alimTa oT owubok cucnonb3oBaHnemM kogaa Puaa-ConomoHa,
KOTOPBIN MOXET 0bHapyXuBaTb M NCNpaBnATb MHAMBUAYaNbHbIe OUTOBLIE OLLIMOKK, a Talcke BOCCTaHaBNMBaTb
uenbie noTepsiHHble NakeTbl. Bropas — cparmeHTauus, pasgeneHne 60nbLUMX MAKeTOB HA MEHbLUMUE YacTH,
nogxoaslive Ans KaHanoB nepegaydn AaHHbIX U KoTopble NpeanucbiBatoTcs Hke MTU. HakoHeu, ypoBeHb PFT
No3BONSAET UCMOMNb30BATL TaKytd OrpaHuyeHHyo opMy agpecaunu TPaHCMOPTUPOBKM, YTODbI Te HKHUEe
YPOBHU, KOTOPbIE HE BKMOYaOT agpecauuto (Hanpumep, RS-232 gns nocnegoBaTeribHbIX CBSI3Ei), MOrmu Obl
NCMNOMb30BaTLCA C MHOTOKPATHBIMU TPaHCNOPTHLIMK NoTokamu. CoBceM He obsizatenbHo, UTOGbLI Bce Tpu
hyHKLMM NCNONb30BaNUCb OQHOBPEMEHHO, U NCMOMNb30BaHNE AONONHUTENBHBIX MONel 3arof1IoBka MUHUMN3U-
pyeT 3aTpaTthbl, Korga onpegeneHHblX TpeboBaHnin He NpeabsABNSAETCS.

PaspelueHbl cneayoLme covyeTaHums:

- UHKanNCcynMpoBaHue;

- npocTas oparmeHTauus;

- ucnonb3osaHue koaa Puga-ConomoHa ¢c FEC n coparmeHTaums.

Kpome TOro, kaxaoe 13 BbILLEYNOMSIHYTBIX TPEX CoYeTaHUA MOXeT ObiTb 00 beaNHEHO MPU XKenaHun ¢
agpecaunein TpaHCnopTUPOBKA. DTU BapmnaHThl NpeAcTasneHbl Ha pucyHke 10.
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PparmeH- Koa Pnpa -

Tauma CosnomoHa

VHkancynu- TpaHcnop- Pparven- n TpaHcnop-  Kopg Pupa - 1 TpaHcrnop-
poBaHue TMpOBKa Tauus TMPOBKa ConomoHa TUpOBKa

AF naket

Kog Pupa-ConomoHa,
naket

PFT doparmeHT(b1)

PucyHok 10 — [ocTynHble onuun ¢ UCnosib3oBaHnem ypoBHa PFT

7.1 CrT1pykTtypa thparmeHTa PFT

CtpykTypa pparmeHTa PFT npeactaBneHa Ha pucyHke 11.

Psync: ASCII ctpoka “PF” ncnonb3yeTcs Kak C/;IoBO CUHXpPOHU3aLuu anga yposHsa PFT.

Pseq: 16-6MTOBbIl CHETUUK, YBENNUNBAIOLWNACA HA €eAUHULY C KaXAbIM NONyYeHHbIM AF nakeTom. 3Ha-
yeHne AONXKHO 6bITb B Nnpegenax ot 216— 10 O, Hanpumep...., 216—2,216—1,0,1 MpueMHUK He f0IXeH
oXuaaTb onpejeneHHoe 3Ha4YeHne B NeEPBOM NOJSIYYeHHOM hparMeHTe. 3HauyeHue nons Pseq He MeeT HUKa-
KOV CBSA3U co 3HauyeHnem nonsa SEQ AF nakeTosB.

PFT 3aronoBok MonesHas Harpyska

14, 16, 18 wimn 20 6aiiToB

(B 3aBUCUMOCTM OT ONLMK) Plen, 6aiiTl
Koraa FEC =1 OnLUMOHabHO
RS 3aronosok
Psync Pseq Findex  Fcount FEC Addr Plen RSk RSz Source Dest HCRC

16 6utoB 16 GUTOB 24 6uta 24 6UTa 16ut 16utr 14 6utoB 8 6utoB 8 6GuTOB 16 GUTOB 16 BMTOB 16 GUTOB

Korga Addr = 1 OnyunoHaneHO
3aronoBoK

TpaHcnopTa

PucyHok 11 — ®parmeHT PFT
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Findex: 24-6UTOBbIA CHETUUK, YBENTUYMBAIOLLMACH HA €AUHULLY C KX bIM (oparMeHTOM, KOTOPbIA ABNSeT-
csvacTbio eauHoro AF naketa. MNepsbiii oparmeHT us kaxxaoro AF naketa AOMmMKeH UMeTb 3HavyeHue Hyfb. JTo
3Ha4YeHue He AOIMKHO CBepThIBaTLCS, Hanarasi Takum obpasomM npegen Ha MakcumarbHbli pasmep AF nakera,
KOTOPbI MOXET BbITb NepeHeceH. MakcumarnbHbI pa3Mmep MOXET U3MEHSITLCS B 3aBUCUMOCTU OT Makcumarsib-
Horo 6noka gaHHbIx (MTU) cBsi3un, HO 0BLIMHO COCTaBNSIET HECKOMBKO rMrabanTos.

Fcount: yucno dyparMeHToB, NosydeHHbIX M3 AaHHoro AF nakeTa, B AuanasoHe oT 1 4o 224—1. 3HayeHue
HYNb He AOMKHO UCMOSNb30BaTLCA.

FEC: korga aToT 04HOOUTOBLIN chnar ycraHoBrneH Ha 1, To AononHUTeNbHbIN RS 3aronoBok npucyT-
cTByer.

Addr: korga 10T 0AHO6UTOBLIN hnar ycTaHoBMNEH Ha 1, TO AONOMHUTESbHBIA TPAHCMOPTHBIA 3arofIoBOK
NPUCYTCTBYET.

Plen: anuHa, B 6aiiTax, NoNesHon Harpy3ku 3Toro (pparMmeHTa.

RSk: anuHa cnosa gaHHbIX koaa Pnaa-ConoMoHa — cM. 7.2.2. [peacTasneHo TOMbKO Afis cnyyast, Kor-
nanone FEC pasHo 1.

RSz: uucno 6anToB 3anonHeHus B nocriegHeM 6noke koga Pupa-ConomoHa — cm. 7.2.2. MNpeacrasne-
HO TonbKo ANs cny4vas, koraa none FEC pasHo 1.

Source: cBoboaHbI hopmaT 16-6uToBOr0 MaeHTUdUKaTopa uctodHuka. MpeacrasneHo Ansa cryyas,
koraa none Addr pasHo 1.

Dest: cBo6oaHbI hopmaTt 16-6uTOBOrO MaeHTUdbMKaTOpa NpeaHasHayeHus. MpeacTaBneHo aAns cny-
Yas, koraa none Addr pasHo 1.

HCRC: PFT 3aronosok CRC, paccuuTaHHbI Yepes nons PFT 3aronoska o1 Psync, Bknovas nobon
onuuoHanbHbIN 3aronoeok. CRC aomkeH ObITb paccunTaH, kKak onucaHo B NPUITOXKeHUn A.

Korpa FEC nAddrycraHosneHbl Ha 1 (koraa o6a onumoHarnbHbIX 3arofoBKa NpUCyTCTBYIOT), 3TU ABa 3aro-
NOBKa AOMKHbI MOABMATLCA B NOPSAKE, NpUBeAeHHOM Ha pUcyHke 11.

7.2 OnpepeneHus

[anee rno BceMy TEKCTY cTaHdapTa AOIMKHBI MPUMEHATLCA criegyowme onpeaeneHus.
7.2.1 U3sBecTHble 3HA4YeHUsA

[ — obuwasna anuHa opurMHanbHoro AF nakeTa, Bktovarowas saronosok M CRC;

Knax — MaKcumarbHoe 3HaveHue k, umetollee sHaveHne 207,

p — uncno 6ainTos YeTHocTU koaa Puga-ConomoHa B chparmeHTe, umetowee 3HavyeHue 48;

m — MakcuManbHoe YMCcno noTepb hparMeHTOB Ha NakeT, KOTopbI kog Puga-ConoMoHa AomKkeH 6bITb B
COCTOAIHMM BOCCTaHOBUTL. Korga BoccTaHOBMEHWE nocrne notepu dpparmeHTa He TpebyeTcsa v Korga Koa
Puaa-ConomoHa He ncnonb3yeTtcs, m AomKHO BbiTh Hynem. BennumHa m 6onblue 5 He pekomMeHagyeTcs us-3a
yBENUUEHNs 3aTpaT Ha nepeaady MHOTUX ManeHbKUX parMeHToB;

MTU — makcuMmanbHbIi nepeaasaeMblii pasmep 6noka (B 6ariTax) aArnst OCHOBHOIMO TPAaHCNOPTHOTO YPOB-
Hs. Koraa TpaHcnopTHBIN ypoBeHb He uMeeT Hukakoro MTU nkorga MTU Gonblue yem 214, Toraa sHadeHue MTU
JOMKHO BbITh 214;

h — anvHa saronoska PFT B 6aiiTax. 3Ha4yeHns AoMKHbI 6bITb 12, 14, 16 1nu 18 6ainToB B 3aBUCUMOCTU
OT BapUaHTOB MUCMOMb30BaHWS.

7.2.2 PacyeTHble 3Ha4YeHUA

¢ —uucno cparmeHtTos Pupa-ConomoHa (dukcupyeTcss Kak Hynb, ecnu kog Puga-Conomona He
nucnonbayeTcs);

k — AnvHa daHHbIX Kaxgdoro dparmeHTa, nepegaetcsa B none RSk 3aronoska PFT (Hynb, ecnu kog
Puaa-ConomoHa He ucnonbayeTcs);

Z — 4ucno HyneBbIX 6aiToB, fo6aBneHHbIX K NocneaHemMy cparMeHTy Puga-ConomoHa, nepegaetcs B
none RSz saronoska PFT (Hynb, ecnu koa Puga-ConomoHa He ncnosnbayetcs);

Spax — NPOMEXYTOUHbIN pesynbTaT, NpeAcTaBAAoLLNIA MaKCUMarbHbIN pasmep MonesHo Harpysku B
GanTax 4ns ogHoro parmMeHTa;

f— ymncno cparmeHToB, NepeHocnmbix B none Fcount PFT 3aronoska;

S — feicTBuUTENbHANA BenuynHa coparMeHTa (0B), B 6anTax;

L — gnuHa (B 6aiTax) nakeTa, koTopblii 6yaeT pparmeHTuposaH. Koraa koa Puga-ConomoHa ucnonbay-
etca, L nmeeT Benu4uHy f-s, ecnu Het, 1o L.
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C:’VLNI; (1)

k
_7].
k=[5 @
z=c-k-1, (3)
Smax = MIN{LQJ, MTU —h} anam>0; (4)
m
Smax = MTU - h anam=0; (5)
_ l+c-p+z |,
f ’V SI’ﬁaX —‘, (6)
s= {l+ctfp+z". .

MpwnwmedaHne— Bnpeabigyler Bepcymn HACTOSILLEro CTaHAapTa anropuTM pacyeTa s,

onpegensincs cregytowmm o6pasom
8, = MINﬂmC'fJ, MTU —h}.

max AT1A cnyyas (m > 0)

CnepcTerem 3ToN OPMYyIbl SSBIAETCSH TO, HTO AAXKE NPU HASKMX CTeNeHsIX 3awnTbl m = 1 (T. . npegHasHavYeHHbIX
ANs 3aWwmTel oTnoTepu ogHoro dparmerta) DCP kogep reHepuposan 6onbluee KONM4ecTBO PparMeHToB, YEM TEXHUYECKM
6bino Heobxoaumo, a DCP gekogep ncnpaensin gea parMeHTa BMeCTO Heobxoanmoro ogHoro dparmeHTa. Kpome Toro,
AN Kaxporo 6onee BbICOKOro 3Ha4eHUs m ele 0auH NOTePsIHHLIN dParMeHT, Yem yKa3aHHOe 3HaYeHue m, Morno GbiTb
BocctaHoeneHo DCP gekogepom 3a cueT HeonpaBgaHHO BOMbLLOro KONM4ecTBa CreHepUPOBaHHbIX PparMeHToB.

Ons konupoeanusi TovHoro noeegenunst DCP kogepa no cTapon Bepcun anropmtma aHadeHne m mMoxeT 6biTe Bbibpa-
HO Ha eAUHULY BbILL e, YEM HA CaMOM Jerne Heobxogmmo. Hanprmep, 4To6b! KONMMPOBaTb NPEXHIO “3aLUTY NPOTUB NOTEPU
OHOTO eANHCTBEHHOro NakeTa” (m = 1), M 4ONMXHO 6biTb YCTAHOBNEHO B 3HAYEHME 2 BMECTO 1 C HOBOW BEPCUEN anropuT-
ma, o4HaKo Torga dakTnyeckas sawmrta 6ygeT oT notepb ABYX parMeHToB.

7.3 KogupoBaHue

Cnepytowme warnM gomkHbl 6biTb BbIMNOMHeHbI, YTo6bl 3akogupoBaTb oauH AF naket. Korga onuus
(Hanpumep, kog Pnga-ConomMoHa) HegoCTyMnHa, 3TOT LWar NPOCTO He BbINOHAETCS.

7.3.1 KognPupa-ConomoHa

OpurnHanbeHbIA NakeT cHavana genutca Ha ¢ oparmeHToB Puaga-ConomMoHa no k-6antoB kaxablid; z
HyneBbix 6ainToB 3anonHeHus1 4o6aBnsATCs kK nocneaHemy cbparmeHTy Nnpu HeobxoauMocTu. YeTHble 6ainThl
Puaa-ConomMoHa Toraa paccunTbiBaoTcs U 406aBNATCSA K KaxXaoMy bparMeHTy, u nonyveHHbi RS 6nok noa-
BepraeTcs nepemexeHunto Ao opMel RS naketa. CxemaTnyecku 3To nokaszaHo Ha pucyHke 12.

MonHbi koa Pnaa-Conomora gomkeH 6biTb RS (255, 207), BbluMcNeHHbI Yepes none Manya (Galois
Field GF) (28) ¢ ucnonb3oBaHneM NONMHOMUAIILHOIO reHepaTopa

PX)=x®+x"+xX°+ X+ 1.
Koraa pacueTHoe 3HaueHue Anst k meHbLue Yem 207, 6ainTel k 0o 206 (BKIIOYUTENBHO), 3aKOAUPOBaHHbIE
RS (255, 207) koaoM, OOMKHBI BCe BbITb paBHbI HYIHO 1 HEe AOSPKHBI ObITh BKOYEHbI B pe3ynbTupyownin RS
6ok, Takvum obpasom npounssods RS (k + p, k) koa.
MonuHoMmansHbIN koA AoMKeH bbiTb
48 ,
G =]](x-a') (8)
i=1
BainTbl k gaHHbIX 1 p NpoBepoYHble 6anThl koga Puaa-ConoMmoHa oTpaxatoTcest Kak koadhpuLMeHTI cooT-
BETCTBYOLMNX MONMHOMMUAIOB B NOpsifike yMeHbLUeHUa cTeneHu x. Ecnu nopsigok 6ainToB gaHHbIX B RS 6no-
ke —OT dy A0 d,_4, COMPOBOXAAEMOMY MPOBEPOYHEIMU GailTamu OT rsy AO IS, 4, TO OT d, A0
dy_ 4 — KO3PDULMEHTBI OT X254 40 X255 ~KCOOTBETCTBEHHO, N OT S, A0 1S, _ 1 — KO3 DULMEHTBIOT XP ~ A0 X0 8
KOAOBOM CIOBe NonuMHoMa, KoTopbli UMeeT G(x) kak chakTop.

11
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OpurMHasibHble flaHHbIe AF naket

War 1:

/ 6aiiToB

/- (c-1)./c 6aiiToB

JeneHve Ha c q)parMeHTOB no K [NaHHble [JaHHble

6aliToB Kaxkaplli ¢ fo6aBneHnem
Hy/EBbIX GATOB 3aN0/IHEHUS]

RS chparmeHT 1 RS dhparmeHT 2

War 2 K 6aiitos * p K 6aiitos P A

[Job6asneHune p 6aAToB YETHOCTM

Puga-ConomoHa (RS Pn) RS

NaHHble  3anosiHeHve

RS hparmeHT ¢

Ko6aiiTos p *

RS
RS thparment C
wp Pc

/+cp+z-3  J+cp+z-2  J+cp+z-1

K Kakpomy cppanvleHTy RS dhparmeHT 1 P1 RS dparmeHT 2 I;g

v ) J

1A /+ (c.p) + z 6aiiToB

1
War 3: RS 6510k
O6beamnHeHne ¢ RS dparmeHToB
(BKNtOYASA YETHbIE) B eAuHbIA RS 0 1 2
610K

|
1 udHiue
0 1 f-2

Lar 4:
3annch gaHHbIX B Nepemexaroiee f f+1 2f-2
MHOXECTBO B Mopsjke; c/ieBa Hanpaso of of+ 1 3f.2

N CBEpPXy BHU3, 3arnosiHAA Hencnosib3oBaHHbIE
3/IEMEHTLI B HWXKHEM pPAAY HYy/1AMW, eC/n

Heob6xoAMMO (3aLUTPVXOBAHO) (s (s2)f+1
S- s- 2)f+

(s-1)f (s-1)f+1

LWar 5:

YTeHne JaHHbIX nepeme- 0 fo] o | (s-2)f | (s-1)f |
XaroLLero MHoXecTea

B NOpsiKe: CBepXy BHU3,

cneBa Hanpaso, peKoMo6u-

Haums gaHHbIX B oauH RS

naket

2f-1

3M \%
.

(s- 1)f-2 (s-1)f-1

0016

1 | f+1
RS naket

i{=L) 6aiiToB

*16

(s-1)f-2 0016 | f-1 ] ** (s-1)f-1 001

PucyHok 12 — ®opmupoBaHue naketa Puga-ConomoHa

7.3.2 ®parmeHTauusa

dparmMeHTaLns MOXeT 6bITb NPUMEHEHA HENOCPELCTBEHHO KAF nakeTy uau knpegsaputesibHo o6pa6o-
TaHHOMY RS nakeTy. ®parmeHTauua pasfensiet fjaHHble opurmHanbHoro AF unn RS nakeTa Ha MHOXecTBO
oTAeNbHbIX hparmeHToB. Korga nepegaeTcs nepemexeBaHHblli nakeT Puga-ConoMoHa, 0 T 3TUX pparMeH-
TOB MOXET 6bITb MOTEPSHO M3 KAX/A0r0 NakeTa 6€3 NoTepu faHHbIX. Mpouecc parMeHTaLmMy nokasaH cxemMaTu-

Yeckun Ha pucyHke 13.
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AF nakert unu RS naker

BaiTbl 0, ... L-1

L GaittoB

$parmeHT 0 $parmeHT n ®parMeHT -1

0..s1 Bgtart(n, L, 8) ...Bgpg(n, L, 8) s(f-1) ... L-1

s 6anToB s GaiToB <= § GaiToB

B.{n L, s)=n.s; (9)
B, 4n L, s)=MIN[s(n+1)-1,L-1]. (10)

PucyHok 13 — ®parmentauus AF unu RS naketa

Kaxabin parmeHT PFT, chopMupoBaHHbIin U3 oaHoro AF nnu RS nakeTa, AoMKeH UMeTb Te e caMble
3Ha4yeHUs Bo Bcex nongax saronoska PFT, 3a uckntoyeHuem noner Findex, Plen nHCRC.

Mone Findex AomkHO coepkaTb cYeT, KOTOPbIA AOMKEeH HaYaTbCA C HYNA U YBENNYUBATLCS Ha eAUHNLLY
Ansa Kaxaoro cpparmeHTa.

Mone Plen Bcex pparMeHTOB AOMKHO UMETb BENUUMHY S ANA HavasbHbIX f— 1 chparmeHToB U s~(L%f)
(onepatop Moayna) Ans duHansHoro pparmeHTa. Korga ucnonsayetes koa Puaa-ConomoHa, Bce (pparMeHTbl
6yayT UMeTb ANNHY S.

Mone HCRC aomnXHo 6bITb BLIMMCMEHO NPaBUILHO AN Kaxaoro dparmeHTa PFT.

7.3.3 TpaHcnopTHas agpecauusi

Mons agpecauunn Source U DestypoBHsA PFT npegHasHaveHbl, 4T06bI UICNONb30BaTLCA NPU naeHTUdnKa-
uun otnpasutens (Source) 1 nonyyatens (Dest) naketa. 3HaveHue FFFF ., gomxHo ncnonb3osaTses, YTOObI
yKasaTb “nepefavy”’, Bce Apyrue aHa4yeHWs ykasbiBaroT onpedeneHHbli agpec. Ecnu yeTpoicTteo koHdurypu-
poBaHo ¢ onpeaeneHHbIM UICTOYHUKOM U/ agpecaMmn HasHaYeHNUs, TO AOSHKHBI UTHOPUPOBAaTLCA BCe chpar-
MeHTbl PFT, MpUHATLIE ¢ HENpaBUbHBIM HeBelaTeNbHbIM aapecoMm.

7.4 Mpouecc pekogupoBaHus

Mpouecc gekoanposaHns PFT cparMeHTOB cOCTOUT U3 4 CTa4WiA B CrieaytoLLeM Nopsake:

1) CUHXpPOHM3aLMS;

2) oTka3 oT HenpaBuNbLHO aapecoBaHHbIX (parMeHTOB (€CNM TPaHCNOpTHas agpecaLuus No3BoNAeT);

3) nedparmeHTauus (ecnu ncnonesyetcs kog Puga-ConomoHa nnbo npocTas parMeHTaums);

4) kop Pupa-ConomoHa oBHapyxuBaeT 1 ucnpasnset ownbkmn (ecnu ko Puga-ConomMoHa paspelleH).

7.4.1 CuHXpOHU3auusa

[ina noToKoBLIX KaHanoB CBA3W (HanpUMep, acCUHXPOHHLIN nocnegoBaTenbsHbId unn TCP/IP) aonxkHbl
NCMoNb30BaTbCA crieayoLme NpoLecchl A CUHXPOHU3aLUMK NOCTYNAIOLWEro NOToKa; CUHXPOHU3aLIUA MOXET
TaKke NPUMeHATLCA NpU YTeHnn banna:

1) obHapyxeHune 6uTosoi koMbuHaLrnm 0101000001000110, (5046,4), COOTBETCTBYIOLLENA CUHXPOHU3M-
pytowemy crnosy “PF” B koge ASCII, 4Tobbl HaTh Havano 3aronoska PFT kaHauaarta;

2) BbluucneHne CRC no 3aronoBky kaHauaaTa — 370 MOXeT ObiTb BbINOMHEHO 3 heKTUBHO HenpepbIs-
Holi BaiToBon peanuaauunen CRC, ucnonbaya 1ot cakt, uto CRC 3aronoeka PFT, skniovatollee none CRC,
ByneT umeTb NocToAHHOE 3HaveHne 1DOF ¢;

3) npoBepka ANMWHbI 3arofioBKa, KOTopasi COOTBETCTBYET OTOOpaHHLIM BapuaHTam: ecrnii CIIULLKOM
KOpOTKast — NPoAOIKUTE OT Wara (2), eCnv CAULIKOM AfNIMHHANA, BO3BpaTUTech KLuary (1), ecnv cooTBeTCTBYET,
CUMHXPOHM3aLMa Bbina AocTUrHyTa 1 none Plen MoXeT ucronb3oBaTthes, YTobbl onpeaenvTs AnuHy dpar-
MeHTa.

13
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[ns nakeTHbIX KaHanos cssA3n (Hanpumep, UDP/IP) noHATUE CUHXPOHU3ALWMN HE HYXHO, MOCKOMbKY
TpaHCNopTHbIA NpoToKo ByAeT NpeabaBAATL NOMHbIE hparMeHTbl ypoBHo PFT. Heo6xoaumo Tonbko npose-
puTb, yTo CRC 1 anvHa nakeTa npasurnbHel Nepea nepegayen naketa Ans AansHenwen obpabotku. Koraa
CRC 1 agnvHa HenpasUbHEI, NakeT cHUTAETCA NOBPEXAEHHBIM U MOXET He yUUTbIBaThbCA.

7.4.2 TpaHcnopTHas agpecauus

Kaxablin pparmeHT PFT moxeT cogepaTb UCTOYHUK U agpec HasHadeHus. Ecnv npeactasneHo, nona
agpeca AOMKHbI ObITh MPOBEPEHbI, U eCn OHN He ByayT COOTBETCTBOBaTb KOH(UIypaLmum Moayrsi, TO BECb
parMeHT He y4uTblBaeTCs.

®parmeHThl PFT, koTOpble He coaepxaT AONONMHUTENbHBIA TPAHCNOPTHLIA 3arofoBoK, HAKOTAa He YYUTbI-
BatoTCA.

7.4.3 OedbparmeHtayums

HedparmenTauna — npouecc, obpaTHbIi hparmeHTaumu. YnpasneHue naMsiTblo COXpaHeHo NPoCTbIM,
TakKak U3BeCTHO, YTo BCce hparMeHThl (KpoMe nocneaHero) — nMeloT oaguHakoBblin paamep. MocnegHuin par-
MeHT ByeT TOro Xe camoro pasmepa 1M MeHblUe, YeM NpeaLuecTyome parMeHThbl.

Ecnu kog Puaa-CornomoHa He ncnonbayeTcs, Kaxabli oparMeHT AomKeH BbiTb NPUHAT NpaBUibHO U
MOMHOCTbLIO, A1 TOro YTOObI BOCCTAHOBUTL OpUrMHanbHblid AF nakeT.

Mpu ucnonssosaHun koga Pupga-ConomoHa NnpumMeHAeTcA MeToa NPSAMOI Koppekumuy oLMbok, YTobbl
nonblTaTbCA BOCCTAHOBUTL OpUrMHanbHbId AF nakeT npexge, 4yeM 6yayT nonyyeHol Bce hparmMeHThl
(cm.7.4.4).

MpumevaHne 1—Hesce dparmentsl PFT noctynaioT B ycTaHOBNEHHOM nopsigke. ITO MOXET BbiTb pe3ynb-
TaToM YCTAHOBMEHWS CreumanbHbIX YCIOBUIA Ha TPAHCMOPTHOM YPOBHE (Hanpumep, M3MeHeHWe Nopsiika NakeToB, Mochl-
naemsblx Yepes nyonuyHbIn IHTEpHET) NN MoXeT ObITb MHMUMMPOBAHO NepeaatloLwen CTOPOHON NepemMexeHne dparmeH-
toB PFT, npuHagnexawmx pasnuuHbiM AF naketam. [MepemexeHne moxeT ObiTb NPUMEHEHO Ans 3awmTtbl OT
NPOAOIXUTENBHBIX NOTEPb CBA3M.

MpumevaHne 2—PFT dpparmenTsl, KOTOpbIe COBNAAAIOT C paHee nonyyveHHsIMn PFT dparmeHtamm n 3atem
cobpaHHbiMK B AF nakeTbl, JOMKHbI ObITb OTOPOLWEHDI.

7.4.4 NexkoaupoBaHue Puga-Conomona
DekoamposaHue Puaa-ConomoHa — npouecc, o6paTHbI KogupoBaHuio.
OnuHa RS nakeTa MoxeT BbiTb paccunTaHa cneayowmm obpasom:

| fes |,
cmax_{k+sz (11)
R = [WJ (12)

rae f— yuncno dparMeHTOB, NOMYYEHHbIX U3 3TOrO NakeTa, HecyLero nosne ¢ 3aronoskom Fcount;
s — pasmep B baliTax dparmerHtoB PFT, nepeHocumbix B none 3aronoBka Plen Bcex dgparmeHToB, 3a
ucknoyeHrem nocnegHero pparmenta (rae Fcount pasHsieTesa [Findex — 1]);
k — pasmep gaHHbIX B 6aliiTax koga Puaa-ConomoHa, nepeHoCUMBbIX B norne 3aronoska RSKk;
p — uucno 6ainToB YeTHOCTU koaa Puaa-ConomoHa, AOMKHO UMeTb 3HaueHue 48;
Crmax — MaKcuMarsbHoe Yncno pparmeHTos koga Puga-ConomMoHa, KoTopble MOryT 6bITb NocnaHbl;
RX,, — MWUHAMasbHOE Y1Co PparMeHToB, KOTOpble AOMMKHbI ObiTb MOMyYeHbl, Npexae Yem MoxeT GbiTb
HavyaTo aekoauposaHue koga Pnaa-ConomoHa. [lononHUTenbHeble oparmeHTbl MOryT notpeboBaTb-
CSl, CI NPOU3OLLN OLLMOKN NN €CN OAWH 13 NOSTyYeHHbIX parMeHTOB sIBNSIETCS NOCNeAHUM.

Rx.i, PFT cbparmeHTOB MOryT 6bITb NONyYeHb! 04UH pas, ocTaslinecs 6anTbl MOTyT BbiTb 3amnosHeHsb
HYNSAMW 1 NpeanpuHaTa norblTka AekoanpoBaHus koga Puaa-ConomoHa ¢ ycnellHblM Nnony4yeHnem Heucka-
»XeHHoro AF nakeTa ¢ nomolbto npasunsHoro CRC.

B cnyyae o6HapyxeHusi 6uToBbIx oMok noTpebyeTcs GonbLuee konudectso PFT ¢parmeHTOB, Npexae
YeM opurMHanbHblid AF nakeT MoxeT ObITb NPaBUbHO AEKOOUPOBAH.

BaliTbl 3anonHeHns, gobaBneHHbIE B TeYeHMe npoLecca nepemexeHuns koga Pnga-ConomoHa, MoryT B
pesyrnbTaTe NpMBeCTU K BonbLUeMy KONMYECTBY BOCCTAHOBIEHHbIX AaHHbIX, YeM NepBoHavanbHo nepesasa-
nocbk Ans oveHb 6onbLUNX NakeToB. AT AONONHUTENbHBIE AaHHbIe Bce ByayT HynsMu, u MoryT 6biTb Andde-
PeHUMPOBaHbI, HauMHas ¢ z HyneBbix 6aiToB, Aob6aBneHHbIX Npu WudpoBaHuM kogom Puaa-ConomoHa,
ncnonb3ys a3HaveHne nons saronoska RSz (z — vucno 6anTos 3anonHeHuns koga Puga-ConomMoHa, nepeHocu-
MbIX B ronie 3aronoska RSz (z— uucno 6anToB 3anonHeHus koga Puga-ConoMoHa, nepeHocMMbIX B None 3aro-
noska RSz). Paamep koHeuHoro AF nakeTa MoxeT ObITb onpedeneH us nons LEN AF.
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MpunoxeHne A
(o6s3aTenbHoe)

PacyeTt cnoBa CRC

Wcnonb3oBaHne LMKNMYECKUX KoAoR ¢ n3bbiTouHoCThio (CRC kogoB) no3sonseT o6HapyxmeaTe ownbku nepegayqv
Ha cTopoHe nprvemHuka, 3Tm cnoa CRC gonxHel 6bITb ONpeaeneHsl B pe3ynbTate npoueaypbl, ONUCAHHOW B STOM NPUNo-
KEHUM.

CRC kog onpeaensieTcsi NOIMHOMOM B CTENEHW 11;

Gx)=x"+g, _x"""+. . +gx2+gx+1,

rae:n >1.

g,€{01},i=1...n-1.

Pacuyet CRC moxeT 6biTb BEINONHEH NOCPEACTBOM CABMIOBOIO PEFMCTPa, COAEPKALLEro 11 CTyNeHeW, SKBUBaseH-
THbIX CTENEHN NONMHOMA (CM. pucyHoK A.1). CTynenn o603HaqeHbl 0T by Ao b, _ 4,rae by cooTeeTcTBYeT 1, by COOTBETCTBY-
et X, b, COOTBETCTBYET X2, b,, _ 4 cooTBeTCTBYET X~ 1.

CaBuroBbIvi perncTp yHKUMOHMPYET, BKNiovasa anemeHTol XORs (uckniovatowee UMW) Ha Bxogax Tex permcTpos,
rae KoppecnoHANPYIoWNIA KOSPMUUMEHT g; NoNUHOMa paseH “17.

Bxop, aaHHbIX

' E

94 (2] In-2 In-1

by ooy

by by bpo by 4

LSb MSb

PucyHok A.1 — CRC reHeparop

B Havane BbiumcneHusi CRC Bce cogepXxrmoe permcTpoB kanmbpyeTcsi 0ANHAKOBO.

Mocne nocTynneHusi Ha BXOA pernctpa nepeoro 6uta 6noka AaHHbIX (Nepebiii — MSb), cOBUrOBblE TaKTOBbIE
UMNynbChbl 3aCTABMNAIOT PerncTp Nepemeluarts ero coaepXumoe Bnepes Ha ogHy ctyneHb k MSb(b,, _ 4), B To xe Bpems
3arpyxas cnegylolime cTyrneHu pesynbtaTtom cootBeTcTBytowmx XOR onepauuii. MNpoueaypa 3aTem NOBTOPAETCA Ans
kaxgoro 6uta AaHHbIX. Bcnen 3a cgevrom nocne noctynneHus Ha Bxod nocnegxero 6uta (LSb) 6noka gaHHbIX, CABUIOBLIN
perucTp cogepxut crnioso CRC, koTtopoe 3atem cuntoiBaeTcst. [laHHblie 1 CRC cnoBa nepegatotces, HavmHas ¢ MSb.

CRC ponxeH 6bITb MHBEPTUPOBaH (AONONHEH eAMHULAMW) Neped nepeaaden.

JomkeH ncnonb3oBaTbes reHepaTop norvHoma G(x) = x16 + x12 + x5 + 1,

Ecnn CRC 6ygeT npunoxeH K OpUrmHanbHeIM AaHHbIM, TO BToport CRC, paccumnTaHHbIN Mo BCe AnuHe, NpuBedeT K
nocTosiHHOMY 3Hadenuto 1DOF 4.
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Mpunoxexvne b
(o6asaTrenbHoe)

dusuveckoe O'roﬁpa)xeuue

daktnueckasn nepepaya PFT (unu AF) naketoB AonxHa 6biTb BO3MOXHA NO MHOTMM BUAAM CYLLIECTBYIOWUX CUCTEM
nepeaayvn ¢ pasHomn BO3MOXHOW MHDPaACTPYKTYPOW. Tpu BO3MOXHbIX hranuecknx otobpaxkeHusi onpeaeneHsl B 3ToM Npu-
NOXEHNN, OAHAKO 3TOT CMNCOK HE ABNAETCA HU MCHEPNbIBAIOWMM, HU NpegnuceiBaoimmM. HoBele oto6paxeHnsa moryt
6bITb ONpeaeneHbl B Gyayliem.

B.1 MakeTHbIe cBA3M

CeTu nakeTHON KOMMYTauUN CTaHOBATCA Bee Gonee 0ObluHbIMK, M BO MHOTMX cnydasix inbo PFT dparmeHTsl, nu6o
AF nakeTbl MOryT 6b1Tb 0OTOGpakeHbl TOHHO B NakeTsl cBsi3n. MTU ans ypoBHsi cBsiau florpkeH 6b1mb cobrnitopien, u PFT dpar-
meHTauus unu PFT dparmeHTaums Puaa-ConomoHa AomnKHbI MCNonb30BaThesl, YTOObI rapaHTMpoBaTh, YTO eAUHCTBEH-
HbIN UCXOOHbIV NaKeT He ByaeT hparMeHTUPOBaH HA KAHANBHOM YPOBHE CBSI3U.

5.1.1 UDP/IP

UDP/IP — oaHa 13 caMbix NONyNApHbIX CEeTeN NakeTHON KOMMYyTaLumumn B HacTosiwee Bpems. PFT dparmenTsl n
AF naketbl moryT 6bITb 0TO6paxeHbl TouHO B nakeTbl UDP /IP, ecnu npeaycmotpeTs cobniogeHne MTU ypoBHs
UDP/IP. PFT dparmenTauus unu PFT cdparmeHTaumsi Puga-ConomoHa gorKHa ucnosib3oBaTbcsl, UToObl rapaHTMpo-
BaTb, YTO €UHCTBEHHbIW UCXOAHLIN NakeT He 6yaet dparmeHTMpoBaH. Jliobon onpeaeneHHobli IP TpaHCNOPTHbLINA
nHTepderic ans UDP/IP moxeT ucnonb3oBaTbCcs, BKIo4as (Ho He orpaHnyumeast), 10Base-T Ethernetunu PPP (aByxTo-
YEYHOW) CBSA3MN.

UDP/IP npegocTaBnsieT UCTOYHUK M HOMEpa NOPTOB HasHa4YeHusl, crefoBareribHo, Heo6XoAUMOCTb UCMONb30Ba-
HUs gononHuTensHoro PFT TpaHcnopTHOro 3aronoBka MarnoBeposiTHa, 0AHAKO €ro UCMONb30BaHUE He 3anpeLLeHo.

UDP/IP He rapaHTMpyeT AOCTABKY NMAaKeToB, crieAoBaTenbHO ucnonb3osBaHue 3aronoBka PFT Puga-Conomona
HaCTOSTENbHO PEKOMEHAYETCH, HO He SIBNsieTcs 06s13aTenbHbIM.

5.2 MNMoTokoBble cBA3M

[MOTOKOBbIE KOMMYHMKALIMM B 3TOM KOHTEKCTE ONUCLIBAIOT N0GON TMN HE NaKeTHbIX KOMMYHUKauui. MNpumepamm
TaKkMx KOMMYHUKaLMIA CNyXaTt aCMHXPOHHbIE NOCNeAoBaTENbHbIE KaHanbl CBA3WU, CUHXPOHHbIE NOCNeAoBaTeNbHbIE KaHA-
nbl CBA3W U KaHanb! ¢BA3n TCP/IP. OTnuunTtenbHast 0CO6EHHOCTL TakMX KaHaNOB COCTOUT B TOM, YTO HAUBLICLLINE YPOBHU
(Hanpumep, AF unun PFT ypoBeHb) 06513aHbl yCTaHABNMBATL NaKeTHYI0 CUHXPOHU3ALMIO NpexXae, YeM NbiTaTbCA AeKOANPO-
BaTb MNOTOK.

Wcnonb3osanune PFT ypOBHS HACTOATENBHO PEKOMEHAYETCA, NOCKONbKY 370 6bIN0 paspaboTtaHo ans ynyyweHns
HaAEXHOCTU CUHXPOHM3aLMK N0 CPaBHEHWIO ¢ HeobpaboTaHHbiM AF ypoBHEM, 0aHAKO 3TOT HeobpaboTanHbI AF ypoBeHb
MOXET MCNOMb30BaTLCA HENOCPEACTBEHHO, ecnu TpebyeTcs.

Onst dmanyeckux kaHanoB, KOTOpble He rapaHTupyloT 6e30wnboyuHbIi NpueM, pekomeHAyeTCa UCNoNnb3oBaHue
JononHUTeNbHOro MexaHmama koga Puga-Conomona ¢ FEC, obecneuennoro PFT ypoeHem. Kananel Tuna TCP/IP rapan-
TUpyloT obecneverHne 6e3owmnbOYHON CBSI3U, HE HYXKAAWeNncs B UCNOoNb3oBaHWM 3alnTHOro koga Puaa-ConomoHa,
0OHaKo NMHMK CBA3M, ucnonbaywme RS-232, moryT 6biTe NoasepxeHbl owmnbkam 1, cnegoeaTensHO, UCNONb3OBaHUe
aononHeHus B Buae kopga Pnpga-Conomona ¢ FEC uenecoo6pasHo.

B.3 dain

PFT cdbparmeHnTsl unu AF nakeTsl MOryT BbITh COXpaHeHb! B BUAe darina ans odnanHoBOro pacnpeaeneHuns, apxvea-
ummn unu nioboit gpyrov uenu. CtaHaapTHoe oTobpaxeHne BbiNo onpegeneHo NyTeM NCNONB30BaHWA ONUMOHANBHO JOC-
TYNHOro uepapxudeckoro TAG anemeHTa, ogHako B Oydywem gpyrue otobpaxeHus moryT ObiTb onpegeneHsl, NMbo
npeanoXeHo UCNonb3oBaHne ero paclumpernsi. TAG anemeHT BepxHero ypoBHsiumeeT TAG Ha3BaHue fio_ v ncnonb3yeTtca
Ansa vHkancynsaumm TAG nakeTa, ogHa vacTb koToporo siensetca AF naketom nnu PFT coparmeHTom B TAG anemenTe afpf.
Beinv onpegeneHsl gononHuTenbHbie TAG aneMeHTbl, 4To6bl KOHTPONUPOBaTL NPUEM UMK YNPAaBNATL BOCNPOU3BEAEHNEM
nakeToB.

B.3.1 ®ain IO (fio_) (pucyHok B.1)

TAG anemeHT “fio_" — camblli BbICOKMI ypoBeHb TAG anemeHTa B nepapxuu tannos TAG snemeHToB.

OT1oT TAG anemeHT fgelicTByeT kak koHTelHep ans TAG anemenTa afpf. TAG anemeHT time (MeTka BpeMeHn) MoxeTt
6bITe NpeacTaBneH onuMoHarnsHo.
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TAG HasBaHue TAG anuHa TAG 3HaueHue
ASCII "fio_"
8 n 6uToB TAG naket
f i o —_
B 4 baitta B 4 Gaitta » n GairTon

PucyHok B.1 — daiin Bxoa/Bbixop,

B.3.1.1 AF nakeT/PFT cpparmenT (afpf) (pucyHok b.2)
TAG anemenT afpf cogepxuT Becb AF naket unm PFT dpparmenT kak TAG 3Hauenwe.

TAG HaspaHue TAG gnuHa TAG 3HauyeHue
ASCII "afpf - AF naxer
foutos win PFT c¢parmeHt
a f p f
4 Gaiita 4 Gaiita n GantoB

PucyHok B.2 — AF naket unu PFT doparment

B.3.1.2 MeTka BpemeHum (time) (pucyHok b.3)

TAG anemeHT time MoxeT GbITb OTMeUeH B None3Hoit Harpyake nio6oro TAG anemenTa fio_. 910 MOXeT 6bITb 3anun-
CaHo Kak BpeMs npvema nornes3Hon Harpy3km nnm 3To MoXeT ObiTb YKa3aHo Kak HaMeUYeHHOe BpeMsi BOCNpou3eeaeHns. 3Ha-
YeHne Bpemenun, ganHoe B nonsx TI_SEC n TI_NSEC, moxeT 6biTb 0OTHOCUTENBHO Ha4ana davna wnu nmoboit Apyrom
XenatenbHON CCbINKU.

TAG Ha3BaHue TAG anuHa TAG 3HaueHue
ASCII "time" 64 Guta daiin MeTku BpeMeHU
t | i | m | e |004]|00:6] 0046|4046 TI_SEC TI_NSEC
32 buta 32 6uta
4 Gawita 4 Ganrta 8 Gavros

PucyHok b.3 — ®daiin MmeTku BpemeHu

TI_SEC: umcno uenbix Sl cexyna, B ananasoHe ot 0 go (232 —1).
TI_NSEC: uncnouensix SlHaHocekyHa, B agnanasoHe o1 0 4o 999 999 999. 3HauveHus1 BHe STOro AManasoHa He onpe-
AeneHbl U He AOMKHbBI MICNONb30BaTbLCA.
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MpwunoxeHne B
(cnpaBo4Hoe)

CurHanusauusi OCHOBHbLIX YPOBHel nepedayn U napaMeTpoB

MockonbKy HECKONBKO OCHOBHLIX MPOTOKONOB Nepeaayn anst PFT (unv AF) nakeToB onpegenexsl, LenecoobpasHo
Takke onpegenuTb obwui meTod Ans agpecaunn u ngeHTUAMKaL MU KXXA0M0 M3 3TUX NPOTOKONOB BMECTE C UX UHAVBUAY-
anbHbIMKM NapameTpamMu. TN MHPOPMALNOHHbIE ONpeaeneHns NnpeaHasHavYeHsl AN OpraHn3auni, NCNoNb3yHOLLMX NPo-
Tokon DCP, 4To6bl 6bITb B COCTOSIHUM ONMCATh UCTOYHWKM M Lenu (agpeca npotokona DCP) obwenpuHsTeiM cnocobom.

Crepytolue onpeaeneHns COOTBETCTBYIOT obLLemMy CTUIO YyHMBepcanbHoro ngeHtndgukatopa pecypca (URI), kak
onpegeneHo B IETF [2], HOHEe NONHOCTEI0 C HUM COBMECTMMBI M HE AOMXHbI CUHTaKCUYEeCKN paccMaTpyBaThCs KAk MPOTUBO-
noctaenexHve URI cneundukaymam. CemaHTu4ecky Takke NOTOKW, YKa3aHHbIe B HACTOALLEM NPUITOKEHWN, HE NAEHTNdY-
LMPYIOT YHUKarbHbIE pecypcbl; ckopee OHM ofecrneunBaloT OAHY M3 BO3MOXHbBIX cneundukaumin agns npunoxenusi, B
KoTopoW ByaeT npuBegeHa nHdopmaumsa 0THOCUTENBHO HeOBXoAUMBIX 3nemMeHTOB npoTokona DCP, ocylwecTBUMBIX Ha
OaHHOM KaHane CBA3W.

CwvHTaKcme, ncnonb3yembin Ans onvcanns agpecos npoTtokona DCP, cnegyowmii:

- 9NeMeHTbl B KBagpaTHbIX CKOOKax MaeHTUULNPYIOT 4ONOMHUTENBHBIE 3MIEMEHTH;

- 9NeMeHTbI B YITOBbIX CKOOKaxX MgeHTUPUUMPYIOT Ha3BaHHbIEe SMTeMEHTH;

- CXeMy CTPOK M Ha3BaHUs/3HaueHWUA NapaMeTpoB criegyeT paccMaTpuBaTth 6e3 pa3nmyeHns NPONMCHbBIX M CTPOYHbIX
OyKB;

- BONbLWMHCTBO NapaMeTpoB SIBMSIOTCA AONONHWUTENbHbIMMW; €CNU Takon napameTp He OyaeTonpeaeneH, TO 4OMKHO
6bITb NPUHSITO 3HAYEHME «MO YMONYaHMIO»; €CINM HUKakoe (3agaHHoe No YMOM4aHUIo) 3Ha4eHNe He onpeaeneHo, To napa-
METp He SABNAETCSH QONONHUTENbHBIM;

- AONOMHUTENbHblE NapaMeTpbl MOryT BbITb onpeaeneHbl NPUNOXEHWAMM C UCNIONb30BaHMEM NPOTOKONa pacrnpe-
OeneHns M KOMMYHUKaLum (HanpyMep, MakCuMarnsHoe BpeMsi nepeaaqm nnm MakCuMarnsHOe YUCNO 3apPerncTPUPOBAHHbIX
GariToB);

- NapameTpbl MOryT NosIBNATLCS B NI0OOM Nopsigke B cekummn napameTtpa (CM. Huxe);

- HEM3BECTHbIe NApaMeTPbl M UX 3HAYEHNSA QOMKHBI UTHOPUPOBATBLCA U MOTYT BbITh COO6WEHBI NONBL30OBATENIO; O
HEN3BECTHbIX 3HAaUEHUAX N3BECTHBIX NAapaMeTPOB HEO6X0AMMO COOOLMTE NONb30BaTENIo.

KomnoHoBka agpeca ocHoBHoro DCP npoTokona Beirnsaur crneayolwmm o6pasom:

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

OCHOBHbIE 3MEMEHTbI:

- <scheme> (cxema) onpeaenseT OCHOBHOW NPOTOKOI, KOTOPbLIN ByAeT ucnornb3oBartbesi, Hanpumep, “dcp. udp.pft’
vnu “dep.fcp”. Bece ocHoBaHHble HA DCP cxembl AOMKHBI HQUMHATLCS CO CTPokM “dcp”. Ecnm “pff’ — cyddpmke cTpokm
<scheme>, 1o npotokon PFT ucnonb3ayercs BMecTe C yKa3aHHbIM OCHOBHbIM TPaHCMOPTHbIM NPOTOKOIOM; €CNU OH
otcytctByeT, AF nakeTbl nepeaaoTcs HeNnocpeACTBEHHO, UCMONb3yS YKa3aHHbI OCHOBHOWM TPAHCMOPTHLIVM MPOTOKON;

- <target> (uenb) MMeeT pasnuyHyo TOUHYI0 CEMaHTUKY B 3aBUCUMOCTM OT UCTONb3yEMON cxeMbl. HaunHas co 3Haka
AsoeToums (“:”) UCnonb3yeTcsi Kak pasfenuTernb 31IeMEHTa, 3TO He I0IDKHO UCMONb30BaThCsl Kak YacTb <target> cTpoku;

- <src-addr> n <dst-addr> uMeloT pa3anuyHyio TOUHYI0 CEMAHTUKY B 3aBUCUMOCTU OT UCTIOTNb3YEMOW CXEMBI.

MpwumeyaHnwue— Agpeca DCP nporokona, KoTopble onyckaioT src-addr KOMMOHEHT, CUHTAKCUYECKN COBMECTU-
mbl ¢ URI cneundmkaumen B cooreetcteum ¢ IETF [2].

OcHoeHble napameTpbl AF ypoBHS (A0CTYNHBI OAVHAKOBO /1151 BCEX OCHOBHbIX TPAHCNOPTHLIX YPOBHEN):

- “crc” (disabled (6nokuposaHo): “f”, “false” (owmnbka), “0”; enabled (pa3speweHo): “t”, “true” (BepHo), “1”; default (3Ha-
YeHre no ymonuyanuio): “1”) nossonsieT unm 3anpeiuaet BobluncrieHne CRC ans AF ypoBHsi.

OcHoBHble napameTpbl PFT ypoBHS (OCTYNHBI OAWMHAKOBO Ar1sl BCEX OCHOBHBLIX TPAHCMOPTHLIX YPOBHEN, TONBKO
ecnu cermeHT <scheme> coaepxut cyddumkc “.pft”):

- “saddr”, “daddr” (0o6a no ymonuanmio — 0). Ecnu oauH unu oba napameTtpa “saddr” n “daddr’ npucytcTByioT, TO
napameTpsl “saddr’ v “daddr’ nepenocsitcsi B agpece 3aronoska PFT naketa. Ecniv 06a napameTpa onyLieHbl, pPEKOMEHY-
eTcs1, uTobbl AONONHUTENBHbIE afpeca 3aronoBka He GbInu BKIoYeHbl B 3aronoBok PFT nakeTa. [1nst oGpaTHoi coBMeCTu-
MOCTH, ecnu Hu “saddr” Hu “daddr” He NMpuUCYTCTBYIOT, NPUNOXEHWE MOXET nocnartb agpeca 3aronoBKa, UCMONb3ys
3HaueHus B <src-addr> n <dst-addr> cermeHnTtax, unm 0, ecnu <src-addr> n/unu <dst-addr> cermeHTbl OTCYTCTBYIOT;

- “fec” (disabled (6nokupoBaHo): “0”; enabled (pa3peweHo): “sp”, “1” ..."9”; default (3HaveHne no ymonuanumio): “0”)
srnioyaeT/oTknovaeT mexannam FEC 3awmtel PFT ypoBHSI; 3HaueHue “sp” ykasbiBaeT Ha “ogHONakeTHbIN pexum FEC”
(FEC BkntoveHo, Ho FEC He BefieT k hparmeHTaumm; ogHako, hparmeHTauus MoXeT eLle cnegoeatb u3 “maxpaklen” napa-
mertpal); 3HaveHus 1...9 onpeaensitoT cTeneHb 3alnTbl (MOXHO, HAaNPUMep, YKa3aTb YMCNO BOCCTAHABNUBAEMBbIX NOTEPb
thparmeHTOB);

- “maxpaklen” (nonoxutensHoe Lenoe uicno; 6e3 orpaHuyenust: “0%; default (3HaveHne no ymonuanmio): “0”), onpe-
Aenset MTU kanana cesian ans ypoeHsi PFT B Gavitax.
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DCP 6yaeT yacTo UICNoNb3oBaTbLCS Ans nepeaaqm ToW e camon MHgopmaLmmn No MHOMMM peanun3aumnam TpaHcnop-
TMpoBkU. Hanpumep, oanH 1 TOT ke NOTOK AaHHBIX MOXHO NOcNaTk OAHOMY agpecaTy 1Yepes nocneaoBartenbHbIN NopT, a
Apyromy — ucnone3sya UDP/IP. [laxe no ogHOMy TURy TpaHcnopTupoeku, Hanpumep, UDP/IP, ogHa cBA3b MOXET ocylue-
CTBIMNSAATLCH M0 MECTHON NOKANbHO-BLIYNCIIMTENBHON CeTU M BbiTh OYEHb HAAEXKHON, a Apyras MoXeT ObITb HanpaBneHa
yepes MHtepHeT n notpebyeTt npsimon koppekumm olwmnbok. Ecnu kenatensHo nogaepxaTs pasnuyHble BO3MOXHbIE ONUNK
AF CRC w/vnn PFT ansa ogHom n Ton xe norumdeckoit DCP cBaswn, Torga oHn gomxkHol 66T onpeaeneHbl Kak oTaenbHble
appeca DCP no Bcem o6bekram kommyHukaumi. B HacTosiwee BpeMsn He CywecTByeT NpPoTokona, onpeaeneHHoro B
npegenax DCP, utobbl goroBoputbesi 06 onpegenenHom AF/PFT npocdune Bo Bpemsi yCTAHOBNEHUS CBA3N.

B.1 DCP uepe3 UDPI/IP

OtoT hopmat agpeca nportokona DCP nopaepkxuBaeT kak MHOFroaapecHyto, Tak U 0OQHOAAPECHYI0 A0CTaBKy CO06-
wenun. Agpec npotokona DCP otHocutcs k HasHadeHuio DCP nepegayn, T. €. ueneBomy XocTy (y3ny ceTu) npu ogHoaa-
pecHomn nepepave u ueneBow rpyrne Ans MHOroaZipecHom 0CTaBkn unu ansi MectHoro npvema DCP nepeaaun.

OCHOBHbIE 3NEMEHTbI:

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

- <target> (uenw) AomxHa ObITb MeHeM xocTa unu IP agpecom (kak onpeaenero B IETF [2] (3.2.2) npeawecTeyio-
wum “/f”. Aina coBMecTUMOCTU NpUNoXeHus He 06s13aHbl nogaepkuBaTh |P-6yKBEHHBIN CUHTAKCUC;

- <src-addr> — Homep nopTta UDP/IP B ucxoanom xocte B ananasoHe ot 0 ao (21—1). Ecnm <src-addr> onyweH unm
“0”, Torpa NPUNOXeHne MoXeT UCNONb30BaTh N6 HOMEpP NOpPTa;

- <dst-addr> — nomep nopta UDP/IP B xocTe HasHaueHus B gnanasone ot 0 go (216—1).

Onyctute <dst-addr> HeBo3MOXHO; 0 — AelicTBUTENbHBLIN HOMep nopTa cornacHo UDP cneundukauum, Ho chaktu-
YECKM UCKIIOYEH B pearbHbIX CUCTEMAX.

Ecnu agpec npotokona DCP onuceiBaeT MecTHble NnapameTpbl npuema DCP nepeaayun, <target> naentmcduumpyet
aapec rpynnel BeWaHusi B Criy4ae MHOroagpecHoro npyema unu mectHoro xocra (<localhostt>, “127.0.0.1" u 1. a.) ana
oaHoaapecHoro NpueMma; <dst-addr> ngeHTnduumpyeT HoMep MECTHOMO NOPTA, KOTOP bIN ZOMKEH MCNONb30BATLCS, UTOObI
nony4ntb Bxoaawme naketosl UDP.

[na aTon cxembl onpeaeneHsl cnegyowme AonoriHUTeNbHbIe NapameTphbi:

- “interface” (ip agpec wnn cuctemHoe cneunduryeckoe HauMeHOBaHWe YCTpoOWCTBa, Hanpumep “192.168.0.27,
“eth0”; default (3Ha4yeHVe No ymonyaHuio): UCNOMNb3YIOTCA CUCTEMHbIE TAbNMLbI MapLWPYTU3aUMK). TOT NapaMeTp yKasbl-
BaeT, 4To NnaTtdopma mappytusaumm Tabnuu gonxkHa 6biTb 06onaeHa, n gentarpammel 6yayT nepegaHbl MUY NONY4YeHbI
Yepes ykasaHHbIn nHTepdenc cetun. [ins rpynnoBbix agpecoB onpeaeneHo, YTo 3TO MMEET OTHOWEHWE K BbiGopy rHesaa
IP_MULTICAST_IF;

- “ttl” (qmcnoBsow, oT 0 (OrpaHnHeHo TEM e CaMbiM XOCTOM) 0 255 (He orpaHnyeHo); 3Ha4EeHUs N0 YMOITYaHUIoC — Mo
6ase 3Ha4eHui no ymonuyanuio). Onpegensiet sHavenune IP_ MULTICAST_TTL (Bpems cywecTBOBaHUSA) Bbibopa rHesga.
MmeeT 3Ha4eHne TONBKO ANA MHOroagpeCcHOM pacchifku U CyLLEeCTBEHHOE, €ClNU aAMUHUCTPaTMBHAs 06nacTb IeNCTBUS He
onpegeneHa anst ykasaHHON rpynnsl MHOrOaapecHOW pacchirku.

Mpumep 1: dep.udp.pft://192.168.0.1:3002?fec=9&crc=0&saddr=7 &daddr=6.

Mpumep 2: dep.udp://1224.10.1.20:30027interface=192.168.0.2.

Mpumep 3: dcp.udp://transmitter2,drm.org:1234:3114.

Mpumep 4: dep.udp.pft://192.168.0.1:3002 ?fec=sp&crc=0.

B.2 DCP vepe3 TpaHcnapeHTHble (MocreaoBaTenbHbIe) KAHaMNbl CBA3U

OCHOBHbI€ 3MeMeHTbI:

- <scheme> (cxema) umeeT 3HaueHue “dep.ser[.pft]”;

- <target> (uenb) — cucTeMHbIN ONpedeneHHbIR MAEHTUdUKATOP YCTPOWCTBA, Hanpumep, “COM4” unu “/dev/ttyS17;
- <src-addr> »meeT sHaueHus nons saronoska naketa PFT SRC B ananaaone ot 0 go (216—1);

- <dst-addr> nmeeT sHaueHus nons saronoska naketa PFT DST B ananasone ot 0 go (216—1).

OnpegeneHsl cneaytolwme ONONHUTENbHbIE MapaMeTpbl Ansi 3TOW CXeMbl:

- “bitrate”(4ncnoson, Hanprumep “1152007);

- “flowcetrl” (“xonxoff”, “rtscts”/*hw” nnm “none” (no ymonuanwmio).

Mpumep 1: decp.ser.pft:/dev/ttyS3:1:2?bitrate=4800&fec=4 &flowctrl=hw.

Mpumep 2: dep.ser:COM2:2007?bitrate=115200.

B.3 DCP B/n3 chanina c ncnons3aosanunem cpannalO

OCHOBHbI€ 3NEeMeHTbI:

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

- <target> (Uuenb) — sIBNSETCS CUCTEMHBIM KOHKPETHbIM Ha3BaHueM danna, Bknovas nobor Tpebyemblii NyTb.
HauuHas co 3Haka gBoeToums ("), ICNONb3yeTCs Kak pasgenurenb 3eMeHTa, HO He JoMKeH UCMOMNb30BaThCS KakK YacTb
cTpokm <target>. CueHapuem, rae aTo He MOXeT ObITb onyLeHo, siBnsieTcs DOS coBMeCTUMbIE CTPOKM TPaKTa, BKMoYasi
HazBaHve guckosoga (“C:\tempitest.mdi”). B gaHHOM criyyae 3Hak ABOETOUUS AOMKEH BCerga conpoBOXaaThCH HEUNCO-
BbIM 3HAKOM (HanpvMep, 3HaK HaKIOHHOW YepTbl BMEBO UMM HEYUCIIOBOW 3HaK Hadana HasBaHwus danna). B cnydvae
HeoAHO3HauHbIX Mpegnucanun, kak “C:5:6” (rge aHannaaTop He MOXeT SICHO pewwnTb, sienaetesa nu “C” umenem darna, “5”
MCTOYHMKOM 1 “6” agpecomM Ha3HauYeHUs], UIK OMyLLLEH NCXOAHbIV agpec v hann nMmeeT HaaBaHue “5” Ha gucke “C”), aHanw-
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3aTOp OOIMKEH MPeanonoXnTb, YTO U CTOYHUK U afpec Ha3HaveHus onpegeneHbl. Ecrnvm npegnucanmne moxeT craTthb
HEOAHO3HAYHbIM, PEeKOMeHAyeTca ucnonb3oBartb napametpel “saddr” v “daddr” PFT ypoBHsi BMecTo <src-addr> u
<dst-addr> agpecHbIX 311EMEHTOB;

- <src-addr>nmeeT 3Ha4eHue nons 3aronoeka naketa PFT SRC, B ananasoune o1 0 go (216—1 )

- <dst-addr> umeeT 3HaveHve nons saronoska naketa PFT DST, 8 guanasore o1 0 go (21—1).

Mpumep 1: dep.file:/temp/record_1/test.dcp.

Mpumep 2: dep.file.pft.c:\tempitest.dcp:99:100.

Mpumep 3: dep.file.pft:\\myhostimyshare\temp\test.dcp?saddr=99.

B.4 DCP vepe3 TCP/IP

Mpnucnonbsosannm DCP yepes TCP/IP umeetcs (3anyckaeTtcs) akTMBHOE OKOHYaHMe (“KNNeHT”) U NacCUBHOE OKOH-
YaHue (“‘cepBep”, OXMaaWMN 3anpockl cBs3un). NaccuBHOe OKOHYaHWE MOXET NPOU3BOSBHO NOAAEPKATb MHOTOKpaTHbIE
ceaHcbl DCP vepes TCP/IP nocnegoBaTtensHo unv ogHoBpemeHHo. Popmart agpecanpotokona DCP onpeaensiet naccus-
HOe OKOHYaHue NoboN CBA3M NokansHo (Ha “cepeepe”) NMbo yaaneHHo (yaaneHHbIN agpec “kKNMeHTa” MOXeT A0CTUYb Coe-
ONHeHus ¢ “cepBepom”).

OCHOBHbIE 3NEeMEHTbI:

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

- <target> (uenb) gomxHa 6bITb MMeHeM xocTa unu IP agpecom (kak onpegeneHo B IETF [2] (3.2.2), npegwecTsyio-
Wwmm 3Haky /7. nsi COBMECTUMOCTU NpUNoxXeHust He 06s13aHbl nogaepxmeath IP-6ykBeHHbIN cMHTakeuce. Ecnn <target>
onpegenut mecTHble napameTpbl npnema DCP nepepaum (Ha “ceppepe”), 310 onucbiBaeTcA Ha MecTHOM xocTe (“localhost”,
“127.0.0.1"uT. 4.);

- <src-addr> — nHomep nopta TCP/IP B aktuBHOM xocTe (“knueHT”) B auanasoxe ot 0 ao (21—1). Ecnu o onpepe-
NeH N OTMIMYEH OT HYNS B aKTMBHOM XOCTe (“KNUeHT”), Torga aToT HOMep nopTa AOMKEH UCNONb30BATLCA KaK NOKaNbHbIN
ncxoasLWmi HoMep NOpTa Ansi CBA3W; ecnu <src-addr> onyLeH unv paBeH Hynio, Torga MOXHO UCNONb30BaThL NGON HoMep
nopta. Ecnu oH onpegeneH B naccmBHoM xocTe (“cepeep”), Toraa TpeboBaHne apyrmx NCXoaHbIX HOMEPOB NopTa byaeT
OTKIMOHEHO; 3Ha4YeHNEe KHYNb» 3KBUBAIEHTHO UCKITIOUEHUIO 3TOMO NapameTpa;

- <dst-addr> — Homep nopTa TCP/IP B naccmeHoM xocTe (“cepeep”) B ananasoHe ot 0 go (216—1).

0 — gevcTBUTENBHBIN HOMEP NOPTa, HO haKTUUECKU HE UCTIONb3YETCS B peanbHbix cuctemax. EcnuHomep onpeae-
MNeH W OTNNYEH OT HYNs B aKTMBHOM XOCTe (“KIMEeHT”), Torga coeuHeHuUst QOMKHbI BbITb YCTAaHOBNEHbI C 3TUM HOMEPOM
nopta. Ecnv nopT onpegeneH B naccMBHOM xocTe (“cepBep”), Toraa XocT A4OIKeH NPUHATL NOCTYNAoWMe Ha 3TOT NOPT Coe-
OVHEeHus.

OnpepeneHbl cnegytowme AoNONHMTENBHbBIE NapamMeTpbl ANs 3TOW CXEMbI:

- “interface” (ip appec nnn cuctemHoe cneunduyeckoe HasBaHue ycTpoicTea, Hanpumep, “192.168.0.2", “eth0”;
default (3HaveHne Mo ymon4aHuio): MpuemM ocyLLeCTBNSETCS Ha BCeX HTepdencax ans BXogawmx cesizen). 3ToT napa-
METp Ba)KeH TONbKO ANA NaCCUBHOro XocTa (“cepeep”). Ecnu oH HeceT agpec 0aHOro 3 MHTepdeitcoB XocTa U3 MHOXeCTBa
MHTEPMENCOB, TOrAa XOCT SO/IKEH MPUHMMAaTh COeANMHEHNA TONBbKO Ha 3TOM MHTepdence.

Mpumep 1 (Ha “cepaepe”): dep.tep://localhost:3002%interface=eth0.

Mpumep 2 (Ha “knneHTe”): dep.tep://yourserver:3002.
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Mpunoxennel
(obsazaTrenbHOe)

DCP npodunu u DCP napameTpbl

He Bce obnacTu ncnonb3oBaHUs U, COOTBE TCTBEHHO, HE BCE peanu3aumv NpoTokona pacnpeaeneHns n KOMMyHUKa-
ummn (DCP) moryT noTpe6oBaTbCsl Anst NOAAEPKKN BCEX PYHKLIMOHANBHLIX BO3MOXHOCTEN, 06ecneunsaembix DCP. Moato-
MY 3TO MPUNOXEHUE NepevncnaeT Tpu JOCTYMNHLIX YPOBHS noaaepxku ocobeHHocTent DCP, Ha3BaHHbIX npodunamm A, Bu
C DCP. Onpepenenne npodumnei DCP siBnseTcA Hamny4wmm crocoboM siCHO NoKa3aTh, Kakne MyHKUMOHANbHbIE BO3MOX-
HocTu obecneunBaloTCs KOHKPETHOW peanusauuen DCP.

Kpome Toro, gononHutensHble napametpsl DCP o6ecneunBaioT npocToii cnocob Gonee aetanbHO NpeacTaBUTb
HEKOTOpPbIE YacTHbIE acnekTbl npumeneHns DCP.

Mpodmnu DCP v npuBeaeHHble HUXe napameTpbl DCP oTHOCSITCS K peanv3aumusim KogupoBaHWUs U 4eKOANPOBAHURA
DCP. Mio6as peanusaups no kogupoBaHuio n aekogmposanuio DCP , He nopgaepxuBatowan npocune A DCP (nonHas noa-
Aepxka Bcex ocobeHHocTel DCP), AormkHa 3asBUTb 3TOT hakT.

1 Onpegenenns npodunen DCP

1.1 Npocdmns ADCP

Peanwnsauusi npodmnst A DCP nopgaepxusaet Bce ocobeHHocTH, ob6ecneunBaemble DCP:

- AF ypoBeHb;

- PFT ypoBeHb ¢ agpecauueii, hparmeHTaumeri U nNpsiMbiM UcripaerneHmem owumbok.

Mpodwune ADCP — 3710 3agaHHbIN No ymonyanuio npodunb DCP v HesIBHO NPUHATLIN, ecnu He 0603HaveHa apyras
onpegeneHHasn peanunsaunsa DCP.

1.2 Npodwmne BDCP

Peanwnsauns npodmns B DCP nogaepxusaet cneayowme ocobeHHoctn, o6ecnevmnBaemolie DCP:

- AF ypoBeHb;

- PFT ypoBeHb ¢ agpecauueii n dparmeHTaumnen.

HanHas peanusaumsa DCP He nopgaepxveaeT cnegyiowyio ocobennocts DCP: PFT ypoBeHb ¢ npAMbIM UCNpaBneHun-
€M OLWNBOK.

Peanvaauus gekogmposanusa DCP, nognepxumsaowero npocdune B, aonxHa 6biTb B COCTOSIHUM YCTELWHO JEKOAM-
poeatb PFT 3awmweHHbIn AF nakeT ¢ ncrnonb3oBaHMem NPAMOro ncnpaeneHns ownbok o yerneLwHoro nony4yeHnst Bcex
dparmeHToB PFT.

1.3 MNpodmne CDCP

Peanwnsauns npodmns C DCP nopgaepxuvBaeT cneayowyto ocobeHHocTb, obecnevnBaemyio DCP: AF yposeHb.

Peanwnaaums npocuns C DCP He noanepxuBaet cnegyowyto ocobenHocte DCP: PFT ypoBeHb (HMKkakon agpeca-
LuW nnm coparmeHTaumm, HUKakoro NPSIMoro UcrpaereHns owmnbok).

.2 OnpenenexHus napametpos DCP

Cneaytowume napameTpbl DCP moryT ucnons3oBatbes, 4To6b Npy HEO6X0AMMOCTHN ONMUcaTh HEKOTOPbLIE acneKTbl
ncnonb3oBaHus koHkpeTHoro DCP kogepa nnn DCP aekogepa 6onee nogpobHo. 3t napametpsl DCP, ecnu 3asiBneHo,
06bI4HO conpoBoXxaaloT cneundukaumio noaaepxueaemoro DCP npodmns.

MpwumeyaHwu e — Ecnn ucnons3oBaine DCP Gonee orpaHM4eHO OTHOCUTENBHO ONPeAeneHHOro napamMerpa,
YeM MaKCMMarnbHOe TEXHUYECKOE OrpaHnYeHne, HanoXeHHOE B COOTBETCTBUM C NpoTokonoM DCP (ynomsiHyToro Huxe), o6
9TOM chakTe AOMKHO ObITb 3asIBMNEHO.

r.2.1 AFRevision

OTOT NapameTp yka3biBaeT cTapluve U Mrnazume Homepa Bepcun npoTokona, nogaepxveaemsie DCP kogepom unu
DCP gekogepom, B hopme “<major>.<minor>" (Uncroeble 3Ha4eHns).

Ons nexopepos DCP: ecnu peanusaumsi DCP nogaepxvBaet agnanasoH Bepcui, 370 MOXHO yKa3aTb, UCMOSb3ysi
3Hak “-“; “<major_first>.<minor_first>-<major_last>.<minor_last>" w/unn 3amenaa Homep Bepcun <minor> 3Hakom “x”
(KOTOPpBbII YKa3bIBaET, YTO MO KparHel mepe Bepcusi <minor> 0 KOHKPETHOro HOMepa BEpCUn <major> NosiHOCTbIo noaaep-
XUBaeETCsl).

Bbonee Bbicokue <minor> Bepcum, YeM 0603Ha4EHHbIE ANA TOrO Xe CaMmoro HoMepa <Mmajor> Bepcum, NoaAepKUBa-
10TCS aBTOMaTn4yeckn (obpaTHasi COBMECTUMOCTb).

Mpumep: AF nepecmoTp 1.x—2.X.

2.2 AFMaxLen

OTOT NapameTp onucbiBaeT MakCMMarbHYyo AnuHy 6anta (AF) nonesnon Harpysku, kotopas MoxeT 6biTb 06paboTa-
Ha ¢ ucnonb3oBaHnem DCP (uckniouast AF 3aronoBok).

MpwnmeyaHun e — MakcumanbHbIn gzasmep AF nonesHow Harpy3ku, 0 KOTOPON TEXHUHECKN MOXHO CUTHANN3UPO-
Batb B 3aronoBke AF nonsi LEN, cocraensier 27" —1.

21



rOCT P 54708—2011

r.2.3 PFTMaxLen
JTOT NnapameTp onucbIBaeT MakcumarnbHylo AnuHy 6anta nonesHon Harpysku naketa PFT, koTopasi MOXeT 6biTb
obpaboTaHa c ncnons3osaxHnem DCP.

MpumeyaHne— MakcumanbHbIn pasm?P nonesHomn Harpysku PFT, 0 KOTOPOW MOXHO TEXHUYECKV CUTHANWN3N-
poBatb B 3aronoBke PFT nons PLEN, coctaBnsier 2 —1.

I.2.4 PFTMaxFragCnt
JTOT napameTp onucbiBaeT MakcumarbHoe uncno pparmeHToB PFT naketa AF, koTopoe MoxeT 6b1Tb 06paboTaHo ¢
ncnons3oeannem DCP.

MpumeuvaHune— I\Z/Laxcumanbﬂoe uncno dpparmeHToB PFT, 0 KOTOPbIX MOXHO TEXHUYECKU CUTHANM3npoBaTh B
saronoeke PFT, coctasnset 27 —2.

r.2.5 PFTMaxAFFragCache

JTOT napameTp UCNonb3yeTcs TONbLKO NPKU BbiNONHEHUN AekoanpoBanua DCP.

OH onucbiBaeT MakcumansHoe uncno AF naketoB, pparmeHTsl PFT koTopbix MoryT 661Tb 06paboTaHbl oqHOBpEMEH-
HO NPU X NOITyYEHUMN B NPOV3BONBHOM MOpsigKe.
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Mpwvnoxenne [
(cnpaBouHoe)

PekoMeHpauum no peanusauuu DCP

OT0 NpynoxeHne AaeT HEKOTOpble PEKOMEHAALMN OTHOCUTENBHO AeTanen peanuaaumm U olWMOOYHLIX peLueHni
npv peanusauumn DCP gekoaepa.

0.1 Ucnonb3ayembin nHtepdenc

Wutepdenc mexay peanusaumen DCP v npunoxeHveM c ucnonb3oBaHnem 3T1oi peanusauum DCP He onpeaeneH B
npeaenax obnacT NpUMeHeHNst HaCTOSILLENO JOKYMEHTA.

Heobxopumo o peanusauum DCP ob6ecneuntb BbIGOp 4OCTaTOUHO 060CHOBAHHOIO U ,OKYMEHTUPOBaHHOTO UHTEP-
derca npunoxkeHns. TepMUH “AOCTaTOHHO” MOXET CYLUECTBEHHO M3MEHSATBHCS B 3aBUCUMOCTU OT UHAUBUAYanbHbIX Tpe6o-
BaHWIA TOro UMW UHOTO TUMa NPUMNOXEHUS M YCIIOBUIM SKCNNyaTaLuu.

1.1.1 OnaesinonHennsa DCP koanpoBaHusa AONXKHBI NPUHUMATLCA AaHHbIE, NepeJaHHbIe HAapsay C HEO6XoAMMbIMU
napaMmeTpamu u LeneBbIMU agpecamm, BCTpoeHHbIMK B Tpebyembie AF, PFT u, BepositHo, FileFraming nakeTsi; BbiBO,
pe3ynbTUPYIOLLMX NAKETOB AONMKEH OCYLLECTBNATLCA YePe3 yKa3aHHbIN OCHOBHON YPOBEHL Nepeaaym.

1.1.2 Peanuszauns DCP gekopgupoBanus gomkHa obpabatsiBate DCP nakeTbl, nonyveHHble Yepe3 yKasaHHbIN
OCHOBHOW YPOBEHb Nepegavu, u oTNpasnsaTb Nony4eHHbie AF nake Tl (Mnn nx cogepkaHne (KOHTEHT) MITHC AONONHUTENb-
Hast nHOpMaunsa ynpaeneHns COOTBETCTBEHHO) COrMacHo nNpunoxenunio. B 6oneblumHcTBe cnyyaes gekoguposaHne AF
ypoeHs (AF 3aronoeok, seivmcnenne CRC m 1. a4.), PFT ypoeHsa (nepeynopsagodenune, FEC aekogupoBaHusi/koppekumnm
M T. A.), Takxe kak ypoeHs FileFraming (ecnuucnone3ayetcs), A0MkHO GbITb NONHOCTBLIO BLINOMHEHO BHYTPEHHEN peanun3aa-
umnen DCP.

0.2 Mepeynopsigpoyenne AF nakeToB

MepeynopsaoyeHne NpuHaTeIX AF NakeToB, kak Npaeuno, He moxeT obpabaTbiBaTbes Aekogepom DCP (B oTnuymne
oT nepeynopsigodeHvs PFT dparmeHToB). BMecTo aToro peanvsaums DCP moxeT oTnpaBuThb no6oii yenewHo nonyyeH-
HbIM KOHTEHT AF nakeToB (Hapsay ¢ NOpsAaKoBbLIM HOMepoM AF naketa v gpyror cooTBeTCTBYIOLLEN MHGbOpMaLMen ynpae-
NeHus) HenocpeaCTBEHHO NPUNOXEHNUIO,

OT AelicTBMA peKoMeHayTCs BCNedCcTBUE TOr0, YTO HEKOTOPbIe NPUMNOXEHUs MOryT 3aBuUceTb OT 06paboTku B
pearnbHOM BpeMEHU BXOAHbIX JaHHbIX, U MO3TOMY MOXET cumTatbesl bonee HeoOXoaUMbIM 3aMeHnTb HeaocTawwme AF
nakeTbl HeMeAneHHo, YeM BBOAUTL Nobylo 3adepxky Ha oxugaHve Oonee Mo3gHero nonydeHus HegocTaiowmx AF
NnakeToB.

Haxe ecnu KOHKpeTHOe NPUNoXeHne MoxeT obpabaTeiBaTh OnpedeneHHoe KONMYeCTBO NepeynopsaodeHHbix AF
nakeToB (Hanpumep, nytem 6ycepusaumm Bxoaa), ato 6yaeT 3aBUCETb OT NMPUHSITONO NPUINOXEHWEM PeLLEHNs 0 pa3Mepe
BX0OAHOro bydepa 1 CBA3aHHbIX C HUM NapamMeTpoB.

PaspelueHne obpaboTku nepeynopsigoyeHns AF nakeToB nossonseT npumeHsite 6onee o6uwyio peanusaumio DCP
AeKOANPOBaHMA B KOMBMHaLUK ¢ NI0BbIM TMMOM NPUINOXEHWA — NPUINOXEHNR B peanbHOM BpeMeHu ¢/6e3 Bydepusaumm
BXOAHbIX AaHHbLIX UITN MPUITOXEeHUA HE B pealribHOM Bpe MMeHW.

0.3 OwnbouyHoe noBeaeHne

Ota DCP cneuundukaums He BKIOYAET HUKAKUX NpaBun ans o6paboTku OWMBOYHbIX CUTYaLMIA.

0.3.1 TMpu BbinonHeHun DCP koanpoBanusi 06 oWMBOYHBIX CUTYauUsiX, KaK NPaBuo, coobLaeTes B NPUNOXEHUN
(HenpaBWMbHbIV KOHTEHT, HENPaBWIbHbIE LieNeBbie NapaMmeTphbl, LeNb He AOCTMXUMa U T. 4.).

1.3.2 Tpwu BbinonHeHun DCP gexkoanpoBaHuA Npu KOHKPETHON peanusauum permcTpupyeTcs 1 JOKYMEHTUpYyeTCs
ero ownboyHoe noeegeHve n nHpopmaumsi 06 ownbke HanpaenseTcs B NpunoxeHne. O6bIYHO NpK BbinonHeHun DCP
AekoanpoBaHus coobuiaeTcsi 06 owmnbkax, CBA3aHHbIX C OCHOBHbLIM YPOBHEM NepegaYdu, KoTopbii 6bin 0603HaYueH B NpWIo-
XeHuu (HanpuMep, “nocnegoBaTenbHbIN NOPT HE MOXET BbITk OTKPLIT”, “HenpaBunbHbIn Homep UDP nopTta’ v T. 4.).

OpHako npu 06paboTke NONyHeHHbIX BXOAHBIX AaHHbIX Yepe3 yCneLwHo e CTBYOLLMIA OCHOBHOW YPOBEHL Nepeaavn
peanusaunn DCP gekogmpoBaHus MoxeT BblbpaTh M NepeaaTth TONBKO YCrNeLHo AeKkognmpoBaHHble AF nakeTs! (MM MX KOH-
TEHT NNI0C AONONHUTENBHYIO HOPMALMIC YNPaBNEeHUA COOTBETCTBEHHO) MPUIOXEHMA U NPOCTO 0TKA3aTbCsl OT MobbIX
HeBepHO CHOPMUPOBAHHbLIX AaHHbIX (KOTOPbIe MOTyT hakTuyecku gaxe 6biTb He CBsi3aHHbIMKM ¢ DCP) 6e3 npeaBapuTent-
HOrO YBEAOMITEHUS.
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MpwvnoxeHne E
(cnpaBouHoe)

DCP cTpykTypa AByHanpaBneHHOW CBA3U

9710 npunoxenue o6prcoBbLIBaeT B 06WMX YepTax NpearoxeHme o CTPYKType AByHanpaeneHHon cBsasn obuiero
Ha3Ha4YeHUsl, OCHOBaHHOW Ha NPOTOKONe pacnpeaeneHusi u kommyHukaumm (DCP).

MpumeyvaHnwme 1— OcHoea DCP cTpykTyphbl Arisi AByHaNpaBrneHHOW CBA3W, NPeACTaBNeHHAasn B 3TOM NPUNoOXe-
HWUKW, — TOMNMbKO MHEPOPMATUBHAA U AOCTYNHA A UCTNONb30BaHUs No6bIM NpunoxeHnem Ha ocHoee DCP. OgHako, nio6oe
npuroxeHve Ha ocHoBe DCP moxeT BoibpaTb cob6ecTBEHHYI0 06paboTKy AByHanpaBneHHbix censen Yepes DCP, nonarasck
TONBKO Ha UCTOMNb30BaHWe OCHOBHOTO YPOBHS nepeaaumn (Hanpumep, TCP/IP), nubo pacwmpsia onpegeneHne aTon CTpyk-
Typbl COIMacHO CBOMM MHAVBUAYanNbHbIM TpeGoBaHUsM.

Mpumeyanwue 2— Crpykrypa Ans AByHaNPaBNeHHON CBA3W, ocHoBaHHOW Ha DCP, He gaeT HMkaknx pekomeH-
Aaumi oTHOCUTeNbHO Bbibopa BpeMeHu (peTpaHcnsiumMm ocTaBlumxcsi 6e3 oTBeTa unu HenoATBEPXKAEHHbLIX 3aNPOCOB, MakK-
CUMarnbLHOIO NepepbiBa Mexay 3anpocoM W OTBETOM U T. A.). OnpegeneHne nepepLIBOB OYeHb CUNBHO 3aBUCUT OT CneLu-
VKM NPUNOXEHUS U YCNOBUWA aKkcnnyaTtaummn. Tak kak cTpyktypa DCP ans geyHanpasneHHOM CBA3W [OMKHA NogxoanTb
ANs1 LUIMPOKOTO CreKTpa NpUINOXeHUN, onpeaeneHne nepepbiBOB OTHOCUTCS K TEXHUYECKMM TpeboBaHUAM KOHKPETHOIO
NpUNoXeHus, ncnonb3ayowero sty DCP cTpykTypy Ana AByHanpaeneHHoON CBA3N.

E.1 TvnoBblie Tpe60BaHUA CBA3N

OTOT paspen BelgenseT HekoTopble obwue noaxoasl Ans cesasu Ha 6ase DCP, Ha koTopbix 6a3upyeTtcs cneaylowas
DCP cTpykTypa Ans AByHanpaeneHHON CBA3N.

E.1.1 TpaH3akuumn

OCHOBY CBA3W COCTaBNSAT TpaH3akuum (NPpOTOKONbI 06MeHa). TpaH3akumm BKoYaloT B ce6s:

- 0AHo coobuweHue 3anpoca (cneunanbHbii DCP nakeT), nocnaHHoe oT “knueHTa” Ha “cepeep”;

- pa3nuyHoe konu4ecTeo coobweHuii oTeeTa (cneumansHble DCP nakeTsl), nocnaHHble oT “cepBepa’ K “KNueHTy”, co
CCbINKoW Ha coobLueHune 3anpoca.

E.1.2 Knaccbl TpaH3akuum

Send Transaction — TpaH3akuus nepegaym:

“KnueHT” nockinaeT uHcpopmaumio Ha “cepBep”.

Fetch Transaction — TpaH3akumns BbIGOpPKHK:

“KnueHT” 3anpalwwmBaeT nHdopmauuio oT “cepeepa’.

Subscribe/Unsubscribe Transaction; Delivery Transaction — TpaH3akuna nognucku/oTkasa oT NogNNUCKY;
TpaH3aKuWUA 0OCTABKU:

3anpoc Ha “cepBep” UHULMUPYET JOCTaBKy MHOPMaL N,

“KnueHT” nognuceiBaeTcst Ha MHopmMauuio, Npeanaraemyto “cepeepom”.

“CepBep” Bnpeab 6yaeT 4oCTaBNATE MHpOpMaLMIO “KNMEHTY” kaxabli pas, koraa 6yayT AOCTYINHbI (HOBbIE) AAaHHBIE.

“CepBep” ocTaHaBNUBaET 4OCTABKy AAaHHbIX HA SIBHYIO KOMaHAy OTKa3a oT NOANVCKM Unu, Hanpumep, Nnpu nponaga-
HUW Nepenoanncku (Nnepepois).

E.1.2.1 TpaH3akuus nepegaym

TuUnnyHbIE NPUMEPbI TUMOB TPaH3aKLUIN NepeaaUqu:

- KOMaHgpbl:

YCTaHOBWTb YaCTOTY, BLIKMIOUNTL HYeped 5 MUHYT, NONUTL UBETbI U T. A.;

- YBEIOMITEHWSI:

HOBbIV NONb30BaTENb TONBKO 3arpy3unIiCsi, OFOHb Ha NSTOM 3Ta)Xe, camopa3pyLlleHne aKTMBUPOBAHO U HE MOXET
6bITb OCTAHOBIEHO.

TuUnnyHbIE NPUMEPbI MOTOKOBbLIX KOMMYHUKALWIA:

- “knneHT” nocbinaeT komaHdy ‘cepBepy”’ u He TpebyeT noaTBEPXKAEHUS; CBA3b 3aKaHYUBAETCS HEMEANEHHO,
yCrneLlwHbI NPUeM KOMaHZbl He MOXET ObITb NPOBEPEH;

- “kMMeHT” nocbinaeT KoMaHay “cepeepy” u TpebyeT nogTBEPKASHUS NpUema; “cepeep” NocbinaeT yBeaoMneHne
noATBEPXAEHUS NPUEMa;

- “KNUeHT” NocbinaeT komaHgy “cepBepy” u TpebyeT noaTEEepPAEHUA 06paboTku 3anpoca; NPUNoXeHue Ha “cepee-
pe” no KoMaHAe 3anyckKaeT NpoLUece 1 yBeaoMnsieT ‘KnneHTa’.

MoTeHumanbHbIe TUNbI OTBETA:

- HET OTBETq;

- noATBepXaeHWe npuemMa coobLeHus 3anpoca;

- yBegoMrieHue o ctatycax obpaboTku “cepepom” (NpuHsTan komaHaa, obpaboraHHan komaHga, ownbka BbINoN-
HeHusi/OK (npaBunbHO) U T. A.) — BO3MOXHbIE COCTOSIHWA onpeaeneHbl B COOTBETCTBUM C NPUNOXEHUeM.
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E.1.2.2 TpaH3akuusi BbIGOPKU

TunnYHbIE NPUMEpPbI TUNOB TPaH3aKUuii BbIGOPKU:

- MONy4YUTE TEKYLLYIO YaCcTOTY, NOMy4YNTE CINCOK AOCTYMNHBIX YCMYT, NONyYMTe MHAMKATOP Ka4yecTBa NpuemMaun T. 4.

TunnyHblE NPUMEPI TOTOKA KOMMYHUKALWIA:

- “kNMneHT” 3anpawmBaeT AaHHble OT “‘cepeepa’, KOTOPbIN HEMeANEHHO JOCTYNEH;

- “knMeHT” 3anpawmBaeT AaHHble OT “cepeepa’, Npu 3TOM OT “cepBepa”’ TpebyloTcs onpefeneHHbie OeCTBUS
(npea/noct o6paboTka).

|_|0TeHLI,VIaJ'IbeIe TUMbI OTBETA:

- NoATBEPXAEHME npruema coobLeHns 3anpoca;

- yBejoMrieHme o cratycax o6pabotkn “cepBepom” (npuHsiTas komaHaa, o6pabotaHHas komaHpga, owunbka/OK
M T. 4.) — BO3MOXHbI€ COCTOSIHUSI OnpeaeneHbl B COOTBETCTBUN C NPUINOXKEHUEM;

- NocTaBka 3arnpalumsaemoni MHopmaumn.

E.1.2.3 TpaH3akumsi nognuckn/otkasa ot nognuckn

TunnyHble NpUMepbl TUMOB TPaH3aKUWUi NOANUCKMW:

- yBeoMbTe MeHs1 060 Bcex GyayLumx nonb3oBaTenbCkuxX NorvHax (y4eTHbIX 3anucei nonb3oBartenem);

- AOCTaBKa NOTOKA JaHHbIX X,

TunuyHble NPYMepbI NOTOKa KOMMYHUKALWIA:

- “knMeHT” nognuceIBaeTCcs Ha cepeuc X; “cepeep” aBTOMaTUHECKU NOCTABNAET AaHHbIE “KIUEHTY” BCAKWUIN pa3, koraa
HOBbl€ AaHHbIe A4ns cepBuca X CTaHOBATCA AOCTYMNHbLIMMY;

- “kNMMeHT” NoanNuCbIBaeTCA Ha BCe Npeaynpexaatlwme coobuienusi ot “cepsepa”.

“CepBep” aBTOMaTM4eCkn coobwaet “knueHTy” 060 BCex npoucxogswmx npegynpexeneHnsx.

|_|0TeHLI,VIaJ'IbeIe TUMNbI OTBETA.

- HET OTBETAa,

- NoATBeEPXAEHME npruema coobLweHns 3anpoca;

- yBejoMrieHne o cratycax o6pabotkn “cepeepom” (npuHATas komaHaa, obpabotaHHas komanga, owmnbka/OK
W T. 4.) — BO3MOXHbI€ COCTOSIHUS, ONpeaeneHHble B COOTBETCTBUU C NPUINOXEHNEM;

- goctaBka Tpebyemon MHdpoOpMauun, MHULMUPYEMON “CEpBEPOM” KaK MHAMBMAyanbHas TPaH3aKuusi 4OCTaBKM
(B 3TOM Criyyae ncxoaswas ot “cepeepa’, a He OT “KnnueHTa’).

E.2 DCP naket coobwennn

DCP nakeT coobweHus — cneumnanbHo cchopMrpoBaHHbIl nakeT DCP, Hecywmii tHdopmaumnio, UCNonbL3yemyio B
npegenax TpaH3akumm oT “knneHTa’ K “cepBepy” unv Hao6opoT. Yactu, koTopble coctaensioT Takov DCP naket, 6yayT onu-
CaHbl B NOCneAyoLWwmX NyHKTax.

E.2.1 O6was cTpyKTypa

Ctpykrypa DCP nakeTta coobuw,eHusi nokazaHa Ha pucyHke E.1.

TAG TAG TAG
aneMeHT Ha3BaHme AnvHa TAG 3HaueHue
pep <Transaction TAG <Command | <Transaction | <Response <Command Data>
BLer Type> Length ID> Reference> |Type flag field>|(optional, e.g. a TAG Packet
coobLueHus
4 GaiTa 4 GaiTa 4 Saiita 4 GaiiTta 1 Gant k Gavitos

PucyHok E.1 — CtpykTypa DCP naketa coobweHus

Twn TpaH3akuun: ogHo ua cneumanbHeix TAG HasBaHuii (4 cimeona ASCII), ykasbiBarowee Ha DCP coobLeHne u
ero Tun (nogpobHee cm. E.2.2) (Tabnuua E.1).

Tab6nwunua E.1— Tunbl TpaH3akuum

TpaHn3sakuus 3anpoc Tun coobLleHnn OTBeT TN CoobLLEHMUA
nepegaiu *tsq *tss
BbIOOPKU *tfq *tfs
noarucKku *tug *tus
oTKasa oT NoANUCKA *tng *tns
[oCTaBKu *tdg *tds
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Onuna TAG: gnuHa cekumm TAG 3HaueHue B 6utax (910 kacaeTcst kaxaoro TAG naketa).

MaeHTndurkaTop KOMaHAbl: yKa3biBaeT HA MHAVBMAYAaNbHYI0 KOMaHAY; MOXeT ObITb 3aKoaupoBaH kak 4 “ygobounta-
embix” cumeona ASCIl nnm kak ABOMYHOE YNCNO; BEMMYMHBI ONpeaeneHsl Npy ncnons3oeaHum aton DCP cTpykTypbl Anst
JOBYHaNpaBneHHOW CBA3N.

Ccbinka TpaH3akuum: HOMEp CCbINKU, BbIGpaHHbIN B KAYECTBE UHMLMATOPA TPaH3aKuMM ¢ HOBON KOMaHAoW 3anpoca
(Hanpumep, cnyyarHoe YMCIo) U ucnornb3yeMblii B Nobor nocneayiowen komaHae oteeTa, UTobbl uAEHTUdMUMpPOBaTL
MHAMBMAYaNbHYIO TPaH3aKumIo (MOTOK KOMMYHMKaLMUK ); HUKaKkue ABa coobLuLeHNnn 3anpocoB, NnepegaBaeMble Mexay OQHUM
“KNMEeHTOM” M OAHMM “CepBEpPOM”, HE JOMKHbI, HACKONBKO BO3MOXXHO, UCMONBL3OBATL TY XKe CaMyto KOMOMHAUMIO 3HAYEHUSI
ID komaHzbl M 3HAYEHWS CCbINKU TPaH3aKUMK; NPUNOXeHWe JOIMKHO onpeaennTb MMHUMAanNbHbIA MHTepBan nepeg NoBTop-
HbIM UCIMONb30BaHUEM CCbINOK TPaH3aKUUK.

Mone dnara tuna otBeTa:

- Ansi coobLweHuii 3anpoca yka3bliBaeT, Kakon TN OTBETOB OTNPaBUTENb KOHKPETHOrO coobLLLeHUs 3anpoca xenaeT
nony4aTb; OAWH UITM HECKOILKO (hriaroB MoryT 6bITe paspelleHsl (ycTaHoBMNEeHbI B “17);

- AnsicoobLweHnn OTBETA YKa3blBaeT, Kakne TUnbl paHee 3aTpeboBaHHbIX 0TBETOB 06paboTaHbl B Npeaenax TekyLle-
ro coobLeHunsi OTBETa; KaXAbIN OTBET MOXeT GbITb NOCNaH Kak MHAWBUAYanbHOe COO6LEHNE OTBETA UM HECKOIbLKO OTBE-
TOB MOIYT cogepXXaTbCsl B TOM Xe caMoM coobueHun oteeTa; dnarn, Hen3eeCTHbIE NonyyaTernto naketa, 4OMKHbI 6biTb
obpaboTtaHsl kak “0” (M Takmm o6pa3om NPOUrHoOpUpPOBaHbI); nogpobHee — cm. E.2.3.

aHHble kKomaHAabI:

- ONUMOHANBHO — HanNpUmMmep, None AaHHbIX UNK NONHbIN TAG naker;

- Hanuuve, pacnonoxeHue u UHPOPMaLNOHHOE CoaepKaHNE 3aBUCAT OT NPUMEHEHHON cneLnduKaumm U oT UHAK-
BMAyarbHOro uaeHTuuKaTopa KomaHabi;

- eCnu NpeacTaBneHbl, MOTyT HECTU NoapobHY0 nHdopmaumio, Tpebyemyto, Hanpyumep, Ars BblGOPKY UK NOANUCKN
Ha coobLLeHuns;

- ecnuxe hopMmaTUpoBaHbl Kak nonHeii TAG nakeT, MOryT BCeraa HecTu 3apaHee uasectHbie TAG anemeHTbI, onpe-
neneHHble BE.2.4.

MpwnmeyaHu e — HeT HUKaKOro orpaHMYEeHns Ha YMCNo Coo6LWEHMI 3anpoca UM OTBETA, KOTOPLIE NEePEHOCSIT-
cs1 B ogHom DCP nakerte.

E.2.2 TwvnblTpaH3akuumn

Cnegywowue Tunbsl TpaH3akuui onpeaeneHsl 4ns ncnons3oeanuns B npegenax DCP cTpykTypbl Ansi AByHanpaBneH-
HOW CBSI3W.

E.2.2.1 TpaH3sakumsa nepeanauqm (3anpoc “*tsq”, oreer “*tss”)

“KnneHT” 3anpawwveaeT nHdopmaumio ot “cepeepa” (coobeHune 3anpoca) (pucyHok E.2). Mpon3sonsHo 0aHO nu
6onee coobweHunin oTBeTa MOryT 6bITb NOTPe6OBaHbI.

Knuent CepBep
*isq @ — NHULMATOP CBSI3M;
. —p — c006WeHne 3anpoca;
*ts_s_ I = — == — floNONHUTENbHOE cooblueHue

PucyHok E.2 — Tpan3akuusi nepegayu

E.2.2.2 Tpansakuus BoiGopkm (3anpoc “*tfq”, otBeT “*tfs”)
“Knuent” 3anpawwmsaeT nHdopmaumio ot “cepBepa” (coobleHne 3anpoca) (pucyHok E.3). Mo kpaiiHei mepe, ogHo
coobuieHne oTBETA, coaepallee Tpebyemyto niopmaumio, OTChiNaeTcs Hasaz,.

Knuenr Cepsep
*tfq @ — NHALMAaTOp CBA3M;
o —p — COOGLLEHME 3aMPOCa;
*tf_s_______ — —— — & — fiONONHUTENbHOE CoobLLeHne

PucyHok E.3 — Tpansakums Beibopku

26



FOCT P 54708—2011

E.2.2.3 TpaH3akuusa nognucku/otkasa otnognucku (3anpoc “*tuq”/“*tng”,otset“*tus”/“*tns”). TpaH3akyua
[ocTaBku (3anpoc “*tdq”,oTBeT “*tds”)

"KnneHT” nognucbiBaeTcs Ha, BEPOATHO, He onepaTUBHY MHopMauuio, npegsaraemyto “cepsepom” (TpaH3akums
nognuckn) (pucyHok E.4). “Cepsep” nepegaeT vHopMaumio “KNNeHTy” BCAKUIA pas, korga (HOBble) JaHHble CTaHOBATCSA
[OCTYMHbI (TPaH3akuus goctasku) (pUcyHoKE.4). “CepBep” npuoctaHaBnvMBaeT 4OCTaBKY JaHHbIXNpUNprueMeTpaH3akymm
oTKasa OT NMOAMUCKN UK, Hanpumep, nocse c6os (nepepbisa).

NMobas ykazaHHasA Bbllle TPaH3aKLMA COCTOUT, MO KpaliHe Mepe, 13 coobLLeHNs 3anpoca W, MPOM3BOJIbHO, OLHOT0
1 6onee coobLLeHWn oTBeTa (Hanpumep, Kak NoATBEPXAEeHNe npuema).

e - VH/LMATOP CBA3M;
---------- » - COO6LLeHVe 3anpoca;
---------- » - [IONOSIHATE/LHOE COOBLLEHMe

PucyHok E.4 — TpaH3akuus nognucku/oTkasa oT NoAnNMCKU; TpaH3aKkLmMsi AOCTaBKM

E.2.3 TlMone chnara Tvna oteeta

Mone chnara TMNa oTBeTa coCTOMT 13 8 6UTOB. Kaxablii 6UT NpeacTaBaseT cneumanbHblii TN Tpebyemoro coobue-
HUA OTBETA (CM. HUXE).

B coobLeHun 3anpoca cooblueHne oTBeTa TpebyeTca A1 BCEX TUMOB OTBETOB, 0603HAaYEHHbIX hnaramu.

B coobLeHn oTBeTa 0fMH UM HECKO/IbKO HA6opoB BUTOB B CBA3AHHOM COOGLLIEHMM 3anpoca MOryT yKasblBaTb, YTO
OTMeYeHHble 0TBETbl 06paboTaHbl B COOTBETCTBUM CTEKYLLUM CO0bLLEeHMEM oTBeTa. YUMo oTAeNbHbIX CoobLLeHuii oTBe-
Ta Ha KOHKpeTHOoe coobLLeHne 3anpoca HaxoamTcsa noaTomy ot 0 (donar He Gbls1 YyCTaHOB/IEH) A0 Yncna daaros, ykasaHHbIX
B COO6LLEHMN 3anpoca (Kaxablii TUN CO06LLEHMA OTBETA NOCbIaeTcs Kak oTaesnbHblii DCP nakeT). B nocnegHem cnyvyae
TO/bKO OAMH 6MT nons chnara yctaHaB/IMBaeTCs B COOOLLEHNM oTBeTa.

Mone chnara Tuna oTBeTa MMeEET CTPYKTYpPY, NPEACTaBIEHHYIO Ha pUCYHKe E.5.

ont 7 ouT 6 out 5 6utbl 4..0

noareepxaeHne Ha4yaso OKOH4YaHue

npvema 06paboTKM 06paboTkm [onpenenentoe npunoxeHue]

<Mone dpnara Tuna oteeta>
1 Gant

PucyHok E.5 — CTpykTypa nons cnara tuna orseta

CTaHAapTM3MPOBaHHbIE TUMbI OTBETA MMEIOT C/iefyHoLLiee BblpaXKeHUe:
- NoATBepPXAeHWe Npruema: coobLLeHe 3anpoca 6b1710 YCNEeLHOo NoslydeHo (Nepeaaya nonyynna nogreepxaeHue);
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- Ha4yano o6paboTku: naeHTUUKaTOP U3BECTEH 1 06PaBOoTKa MOXET TEXHUHECKMN GbITb BbINONHEHA; MPOU3BOIBHO,
JOMNONMHUTENBbHO NPeAcTaBneHHble AaHHble, CBSA3aHHbIe C KOMaHAOoW, Haxo4sTCA B paspelleHHblX npegenax (KOHTeHT
OTHOCUTCSA K 0OLWEMY NOATBEPXKAEHUIO);

- kOoHeL 06paboTkM: KOMaHZa OKOHYaTENbHO BbINOMHEHA (KOHTEHT OTHOCUTCS K ONpeaeneHHOMY NOATBEPKAEHNIO).
HononHuteneHbli TAG aneMeHT COCTOSHUS (HacTb AaHHbIX KOMaHAbl) MOXET NpeaocTaBUTb MHbopmaLmio 06 ycnexe nnm
Heygade.

Onpegenexve n ncnonb3oBaHve Bcex Apyrmx hnaros onpegensieTcs npunoxeHnem, ucnoneayowmm DCP cTpykTy-
py Ansi AByHaNpaBneHHON CBA3MN.

Mpumeyanune—loboe npunoxenue, ucnoneaytolee aty DCP cTpykTypy Ans AByHanpasneHHON CBSA3W, A0I-
XHO, Mo KpalHen mepe, nogaepkvBaTh NoaTBEPXAEHNE NpremMa. MNogaepkka u ToHHOe 3Ha4eHue ApyrvxX AByX cTaHgapTy-
31pOBaHHbIX PraroB MOryT M3MEHSITECS OT MPUNOKEHWS K MPUIOXEHNIO, OQHAKO OHW OOMXHbI COOTBETCTBOBATL 3HA4YEHM-
SIM, YKa3aHHbIM BbiLLE,

E.2.4 OaHHble KOMaHAbI

HaHHble komaHabl — Heobxogumas nHpopmaums, 4Tobel 06paboTaTth Tekylwee coobweHne. 3To MoXeT ObITb 3Ha-
YeHve napameTpa, TpebGyeMoe Ansi KOHKPE THOM KOMaHA bl B pegenax 0TocnaHHoro coobLLeHns 3anpoca, 3HavyeHne, KoTo-
poe BO3BpaLLeHO BHYTPY OTBETHOIO COOOLLEHNS TPaH3aKLMKU BeIDOPKKM, NN 4OCTaBKU AaHHbIX KNMUEHTY, KOTOPbIA Ha HUX
npegBapuTenbHO nognucancs.

HononHutenbHas cekums AaHHbIX KOMaHAbl NakeTa coobLeHNA MOXET HecTn B cebe 3HadeHne unu nonHeih TAG
nakeT. Hanuuve, pacnonoxeHve n cogepxxaHve 3TOro nons 3aBUCAT OT NPUITOXKEHUSA U KOHKPETHOrO naeHTudukaTopa
komaHgbl (cm. E.2.4.1).

Kpome Toro, gaHHble COOTBETCTBYIOLLEN KOMaHZbl MOFYT TakKe NepeHOCUTHCS B BEPXHEM MEPaPXUHECKOM YPOBHE
coobuwenusi DCP naketa, Hanpumep, 4Tobbl NogaepxaTtb COBMECTUMOCTb NOANUCKN AaHHbIX AoCTaBku (cMm. E.2.4.2).

E.2.4.1 MNone gaHHbIX KOMaHAbIl, Hecywee NonHeii TAG naket

Ecnv none gaHHbIX kOMaHAbl HeceT NonHell TAG nakeT, OHO MOXEeT UCNONb30BaTLCA, HYTOOLI TPAHCNOPTUPOBATL
napameTpsbl, CBA3aHHbIE C KOHKPETHbIM MASHTUUKATOPOM KOMaHAbl, UK TpaHcnopTupoBaTtb N6y apyryilo dopmy
nHopmaummn. Onpegenenne TAG anemeHToB, cogepxaweeca B TAG nakeTe, npunoxeHuwem, ncnonssyowmum DCP
CTPYKTYPY Ansi ABYHanNpaBneHHON CBSI3N, MOXET TAKXKe 3aBUCETb OT 3HAYeHNs naeHTudmnkaTopa komaHgbl.

OpHako HekoTopble TAG anemeHTsl (Tabnuua E.2) npegonpeaeneHsl B HACTOAWEM NYHKTE, 4TO6bI 06ecneunTb eau-
Hoobpa3Hoe pelueHne Ansi KOgUPOBaHWS AaHHbIX 06LWEro HasHavYeHUs (NPUMEHSIETCS, TONBKO eCNK None AaHHbIX KOMaH-
Abl HeceT nonHbli TAG nakerT).

Tab6nwunua E.2—TAG anemeHTtsl

TAG HassaHue TAG 3HaueHue Onucaxue

*sta 2 6anTta <MHguKaTop COCTOAHUS >+ 911 TAG anemeHTbl HECYT nHpopMaumio 0 cTaTyce, Hanpu-
n 6anToB onMcaHMs COCTOAHUS; Mep Kak OTBET Ha KomaHfy (ycnex/Heygada u . a.);
<WHAOVKATOP COCTOSIHUS>: ONUCaHue COCTOSIHUS — MPOCTON (HOPMATUPOBAHHLIA TEKCT
4 6uta — Knacc cocTosiHusl + UFT-8;
12 6MTOB — KOp, COCTOSIHUS KNacc COCTOSHWS:

0 = OK (xopowo);

1 — npegynpexaeHue;

2 — owmnbka;

3 — 14: cneynansHoe NpUMEHeHne;

15. HeonpeaeneHHbIN/HEN3BECTHLIW;

KOZ COCTOSIHWS: crieLuanbHoe NpUMeHeHne

*rqu m Ganrtos dopmaT 1 gNnMHa onpeaensioTCs KOHKPETHLIM NPUNOXEHNEM
1 3aBUCAT OT naeHTUdUKaTOPa KOMaHAbI

*rsp p 6aitos dopmart u gnuHa onpeaenaloTCa KOHKPETHBIM NPUNOXEHNEM
1 3aBUCAT OT naeHTudUKaTopa KomaHabl

wk,

TAG anemeHTbl “*rqu” n “*rsp” MOryT UCNonb30BaThLCs 4NA TPAHCNOPTUPOBKU AONONHUTENBHOW MHDOPMaUUN, OTHO-
CALLEICS K MOANUCKE UIN COOBLLEHNIO OTBETA COOTBETCTBEHHO.

E.2.4.2 Ces3saHHble AaHHbIE KOMaHAbI B IMABHOM YPOBHE Mepapxum naketa coobweHns

B HekoTopbIX cnyyasx uenecoobpasHo nepeagasatb UHGOPMAaLMIO B FMaBHOM ypoBHe nepapxum DCP naketa coo6-
LLEHMS.

Mpumep atoro — MDI noTok, npegBapvTenbHO NognNucaHHbIN Ha KnueHTan Tenepb gocTaeneHHbin Cepeepom: uTo-
6b1 6bITE 06paboTaHHbIM cTaHgapTHLIM Aekoaepom MDI, daktuieckne gaHHble MDI gonxHbl GbITb PACNONOXEHbI B INas-
HOM ypoBHe nepapxun. 3tu gaHHole MDI Tonbko conpoBoxgatoTcsa ¢ CoobWweHnem QOCTaBKu.
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Opyrovinpumep — o6paTHO COBMECTUMOE pacluMpeHne NPOTOKONOB, B HACTOSILLEE BPEMS HECYLLMX KOMaHALI U CBS-
3aHHbIE C KOMAHAOW JaHHbIE Ha IMaBHOM ypoBHe. J1lo60on 3anpoc nnu oTBeT (B HACTOsILLLeE BPEMSA HAXOASLWMECA HA TNaB-
HOM YPOBHE) MOryT NPOCTO AOMNOMHUTENBHO CONPOBOXAATLCS C OTNPABNEHHBIM COO6WeHnem unn coobuieHnem BeIGopKM
COOTBETCTBEHHO (OAMH gononHuTenbHblli TAG anemeHT Ha komaHgy). 3To nepegaHHoe coobuweHne unu cooblueHne
BbIGOPKM UCMONb3YyEeT, HANPUMEP, TO XXe Camoe Ha3BaHue KOMaHAbl, Kak onpegerneHo ans TAG Ha3BaHWsi komaHabl (MK
naeHTudrKaTopa KoMaHzbl, rae 3To NPUMEHNMO), u AobaensieT Bce ocobeHHocTu DCP cTpykTypbl ANA ABYHANPaBNEHHON
cBsA3un 6e3 aybnupoBaHus hakTMYeckun NONe3HbIX AaHHbIX OT IMABHOIO YPOBHS B CEKLMIO AHHBIX KOMaHAbl COO6LLEHNS.
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CpaHo B Hatop 02.07.2012. MoanucaHo B nevats 10.09.2012. ®dopmar 60 x 84%3.
Yen. nev. n. 4,18.  Yu.-usa. n. 3,70. Tupax 114 aka. 3ak. 765.

apHuTypa Apuan.

ryn «CTAHOAPTUH®OPM», 123995 Mockea, paHaTHbIi nep., 4.
www.gostinfo.ru info@gostinfo.ru
Ha6paHo so ®I'YMN « CTAHOAPTUH®OPM» Ha N3BM.

OtnedvataHo B dummane OrYM « CTAHOAPTUHO®OPM» — tun. «Mockosckun nevatHuky, 105062 Mocksa, IanuH nep., 6.
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