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MHoronpotokonbHblie coeauHeHuna Yyepe3 Frame Relay

Multiprotocol Interconnect over Frame Relay

Cmamyc dokymeHma

B atom RFC conpepxurcs cienudukanust crangapra IAB s coobmectsa Internet 1 3anmpoc Ha JajibHEHIee 00CyKICHHE TEMBI B IEIsAX

pasButus crangapra. CTaTyc IAHHOTO MPOTOKONA' MOKHO Halith B Tekymied penakuuu jgokymenta IAB Official Protocol Standards.
JIOKYMEHT MOKET PacrpoCTPaHATHCS 0e3 OrpaHiIeHHUIA.

Te3uchl

B 3TOM J1I0KyMEHTE OIHMCaHbl METOJIbl MHKAICYJLILUK VI TIepeaayd MexceTeBoro Tpaduka yepes Marucrpanu Frame Relay. B nokymente
paccMOTpEeHB! BOIPOCH MapLIPyTH3aIMU U opranu3anuu MoctoB (Bridging). Kpome Toro, omrcana npoctast nporenypa ¢pparMeHTauu st
nepena4yu 0o0JpLIMX KagpoB uepes cetu Frame Relay, mns kotopeix 3nauenne MTU meHbIne pazmepa Kaapos.

CucTeMBl, CIIOCOOHBIE TIOJIEPKHUBATE 00a OMMCAHHBIX B JOKYMEHTE METOJ[a MHKAIICYJISIIIMH, a TAK)KEe WHbIE METOABI, JOJDKHBI 3HATH a-priori
JUIL KaKUuX BUPTYaJIbHBIX yCTpOFICTB HUCIIOJIB3YETCA TOT WA HUHOM METOA WHKAIICYJISALUU. I/IH](al'le.]'lﬂLlI/Iﬂ ONPECACIICHHOTO0 THUIIa MOXET
UCIIOJIb30BATHCS TOJIBKO JUIA TEX BUPTYalIbHBIX YCTPOICTB, KOTOPBIC HACTPOCHBI HAa TAKOE UCIOIb30BaHUE.

BbnazodapHocmu

B sToM nokymeHTe comepikaTcs pe3ylbTaThl padOTHl MHOXecTBa mrofei. Ocobo otmernm Bkian Ray Samora (Proteon), Ken Rehbehn
(Netrix Corporation), Fred Baker, Charles Carvalho (Advanced Computer Communications) u Mostafa Sherif (AT&T). OtmeTum Taxxe
Bknan Dory Leifer (University of Michigan) B paccmoTpenue BonpocoB ¢parmeHTanuu, a takke Floyd Backes (DEC) m Laura Bridge

(Timeplex) - Bompochl MoANEPKKH MOCTOB. JJOKyMEHT HHKOTA Obl HE YIAJOCh 3aBEpIIUTH O€3 MCIOJIb30BAHMS OIBITa paboueil IpyMIIbI
IETF IP over Large Public Data Networks.

1. TepmuHoOn02US1 U COKpaweHusl

Hmke npuBeAEHO TOIKOBAaHUE HEKOTOPHIX TEPMHUHOB B KOHTEKCTE JIOKYMEHTA!
v Tpebyemcs, 0019icHO, 00A3aMeNbHO - UCTIONB3YETCA JUIs 0003HAUEHUsT a0CONIFOTHO HEOOXOAUMBIX TPEOOBAHHHN CrIEIH(DHKAIINH.
v Credyem, pexomenoyemcs - B OOLIEM CITy4ae 3TO TPEOOBAHKE JOJDKHO BHIOIHATHLCS, HO BO3MOKHBI HCKIOUEHHS.
v’ Bozmosicio, Heobs3amenbho - PELICHIE BOIIPOCA O BHIIOJIHEHAN TAKUX TPEOOBAHMI OTIAETCSA HA OTKYIl Pa3paboTUMKaM.
Ha cxemax B 1oKyMeHTe OMTBI BHIBOASTCS CJIEBa HAIIPABO IO CTAPLIMHCTBY (MJaamuii OUT ciesa).
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JIis GoNbIIMX TUarpaMM B OJHOM CTPOKE MOXET pa3MeIIaThCs H300paKCHHE IBYX OKTETOB. Ha HEKOTOpBIX PUCYHKAax CTapIiuii OUT
MOKa3aH clieBa (TaKkue cayvau yYKa3aHbl SBHO).
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Himke npUBEIeH CIIMCOK OCHOBHBIX COKPAIIEHHUH, HCIIONB30BaHHbBIX B JOKYMEHTE.
BECN Backward Explicit Congestion Notification - oOpaTHOe yBeOMIIEHHE O HACBIIICHUN
BPDU Bridge Protocol Data Unit - exiHMIIa JaHHBIX TIPOTOKOJIA MOCTA

' B macrosimee Bpemst mokyMeHT RFC-1490 yTpatnn cuily U B KaueCTBE TEKYIIEro CTAHAApTa JUis MHKATCYJISAIMU B CeTsax Frame Relay
ciyxut RFC-2427. TlepeBon RFC-2427 Ha pycckuit 36k MOXKHO HaliTH Ha caiiTe www.protocols.ru. [7pum. nepes.
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PasymHble ceTn ot komnaHum BiLiM Systems MNepesoa RFC 1490

C/R Command/Response bit - 6T KOMaHa/OTKIHK

DCE Data Communication Equipment - KOMMYHHKAI[HOHHOE 000PYI0BaHUE

DE Discard Eligibility bit - 6Gut Bo3MO>KHOCTH OTOpachIBaHUS

DTE Data Terminal Equipment - TepMuHanbHOe 000pya0BaHue

FECN Forward Explicit Congestion Notification - mpsMoe yBeoOMIIEHHE O HACBHIIICHUN
PDU Protocol Data Unit - emuHHIla JaHHBIX TPOTOKOJA

PTT Postal Telephone & Telegraph (Ha3BaHue KOMITAaHHH )

SNAP Subnetwork Access Protocol - mpoToxon noctyma B moaceTs

2. BeedeHue

PaccMOTpeHHBIE HIDKE BONPOCHI OTHOCATCS K YCTpOWCTBaM, (DyHKIIMOHHPYIOIIMM B KadecTBe KOHEYHbIX cTaHuumii (end station, DTE)
YacTHBIX WM MyOianuHbIX cetell Frame Relay. [loBenenue cranimii, siBistromumxcs 4actbio cetu Frame Relay (DCE), paccmaTpuBaThest He
OynieT, 3a UCKITIOYEHHEM TeX CIIydaeB, B KOTOPHIX OT 3TOTO HOBEICHUS 3aBUCHT peakius ycrpoiicts DTE.

Cerp Frame o0ecrieurBaeT MHOXECTBO BHPTYaIbHBIX YCTPOWCTB (virtual circuit), cO3maromMx OCHOBY IJIsl OpraHM3allMid COCIWHEHHI
MEXly CTaHIMSIMH, MOJKIIOUCHHBIMH K ofHON cetu Frame Relay. HaGop coenuHEHHBIX MexIy co00H ycTpOHCTB ()OPMHUPYET YacTHYIO
rpynny Frame Relay, wieHbl KOTOpol MOTyT OBITH COSIVHEHBI CO BCEMH OCTaJbHBIMH (MHOTOCBSI3HAs CETh C HMCIOJIL30BAaHHEM BCEX
BO3MOXHBIX COEAMHEHWH) WM TOJIBKO C 9YacThi0 APYTHX CTaHIMH. B mmoboM ciydae kakmoe BHPTyalbHOE YCTPOMCTBO YHHKAJIBHO
npeHtuduupyercss Ha kaxaom uHTepdeiice Frame Relay ¢ momompro DLCI (Data Link Connection Identifier - mnenTuduxarop
COCJIMHEHMSI Ha KaHAIBFHOM ypoBHE). B OonpmmucTBe ciydaeB 3HaueHHs DLCI mMeroT JokanpHYI0 3HAYMMOCTH B Macmrabax KaxXgoro
naTepdeiica Frame Relay.

PaccmaTtpuBaemble B 3TOM JOKYMEHTE CHEHM(PHUKANNU MPUMEHUMBI KaK K KOMMYTUpyeMbIM (switched), Tak ¥ K OCTOSIHHBIM (permanent)
BUPTYaJIbHEIM yCTPOICTBAM.

3. dopmam kadpoe

Bce npoTokoisl JOMKHBI HHKANCYJIUPOBATh CBOU MakeThl B Kaapsl Q.922 Annex A [1,2]. Kpome Toro, peKoMeHyeTCs BKJIIOYATh B KaJpbl
MH(GOPMAIIUIO, MO3BOJISIONIYI0 MICHTU(GUIMPOBATh MPOTOKON, nepenaBaeMblii B PDU - 3To naeT BO3MOXHOCTh NMPUEMHHKY KOPPEKTHO
o0pabaTtsIBaTh BXojsIIue nakeTsl. Popmar makeToB MOKa3aH HIDKE:
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Anpeca Q.922 B COOTBETCTBUH C JEHCTBYIOIIMM CTaHAAPTOM SIBIISIOTCS 2-OKTETHBIMU U conepkaT 10-OuroBbie naentudukaropsr DLCI. B
HEKOTOPHIX ceTsx aapeca Q.922 MoryT OBITh YBETUUYEHBI 10 3 WIIH 4 OKTETOB.

ITone Control mpencranser coboii mone ympaeneHus Q.922. Ecnu sBHO He OrOBOPEHO HHOE, B KA4eCTBE 3HAUCHHS ATOTO TOJIS
ucnonezyercst Ul (0x03). Jomyctumo ucnonp3oBanue 3HadeHus XID (0XAF wmu 0xBF), paccMoTpeHHOTO HIDKE.

HeoOs3aTrensHoe ToNIe 3allOJHEHUS WCIONB3yeTcs Ul BBIPAaBHHBAHMS OCTaBIIEHCS YacTH Kajgpa HO 2-OKTeTHOH rTpaHmue. [loie
3aMOJIHEHUSI MOXKET COZIEPIKaTh OJMH WM JBA OKTETA; 3HAUCHHE OKTETOB 3aIIOHEHUS JOJDKHO OBITH HyJICBBIM.

3HaueHns nons uipeHTHHUKaTopa mporokona cereBoro ypoBHs NLPID (Network Level Protocol ID) pacnpenenstorcss ISO u CCITT.
IIpenycMmoTpeHsl MISHTUGHUKATOPHI [UII MHOXKECTBA paclpoCTpaHeHHBIX NpoTokonoB, Bkmoyas [P, CLNP u IEEE Subnetwork Access
Protocol (SNAP) [10]. OTo mome TOBOPHUT NMPUHHUMAIOMIEMY YCTPOHCTBY 00 HCIOIB3yeMOM METOAE HHKAINCYIAIMH H IIepPefaBacMoM
mporokoiie. Bo3amoxkHbie 3HaYeHus moist onpeaeneHsl ctanaaptom ISO/IEC TR 9577 [3]. 3uauenne NLPID=0x00 ompenenero B ISO/IEC
TR 9577 xak Null Network Layer nnn Inactive Set. [TockonpKy 3T0 3HaYeHHE HEBO3MOXKHO OTIMYUTH OT 3alOHECHUS, a B JTaHHOW cXeMe
MHKAICYy/SIIMK 3TO 3HAYCHHWE IPOCTO HE HMEET CMBICIA, MPU PAacCMOTpeHHMH HHKarcyisuuu Frame Relay sxnagenne NLPID=0x00
CUHTAeTCsI HEKOPPEKTHBIM. B IpunoxxeHnn A comep KUTCs CIIUCOK Hanbosee pacupocTpaHeHHbIX 3HaueHuit NLPID.

Hust cereit Frame Relay He cymecTByeT oOIIENIPUHATOrO HM)KHETO MOPOTa JUIsi MAaKCHMAJIBHOTO pa3Mepa KaapoB. PeanbHble ceTH, 0JJHAKO,
JOJDKHBI TIOJIEPKUBATE KaJphl pasMepoM, MO KpaiiHei mepe, 262 okreta. B olmiem ciiydyae MakcHManbHBIM pa3Mep Kaapa OOJblie Win
paBen 1600 okTeToB, HO Kaxblii oneparop Frame Relay moxer BbIOpaTh utst cBoeil ceTH Hanbojee MOAXosliee 3HaYeHHe. Y CTpolcTBa
DTE B cersix Frame Relay, cnenoBarenbHo, TOKHBI 00eclieunBaTh BOZMOXKHOCTh HACTPOIKH 3HAYCHUI MaKCHMAaJIBbHOTO pa3Mepa KaapoB.
MunuManbsHEIH pasmep kaipoB Frame Relay TpeOyer Hannumsi He MeHee 5 OKTETOB MEXIy CTapTOBHIM W 3aKPHIBAIOIIUM (iaramu c
y4eTOM 2-OKTeTHOTro mouisd afgpeca Q.922. D1o 3HaYeHHE BO3pacTaeT A0 6 OKTETOB IuId 3-okTeTHOro aapeca Q.922 u 1o 7 OKTETOB B Cilydae
HCTIOJIb30BaHUs 4-OKTETHOTO (hopmaTa Juis aapecos Q.922.

4. Mexxcemeebie coeOQUHeHUs

CymecTByeT [ABa OCHOBHBIX THIIA IIAaKETOB, IepelaBaeMbIX depe3 cern Frame Relay - mapmpyTusupyemble IakeThl M IAKeTHI,
nepechlIaeMble ¢ ucnoib3oBaHueM mMocToB (bridged). [yt 5THX makeTOB MCIONB3YIOTCS pa3iMuHble (OPMAThl M, CICAOBATEIBHO, NODKEH
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MepeBog RFC 1490 Pa3symMHble ceT oT komnaHum BiLiM Systems
o0ecreunBaThCsl CIIOCO0 HACHTH(UKAINY, MO3BOJLIONINI ITOIydaTen0 KOPPEKTHO HHTEPIIPETHPOBATh COAepKUMoe Kaapa. MHamkatop
tuna noMemaetcs B mojae NLPID u 3aromosok SNAP.

JInst Tex MPOTOKOJIOB, KOTOpBIE emle He moinydmin uaentudukaropa NLPID, tpeOyercs obecrieunTs MeXaHH3M IPOCTON MIASHTH(HKAINN
nporokona. CymectByet 3HaueHne NLPID, mokaspiBaromee npucyTcTBre 3aronoBka SNAP.

3aronoBok SNAP mmeer dopmy:

e e +
| YEmMxanesHEM uMOeHTHOMKATOP |
+-- e e E e +
| oprammsauumn | UnernTHMOUKaTOP |
e et LT e e E e +
| mpoTokKoJsa |
e et LT +

Bce craHnuu JOMKHBI BOCIPUHMMATh U KOPPEKTHO MHTEPIPETHPOBATh MHKANCYJANMIO ¢ Ucnosb3oBaHueM NLPID u 3aronoskos SNAP
JUI MapIIpyTU3UPYEMbIX NTAKETOB.

TpexokrerHoe mome OUI (Organizationally Unique Identifier) yka3piBaeT opraHu3anmuro, OTBETCTBEHHYIO 3a aJMHHHCTPHPOBaHHE
nocneayromero uacHrupukaropa mnporokona (PID). 3nauenus OUI u PID coBMecTHO MO3BOJISIFOT OJHO3HAYHO HIACHTH(OUIIUPOBATH
nportokoi. Otmernm, uro 3HadeHHe OUI=0x00-00-00 yka3siBaet, uro none PID nmeer 3nauenne Ethertype.

4.1. MapwpyTtusmpyemblie Kaapbl
C HEKOTOpPBIMHU NPOTOKONaMH CBsi3aHbl 3HaueHHs NLPID, HO orpanuueHHOCTH mpocTpaHcTBa HOMepoB NLPID He mo3BosisieT BBIACTUTH
TaKue MACHTH(UKATOPBI A BCEX HPOTOKOJO0B. Koraa makeTs! MPOTOKOJIOB, HE MMEIOIIUX HICHTH(HUKATOPA, MapIIPYTH3UPYIOTCS Yepes
ceru Frame Relay, anst Takux maketoB ucmoib3yercst 3Hauenne NLPID=0x80 (oo roBoput o Hammuun SNAP), 3a KoTOpbIM ciiemyeT
3aronoBok SNAP. Ecnu s npotokona BeiiencHo 3Hauenue Ethertype, mone OUI umeer 3Hauenue 0x00-00-00 (3T0 3HAUEHHE TOBOPHT O
Hanmnuun nonst Ethertype) m mone PID mpunnmaer 3Hauenue Ethertype nnst mcnomb3yemoro mpoTtokosia. B Takux citydasx Moxer
UCIIONB30BaThCS 1-OKTETHOE T10JIe 3aM0JIHEHNS JUTS BBIPAaBHUBAHMS 1O 2-OKTETHOW IpaHHIe, KaK ITOKA3aHO HIDKE.
Dopmam mapuipymusupyemvix kaopos ¢ Ethertype

+

_______________________________ +
| Agpec Q.922 |
e e e e e LT +
|Control 0x03 | pad 0x00 |
e e e e e LT +
| NLPID 0x80 | OUI 0x00 |
e e e + -—+
| OUI 0x00-00 |
et +
| Ethertype |
et +
| [IpoTOKONBHEIE NAHHEE |
et +
| FCS |
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B nexoroprix cinydasx npu Hanuuuu NLPID (cM. npunoxenne A) MOKHO COXpaHHUTh 48 OUTOB 3a CUET HCIOJIB30BAHUS [TOKA3aHHOI'O HIDKE
tdhopmara:

_______________________________ +
| Apnpec Q.922 |
e LT T e Dt +
|Control 0x03 | NLPID |
e LT T e Dt +
| [IpOTOKONBHEE HAAaHHEIE |
R e e L E e L e Pt +
| FCS |
e EEE e e e Pt +

WNuxkancynsuust NLPID He TpeOyeT HCIIoIbp30BaTh 3all0IHEHHE, II09TOMY JITaHHOE II0JIE OTCYTCTBYET B 3arOJIOBKE.
Jns Hexotopsix mporokonoB ISO 3nHauenme NLPID paccMaTpuBaercsi Kak IEpBBI OKTET AaHHBIX NPOTOKONIA. B Takmx ciydasx HET
HeoOxoauMocTH nyomupoBath rmoie NLPID. OxuH okTeT HCmonb3yeTcs Uil AeMyJIbTHUILIEKCHPOBAaHMS M B KadeCTBE JAHHBIX MPOTOKOJA
(cm. maparpad "MHkancymsauus Apyrux npotokonoB"). [pyrue nporokonsl (Takue, kak IP) umeror 3Hauerne NLPID (s IP - 0xCC), HO
9TO 3HAYCHUE HE ABJSCTCS YaCThIO MPOTOKOJIBHBIX JAHHBIX.
Dopmam mapwpymusupyemoii oeiimazpammol 1P

+

_______________________________ +
| Agpec Q.922 |
e T Fmm - +
|Control 0x03 | NLPID OxCC |
e T Fmm - +
| JenrrarpamMa IP |
o - +
| FCS |
o - +

4.2. Kagpbl, nepegaBaemMbie Yepes MOCTbI

Bropemm THmOM Tpaduka Frame Relay sBnsrorcs makeTsl, mepenaBaemble ¢ ucmonb3oBaHueM moctoB (bridged packet). Takue makeTst
uHKancynupyorcs ¢ ucnonb3oBanueM NLPID=0x80 (yxasbiBaer Hammune SNAP). Kak u ¢ apyrumu mpoTOKOJIaMH, HCIOJIb3YIOIIUMU
SNAP-HHKaNCYISINIO0, MOXKET 100aBIATECS OAMH OKTET 3aIIOJHEHUs AN BHIPABHUBAHHS I'PAHUIIBI JAHHBIX MHKAICYJIHPOBAHHOTO Kajpa.
3aronoBok SNAP, kotopsiii cnenyer mocie NLPID, unpentuduimpyer ¢dopmar makera, MepeaaBacMoOro C HCIOJIb30BAHHEM MOCTOB.
3nauenne OUI, ucnonp3yemoe i Takod MHKarcynsnud, ssisercs kogoMm komutera IEEE 802.1 u mmeer 3nauenune 0x00-80-C2. PID-
yacTh 3aroioBka SNAP (xnBa Gaiita Bcien 3a OUI) ykaseiBaeT dopmar 3aromoBka MAC, KOTOpBI ciieayeT cpasy mocie 3arojioBka SNAP.
Kpome Toro, PID moka3siBaeT Hajgu4ne UCXOAHOU KOHTponbHO#M cymmbl FCS B bridged-kampe.

www.bilim.com 3 www.protocols.ru



PasymHble ceTn ot komnaHum BiLiM Systems
Komurer IEEE 802.1 3ape3epBupoBan mis ucnons3zosanus ¢ Frame Relay crenyromye 3nadenust:

BHaueHmsa PID gyig OUI 0x00-80-C2

C coxpaHeH. FCS 6e3 coxpaH. FCS Cpena
0x00-01 0x00-07 802. 3/ Ethernet
0x00-02 0x00-08 802. 4
0x00-03 0x00-09 802.5
0x00-04 0x00- 0A FDDI
0x00- 0B 802. 6

MNepesoa RFC 1490

Kpome Toro, PID=0x00-0E nmpu OUI=0x00-80-C2 yka3sBaeT Ha monynb manHsix BPDU (Bridge Protocol Data Unit), onpeneneHHbIi
craugaprom 802.1d mnum 802.1g [12].
[NakeTsl, mepenaBaeMble C HCIIOJIB30BAHHEM MOCTOB depe3 ceTh Frame Relay, OyxmyT, ciemoBaTelnbHO, UMETh OJWH M3 CIICAYIOIINX

(hopmaros:

Dopmam kadpoe Bridged Ethernet/802.3

www.bilim.com

et +
| Agpec Q.922 |
Fom - Fom - +
|Control 0x03 | pad 0x00 |
Fom Fom e +
| NLPID 0x80 | OUI 0x00 |
Fom + -—+
| OUI 0x80-C2 |
et ettt +
| PID 0x00-01 muam 0x00-07 |
et +

et ettt +
| (ocraTok kampa MAC) |
et ittt +
| LAN FCS (ecmm PID=0x00-01) |
et +
| FCS |
et ettt +
e i +
| Agpec Q.922 |
o Fommmm - +
|Control 0x03 | pad 0x00 |
o Fommmm - +
| NLPID 0x80 | OUI 0x00 |
o + -—+
| OUI 0x80-C2 |
e i +
| PID 0x00-02 mam 0x00-08 |
o Fommmm - +
| pad 0x00 | Frame Control |
o Fommmm - +

| MAC-agpec mnosydaTens |

e i +
| (ocraTok kampa MAC) |

e i +
| LAN FCS (ecmm PID=0x00-02) |

e i +
| FCS |
e i +
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Dopmam kaopoe Bridged 802.5

www.bilim.com

T ettt +
| Appec Q.922 |
Fomm e Fomm - +
|Control 0x03 | pad 0x00 |
Fomm e Fmmm - +
| NLPID 0x80 | OUI 0x00 |
Fomm e + -—+
| OUI 0x80-C2 |
T ettt +
| PID 0x00-03 mam 0x00-09 |
Fomm e Fomm - +
| pad 0x00 | Frame Control |
Fomm Fomm - +

e e e L E e e e e +
| FCS |
e e e L E e e e e +
e ittt +
| Agpec Q.922 |
Fom - Fomm - +
|Control 0x03 | pad 0x00 |
Fom - Fomm - +
| NLPID 0x80 | OUI 0x00 |
Fom - + -—+
| OUI 0x80-C2 |
e ittt +
| PID 0x00-04 mam 0x00-0A |
Fom - Fomm - +
| pad 0x00 | Frame Control |
Fom - Fomm - +

e E e e e e e +
| FCs |
e E e e e e e +
e EEE e e e Pt +

| Apnpec Q.922 |

Fom e o +

| Control 0x03 | pad 0x00 |

e LT o +

| NLPID 0x80 | OUI 0x00 |

e LT + -—+

| OUI 0x80-C2 |

R e e L E e L e Pt +

| PID 0x00-0B |

e LT e e + ——————-
| Peseps | BEtag | Baromoeox
- - +Common

| BAsize |PDU

R e e L E e L e Pt + ——————-
| MAC-anmpec nonydarens |
e +

| (ocTaTox xagmpa MAC) |
e +

| I

+- Tpersep Common PDU -+

| I
e +

| FCS |
e +

Pa3ymHble ceTu ot komnaHum BiLiM Systems
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PasymHble ceTn ot komnaHum BiLiM Systems MNepesoa RFC 1490

OtmeruMm, uro juis PDU moctoB 802.6 BO3MOXHO TOJBKO OAHO 3HaueHue PID, mockonbky Hamuuue KOHTpOJbHOH cymmbl CRC-32
ykasbiBaetcst ourom CIB B 3aromoBke kaapa MAC.

3arojoBok u Tpeisiep obmero Momyns aaHHbIX mporokora CPDU (Common Protocol Data Unit) mepememarorcss Ajisi TOro, 4ToOBI
pa3pelinTh KOHBEHEPHYI 0OpabOTKy Ha BBIXOJHOM MOCTy B mozaceTh 802.6. B wactHocTH, 3aronoBok CPDU comepxutr mone BAsize,
ykaspiBatomee JummHy PDU. Ecnm 310 mone HemocTymHO Juist BbIXOAHOTO Mocta 802.6, 3TOT MOCT HE CMOXKET HauyaTh Iepeaavy
cermentupoBanHoro PDU no tex mop, noka He Oyaetr noiy4eH PDU 1ienrkoM, paccuuTaH pasMep W 3HAUCHHE pa3Mepa MOMEIIEHO B TOJIe
BAsize. Ecimu aT0 mose moctymHO, BEIXOAHOW MocT 802.6 MOXKET OmpeAeinuTh pa3Mep Io 3HadeHuto nons BAsize B 3aromoBke Common
PDU, BcTaBuUTh 3TO 3HaY€HHE B COOTBETCTBYIOIIEE IMOJIE MEPBOrO0 CErMEHTa M He3aMeJIUTENIbHO Iepenars nakeT B nojcetb 8§02.6. Takum
00pa3zoM, MOCT MOkeT HadaTh nepenady 802.6 PDU no Toro, kak PDU OyneT npuHAT MOTHOCTBIO.

OpHako, cieayer OTMETUTh, 4To 3aroyioBok U Tpeiiiep Common PDU uHKancynupoBaHHOrO Kajpa HE JOJDKHBI IIPOCTO KOIUPOBATHCS B
aapecyeMyro noacetb 802.6, MOCKOJIBKY MHKAINCYJIHpOBaHHOE 3HaueHne BEtag MoxeT KOHQIMKTOBATH ¢ mpeaslaymuM 3HaueHneM BEtag,
MepeTaHHBIM 3THM MOCTOM.

Dopmam kadpoe BPDU

et +
| Agpec Q.922 |
et +
| Control 0x03 |
et +
| PAD 0x00 |
et +
[ NLPID 0x80 I
et +
| OUI 0x00-80-C2 |
et +
| PID 0x00-OE I
et +

|

| BPDU B COOTBETCTBUM C |
| 802.1d mmm 802.1g[12] |
|

5. CoanacoeaHue napamempoe KaHaslbHO20 yPOGEHS

Craniuu Frame Relay moryt no cBoemy BbIOOpY nojepsxkuBath uaeHtudukaropsl ooMena XID (Exchange Identification), onpenenenuble
B B mpuioxxkennn Appendix III x crammapty Q.922 [1]. O6men uneHTH(UKaTopamu XID MO3BOJISET COTIAcOBATH PsAA MAPaMETPOB NPH
MHUIMAIN3alKl yCTpoicTBa (BUpTyalnbHOro coexuHeHws) Frame Relay - makcumanbHbil pasmep kagpa N201, Taiimep moBTOpHOM
nepexayn T200 1 MaKCUMaIbHOE YUCIIO OTIOKEHHBIX HHPopMaroHHbIX (I) kagpoB K (okHO).
CraHiust MOXeT 0003HaYUTh CBOE HEXENaHHE IOJJCPKUBATh PEXKHMM MYJIBTHKAJIPOBOrO OKHA C MOATBEPIKACHHEM, YCTAaHOBHB HYJIEBOE
3HA4YEHHUE JJIsI MAaKCUMaJIbHOTO pa3mepa okHa K.
Ecnm takoif oOMeH He HCHONB3yeTCs, MEepedHCIICHHBIE MapaMeTphl JOJDKHBI OBITh 33aJaHbl CTaTHMYECKH IPH HACTPOMKe M CTaHIUN
napameTpoB coequHeHus Ha kaHainbHOM ypoBHe DLC (Data Link Connection) wim cieayeT HCHONB30BaTh MPUHATHIE MO YMOJIYAHUIO
3HAYCHUS B COOTBETCTBUH C paszesioM 5.9 cnermudukanuun Q.922:
N201: 260 oxTeTOB
K: 3 mnsa kxaHajioe 16 xbur/c,

7 nna xaHaJoB 64 xbutr/c,

32 mna xaHanoB 384 x6ut/c,

40 png xaHaJoB 1.536 u Hosee xBuUT/C

T200: 1.5 cex [cMm. Q.922]

Ecmu crannus, noanmepxuBatorias XID, momywaer kamp XID, ona momkna mepemats XID-otkmuk. Ecnm mpu obpabotke XID
00Hapy>XHMBAeTCs, YTO Ha yNAJICHHOI CTaHIMM pa3Mep OKHA MEHbIIe JIOKAJbHOTO 3HAUYCHUS, JIOKAJbHAS CTAHIUS JIOJDKHA YMEHBIINTH
pa3mep okHa Aisl gaHHoro coeauHeHus DLC B COOTBETCTBUU € 3aJaHHBIM NIl YAAJICHHOW CTaHIIMU pa3MepoM okHa. OTMETHM, 4YTO Takoe
HM3MEHEHHUE pazMepa JOJDKHO OBITh BBIIOIHEHO JI0 TeHeparmu oTkiuka XID.
Ha pucynke noxasas npornecc ucnonas3osanust XID amst oTkas3a OT UCIOIB30BAHUS MYJIBTUKAJAPOBOrO OKHA C MOATBEPKACHUECM.
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Omka3z om UCnob306AHUA MlebmllKaothBOZO OKHa

e +
| Anpec | (2,3 man 4 oxTera)
| |

o +

| Control OxAF |

Fommmm - +

| ®opmaT O0x82 |

Fommmm - +

| Group ID 0x80 |

o +

| Group Length | (2 okxTeTa)

| 0x00-0E |

o +

| 0x05 | PI = PasMep Kajpa (nepepaua)
o +

| 0x02 | PL = 2
o +

| MakcuManbHmDZ | (2 oxTeTa)

| pasmMep kazmpa |

o +

| 0x06 | PI = PasMep kajgpa (npmuem)
Fommmm - +

| 0x02 | PL = 2
o +

| MakcuManbHEIL | (2 oxrera)

| pasmep xazmpa |

o +

| 0x07 | PI = PasMep OKHa
o +

| 0x01 | PL =1
o +

| 0x00 |

o +

| 0x09 | PI = TariMep NOBTOPHOM Iepepaumn
o +

| 0x01 | PL =1
o +

| 0x00 |

o +

| FCS | (2 oxTera)

| |

o +

6. BonipocbI ¢hpacmMeHmayuu

Oparmenranys o0ecnednBacT BO3MOXKHOCTh OOMEHa ITaKeTaMH, pa3Mep KOTOPBIX NPEBHINIaeT MaKCHMaJbHOE 3Ha4YeHHEe pa3Mepa Kaapa B
TpancnoptHoit (underlying) ceru. B cersix Frame Relay makcumanbHbIil pazMep Kagpa MoOKeT OBbITH OTpaHHYEH 3Ha4eHHeM 202 OKTeTa.
Tlockonbky 3TO 3HaueHME JIOCTATOYHO Mo, peKOMEeHIyeTcsi (Ho He TpeOyercsl) MOAIep)KHBaTh MPOLEAYPH (parMeHTaluyd u COOpKH
MaKeTOB.

B ommune ot mpouenyp ¢parmentanuu IP B cersix Frame Relay nmponenypa ¢parmenranuu orpanmdena ycrpoiicrBamu DTE (rpannma
ceru Frame Relay).

OO6mwmii popMaT GparMeHTHPOBAHHBIX ITAKETOB HE OTIMYAETCS OT (OpMATOB (PParMEHTUPOBAHHEIX MAKETOB IPH MHKATICYIHIIUN B IPYTHX
nportokoinax. CyIlecTBeHHOE pa3Inyue 3aKJIF0oYaeTcst B TOM, YTO (PparMeHTHPOBAHHBIN MAKeT COJAEPXKHUT 3arojOBOK MHKAINCYISAIMH. JTO
03HAUaeT, 4TO MAaKeT CHadaja WHKAICYIUPyeTcs (3a HCKIIOUCHUEM MOJIeH afpeca M yNMpaBIeHHs) B COOTBETCTBHH C IPHBEACHHBIM BBIIIE
omucanneM. Ilocne MHKancymsimuu OOJBIIME TAKeTHl JNENATCS Ha KaJaphl NpueMieMoro mis naHHoOW cetn Frame Relay pasmepa u
MHKAICYJIUPYIOTCSl C HCIONb30BaHHEM ¢(opmara ¢parmentanuu Frame Relay. B stom cimydae cranmms, mpuHEMAromas MakeT, MOXKET
co0path ero M repefaTb COOPaHHBIN MaKeT 0 TOMY )K€ ITyTH, KOTOPBIH UCHONB3yeTcs A1 HehparMeHTHPOBAHHBIX ITAKETOB.

Bo ¢parmentax Frame Relay mpumensiercs mHKancymsimus c¢ ucrnoinr3oBaHueM ¢opmara SNAP (OUI=0x00-80-C2 u PID=0x00-0D).
OtaenbHBIE QparMeHTHI, CIEeI0BaTeNbHO, OyayT HMETh (opMaT

www.bilim.com 7 www.protocols.ru




PasymHble ceTn ot komnaHum BiLiM Systems MNepesoa RFC 1490

e it Fomm e +
| Agpec Q.922 |
e it Fomm e +
| Control 0x03 | pad 0x00 |
e it Fomm e +
| NLPID 0x80 | OUI 0x00 |
e it Fomm e +
| OouUI 0x80-C2 |
e it Fomm e +
| PID 0x00-0D |
e it Fomm e +
| NOPSIAKOBENT HOMEP |
e e - Fomm e +
|F| RSVD |cMemeHnne |
e e - Fomm e +
| bparMeHnT maHHBIX |
I |
I I
I . |
o e e +
| FCS |
o e e +

[NopsiakoBBI HOMEp HpeNCcTaBIseT co00H 2-OKTETHOE TI0JIe, 3HAUCHNEe KOTOPOro yBEJIMYHBACTCS Ha | pu (parMeHTaIuy KaKI0ro HOBOTO
HakeTa. JTO I10JIe M03BOJISET OOHAPYXKUBATH MOTEPIO MAKeTOB. [Ipy MHUIMAIM3AMK 1)1 OPAAKOBOIO HOMEpa MCIONB3YeTCs ClydaiiHoe
3HAYCHUE.

PesepBHOE moiie umeet pa3Mep 4 6uTa, B HACTOSIIIEES BPEM HE UCHOIB3YETCS M JAODKHO MMETh HYJICBOE 3HAUCHHUE.

INocnennee nosne sBustercst 1-OMTOBBIM (hi1aroM, KOTOPHIi MMeeT 3HadeHHe | a1 mocneqHero gpparmenta u 0 - Ui OCTANIBHEIX ()parMeHTOB
MaKeTa.

Ilome cmemenus mnpencraBisieT coOoi 11-3HaueHHMe, KOTOpOE YKas3hIBaeT JIOTHYECKOE CMENICHHe MAaHHOro ¢parmeHTa (B Oaifrax),
nogeneHHoe Ha 32. CMemnieHue Ui IepBOro (parMeHTa JOHKHO OBITh HYJIEBBIM.

Ha mpuBeneHHOM HIKEe pPHUCYHKE IOKa3zaHO (parmeHTHpoBaHMe Oonpmmx neirarpamMm [P mpu mepemaue dwepes cers Frame Relay.
JlefitarpaMma B 3TOM IIpHMepe JeIHTCS Mex Iy AByMs Kagpamu Frame Relay.

Ilpumep ¢ppazmenmavyuu Frame Relay

ittt ittt +
| Agpec Q.922 |
ittt ittt +
| Ctrl 0x03 | pad 0x00 |
ittt ittt +
|INLPID 0x80 | OUI 0x00 |
ittt ittt +
| oul 0x80-C2 |
Fomm - dmmm— - + $m—— - to—m +
|]ctrl 0x03 |NLPID OxCC | | PID 0x00-0D |
Fomm - dmmm— - + $m—— - to—m +
| NOpsAmKOBEM HOMEP n |
+—t———-—- F——t——mm +
|0] RSVD |cmeumenme (0) |
+—t———-—- F——t——mm +
| etrl 0x03 |NLPID 0xCC |
$m—— - to—m +

| nepese m 6aMTOB |
Boselas geMrarpamMMa 1P | AeTarpamMMsl IP |

Fo—mm - Fo—mm - +
| FCS |
Fo—mm - Fo—mm - +
Fo—mm - Fo—mm - +
| Agpec Q.922 |
Fo—mm - Fo—mm - +
| Ctrl 0x03 | pad 0x00 |

o Fomm - + Fo—mm - Fo—mm - +
INLPID 0x80 | OUI 0x00 |
Fomm - Fomm - +
| oul 0x80-C2 |
Fomm - Fomm - +
| PID 0x00-0D |
Fomm - Fomm - +
| mopsiAKOBENZI HOMEP n |
+-t—————= B +
|1| RSVD | cmem. (m/32) |
+-t—————= B +
| ocraTox gmeltrarpammsr |
I IP |
o o +
| FCS |
o o +
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OparMeHTHl ODKHBI TepelaBaThcss IO IOPSJIKY, HadWHA C HYJIEBOTO CMEIICHHS M OO0 KOHIA makera. dparMeHTHl HE JOJDKHEI
MEePEeMEIINBATECS C IPYTUMU NaKeTaMH WIH WHON mH(popMauuel, npeaHasHadeHHoW s storo xe DLC. KoHedHas cTaHIMA IOJDKHA
obecrieunBaTh BO3MOXKHOCTH cOOpku 10 2K okTeToB M pexomeHmyercs obecreunBaTh cOopky 1o 8K oxreroB. Ecim B mpomecce cOopku
(parmMeHTOB OOHapyKMBaeTCsl MOBPEXAECHHE WIM OTCYTCTBHE TOTO WM MHOTO (pparMeHTa, MakeT JOIKEH OTOpachlBaThCs LENUKOM. B
3TOM Ciydae 3a OpraHM3al{Io ITOBTOPHOW Tepefadd IaKeTa MOJDKEH OTBEYaTh NPOTOKOJ BBIMIENEKANero ypoBHsA. OTMETHM, YTO IIpH
cOopke (parMeHTOB He HCIONb3yeTcsl (M He HyKeH) TaiiMep, MockojbKy cepBuc Frame Relay oGecrneumBaer moctaBky (parMeHTOB ¢
COXpaHEHUEM HX TOpsIKa.

OTOT anroput™M (parMeHTaluy HE NMpenHa3Ha4deH s 0OpaOOTKH BCeX BO3MOXKHBIX CIy4aeB BO3HHKHOBeHHs cOoeB. Kak m mms ciywas
¢parmenTanuu [P cymecTByer HekoTOpast BEpOSTHOCTh BO3HMKHOBEHMS OIMOKHM Ipu COOpPKE MM JOCTaBKM MaKeTa C OMIMOKaMH.
ﬂpOBepKa KOHTPOJIBHBIX CYMM Ha BBIIICJICIKAIIUX YPOBHAX CYIIECTBEHHO CHMXKACT BEPOATHOCTH PUCKA B PE3YJIbTATE TAKUX OIITHUOOK.

7. lMpeobpa3osaHue adpecos

B HexoTopeIx cuTyamusx craHimusM Frame Relay Moker morpe®oBaThes IMHAMHYECKOE IPeoOpa3oBaHHME IIPOTOKONBHBIX aIpecoB.
IIpeoOpa3oBanme aapecoB MOKET OBITH BBIMONHEHO C MOMOIIbIO cTaHmapTHoro mporokoia ARP (Address Resolution Protocol) [6],
MHKaICyJIMpoBaHHOrO B makeTax Frame Relay co SNAP-xonupoBanuem:

e et ittt +
| Appec Q.922 |
e et ettt +
| Control (UI) 0x03 | pad 0x00 |
e et it +
| NLPID = 0x80 | | Baromoeox SNAP
e + OUI = 0x00-00-00 + noxasmBaWL
I | ARP
e et ettt +
| PID 0x0806 |
e et ettt +
| llakeT ARP |
| |
I I
| . I
e e il +

[Taker ARP ucnons3yet cnenyromue GopMaThl U 3HAYCHUS:

Hannsie:

ar$hrd 16 6utoB tun obopynosanus (Hardware type)

ar$pro 16 6utoB Tun npotokona (Protocol type)

ar$hin 8 butoB pa3Mep anmapaTtHoro ajgpeca B OKTeTax (n)

ar$pln 8 butos pa3Mep IPOTOKOIBHOTO ajpeca B OKTeTax (m)

ar$op 16 6utoB KOJI OTiepalyy (3ampoc WiIN OTKIIHK)

ar$sha N OKTETOB anmnapaTHbIil apec OTIPaBHTENS

ar$spa M OKTETOB MPOTOKOJIBHBIN aJipec OTHPaBHUTENS

ar$tha N OKTETOB anmnapaTHBI afpec NoydarTelis

ar$tpa m OKTETOB IIPOTOKOJIBHBIN aJipec mosryyaress

ar$hrd - s Frame Relay ucnionb3yercst necsituunoe 3uauenue 15 (0x000F) [7].

ar$pro - cM. Homep npotokona ID s ucnons3oBanus ARP (0x0800).

ar$hin - pasmep aapectoro nosns B Gaiirax (2, 3 wm 4)

ar$pln - pasMep MPOTOKOJILHOTO ajpeca 3aBUCHT OT npoTokoia (ar$pro); mis IP ar$pln=4.

ar$op - 1 st 3anpocoB, 2 ISl OTKIIMKOB.

ar$sha - anmmapatasbiii agpec Q.922 mis ornpasutens ¢ C/R, FECN, BECN u DE, paBubiMu 0.

ar$tha - anmaparssiii anpec Q.922 nns nonydarens ¢ C/R, FECN, BECN u DE, pasabivu 0.

IMockoneky npentudukaropsr DLCI B 6onpmmHcTBe ceteit Frame Relay nmeroT mumib jtokaiabHOE 3HaUYeHNE, KOHEYHBIE CTAHIMH HE HMEIOT
B pe3yJbTaTe COOCTBEHHBIX (YHHKaNbHEIX) uaeHTHGuKaTopoB DLCI. CrnemoBaTensHo, Takue CTAHIMH HE UMEIOT afpeca, KOTOPBI MOXKHO
66110 OBI BKIIOUUTH B 3anpoc Wi oTkiInk ARP. K cuactelo, B cersix Frame Relay cymectByer crioco6 monmydeHus KOppEeKTHBIX 3HAUCHHI
DLCI. IlpennoxenHoe Hmke pemeHne mis cereil Frame Relay ¢ mokampHoOl anmpecammeii Oyaer Tarke Xopomio paboTaTh B CETSX, TIe
unentudukarops! DLCI nMerot r106aibHy 0 3Ha9MMOCTb.

3nauenust DLCI, comepxkamuecs B 3aronoBkax Frame Relay, m3MmeHstoTcs npu mepegade KagpoB depes3 ceTh. Kornma makeT NMpHXOIOUT K
norydareno, uaeHtudukarop DLCI Moxer He coBmagaTte co 3HAa4UEHHEM, YCTAHOBIECHHBIM IepenaBInel maker craHmued. Hampumep,
Koraa cranuus A (pucyHoK 1) mepemaer cooOmieHune craHIuu B, oHa Oyzer ycraHaBnuBaTh B 3aronoBke Frame Relay 3nauenne DLCI=50.
Korna crannms B momyqur sto coobmenue, 3Hauenne DLCI Oynet nusmeHneHo ceTbio (B mpuBeneHHoM npuMepe DLCI=70).

P VN VT T VPV

+---—- + ( ) +-———- +
| |-50------ (===mmmmmmmmm s )====m=m=- 70-| |
| A | ( ) | B |
| |-60----- (-===----- + ) | |
+-—-——- + ( | ) +-—-——- +
( | )
( | ) <--- cerr Frame Relay
80
|
+-———- +
| |
I Cc |
| |
+-———- +
Pucynox 1
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Jlvann Ha pucyHke 1 mpencraBisiioT BupTyanbHble coexuHeHHs1 (DLC), umcna mokaspiBaroT JiokanbHble uueHTHGHKaTopsl DLCI mist
Ka)kJIOTO COEIUHEHUS.

Ilpeoopazosanue DLCI ¢ adpeca Q.922 ons pucynka 1

DLCI (mec.) anpec Q.922 (wecTH.)
50 0x0C21
60 0x0CC1
70 0x10061
80 0x1401

Ecmu BB mMeeTe mpenctaBieHue o TexHosnorun Frame Relay, Bam nomkHO ObITh IOHATHO cooTHOmeHne Mexay DLCI u agpecamu Q.922.
Hanomuum mpocto, uto npeodpaszoanue mexay DLCI u agpecamu Q.922 ocHoBaHO Ha 2-0aiiToBOW IUTMHE ajpeca ¢ HCHOJIB30BAaHHEM
¢dopmara xogupoBanus Q.922, moka3aHHOTO HUXKE.

8 7 6 5 4 3 2 1

e LR P +-——+——+
| DLCI (cTapume 6mMTEI) le/rleal
e it LSS
| DLCI (mnamw.) |FECN|BECN|DE |EA|
e et LR RS

Jlna ARP u BapuaHTOB 3TOTO IpoToKoia 3HadeHus 6utosix mosieii FECN, BECN, C/R u DE npeamnonararoTcst HyJIeBBIMH.

Korma coobmenne ARP mpuxomur k angpecary, Bce ammapaTHble ajpeca B HEM SBISIIOTCS HEKOppeKTHhIMH. OpHako, azapeca,
OMpE/IC/ICHHBIC W3 3ar0JIOBKOB KaJpOB, OCTAOTCSA BEPHBIMH. XOTS 3TO M HapyIllaeT YUCTOTY JeNIiCHHS 1O ypoBHsAM, Frame Relay mosxer
UCTIONB30BATh aJpeca M3 3arojOoBKOB B KauyeCTBE amNapaTHBIX aapecoB oTnpaBuTenei. CiemyeT OTMETHTb, YTO allapaTHbIE ajapeca
rnoJrydaTesield B 3anmpocax M oTkiHkax ARP Taioke sIBISIOTCS HEKOPPEKTHBIMHU. JTO HE JOJDKHO BBI3BIBATH CIIOXKHOCTEH, MOCKOIbKY ARP He
I/ICl'lOJ'Il:3yeT OTH 1I0JIA U, (I)a](TquCKI/I, JUIST HUX MOXXHO 3aJaaBaThb HyJ'leBbIe 3HAYCHUS UIH HpOCTO HFHOpI/IpOBaTb.

B xauecTBe mpuMepa paboThI CXEMBI 3aMEHBI aIpeCOB CHOBA paccMOTPUM pHCYyHOK 1. Ecim cranmus A (pOoTOKONBHBIN angpec pA) XodeT
npeobpa3oBath aapec cTaHuKu B (MpoToKoNbHBIN aapec pB), oHa momkHa chopmupoBath 3anpoc ARP co craeayomumMe 3HAYCHUSIMH:
3anpoc ARP om cmanyuu A

arSop 1 (zampoc)
arS$sha HEeM3BECTEeH
ar$spa PA

arS$tha He onpemnejeH
arStpa PB

Ilockonpky craHmuss A He HMMeeT CBSA3aHHOIO C HEHW azapeca OTHpaBUTENd, IOJE AaNmapaTHOrO ajapeca OTIPaBUTENA SBIACTCS
HEeKOppeKTHBIM. ClieloBaTeNbHO, pU HoTyuyeHuu 3anpoca ARP KOppeKTHBIH anmapaTHBIA aapec JOJDKEH ObITh ONpeZesieH U3 3arojioBKa
Frame Relay n momemniex B mosne anmapaTHOTO ajpeca oTnpaBuress. B pesynsrare storo 3ampoc ARP npuanMaeT dpopmy:

3anpoc ARP om cmanyuu A nocne usmenenus cmanyueit B

arS$op 1 (zamnpoc)

arS$sha 0x1061 (DLCI 70) wm3 3aronoBka Frame Relay
ar$spa PA

arS$tha HEe olIpenejeH

arStpa PB

IIporoxon ARP Ha cranmmm B MoxeT celfuac KOPPEeKTHO COXPAHMTH IPOTOKONBHBIN axpec craHmuu A u ee anpec Q.922 B tabiume ARP.
Iocxne atoro cranmus B Oyner ¢popmupoBats oTKIMK. MHOTHE pa3paObOTYMKH MPOCTO MOMELIAIOT aJpec OoTHpaBuTels u3 3ampoca ARP B
TIoJIe ajipeca Morydarelis, a B I1oJIe afpeca OTHpaBHUTENs YKa3bIBaIOT CBOH azapec. B aTom cirydae otk ARP Gyzner nmers By

Omxkauk ARP om cmanyuu B

arSop 2 (OTKIMK)
ar$sha HEeu3BeCTEeH
ar$spa PB

arS$tha 0x1061 (DLCI 70)
arS$tpa PA

AnmapaTHblii aipec OTIIPaBUTENS MO-IPEKHEMY OCTAE€TCS HEU3BECTHBIM U IIPH MOJYYEHUH OTKIHMKA CTAHLUS A JOJDKHA MOTY4YHUTh aapec U3
3aronoBka Frame Relay n momecTuTs €ro B mojie ammapaTHOTO aapeca oTnpaButes. [lociie 3Toii onepanuu OTKIIMK UMEET popMy:
Omxauk ARP om cmanyuu B nocine usmenenusn ezo cmanyuei A

arSop 2 (OTKIIUK)
ar$sha 0x0C21 (DLCI 50)
ar$spa PB

arS$tha 0x1061 (DLCI 70)
arStpa PA

Cranuus A ceifuac MOXXET KOPPEKTHO PAcHO3HABaTh CTAHUUIO B Mo ee mpoTokombHOMY ajapecy pB, cBsizanHomy c ampecom Q.922 -
0x0C21 (DLCI 50).

Ob6patHoe npeodpazoBanue aapecoB (RARP) [8] OyaeTr BRIMOIHATHCS MO aHAJIOTHHU € IPSAMBIM. Bo3Bpaliasck K pUCYHKY 1, Ipeanonoxum,
yto crannus C sABIsSETCsS cepBepoM azpecoB. B aTom ciryuae mpousoiiaer ciexyronmii ooMeH nakeramu RARP:

RARP-3anpoc or A 3anpoc RARP nocje mu3MeHeHMs cTaHumen C

arsop 3 (RARP-3ampoc) arSop 3 (RARP-3amnpoc)

ar$sha HeusBecTeH ar$sha 0x1401 (DLCI 80)

ar$spa He onpeneyieH ar$spa He onpenejeH

ar$tha 0x0CCl (DLCI 60) ar$tha 0x0CCl (DLCI 60)

ar$Stpa pC arStpa pC

Crannus C OyzneT uckarth MPOTOKOJIBHBIN aipec, cooTBeTCTBYyromuit afapecy Q.922 0x1401 (DLCI 80), u nepenaBath otkiuk RARP.

RARP-oTkyiMk oT C Orkyvk RARP mocJje M3MeHeHUS CcTaHumem A
arSop 4 (oTksMk RARP) arSop 4 (orknuk RARP)
ar$sha HemsBecTeH ar$sha 0x0CCl (DLCI 60)
ar$spa pC ar$spa pC
ar$tha 0x1401 (DLCI 80) ar$tha 0x1401 (DLCI 80)
ar$Stpa pA ar$Stpa pA

310 03Hauaer, uro uHTepdeiic Frame Relay momkeH BKIIOYATHCS TOIBKO B 00pabOTKY BXOSIINX MAKETOB.
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IIpn oTcyTCTBHMM MOXOASAINEro MeXaHH3Ma IpyHmoBod anpecammy (multicast) mpoumexypy ARP Bce paBHO MOkHO peanms3oBath. J{ist
pelIeHns 3Toi 3aJaun KOHEYHAs! CTAaHIUS MPOCTO JOJDKHA HepenaTsh komuio 3ampoca ARP ¢ ncronp3oBaHneM BceX MMEIOIIUX OTHOIICHHE
k gexry DLC (3T0 HMUTHpYET MHPOKOBENIATEIIFHYIO PAaCCHUIKY ).
Bompoc ucnonp30BaHus TPyNIOBBIX aapecoB B cpene Frame Relay paccmarpuBaercst omeparopamu Frame Relay. Ilocie mpusATHS
MOJIOKUTEIPHOTO ~ pEIIeHHs TpyNmoBas ajpecanys MOXeT OKa3aThesl MOoJe3Hoi mra mepermadn  3ampocoB ARP m mpyrmx
"IIMPOKOBEUIATENbHBIX" COOOLICHUH.
Tlo mpuunHe He3(hPEeKTHBHOCTH AMYIAINK IIHNpPOKOBemaHus B cpexe Frame Relay, Opu1 paspaboTan HOBBI BapuaHT NIpeoOpa3OBaHMS
azpecoB. DTOT MeToJ moiayuywi Ha3Banue Inverse ARP [11] (uHBepcHOe mpeoOpa3oBaHKHE) W OCHOBAH Ha ONPENEIEHUH MPOTOKOIBHOTO
azipeca MpH M3BECTHOM ammapatHoM aapece. s ciydas Frame Relay m3BecTHpIM anmapatHbeIM agpecoM siBisercs uaeHtupukarop DLCL
Ucnone3oBanue Inverse ARP mms cpen Frame Relay npaxrtuueckn He oTimyaercs oT cxeMm wucmoib3oBanusi ARP m RARP (r. e.
amnmapaTHBIN aJpec OTIPABUTENS OIpeaeseTcs MPUEMHON CTaHIuei).
B Hamem mpumepe craHius A MoXeT ucroib3oBath Inverse ARP st onpeneneHust mpoTokoJIbHOro agpeca craHiuy, cs3anHoi ¢ DLCI
50. 3ampoc Inverse ARP Oyznetr umets Bua:
InARP-3anpoc om cmanyuu A (DLCI 50)

ar$op 8 ( InARP- 3ampoc)

ar$sha HeusBecTeH

ar$spa pA

ar$tha 0x0C21 (DLCI 50)

ar$tpa HeusmpecTen
Korza crannus B momyduT 3TOT makeT, OHa 3aMEHHUT 3HAuCHHE allapaTHOTO ajapeca oTmpaBuTens aiapecoMm .922 u3 3aronmoBka Frame
Relay. Takum o6paszom 3anpoc InARP npumet popmy:

ar$op 8 (zanpoc InARP)
ar$sha 0x1061
ar$spa pA

ar$tha 0x0C21
ar$tpa HeusBecTeH.
Crannus B Oyner ¢opmupoBats oTkimmk Inverse ARP u mepenaBaTh ero craHuU A, Kak 3TO JAenaeTcs Ui Bcex coobmennit ARP.

8. Mepedaya IP yepe3 Frame Relay

[Heiitarpammsr [P [9] (IP) mepenarotest uepes ceth Frame Relay ¢ ncmons3oBaHneM OMMCaHHOHN BBIIE WHKANCYJISNHAA. B 3TOM KOHTEKCTE
MOXET UCIIOJIb30BAThCS /1BAa BapUaHTa UHKancyssiuuu IP.

1. 3nauenue NLPID yka3zvieaem na IP

e T +
| Ampec Q.922 I
T T +
| Control (UI) 0x03 | NLPID = 0xCC |
oo T +
| IP-nmaxew . |
I . I
I . I
oo T +

2. 3nauenue NLPID ykazvieaem na SNAP
oo oo +
| Ampec Q.922 I
T oo +
| Control (UI) 0x03 | pad 0x00 |
oo o +
| NLPID = 0x80 | | Baromoeox SNAP,
t-——— + OUI = 0x00-00-00 + yxasmBamwmn
| | IP
T o +
| PID = 0x0800 |
T oo +
[ IP-nakeT |
I |
I I
I . I
o et ettt +

Xorts 00a BapuaHTa MOJIEP)KUBAIOTCS ONMCAHHON CXEMOW MHKAIICYJISIMY, JIy4lle BEIOpaTh ISl MHKANCYIISAUK JaHHbIX [P equHCTBEeHHBII
Mmeron. CrnenoBarenbHo, qaHHbe [P HOMKHBI HHKanCyaIupoBaThes ¢ ucnoib3oBanueM 3HaueHHss NLPID=0xCC, yxa3pIBaromero npoTokosn
IP (BapmanT 1). DTOT BapMaHT HMHKANCYIAMK obecrneuynBaeT OONbHIyI0 S(G(EKTHBHOCTH (3aroJIOBOK yMeHbHIaeTcs Ha 48 OHuTOB) M
coryacyercs ¢ uHkancyssuer [P B cersax X.25.

9. NMepedaya dpyaux npomokosioe Yyepe3 Frame Relay

Kak u B ciyuae umHkancymsuumu IP cymiecTByIOT ajbTepHaTHBHBIE CIOCOOBI Mepedayd pPasHBIX HPOTOKOJOB B paMKaX HACTOSILIETO
ompeneneHus. Bo u3bexxannme koH(GIMKTOB SNAP-MHKancymsmus HCHONB3YeTCS TOJBKO B TEX CIIydasX, KOraa Uil NPOTOKOJIa He
onpeneneHo 3HaueHnne NLPID.

B kauectBe nmpumepa paccmotpum npotokon ISO CLNP, ans xoroporo onpenenero NLPID=0x81.

CrnenosatensHo, moje NLPID 6yner ykaseiBath Ha mpotokoa ISO CLNP u maHHbIe U3 makeTa MOTyT momeniathes Beea 3a NLPID. Kamp
OyzeT UMeTh cieaylomuii popmar:
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e e L E T T P +
| Agpec Q.922 |

e e EE T et e E e T +
| Control (0x03) | NLPID - 0x81 (CLNP) |
e e EE T et e E e T +

B stom mpumepe 3nauenne NLPID cayxut 1 naeHTH(UKAIMY TPHHAAIEKHOCTH nakeTa npotokosry CLNP. Oto mone paccmarpuBaeTcs
Tak ke B kadecTtBe dactu nakera CLNP u, takum o6pazom, mone NLPID He MOKHO yHamnsaThCs mepel OTIHpaBKOM makeTa st 00paboTKH
MPOTOKOJY BhILIEJekalero yposHs. 3nadenue nous NLPID ne nybnupyercs B makerax.

Hexoropsie nportokonsl (Hampumep, IPX) ne umeror 3HaueHus NLPID. B cooTBeTcTBUHM €O CKa3aHHBIM BhIIe, poTokon IPX momkeH
MHKAICyJIHPOBATHCs ¢ HCHoNb30BaHneM 3aroioBka SNAP. B atom ciiydae kaap Oyaer umers Gopmar:

T e e L e e P e +
| Anpec Q.922 |

Fom - e ittt +
| Control 0x03 | pad 0x00 |

oo oo +
| NLPID - 0x80 (SNAP) | OUI - 0x00 00 00 [
oo + I
I I
T e L e P e +
| PID = 0x8137 |
T e L e P e +

10. Modesnb mocmoe dnsi Frame Relay

Mogens opraHuzauu MOCTOB B ceTsix Frame Relay mnentmuna mopenn yaaneHHBIX MOCTOB, onmcaHHO# B cranmapre IEEE P802.1g
Remote MAC Bridging [13], u moguepxuBaeT KOHIENIHIO BUPTyanbHbIX noprtoB (Virtual Port). Ynmanennsie moctel ¢ mopramu JIBC
NpUHUMAIOT U nepenaroT MAC-kaapsl 1ist (OT) JOKadbHBIX CETeH, K KOTOPBIM 3TH MOPTHI MOJKIIOUEHBI. MOCTBI MOTYT TakXe Mepe1aBaTh
kaapsl MAC 4epe3 BUPTyabHBIE TIOPTHI IPYTHM YAAICHHBIM MOCTaM WM IPUHAMATH KaJpbl OT TAKUX MOCTOB. BUpTyallbHEINA MOPT MOXKET
MPEACTaBIATH A0CTPAKIMIO TOYKH JOCTYIAa YAAJIEHHOIO MOCTa K OZTHOMY MIIM HECKOJIBKUM APYTUM YIaJ€HHBIM MOCTaM.

Y maneHHBIE MOCTHI C TOMOIIBIO CHCTEMBI CETEBOTO YIPABICHHUS CTATUUSCKH 33/1al0TCs B Ka4eCTBE WICHOB I'PYMITE yaJeHHOTo MocTa. Bee
YJICHBI TPYIIBl yIAIEHHOTO MOCTa MOAKIIOYEHBI K OJHOMY WJIM HECKOJIBKMM BUPTYaJbHBIM IHOpTaM. MHOXECTBO yIal€HHBIX MOCTOB
MAC-ypoBHS B TpylIe YAAICHHOTO MOCTa oOOeCleYMBacT peanbHoe WM "moTeHnuanbHoe" coeauHeHne MAC-ypoBHS MEXIy
mHOxecTBoM JIBC n ipyrumu rpyniiamMu yJaleHHBIX MOCTOB, C KOTOPBIMH yIaJICHHbIE MOCTBI (IaHHOW IPYIIIbI) COSAUHEHBI.

B cetu Frame Relay nomxna nmpucyrctBoBath monHocBsizHas (full mesh - kaxplil ¢ KakIpIM) ceTh BUPTYalbHBIX coeanHeHnil Frame Relay
(VC) Mexay MocTtamMul U Tpynmnoi yaaneHHoro mocta. Eciu ceth Frame Relay He obGecrieunBaeT moiHO# CBS3HOCTH, CeTh Ha 0a3e MOCTOB
(bridge network) momkHa OBITH TIOIEIEHA HA MHOXKECTBO TPYTI yIATCHHBIX MOCTOB (remote bridge group).

Bupryansaele coemunennst Frame Relay, cBs3piBaromme MOCTBI W3 TPYHIBI yJaJeHHOTO MOCTAa, MOTYT KOMOMHHPOBATHCS MM
HCTIONB30BAThCA MHAMBUAYANbHO IUIsI (JOPMUPOBAHMS OJHOTO MIIM HECKONBKHX BHPTYalbHBIX MOPTOB MOCTA. DTO MO3BOJISET TPAKTOBATH
natepdeiic Frame Relay kak oxuH BHUpTyanbHBIA mopT Mocrta co Bcemu VC B rpymme WM Kak MHOXECTBO IIOPTOB MocTa (C
HMHIUBUAYaNbHBIMU Wi rpynmoBsiMu VC).

Kornma oxuH BupTyanabHBIH TOPT MOCTa 0OECIEUMBACT COSIUHEHMS IUISI BCEX MOCTOB B JIAaHHOH IpyIIe yaaJeHHoro mMocra (T. e. Bce VC
0O0BETMHEHBI B OIWH BUPTYalbHBIH NOPT), MOXKHO HCHONIB30BaTh CTaHAApPTHBIN anroputM Spanning Tree mms ompeneneHUs] COCTOSHUS
BUPTYyaJIbHOTO TopTa. Eciu B maHHO# rpymie yJaleHHOTO MOCTa OIpeeNieHbl HECKOIbKO BUPTYaIbHBIX IIOPTOB, TpeOyeTCs HCIONIb30BaTh
pacuupenHsli anroput™ Spanning Tree (310 paciunpenne onpeneneno B cranaapte IEEE 802.1g [13]). DtoT anroput™ paboTaer Tak, 4To
JaHHBIA BUPTYaNbHBIH MOPT HMEPEBOAUTCS B pe3epBHOE cocTosHKe (backup) TONbKO MpH HAIWYMU METENb BO BHEIIHEH IO OTHOIICHUIO K
TpyIIIe yAAIEHHOTO MOCTa CETH.

Ipocreiimeit kordurypamnueir aast mocta B cetn Frame Relay sBnsercs Bapuant JIBC (LAN view), mpu kotopoM Bce VC 00beMHEHBI B
oauH BupTyanbHblii mopT. Kanps! (takue, kak BPDU), kotopsle nepepatorcs B JIBC kak mmpoxoBeInaTeabHbIe, H0DKHBI NIEPEChUIaThCS
(flood) B xaxnoe BupTyanbHOoe coeauHeHne VC (WM IOMDKHA HMCIOJIB30BAThCA TPYNIOBAas aapecanus, eCliM OHA MOAACPKUBACTCS IS
cepsuca Frame Relay). Jlapunnas mapmpyruszanus (Flooding) peanusyercs myTem mepeiady makeTa Uil KaKI0ro, MMEIOIEero OTHOIICHHE
k geny DLC, cBsa3anHoro ¢ unrepdeiicom Frame Relay. Bupryansubie coeaunenuss VC B Takoii cpene B 0oOLIeM Ciiyd4ae HEBHIUMBI IS
MOCTa, T. €. MOCT IlepelaeT KaJp C JIaBUHHOHW MaprupyTusaunneii uHtepdeiicy Frame Relay u "He Bumur", 4ro kanp nepemaercs
UHIUBHIYAIbHO B Kaxaoe BupryaibHoe coenuHeHue (VC). Ecnu Bce yuyacTByrolHe B 3TOM IPOLECCE MOCTHI COCAMHEHBI "KaXAbIH C
xaxaemM" (full mesh), ot Tako# KOHGUTYpaMy JOCTATOYHO CTaHAApTHOrO anroputMma Spanning Tree.

O6b1uHO MocTsl JIBC onpenessiior JoCTHXUMOCTh HHTepdeiica KOHKpETHON KOHeUHOH cTaHIumy, cBs3biBas MAC-anpec ¢ moptoM mocta. B
cern Frame Relay, mactpoenHoit Ha paboTy ¢ omumMm bridge-moprom trma mocra JIBC (wm mo6siM Ha6opom VC, 00beIMHEHHBIX IS
¢dopmupoBaHus ojHOro bridge-mopra), MOCT JOJDKEH acCOIMUpOBaThcs HE Toidbko ¢ MAC-aapecom bridge-mopta, HO u ¢
npeHtudukaropom coenuHeHns. s cereit Frame Relay B kauecTBe MIOEHTH(HKATOPOB COEAWHEHUH HCIONB3yroTcst 3HaueHHss DLCIL.
Hepa3zymHO, a BO3MOXHO ¥ HEpeaJIbHO, TPeOOBATh CTATHYECKONW HACTPOHKH MOCTOB JUISl CO3JIAHUSI aCCOLMALINI MEXKTy BCEMH BO3MOXKHBIMU
MAC-anpecamu nomydateneit 1 DLC. CnenoBatensHo, MocTHl B ceTax Frame Relay, melictByromme mo Ttumy moctoB JIBC, momkHBI
obecrieunBaTh MeXaHHM3M, Io3Boistromuii bridge-mopram Frame Relay munammdeckw cosmaBaTe Takue acconmanuu. J[ns peanm3anuu
aBTOMAaTHIECKOTO OOydYEeHUs NepeaBaeMblii C HCIOIB30BAaHUEM MOCTOB ITAKeT JOJIDKEH COOTBETCTBOBATH TPEOOBAaHMSAM K MHKAIICYIISIHN,
OIMCaHHBIM B paszene 4.2. B stom ciyuae npuemnsiii uatepdeiic Frame Relay Gyzner 3HaTh, kKak paboTaTh ¢ IaKETOM, MOITYyYCHHBIM Yepe3
MOCT, Ut cOopa Tpedyemoit nHpopManuu.

Jpyroe npubmmkenue st MoctoB Frame Relay (point-to-point view) TpakTyeT Kaxknoe BHpTyanbHoe coequHeHue Frame Relay VC kak
OTZENbHBIA MOPT MocTa. B 3TOM BapHaHTe JaBHHHAs MapHIPyTHU3alUs M IMEPECHIIKA NMAKETOB CYLIECTBEHHO YMPOILAIOTCS, MOCKOIBKY
KaXIBIH ITOPT MOCTa CBSI3aH C €AMHCTBEHHBIM ajpecatoM (destination). Het HeoOXoquMOCTH OpraHH30BBIBATh HCKYCCTBEHHYIO JIABUHHYIO
mapmpytusaiuio (flooding) win ces3eiBate DLCI ¢ MAC-anpecamu monydatesneid. B 3aBucumoctu ot Tomosoruu coeaunenuit (VC)
MOXET OTPeOOBATHCS HCIOIB30BAaHNE PACIIMPEHHOTO anroputMa Spanning Tree 11t TOro, 4ToOBI COXpaHAIACh AKTHUBHOCTH BCEX MOPTOB,
[IOKa HEe BO3HHUKAET MeTelb BO BHELIHEH [0 OTHOUICHHUIO K IPYIIIE yAaIeHHOTO MOCTA.
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Bo3moxkHo Tarke ucnone3oBaTh koMOmHHMpoBaHHYIO (LAN m point-to-point) mMonens mis omHoro uHTepdeiica Frame Relay. Jlns
peanm3anuy Takoro moaxona HekoTopble VC o0benuHsAIOTCS 11 GOPMUPOBAHUS OJHOTO BHPTyaldbHOro bridge-mopra, a octanpHele VC
00pa3yroT He3aBUCHMBIE ITOPTHI MOCTOB.

Ha pucyHke 1moka3aHbl pa3iM4Hble BApHAHTBI KOHYHUIYpaLd MOCTOB (ITyHKTHUPHBIC JINHUHU 331aI0T BUPTYaJIbHbIE COCANHEHNUS).

+-—————- +
——————————————————— | B |
A e I I
/ / Fo—————- +
/ |
+-————— +/ \ e +
| A rF e | c |
| [=======—mm oo | |
+-—————- +\ +-—————- +
\
\ +-—————- +
\ I D I
------------------- I I
+-—————- +

INTockonbKy B MPUBEIEHHOM IIPUMEPE OTCYTCTBYET MonHast CBs3HOCTH (VC Mexay KakIod mapoi MOCTOB), CETh JOJDKHA OBITH pa3jelicHa
Ha HECKOJIbKO rpymm remote bridge. PasymHo o6wequunth Mocthl A, B u C B oxHy rpymimy, a Moctsl A u D - B apyryio.

Kondurypamus nepsoit rpynmsl oosenunsier VC, coequastomue Tpu Mocta (A, B, C) B o1uH BUPTYaIbHEIA MOPT. DTO ABISCTCS TPUMEPOM
LAN-koudurypaunu. Bropas rpymnma Takke COOSPKHT OAWH BHPTYaJbHBIH MOPT, KOTOPBIA mpocTo coeamtseT MocTel A u D. B aroit
KOH(UTYpaiy CTaHAAPTHOTO anropuT™a Spanning Tree JOCTaTOYHO AJIsI OOHAPYKEHUS METETIb.

ANbTepHATUBHBIA BapuaHT KOHQUrypamuu OyIeT WMEeTh TPU OTACNBHBIX BHPTYaJbHBIX MOpPTa, COOTBeTcTBYIOIMX VC, KOTOpBIE
cBsa3pBaloT MOCTHl A, B u C. [lockonbky mpiMeHeHHe CTaHAapTHOTO anroputMa Spanning Tree B 3Toi KoHpUTYpalu OyneT MPUBOIUTH K
OOHapy)KCHUIO TETIH, Ul COXPAaHEeHHs aKTUBHOCTH BCEX BUPTYaJbHBIX IIOPTOB TpeOyeTcs HCIONB30BaTh PACHIMPEHHBIA alrOpUTM
Spanning Tree. OT™MeTuM, 4TO BTOpas IpyIa MO-MPEKHEMY COIEPKHUT OJWH BHUPTYalbHBIH MOPT M MOXET HCIHOJIB30BaTh CTaHAAPTHBIN
anroput™ Spanning Tree.

Hcnonb3ys TOT e mpuMmep (CM. PHCYHOK), Mbl MOXKEM CO3JaTh KOH(QHUI'YpalLlMIO yJAICHHBIX MOCTOB C TpeMs rpynnamu. Oto Oyner
npUMepoM KoHGHTrypamu point-to-point. B aTom ciryuae BuptyansHble coequnaennst VC, csi3piBatomue A u B, VC mexny A u C, a Takxe
VC mexny A u D sBistrorest bridge-rpynnaMu ¢ OZHHUM BHPTYaJIbHBIM IIOPTOM.

11. lpunoxeHue A

Cnucok uacmo ucnonv3yemoix 3nauenuii NLPID

0x00 Null Network Layer mnm Inactive Set (He wmcnojib3yeTcsa c Frame Relay)
0x80 SNAP
0x81 ISO CLNP
0x82 ISO ESIS
0x83 ISO ISIS
0xCC Internet IP
Cnucok PID ons OUI=00-80-C2
C coxpaHeHHOM FCS 0e3 coxpaHeHHOM FCS Cpeza
0x00-01 0x00-07 802.3/Ethernet
0x00-02 0x00-08 802.4
0x00-03 0x00-09 802.5
0x00-04 0x00-0A FDDI
0x00-0B 802.6
0x00-0D dpaIrMeHTH
0x00-0E BPDU B coorB. ¢ 802.1d wmum 802.1g[l2].

12. lMpunoxeHue B - OpueHMupoeaHHbIe Ha COeOUHEeHUsI Npoyedypbl

OTO NMPUIOKEHUE COAEPKUT JONOIHUTENbHBIC CBeleHU U pekoMeHaanuu no ucnous3obanuto CCITT Q.933 u npyrux crangaptoB CCITT
IUI MHKAICYJSUKM JaHHBIX B ceTsx Frame Relay. Conepxkammascs 3mech mHpoOpManus moJoO0Ha (B HEKOTOPHIX CIIydasX HICHTHYHA)
CBEICHUM, coiepxammMmcs B npuiokeHnn Annex F k crammapry ANSI T1.617 (Rao Cherukuri, xopnopamus IBM). IepBuunbiM
UCTOYHHKOM siBIsieTca Annex F, a B HacToslIeM HOKyMEHTe 3TH CBEJICHUs NIPUBEJICHBI TONBKO JUIS YA00CTBA.
3HaueHus uaeHTUdrkaTopos nporokona cereBoro yposHs NLPID (Network Level Protocol ID) pacnpenemnstorcest ISO u CCITT. Crnncox
COZIEPXKUT MACHTU(UKATOPHI ISl MHOXKECTBa MpoTokooB, Bkiarovas [P, CLNP (ISO 8473) CCITT Q.933, ISO 8208. Ha pucyHke noka3sassl
o0me MeToIsl WHKANCYIIUM TIPH Tiepefade JaHHBIX depe3 cet Frame Relay. ['mOkocTh mHpHBEZEHHOH CXeMBI 3aKIIFOYaeTcsl B
UIeHTU()UKALUY Pa3IMIHBIX BAPUAHTOB 0003HAYCHUS IPOTOKOJIOB, UCIIONB3YEMBbIX

- CHCTEeMaMH CKBO3HOM nepenaun (end-to-end system)

- MOCTaMH WJIM MaplupyTusaropamu, coenunstomumu JIBC

- AN KOMOMHHPOBAaHHBIMU CHCTEMaMH
JuIs Tiepeiauu Tpaduka yepe3 cetn Frame Relay.
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Q.922 control

UI I Frame
I |

| 0x08 | 0x81 | 0xCC | 0x80 ]..01 |

| | | | | |
Q.933 CLNP IPp SNAP ISO 8208 ISO 8208

| | Modulo 8 Modulo 128

| |

-------------------- ouI

| | |
L2 ID 31D -

| User | |

| specified | |

| 0x70 802.3 802.6

|

|0x51 |Ox4E | | 0x4C

I I I I
7776 Q.922 Mpoume 802.2

MNepesoa RFC 1490

s Tex mpoToKoJI0B, He UMeromux uaeHtudukaropa NLPID wmm ve moanepxuBaronmx SNAP-uHKancymsmnuio, cieayeT HCHONb30BaTh
3HaueHne NLPID=0x08, yka3eBatomee Ha HeoOxommmocTh mpuMeHATh pekomeHmauuud CCITT Q.933. 4 okrera mocie moms NLPID
BKJIIOUAIOT MACHTU(HKALHUIO MPOTOKOJIOB KaHaiubHOTro (2) m cereBoro (3) ypoBHsA. Kombl i GONBIIMHCTBAa NMPOTOKOJIOB OINpPEEIICHBI
MHPOPMAIIIOHHBIME 3JIEMEHTaMH COBMECTUMOCTH Ha HIKHUX YpoBHAX B crangapte ANSI T1.617. DToT e CTaHAAPT CONEPKUT BapUAHTHI

JUISL OTIpe/ieIeHHs] HECTaHJAPTHBIX MPOTOKOJIOB.
Dopmam 3az20106Ka 015 Opyzux RPOmMoOKoa086 ¢ ucnonvizosanuem Q.933 NLPID

e e e e LT e +
| Agpec Q.922 |
e e +
|Control 0x03 | NLPID 0x08 |
e e +
| L2 Protocol ID |
| okrer 1 | oxrer 2 |
it e +
| L3 Protocol ID |
| okxrer 2 | oxrer 2 |
e e e e e e +
| [IPOTOKOJILHEIE HaHHEE |
e e e e e e +
it e +
| Agpec Q.922 |
Fomm o Fomm o +
|Control 0x03 | NLPID 0x08 |
Fomm o Fomm o +
| L2 Protocol ID |
| okrer 1 | oxrer 2 |
e e e e e e +
| L3 Protocol ID |
| oxTer 2 | oxrer 2 |
it e +
| [IpOTOKONBHEIE AaHHEE |
it e +
| FCS |
it e +
IS0 880272 ¢ 3a0annvim nonvizosamenem yposuem 3

e et P e PP P e e +
| Agpec Q.922 |
Fomm e Fomm e +
|Control 0x03 | NLPID 0x08 |
Fomm e Fomm e +
| 802/2 0x4C | 0x80

e et L e PP PR e +
|User Spec. 0x70| IpmMeuamme 1 |
e et L e PP PR e +
| DSAP | SSAP |
e et L e PP PR e +
| Control (llpumeuanme 2) |
e et L e PP PR e +
| OcraTox PDU |
e et L e PP PR e +
| FCs |
e et L e PP PR e +

ITpumeuanwne 1: [Toka3bIBaeT KOX 3aJaHHOTO ITOJIH30BATENIEM IIPOTOKOJIA CETEBOTO YPOBHSL.
IIpumeuanwne 2: [Tone Control conepxuT aBa oktera s kKaapos popmara [ u S (cm. 88002/2)
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Hukancynayus c ucnonvsosanuem I-kaopa (yposens 2)

[-xkanper Q.922 I ucnonp3yroTes IS MOAAEPKKH HPOTOKOIOB CETEBOTO YPOBHS, KOTOPHIE TPEOYIOT HOATBEPKACHUH OT KaHAJTBHOTO YPOBHS
(mampumep, ISO 8208). bur C/R (agpec T1.618) Oyznet ucnons30BaThCs AT HHAWKAIUY KOMAHI U OTKIIMKOB.

Dopmam kadpa ISO 8208 c modynem 8

et e +
| Agpec Q.922 |
Fom Fomm e +
| ....Control I frame |
Fom Fomm - +

| Naker 8208 (modulo 8) Mpmm. 3 |

[Mpumeuanwue 3: [lepBeiii okteT makeroB 8208 Tarxke unentuduuupyer NLPID (..01....).
Dopmam kadpa ISO 8208 c modynem 128

e e E e L e Pt +
| Anpec Q.922 |
e EEE e Fomm e +
| ....Control I frame |
e EEE e Fomm e +

| INaker 8208 (modulo 128) |
| IpmMmeuanne 4 |

| FCS |

IIpumeuanmne 4: [lepsrrii okrer maketoB 8208 Taxke upeHTupunupyer NLPID (..10....).
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