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Te3suchbl

OTOT HOKYMEHT conmepxut pactmpenne nporokoia RIP (Routing Information Protocol), ommcarnoro B padore [1], — HOBBII
BapHaHT IIPOTOKOJIA MTO3BOJIAET NepeaaBaTs OonbIne HHPpopMarun B coodmernsx RIP u moBsImaeT ypoBeHb 0€301MacHOCTH.
JlomoHeHrEM K JaHHOMY TOKYMEHTY sIBisercs onperneneane o0sexToB SNMP MIB ms mporokona RIP-2 [2]. Kpowme Toro, B
pabote [3] paccMOTPEHBI BOIPOCH! KPUIITOrpapHUECKON 3aIuThl A1 mpoTokosia RIP-2 [3].

BbnazodapHocmu

ABtop Omaromaput wieHoB paboueit rpymmel IETF RIP 3a momoms B paspaborke mpotokona RIP-2. 3nauntensHBIE
(bparMeHThl 00CYKACHHS NPOTOKOJIOB Ha 0a3e BEKTOpA PACCTOSHUS M HEKOTOPBIX JPYTMX BOMPOCOB padoThl mportokosa RIP
obuTn 3anMcTBOBaHbI U3 padoTsl [1] (C. Hedrick). HekoTopbie 4acTH OKOHYATEIBHOTO BapUaHTa JOKyMEHTa ObUIM HAITMCAHbI
Ckottom Bpaanepom (Scott Bradner).

OrnaeneHwue
CTaTYC JOKYMEHTA «.c..venveemeenreenrenreentenieetenieesesseesenseensenseennes 1 3.10.1 O6noBnenus no codbituio - Triggered Updates
ABTOPCKHE TIPABA ...c..cvvenvenreieeneenveeienieesseneeseniessenseesiesieenee L ittt st et e st et sb et e sb e et s bt et sbe et s bt et s b e et beeare e ene 13
TEBHCBI ..ottt 3.10.2 T'eHEpAIUSA OTKIIHKOB .....eoveeuverermeevenneerennens 13
BIarOMaPHOCTH .....ccveeieiieiieiieiesiceiceee e 1 4. PaCIIMPEHUS TIPOTOKOIIA.....nveeererrerreenreanreeesseensenseensenseens 13
1. OGocHOBaHHE 4.1 AyreHtudpuxanus

2. Texymuit BapuaHT RIP........cooooiniiiiiiiiiiiiiieee 1 4.2 TEr MAPIIPYTA ..cuveeireeieenireeieerieenieeeieenereeneenaeeenees
3. Ba3OBBIA MPOTOKOI...ccuuterureeiierieeniteeieesiieenieesineesieesneenene 2 4.3 MACKA MOMICETH «...eenvvernreenireeieenieeenieeeeeenenesneenaeeenees
3.1 Beeaenue 4.4 Cnenyromuii MapuipyTu3arop ...

3.2 OrpaHUYCHHUS TIPOTOKOIA . .envveenrreereeneeernreenneeseeenneeans 2 4.5 I'pyIIoBast aPECALIHS.....uveeereerererneeereenneeenneeneeenees
3.3. CTPYKTYPA JOKYMEHT A ....cevvenveenrenreenrenieennenveenrenieeneens 3 4.6 BATIPOCH ...ttt
3.4 Anroputmsl Distance Vector ...........cccceee.e. .3 5. COBMECTUMOCTD...c.veveenrenienienieeneenieeienieeeenseeneseeemeesnenane
3.4.1 PaboTta c U3BMEHEHUSAMHU TOTIOJIOTHH ..... 5 5.1 Kirou coBmectumoctu (Compatibility Switch)........ 15
3.4.2 llpenoTBpaieHne HECTAOMIBHOCTH........... ...6 5.2 AYTCHTHQUKALIH ... .conveeeeneeneieeenieeeenieeeesieeeeneeeneas 15
3.4.3 Split horizon — pacmenienue ropu3oHTa............ 7 5.3 YBenuuenue «0eCKOHETHOCTID ... .15
3.4.4 Oo6noBenns o coosrtuio - Triggered updates 7 5.4 bezagpecHble COCIUHEHUS. ................. ...15
3.5 CreruDUKAIHS TPOTOKOIA. ... eevvevrenrerreerrerseesenaeeens 8 6. B3anmoperictBue mexay Bepcusimu 1 u 2 .. .15
3.6 ®opMaT COOOIICHUS................. .9 7. BOIIPOCHI GE30MACHOCTH ......vvevvererenveanreneanns w15
3.7 ARPECALIHI ...ttt 9 [Ipunoxenue A.... ...15
3.8 TAMMEPBL..c..eeuvenieeiienieeiienicetenieete et 10 Jlurepatypa ......... ....16
3.9 O6paboTka BXOAAIMICH HHPOPMAIHH ........cveneennene 11 ATIPEC ABTOPA ..eveenviieieeiienieeitenteeite st eite st st seeeaee st saeeneeeaean 16
3.9.1 3ampocsr [onHOE 3aABICHUE AaBTOPCKHX MIPAB....ccuveerererrierenneaeeneens 16

3.9.2 Otknuku
3.10 O6paboTKa UCXOIAMIECH HHPOPMAIIHH ................... 12

1. O6ocHoeaHue

[ocne mosiBnenus mporoxonaoB OSPF u IS-IS HekoTopble cenuanyucTh! mojaraiy, 4To IpoTokos RIP momkeH yHTH co CIeHBI.
[onstHO, WTO HOBBIE TPOTOKONBI MapmpyTm3amuu IGP cymectBerHo mpeBocxoxsar RIP, mo m mporokon RIP mmeer
HEKOTOpbIe IpermyniecTBa. [Ipesxie Bcero, B Hebonplnx cetsix RIP obecrieunBaer cyliecTBEHHO MEHBLIMN PacXo/l MOJIOCHI, a
TaK)Ke CHW)KEHHE 3aTpaT BPEMEHHU Ha 00CiIyXUBaHWe U HAacTpoiKy. IIporokon RIP oyeHs mpocT B peannzanuu, 0coOEHHO B
CpaBHEHHHM ¢ HOBeimumu npotokonamu IGP.

Kpowme toro, B cymectByromux cersx nporokona RIP pacnpocrpanen Bo MHoro pa3 mupe, Hexenu OSPF u IS-IS. OueBunHo,
YTO TaKasi CUTyalust OyeT COXPaHATHCS eIle JOCTATOYHO JIOTO.

Hcxona u3 mmpokoro pacnpoctpaHenus nporokona RIP, mpexacrasnsercss pasyMmHbIM pacmmpenue Bo3Mmoxknoctedl RIP. C
YUYETOM 3aTpaT Ha TaKOe N3MEHEHHE U MOITy4aeMbIX pe3yIbTaTOB Takast padoTa MpeICTaBISIETCS OUSHb IIEPCIEKTHBHOM.

2. Tekywyuu eapuaHm RIP
Coobmennst RIP-1 comepkaT MHHHMaNbHOE KOJIMYECTBO HH(opMarmu, TpeOyeMol MapIipyTH3aTopaM sl HalpaBICHUS
coobuieHH# yepes ceTb. Kpome Toro, B COOOIICHUSX COIEPIKUTCS MHOTO IIyCTOIO MECTa.
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B mpotoxkone RIP-1 He paccmaTpuBatoTcs aBToHOMHBIE cucTeMbl U B3ammoaericteiue IGP/EGP, moaceru (subnetting) [11] u
ayTeHTH(UKAIMA, TTOCKOIBKY BCe 3TO ObUIO peanm3oBaHo mocne co3nanusi RIP-1. OtcyTcTBme Macok moaceTei sIBIsSeTCS
0COOCHHO Cepbe3HON MPOOIEeMON Ui MapHIpyTH3aTOPOB, MOCKOIBKY OHM HCIIOJIB3YIOT MAacKH IOACETEH IS ONpeleleHuUs!
MapuipyToB. Ecim mapmpyt RIP-1 Hanpasnien B cets (Bce OUTHI agpeca, KpoMe HOMepa CeTH, UMeroT 3HaueHue (), Macka cetu
SKBUBAJICHTHA Macke nojceTd. OJHaKO eciii HEKOTOpbIe OMTBI CBEPX HOMEpA CETH MMEIOT 3HAa4EeHHE |, MapIIpyTH3aTop yxe
HE MOXET OIpeJeNIUTh MacKy moiceTd. bornee Toro, MapmpyTu3aTop He MOXET OTIMYuTh MapmpyTsl RIP-1 k xoctam u
noxacersM. Hexotopble MapuipyTU3aTOphl B TaKUX CIllydasx ULl OIPENEICHHs TUIlA MapuIpyTa IPOCTO MCIIOJIb3YHOT MACKY
uHTepdeiica, uepe3 KOTOPbIi ObLIa MOTy4YeHa HH(POPMAIHS O MAPIIPYTE.

3. ba3oebili npomokKoiI

3.1 BBegeHue

RIP mpencraBisier co0oif MpoToKoa MapuipyTu3anuu Ha ocHoBe anroputma Bellman-Ford (wnm Bekropa paccrosiHus -
distance vector). DTOT aJropuTM HCIONB3YeTCS Ul pacdyera MaplIpyTOB B KOMIBIOTEPHBIX CETSIX C IEPBBIX JHEH
CYILIECTBOBAaHUA CETHU ARPANET". @dopmarbl NAKeTOB W ONHMCAaHHWE IPOTOKOJA, MPHBEICHHBIE 3l1eCh, Oa3UpYIOTCS Ha
nporpamme routed u3 quctpubytusa Berkeley Unix.

B mexayHapomHbIx cersix THma Internet MOXeT MCHOJIB30BAaTHCSI MHOXKECTBO PasHbBIX NMPOTOKOJIOB Mapuipytusanuu. Cerb,
CKOpee, CJIeAyeT paccMaTpuBaTh Kak MHOXKECTBO aBTOHOMHBIX cHcTeM (AS), kaxmas W3 KOTOpPHIX, B 0OOIEM ciydae,
aJIMUHUCTPHUPYETCSl Kak eanHoe 1enoe. B kaxmoid AS Oyner MCIoJb30BaThCS CBOSI TEXHOJIOTHS MapLIpyTH3allH, KOTOpas
MOXET OTIH4aThest B pasHeIX AS. IIpoTokon mapmpyTnsanmu, UCIONb3yeMblii B AS, Ha3bIBalOT BHYTPEHHUM HPOTOKOJIOM
Mapmpytuzauud  IGP  (Interior Gateway Protocol). OTnmenbHBI TIPOTOKOJN, HA3BIBAEMBIA IPOTOKOJIOM BHEUTHEH
mapuipytuzaiun EGP (Exterior Gateway Protocol), ciyxut st oomena mapuipytaoit undopmanuun mexay AS. IIporokoi
RIP 6p11 pa3paboran B kadecTBe IGP 11 aBTOHOMHBIX CHCTEM CPEIHHMX pa3MepoB. DTOT MPOTOKOJI HE MpeaHa3HadeH IS
paboTel B Oostee CIIOXHBIX cpenax. MHpopmammio o pabodem kortekcte RIP-1 moxxHo HaliTh B pabote bpanena u Iloctena
[6].

RIP ncnosnb3yer oMH M3 aIrOPUTMOB MapIlpyTHU3alM1, U3BECTHBII Kak airoputM Distance Vector (BEKTOp pacCTOSHUS WIH
DV). IlepBoe omucaHue 3TOro Kiacca ajlropuTMoB cojepxurcs B pabore Dopna n dDynkepcona [8], mosromy uHOrzAa
UCIIONIB3YIOT TepMHUH «anroput™m @Doppa-DynkepcoHa». Hcmonp3yercss Takke TepMUH «anroput™ bemmana-dopuaay,
OTpakaromuil (hakT MCIIONIB30BaHMSI B ajl'OPUTME PAacyeTOB Ha OCHOBE ypaBHeHMs bermmana [4]. Onmcanue anroputma B
JJAaHHOM JIOKYMEHTE OCHOBaHO Ha pabore [5]. HacTosmuii ToKyMeHT collepkuT crienu(uKannio nporokosa. Maremaruueckue
OCHOBBI aJITOPUTMOB MapLIPYTH3ALUK ONKcaHbl B padote [1]. ba3oBslil anropuT™, NCTIONB3yeMBIil IPOTOKOJIOM, TPUMEHSIICS
eme B 1969 rony B cetnt ARPANET. Ograko 0CHOBHBIE KOPHU JAHHOTO MIPOTOKOJIA HAXOIATCS B CETEBBIX IMPOTOKOIAX XErox.
Hiss obmena mapmipyTHOH wuH(popMammed ucmoib3yrorcs mnpotokonsl PUP [7]. Heckompko W3MEHEHHash BEpCHS STOTO
nporokona Obuta amantupoBaHa st XNS (Xerox Network Systems) mox nazBanuem Routing Information Protocol [9].
Berkeley routed, mo cyru, npencrasiser coboii Routing Information Protocol, B kotopom agpeca XNS 3ameneHsl 0Oojiee
o6mumM opmarom, crocoOHbIM padoTath ¢ IPv4 u nmpyrumu THamu afipecoB, a OOHOBJICHHS MapIIPyTH3aLMK HEPEIAr0TCs
kaxnaple 30 cekyHa. B cuity atoro cxoxactBa tepmuH Routing Information Protocol (nnm mpocto RIP) mcnonesyercst st
HPOTOKOJIOB, IpUMeHsieMbIX Kak XNS, Tak u routed.

IIporokon RIP mnpennasnauen anst ucnonb3oBanust B IP-cersix. Cerb Internet opranm3oBaHa Kak MHOMECTBO CeETel,
COEIMHEHHBIX MEXIy co00i uepe3 crieruanbHble IUTI03bl (gateway), Ha3blBaeMble MapuipyTusaTopamu (router). Cetn MOryT
CTPOUTBHCSI HAa 0a3e COeNMHEHMH TOYKa-TOYKa MM HCIIOJIB30BaTh OoJiee clloXKHbIe CTpYKTypsl Tnna Ethernet mm token ring.
XOoCTBI W MapHIpyTH3aTOPEl OOMEHHBAIOTCSA JeWTarpaMMmaMu, coaepkammMmu [P-agpec momydaTens. MapmpyTa3anus
MIPEACTaBIsET COOOW METOJ, Ha OCHOBE KOTOPOTO XOCT WM MapLIpyTH3aTOp NPHHUMAET pEIICHHE «KyJa Iepeciarh
JeltarpamMmy». Bo3MokHa mepenada aedTarpaMMbl HETIOCPEICTBEHHO B CETh aJpecara, €Cid 3TOT aapecaT HaxOAWTCS B
OJHOI U3 ceTel, HEMOCPEACTBEHHO MOJKIIOYEHHBIX K XOCTY MM Mapuipytusaropy. OnHako O6ojiee HHTEPECHBI Cllydan, Koria
azipecaT HeJOCTYIIEH HapsIMYIO.

B Ttakux ciyuasx XOCT WIM MapIIpyTH3aTOp MBITAETCs Iepenars AedTarpaMMy MapLIpyTH3aToOpy, KOTOPBIH PacIIONIOKEH
Oompke K azapecary. KoHeuHas Liesib NMPOTOKOJIa MaplIPyTH3allid OY€Hb MPOCTa — OH O0ECHeurBaeT M IOAJCPIKUBAET
uHpopmanuio, koTopast TpedyeTcst 11l MapIIPY TH3ALHH.

3.2 OrpaHny4yeHunsa NpoTOKoONa

OTOT NPOTOKONI HE peIIaeT BCeX BO3MOXKHBIX 3a/]ad MapipyTu3anuu. Kak OTMEueHO BBIIIE, OCHOBHBIM Ha3HA4YECHHEM

NPOTOKOJIA SIBIISIETCS UCTIONIb30BaHKe B KauecTBe IGP st cereld cpennux pasmepoB. Kpome Toro, npoTokoiry Npucyll euie psij

OTpaHUYEHUM:
Hcnonp3oBaHue MPOTOKOJIA OTPAHUYEHO CETSMH, IJI€ caMblil JUIMHHBIN IMyTh (AMaMETp CeTH) He IpeBbImaeT 15 xomos
(MHTEpBa MEXy AByMs MapLipyTu3aropaMu). Pa3zpaboTurku MpoTOKOJIa HE Mperoarajid ero HCIoiIb30BaHue B Ooiee
KpPYHHBIX ceTsix. OTMETHM, YTO 3TO OIpaHWYEHHE OCHOBAaHO Ha JIOMYIIEHWH CTOMMOCTH KaXJIOT0 MaplupyTa, paBHOH 1
(o6bryHO gnst RIP ucmonp3yloT MMEHHO Takue 3HaueHWs). Ecim aaMUHHCTpaTop ceTH 3amacT OoJibIve 3Ha4YeHUS
CTOMMOCTH, OTPaHUYIEHHE YHCIIa XOMOB CTAHET emle 0oJee KECTKHIM.
Pabora mpoTokoNa 3aBHUCHT OT «BBIYUCICHHS OeCKOHEYHOCTH» (counting to infinity) ans pa3pemieHWs HEIITaTHBIX
cutyanmii (3Ta 0COOGHHOCTH OymeT paccMoTpeHa Hmke). Eciam B cHCTeMy BXOAWUT HECKONBKO COTEH ceTel W B
MapIIpyTH3aHUH UMEIOTCS METIH, «Pa3pPEIICHuE» 3TUX METeNb NOTPeOyeT AOMOIHUTEILHOTO BPEMEHH (eCin OrpaHUYeHa
4acToTa OOHOBJICHUSI MapIIPYTOB) WIIK TOJIOCHI (€CIH OOHOBJICHUsI IepeatoTcs o Gakty ux odHapysxenus ). [Toka takue
NeTIN He OyyT 0OHAapy>KeHBI M YCTPaHEHbI, OHU OyIyT MOTJIOIATh 3HAYUTENILHYIO YacTh IIOJIOCH ceTH. Bynem HaxesaTbces,
YTO B PEAIbHBIX CETSIX 3TO HE CO3JACT JONOJHUTEIBHBIX CIOXKHOCTEW (32 MCKIIOYEHHEM CIIyYaeB MCIIOJIB30BaHUS
HU3KOCKOPOCTHBIX KaHaioB). bonee Toro, ara mnpoOiieMa BO3HHMKAeT JOCTAaTOYHO PEIKO, IIOCKOJIBKY i ee
MpeaOTBpallCHUA IMMPUHATHI CIICIUAJIbHBIC MEPHI.

' ITpoo6pas ceru Internet. [Ipun. nepes.
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[IpoTokon ucnonb3yer «(PUKCHPOBAHHYIO» METPHKY Ul CPaBHEHHUS ANbTEPHATHBHBIX MapuipyToB. Takoe penieHHe He
MIOJXOJUT AJISI CHCTEM, TJIe BEIOOp MapIIpyTa JOJDKEH OCHOBBIBAThCS Ha MapaMeTpax, U3MEPSEMbIX B pealbHOM MacuiTade
BpEMEHU (3a/lepKKa, HAJCKHOCTb JOCTAaBKH, CTENEHb 3arpys3ku). lIpoctoe nobaBneHue ydeTa TakUX IapaMeTpoOB
MIPUBOJUT K HECTAOUIBHOCTH, C KOTOPOH MPOTOKOJI HE MOXKET paboTaTh.

3.3. CTpyKkTypa AOKYMeHTa
OcHOBHas 4acTh JOKYMEHTa COCTOHT U3 2 Pa3/IeioB:

paccMOTpeHre KOHIEeNUui anroputMoB DV B 1ienom;

OIIMCaHHE PEaIbHOTO MPOTOKOJIA.
Kaxxaplii w3 9TUX pa3melioB Takxke AEAUTCsA Ha (parMmednTsl. B maparpade 3.4 nemaercss mombiTKa He(hOPMaIbHOTO
NPE/ICTAaBICHUs] MaTeMaTuueckoi 0a3bl anroputma. OTMETHM, YTO 3TO NPEACTABICHUE CIIEAYET «CIUPAILHOMY» METOIY —
CHayajJa ONKCBHIBAETCS MPOCTEHINMK BapHaHT aJrOpUTMa, a MOTOM IOCIEIOBATENBHO I00aBIIETCS PAacCMOTPEHHE HOBBIX
BO3MOXHOCTeH. B maparpade 3.5 maHo omucaHue peajbHOrO MPOTOKOJA. 3a HUCKIFOUECHHEM HEKOTOPBIX CHEIU(DUUSCKUX
aCIIEKTOB, yKa3aHHbIX B maparpade 3.4, peanmzamus npotokona RIP momHOCTEI0 OCHOBaHa HA NMPHUBEAEHHOH B naparpade 3.5
crierdukanyy.

3.4 Anroputmbl Distance Vector
3anaveil MapHIpyTHU3aLUK SBJISETCS TOUCK IMYTH MEXIy OTIpaBUTENeM U HoiydareneM. B monmenu Internet 3To cBOmUTCS K
OIIPEIETICHUIO LETIOYKN MapLIPyTH3aTOPOB MEXIy CETSMH OTHpaBHUTeNsl M noiydarens. [loka cooOmeHne win aedTarpaMMa
ocTaeTcd B Mpefenax OJHOM CEeTU WM MOJACETH, BCE BOIPOCH IEPECHUIKU ONPEAETSIOTCA UCIOIb3YEMON B CETH TEXHOJIOTHEH.
Hanpumep, cetn Ethernet m ARPANET onpenensitor mo-cBoemy cnoco0 oOMeHa MakeTamMH MEXAy OTIIPAaBUTENEM H
noiyydateneM. [P-mapipyTnsanys HauMHAETCS ¢ TOTO MOMEHTA, Korja TpeOyeTcsl 1ocTaBKa COOOLICHUH OT OTIpaBHUTENS B
OJHOI CeTH K MOJydYaTedro B JPYrod ceTh. B Takmx ciydasx cOOOLIEHHE MOXET NMPOXOJUTh Yepe3 OAWH WIN HECKOIBKO
MapHIpyTH3aTOPOB, COCIAHMHSIOMNX CETH MEXIy coboil. Ecim cetm oTmpaBuTens W MOMydaTesns HE SIBISIOTCS COCEIHHMH,
cooOIIeHne MOXET NPOXOTUTh dYepe3 HECKOIBKO MPOMEXKYTOUHBIX (intervening) cereli W MOIKIIOYEHHBIX K HUM
MapmpyTtuzatopoB. Ilocme Toro, kak cooOlieHHE NOMaJeT B MapLIPYTHU3aTOp CETH MOIydYaTess, CHOBA HCIOIb3YyeTCs
JIOKaJIbHAsI CETeBasi TEXHOJIOTHSI IS IOCTABKH COOOIIEHNUS afjpecary.
B aTom maparpade TepMHH «CETh» HCIOJIb3YETCsl, MPEXIE BCEro, Jisi 0003HAYEHHUS JIOMEHOB IIMPOKOBEIaHus (HalpuMep,
cerb Ethernet), kananoB «touka-touka» mim cethi ARPANET. BaxxHO nmoHMMaTh, YTO CE€Th B TaKOM CJydae TPaKTyeTCs
nporokosioM [P kak equHbIi OOBEKT — T.€., PElIEHHH O MEPechUIKe NMPUHUMATh HE TPeOyeTcs WIM OHH HPUHHMAIOTCS
npo3paunbsiM uist [P crioco6om, uro mo3Bossier npoTokoiy IP TpakTroBaTh Takylo ceTh Kak CBSA3HYIO CHCTEMY (Hampumep,
Ethernet mmn ARPANET). Ormerum, 4yto npu oOcyxneHnu anpecanuu [P nomyckaercst HCIONb30BaHUE TEPMUHA «CETH» B
MHBIX TPAKTOBKax (B TE€X CIIydasiX, KOTAa CJIOBO «CETh» OTHOCHUTCS K IIOJCETSAM IPH PACCMOTPEHHM BOIIPOCOB aapecaruu
rojcerei).
CymiecTByeT MHOXKECTBO BapHaHTOB MOMCKAa MapIIpyTOB MEXIy CeTsIMHU. BecbMa mose3Ho KiIacCH(UIMPOBATh 3TH CIOCOOBI
1o HGOPMANNH, KOTOPOH JOIKHBI OOMEHHMBATHCS MEXKAY cOOON MapIIpyTH3aTOpPhI Ul 0OECIECUEHNsT BO3MOKHOCTU MHCKa
myTH. AnroputMbl DV ocHOBaHBI Ha OOMEHE OUeHb HE3HAUUTENbHBIM 00beMOoM HH(popMaryu. [Ipennonaraercs, 4To Kaxabplid
00BEKT (MapHIpyTHU3aTOP WM XOCT), yYacTBYIOIIMKA B oOMeHe mH(popMamuen, XpaHUT CBeIeHHS 000 BceX IMOMydaTelsx B
cucreme. B obmem cinydyae nndopmanus 000 Bcex MOAKIIOYEHHBIX K OJHON CETHM O0BEKTaX COOMpAaeTcsi B €AMHYIO 3alKCh
(entry), KoTopasi ONMCHIBaET MapIIpyT KO BCEM MOJIydaTelsM B JaHHOH cerd. Takoe 000OlIeHHe CTaHOBHUTCS BO3MOXKHBIM
noromy, uro it [P mMapmpyTuzanus BHYTpHU ceTH HeBUIMMa (oTcyTcTBYyeT). Kaxkmas 3amuchk B 6a3e NaHHBIX O MapIIpyTax
BKJIIOYAET CJEIYIONNH MapIIpyTH3aTOp, KOTOPOMY JIOJDKHBI IepeaBaThes JedTarpaMMebl, aJpecoBaHHble 00bekTy. Kpome
TOrO, 3alMCh BKJIIOYAET «METPUKY» - MapaMeTp, ONpeNeSIOMMi OOIIyI0 NPOTSHKEHHOCTh MapuipyTa 10 OOBEeKTa.
IIpoTsKeHHOCTh MapIIpyTa SIBISETCS B 3HAYMTENBHOM Mepe YCIIOBHBIM MOHATHEM U MOXKET YUUTHIBATH TAKUE apaMeTphl, Kak
3a[IepXKKa, CTOMMOCTh YCIYT TI0 Tiepeaade Tpaduka u T. . Anroputmsl DV (distance vector — BEKTOp pacCTOSHIS) IOy JHIN
CBOE Ha3BaHWE IIOTOMY, YTO B HHUX MOXHO pacCUATAaTh ONTHMAIBHBIA MapHIpyT, OOMEHHBAsCh TOJNBKO JAHHBIMH O
«IIpOTsHKEHHOCTHY. bornee Toro, oOMeH mH(poOpManueil BeAETCS TOJIBKO MEXIYy COCEAHHMH OOBEKTaMH, T. €., 0OBEKTaMHu,
MOJKJIFOYEHHBIMH K OJHOM CETH.
XoTs B o0meM ciydae MapmpyTHash HH(OOpPMAIMs COAEP)KUT TONBKO IAaHHBIE O CETSAX, B HEKOTOPBIX CIydYasx MOXKeET
MOTPeOOBaTLCSI COXPAaHEHHE JaHHBIX O MapUIPyTax K OoTAenbHbIM xocTtaMm. [Iporokon RIP He nenaer hopmanbHbIX pazauyuii
MEXAY CETSIMH U XOCTaMH, IIPOCTO ONHUCHIBasi 0OMEH MH(pOpMAIKEil 0 MOIyyaTensX, KOTOPHIMU MOTYT ObITh KaK CETH, TaK U
XocThl’. MareMaTnueckoe NpeacTaBieHue ynoOHeil UIs Ciyuas MaplipyToB OT OAHOTO XOCTa HIIM MaplIpyTH3aTopa K
apyromy. [Ipn aOGCTpakTHOM pacCMOTPEHHMH alIrOpUTMa JIydllle IPEACTaBISTh MapIIpyTHBIE 3allMCH JUIS CeTel Kak
COKpaIlleHHE 3aIliCH st BceX 00bEeKTOB, OAKIIOUEHHBIX K CeTH. Takoe coKpalieHne CTaHOBUTCSI BO3MOXHBIM JIMIIb TIOTOMY,
YTO MBI IIPEANOJIaraeéM OTCYTCTBHE BHYTPEHHEH CTPYKTYpHI CeTH, BUANMOM Ha ypoBHe IP. Takum oOpaszom, B o0iiem ciryyae
MIPEATIONIaraeTcsi OIMHAKOBOE PACCTOSIHNE JUISl BCEX 00BEKTOB JaHHOM CeTH.
Beime 6bU10 CKa3aHO, YTO KaXKbI 00BEKT XPAHUTCS B MAapIIPYTHOH 06a3e NaHHBIX KaK OJHA 3aIHCh I KaXXJ0T0 BO3MOXKHOTO
anpecara B cucteme. OUeBHIHO, YTO B PEANBHBIX CHCTEMax TpeOyeTcs XpaHWTh A KaKIOTrO MOIydaTens CIeXyoline
CBEJICHUS:

anpec: B [P-peanuzanusax storo anropurma xpanurcsa [P-agpec xocra uiu cety;

MapUIPYTU3ATOP: TIEPBBII MapIIPyTU3aTOP HA IyTH K TOJIy4YaTelto;

uHTepeiic: puznyeckuit naTEpdeEiic, UCIONB3yEeMBbIN JUIS CBSI3H C MIEPBBIM MapIIPyTU3ATOPOM;

MeTPHKA: YHCIIO0, TOKA3bIBAIOIEE «YJAICEHHOCTh) IOIydaTens;

TaliMep: BpeMs, MPOILE/IIee C MOMEHTA MOCIIEHEr0 OOHOBJICHHS 3AITHCH.

2 OTMCTI/IM, YTO B HCKOTOPLIX p€ain3alUiX MOI'YT CYHICCTBOBATL PA3JIMUUA MEKIY XOCTaAMU U CETIAMU (CM. Haparpaq) 32)
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B nomosnHeHHWe K NEpeuMCIEHHOMY MOTYT BKJIIOYAThCS pasiuuHble (ard W Apyras BHYTPEHHsI nHpopMmanus. Jta 6aza
JAHHBIX WHULINAIU3HPYETCS C ONHCAHHEM OOBEKTOB, HEMOCPEICTBEHHO IMOJIKIIOYEHHBIX K cucTeMe. ba3a maHHBIX moTom
OOHOBIISIETCA B COOTBETCTBHH C HH(OPMAIIHEH, TOTydaeMOi B COOOIIEHHSIX OT OMIKaNIINX coceielt.
Haubonee Baxknas uH(bOpMaIMs MEXKAYy MapUIpyTH3aTOpaMH M XOCTaMM mepenaercs B oOHoBieHusix (update message).
Kaxpiii 00beKT, y4acTBYIOLIMN B CXEME MapLIPYTH3ALUH, [IEpeacT OOHOBIEHHSI, ONMCHIBAIOIINE TEKYIEE COCTOSIHUE CBOEH
MapuIpyTHOol 0a3bl JaHHBIX. MOXHO TMOJJIEP)KHBAaTh ONTHMAIbHBIE MapUIPYThl Uil BCEH CETH, HUCIOJb3ys JIUIIb
uH(popMaLuio, NoyyaeMyro oT OJmKalInx cocenei. Micnonb3yemslil Uit 3TOr0 ajJropuTM OyAeT ONKCaH HHXKeE.
Kak ObUT CKa3aHO BBIIIE, IEJBI0 MAapHIIPYTH3ALMU SBISCTCS IOUCK IMyTH IEpeaadyu ACUTarpaMM pasiHdHbIM aapecaTaM.
Anroputmbl DV 0cHOBaHBI Ha XpaHALIMXCS B KaXJIOM MapIIpyTH3aTope TalJIMIax, KOTOphIe YKa3bIBAIOT JIYYIINH MapupyT K
KaXJIOMy TMOJIy4arento. ECTeCTBEHHO, 4YTO Ul OMNpEIeTCHHUs JIydlllero MapuipyTa JOJDKHBI HPUMEHSITHCS KaKhe-TO
n3MepsieMble ITapaMeTpbl — METPUKa MapIIpyTa.
B mpocThIX cersix B KayecTBE METPUKH €CTECTBEHHO HCIOJIB30BaTh CUETYMK MHTEPBAJIOB (XOMOB) 10 moiydaterns. B Oomee
CIIOHBIX CETSIX METPHKa MOXKET YYMTHIBATH BEIMUYMHY 3aJCp)KKH, pacxXoibl Ha IOcTaBKy (omara Tpaduka) m apyrue
napamMeTpbl, KOTOPbIE MOTYT BJIUSTH Ha BbIOOp MapuipyTa. OCHOBHBIM TPeOOBaHUEM SIBJISETCS BO3MOXHOCTB NPECTaBICHUS
METPHKH BCETO MAPILIPYTa KAK CYMMBI «CTOMMOCTEN» OTAENbHBIX HHTEPBAJIOB JOCTABKHU (XOIIOB).
dopmanbHO O0BEKT j MOXKET MOJIyYHTh MH(OPMALMIO HEMOCPEIACTBEHHO OT OOBeKTa i (MHHYs IIpOLIECC Mepeiadu uepes
JpyrHe MapiipyTH3aTophl MO MyTH), T. €. cTouMocTb d(i,j), CBSI3aHHYIO C MHTEPBAJIOM MEXIy 1 u j. B HopmanmbHOM cityuae,
Korna Bce OOBEKTHI JITAaHHOW CETH paccMaTpHBalOTCsS Kak enuHoe Iesnoe, 3Hadenue d(i,j) OyAeT oOMHAKOBO sl BCEX
nojyyaTened JaHHOW CeTH W IPEJCTaBJIIET CTOMMOCTh HCIIONb30BaHMsI 3TOH ceTd. s NOiyueHHsT METPUKH II0JIHOTO
MapuIpyTa MpOCTO CKJIAJbIBAIOTCS CTOMMOCTH BCEX HMHTEPBAJIOB Ha IIYTH JIOCTaBKH JJIsI JaHHOTO MapuipyTa. B pamkax
JTAHHOTO JIOKYMEHTa MBI OyJIeM IpeoaraTb, YT0 CTOMMOCTD BBIPAXKAaeTCs LEIBIMH HOJI0KUTEIbHBIMI 3HAUCHHUSMH.
[ycrs D(i,j) mpencraisieT METPUKY JIydIIEro MapiipyTra oT 00beKTa i K 00beKTy j. DTa METpHKa J0JDKHA OBITh OmperiesieHa
JUTA KaXIoil mapbl 00BekToB. d(i,j) MPEnCTaBIsIeT CTOMMOCTh OTACTBHBIX MIaroB. [Ipeamonoxum (dopmansHO), uto d(i,))
MPEICTABISET CTOMMOCTD IIPSIMOI JJOCTaBKH OT 1 K j. DTa CTOUMOCTh OyZeT OeCKOHEUHOH, €CIU 1 U | He SBISAIOTCS MPSAMBIMA
cocensivi. TTOCKONBKY CTOMMOCTB SBJISETCS aJUTHTHBHON, JIETKO IOKa3aTh, YTO JIydllas METPHKA IOJIKHA OMHCHIBATHCS
BBIPaKCHUEM

D(i,i) = 0,

D(i,j) = min [d(i,k) + D(k,J)]
¥ JydIIMil MapmpyT oT i cenyer k cocemy k, s kotoporo d(ik) + D(k,j) umeer MuHuManbHOE 3HaueHue’. OTMETHM, 4TO
BTOpPOE YpaBHEHHE OTHOCHTCS K y3IIy K, sSBISAOMEMyCsl HEOCPEACTBEHHBIM cocenoM i. J{ns npyrux cimydaes 3HaueHue d(ik)
0ECKOHEYHO M HUKOT/Ia HE MOJKET 1aBaThb MHHUMYMA.
W3 npuBeneHHOTo J0Ka3aTeNnbCTBa OYEBHIHO, YTO MOXKHO ITIOCTPOHUTH MPOCTON aITOPUTM pacueTa CTOMMOCTH Ul JIH0OO0Tro
MapmpyTta. OOBEKT i 3alpaluBaeT y CBOETO coceia k ero OLEeHKY pacCTOSHMH 10 ajpecaTa W IOcie 3TOro K KaKIOMY U3
MOJIY4EHHBIX 3HaueHHi npocto nobdasisiercs d(i,k) — croumocTh mocraBku Mexay i u k. Tlocne 3Toro i Moxer cpaBHUTH
3HAYEHU, II0JIYUYEHHBIE OT BCEX COCEACH U ONPEACIIUTD CaMbli «JIELIEBbINY Iy Th.
B pabote [2] nokazaHa cXOIMMOCTbh 3TOTO AIrOPUTMa K KOppeKTHOMY 3HadeHuro D(i,j) 3a KOHeYyHOe BpeMsi IPHU OTCYTCTBHU
W3MEHEHUH B TOIOJIOTHUH. ABTOpbl cacajiv JIMIIb HE3HAYUTCIIbHBIC JOMYIIEHHUA O TOM, B KAKOM MOPAAKE B KOTOPOM O6'beKTI)I
NepeiatoT ApyT APYTY CBOIO MH(GOPMAIMIO M KOTJa CIeAyeT IMPOBOJIUTH HOBBIM pacdeT MUHHMAIBHOTO 3Ha4YeHUs. B obmem
cirydae 00bEKT He JJOJDKEH MPEKpallaTh nepeaady 0OOHOBJICHHH M pacdeT METPHUKH, a CETH HE MOTYT 3afep>KUBATh COOOIICHNUS
HaBcernga (Kpax MapHIpyTH3alUM SIBISETCS W3MEHEHHMEM TOIOJIOTMH CeTH). B nokaszaTenbcTBe He JeniaeTcsi KakHX-THOO
MIPEATIONOKEHHH 0 HadaJIbHOM 3HaueHnu D(i,j), KpoMe TOro, 4To OHO IIPEAToIaracTcsi HeOTpuLaTenbHbIM. cnonp3oBanne B
JIOKA3aTeIbCTBE JIMIIb HE3HAYMTENBHBIX JOMYIIEHWH BeChbMa BaXHO. IIOCKONBKY MBI HE MOXEM CHENaTh pasyMHbIX
MIPEATIONOKEHNH O TOM, KOTAA CIEIyeT NepeaaBaTb OOHOBJIEHHS, ONACHO 3aIlyCKaTh aJTOPUTM B aCHHXPOHHOM pexume. B
9TOM cilydae KaXIbli 0O0beKT OyneT pacchbllaTh OOHOBJIEHHMS II0 CBOMM dacaM. B pe3ynpraTe OOHOBIICHHS MOTYT
OTOpachIBaThCS CEThIO, MOKAa He OyAyT OTOPOIUEHBI MOJHOCTBIO. I1OCKOJBKY MBI HE MOXKEM CIENaTh MPEANONOXKEHHH O
CTapTOBBIX YCJIOBHSX, aIrOPUTM MOXET NPUHATh W3MeHeHHs. Korma cucremMa HM3MEHSIETCS, alrOPUTM MapLIpyTH3aluu
HAayMHAeT TIepexo] K HOBOMY PaBHOBECHOMY COCTOSIHUIO, WCIIOJIB3Yys CTAapO€ COCTOSIHME Kak CTapToBoe. BaxkHo, 4TOOBI
QITOPUTM CXOAMJICS 32 KOHEYHOE BPEMsl HE3aBUCHMO OT CTapTOBOTO cocTosiHUs. C pyroi CTOPOHBI, HEKOTOPhIE M3MEHEHUsI
MOTYT ITPUBECTH K HEBO3MOXXHOCTH CXOJMMOCTH.
Pabota nanHOTO anropuTMa OCHOBaHA Ha IMPEAIOIOKEHHH, YTO KKIBIH 0OBEKT XpaHNUT KOIMH OLIEHOK, TIOJIydYeHHBIX OT BCEX
cocelleld, M onpenessieT MUHUMAaIbHOE 3HaYeHHE C UCIIOJIb30BAaHUEM 3THX Komuil. DakTHYEeCKH, B peabHBIX YCIOBHSIX TaKOH
HEOOXOAMMOCTH HE BO3HMKaeT. Jl0CTaTOYHO MPOCTO HMOMHHUTH JIyUIIYI0O METPHKY W WACHTH(HUIHPOBATH IMEpPENaBIIETO €
cocena. IIpn momydyenun cBeneHuit o Gonee NMpUBJIEKATEIbHOM METPHUKE B 3aIIMCh BHOCSTCS COOTBETCTBYIOLINE KOPPEKTHBHI.
Taxoii moaxo/1 MO3BOMIAET CYIIECTBEHHO COKPATHTh 00BEM BBIYMCICHUH U pa3Mephl COXPaHIEMBIX TaOJIHII.
CymiecTByeT elie 0JHO OTJIMYHE MEXIy OINHUCAHHBIM BBIIIE aITOPUTMOM M €0 peaau3auusMy B mporokonax tuma RIP — B
TEOPETHYECKOM BapHaHTE KaKABII OOBEKT BKIIOYAET 3alKCh A caMoro ceds (¢ HymeBoil nucranumeii). Ha mpaktuke He
BO3HHMKAET HEOOXOAMMOCTH B TAaKOH 3alUCH — CTOMMOCTH [OCTaBKM BCEM OOBEKTaM CETH BBIPAXKAIOTCA EIWHCTBECHHOU
3alUChI0 AN JaHHOM ceTu. PaccmoTpuM curyanmio, korga XocT wiau MapmpyTtusarop G momwmoueH k cetn A. C
MIPEACTaBISIET CTOMMOCTh HCIIONIb30BaHMA ceTH A (0OBIYHO 3Ta MeTpuka uMmeeT 3HadeHue 1). HamomHumm, 4TO MBI
IpeAroaraeM «HEBUAMMOCTb» BHYTpPEHHEH CTpyKTypbsl cetd mns I[P, TakuMm o00pa3oMm, CTOMMOCTb JOCTaBKM OyJer
OJIMHAKOBOM U1l BceX 00BbEKTOB BHYTpHU ceTH. B mpunnune, y3en G IOKEH NOITYyYUTh COOOIIEHHE OT Kaxk1oro oobekra H
ceTH A, TMOKa3bIBalOIee HYJIEBYIO CTOMMOCTh JOCTaBKH BHYTpH ceTH. Torma G Oyner cumrate C + 0 paccrosnuem no H.
Bwmecto Toro 4ro0b npocMaTpuBaTh MHOXECTBO MIICHTUYHBIX COOOIIEHHH, y3es G IPOCTO BKIIOYAET B TAOJIHIly OJHY 3alHCh
UL ceTH A, copeprkanryto Metpuky C. OT1a 3anmch s ceTH A JJOJDKHA TPAKTOBATHCS KaK «KBUHTICCEHIMS 3aIMCEH IS BCeX

* Ormernm, uto crommocTs d(i, 1) MMeeT HyseBOe 3HaUCHHE (B OPHTHHANE OMIHOOYHO CKA3aHO «OGECKOHETHO®Y - NPUM. Nepes.), T. €., MBI He
YUHUTBIBAEM 3/IeCh NIPAMYIO IIepesiady y3ia camomy ceoe.
* 10 MOXKHO CTPOro JIOKa3aTh C HCIIONIH30BAHHEM METOd MATEMATHIECKON HHIYKIIHL
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y310oB cetn A. EnuncTBeHHas mH(OpManus, KOTOpask HE MOXKET OBITh BKIIOYEHA B CyMMAapHYIO 3allMCh U CETH A, 3TO
CBeIeHUS 0 caMoM 00BekTe G, MOCKONMBKY cTonMocTh noctaBku U3 G B G paBHa 0, a He C. Ho, OCKOIIBKY Takue 3amlucu C
HyJIEBOW CTOMMOCTBIO PEANbHO HE HCIOIB3YIOTCS, MOKHO OOOHTHCH OFHOM 3amuchio s Bcel cetd A. B Buay Toro, urto
3aIllCHU C HYJIEBOM CTOMMOCTBIO PEATBHO HE UCIIOJIB3YIOTCS], XOCTBI, HE BRIMOIHAOMNE (PyHKIMI MapIIpyTH3alUH, HE JOJIKHBI
nepenaBaTh HHMKaKMX OOHOBICHMH TaOmuu. O4YeBHIOHO, YTO XOCTBHI, HE BBIIONHAIOIME (YHKIUH MapmpyTuzauuu (T.e.,
MOJIKJTFOUCHHBIC K CIMHCTBCHHON CETH) HE MMCIOT KaKOH-THOO MmoJjie3HOoW HMH(OpMAIuK Ui Tepeiadyn APYTUM XOCTaM, 3a
UCKIIIOUYeHHeM TpuBHanbHOW 3amucu D(i,i) = 0. [TockosbKy Takue XOCTbl UCIONB3YIOT €IUHCTBEHHBIN CETeBOM MHTEpdeiic,
JIETKO BHJETh, YTO MapIIPyT B JIIOOYIO IPYTYIO CETh Uepe3 TaKoi XOCT OyleT MPUBOIUTH Ha TOT ke MHTepdeic (T. ., Ha3an).
B pesynbraTe cTOMMOCTD TaKOro MapuipyTa He MOXKET ObITh MEHbLIe MUHUMaNIbHOH cTronMocTH C. IToCKOIBKY HET HyXAbI B
COXPaHEHMH 3aIMCEeH ¢ HYJIEBOM CTOMMOCTBIO, XOCTHI, HE SIBJISIOLIMECS] MapLIpyTH3aTOpaMu, IPOCTO HE JOJDKHBI y9aCTBOBAThH
B paboTe MPOTOKOJIa MapIIPYTH3ALHH.
Pesromupyem ckazanHoe BbIIe 0 padote y3na G. g kaxmoro momydatens B cucteMe G OyIeT cOXpaHATh OIEHKY METPUKA
(T. €., OOIIYI0 CTOMMOCTH JAOCTaBKH) M CBEJECHHUS O COCEIHEM MapIIPyTH3aTOpe, Al KOTOPOTro 3Ta METpuKa noiydeHa. Ecmu
MOJTy4aTeIIeM SIBJISETCS CETh, HAIPSIMYIO MOAKIIOUeHHAst K G, y3en G mpocTo HCHOB3YET 3alKCh, TOKA3bIBAOIIYI0 CTOUMOCTh
UCIIONIb30BAHUS JAHHOW CETH M MaplIpyTH3anud, (akTudeckw, He Tpebyercs. Jlerko mokaszaTh, 4TO IOCIE CXOXKACHHS
pacyeToB METPHKH, 3aMHCAHHBIA TAKMM MyTEM COCEIHWH MapIIpyTH3aTOp SABIAETCS MEPBBIM Ha NMyTH K aapecaTy . Takas
KOMOMHAIIMS T10JTy4aTelisi, MeTPUKH M MaplIpyTH3aTopa OObIYHO MCIOJIB3YETCs JJIsl yKa3aHUs MyTH K MOJIydYaTelio ¢ JaHHON
METPUKOMW U Yepe3 JaHHBIM MapLIpyTU3aTOP.
OmnucaHHbIi  BBIIIE AJITOPUTM  BKJIIOYACT TOJBKO BO3MOXHOCTHL CHHXKCHUSA MCTPUKU, IIOCKOJIBKY BCErjia B])I6I/IpaeTCﬂ
HavMEHBIINH M3 BO3MOXKHBIX BapnaHToB. OJJHAKO B PEebHOH JKM3HH MOXKET MOTPeOOBATHCS U YBEIUUCHNE 3HAYEHHH, ecin
HayaJIbHAasl OLEHKA OKaXETCs CIMIIKOM HHM3KOH. CleoBaTesbHO, TOJDKEH CYIIECTBOBAThH CIIOCOO YBEIMUYEHUS METPHUKH. s
pelIeHns] 3TOW 3a/a4u JIOCTAaTOYHO HCIIOIb30BaTh CIEAYIONIEe MPAaBUIIO - €CIM HOBBIH HAaO0Op MH(OpManWM NMPUXOAUT OT
apyroro ucroyHuka (He G), MapuipyT OOHOBIISIETCS TOJNBKO B TE€X CIIydasx, KOrJa HOBas METpHKa Jiydiie, 4yeM D; ecim xe
HOBasi wHpopMmanus mnpuxomuT oTr G, 3HaueHWe MeTpukd D oOs3aTensHO OOHOBIsAercs. Jlerko mokasaTh, 4YTO MpHU
WCIIOJIB30BAHUH 3TOTO NPABWIIA JUIS YBEIMUEHHUS METPUKH C COXPAaHEHHEM IIOJydaeTcs TaKOH Jke pe3ynbTar, KOTOphId Oyner
JIOCTHTHYT MPH 3aOMMHAHAH HH(GOPMAIIMH OT BCEX COCE/Iel H TOBTOPHOM pacueTe MapIpyTa ¢ MUHMMAIBHOH CTOMMOCTBIO'.
Beime 6b11 onvcan anroput™M DV (BekTop paccTtosiHust). OTMETHM, YTO 3TO HE SIBISETCS OMUCaHUEeM camoro mpoTtokoia RIP,
MIOCKOJIbKY MOCJIEAHUM COIEPKUT PsiJi AOMOJHEHUH K 6a3oBoMy anroputMmy. Kaxiaslii 0OBEKT, NPHHUMAIOUIMN ydacTHe B
pabore HpOTOKOJ‘Ia7, JIOJIKEH BBIIOJIHATE MEPEYUCIIEHHBIE HHKE ITPOLEAYPHI.
[Mopnmepxka TaObMMIBI C 3alUCHIO U KaXIOTO BO3MOXKHOI'O IMOJIydaTesst B CHCTeMe. 3alKCh COJECPXKUT CBEICHHS O
«paccTossHUN» 10 anapecara D u mepBom mapmpytusatope (G) Ha myTtu Kk anpecary. KoHIenTyalbHO JOJDKHA TaKxkKe
BKJIFOUAThCS 3aITUCh O «MapHIPyTe K ce0e» ¢ HyJICBOH METPHKOM, HO Ha MPAKTHKE TaKUE 3aIllFCH HE HCIOIb3YIOTCS.
[epnoandeckas pacchlika KaXXIOMy cOcemy cooOuieHui 00 M3MEHEeHHH MapupyToB. Takoe 0OHOBJIEHHE MpPEACTABISIET
c000if Habop cooOIIeHuH, coaepKaIX BCIO HH(POPMAIIIO U3 MapIIpyTHOH Tabmumbl. OOHOBIIEHHE CONEPKUT 3aMUCH IS
Ka)XJI0T0 aJpecaTa ¢ yKa3aHHeM JUCTAaHIMH 10 HETO.
Korma npuxoaut o6HOBIeHKE 0T cocena G', B HEro mo0aBIIeTCs CTOMMOCTD [UIS CETH, CBA3aHHOM ¢ G' (3TO MOJDKHA OBITH
CeThb, Uepe3 KOTOPYI0 MPUHATO 0OHOBIIEHKE). Iloce 3Toro BeIMMCIAETCS pe3yIbTUpyoLIas AucTaHuus D' u nmposoxuTcs
CpaBHEHHE C 3alMCAMH TeKylled Tabmumpl Mapmpytusamuu. Ecim HoBas muctanmus D' mnst aapecata N MeHbIne
CYIIECTBYIOIIETO 3HAaYeHHWA D, mpuHMMaeTcss HOBBIM MapmpyT. T. e. B 3amuch s agpecata N OyAeT BKIIOYATh
muctannuio D' u mapmpytuzatop G'. Ecnu mapupytuzarop G' siBisieTcss TeM, ¢ KOTOPOTO HAUYWHAETCS CYIIECTBYIOIIUMA
MapuipyT (T. €., G' = G), HoBas MeTpuka D’ 0JDKHA BKIIIOYATHCS B TaOJMILy JTaKe B TEX CIIydasx, KOrJa OHa IpeBbIIIaeT
CTapylo.

3.4.1 Paboma ¢ usmeHeHUsiMu mornosoauu

[IpuBeneHHOE BhIlIe OOCYXKICHUE CHpPABEIUIMBO Uil (PMKCUPOBAHHOI Tomojioruu cetd. Ha mpakThke MapHipyTH3aTOpbl U
KaHaJIbl MMEIOT CBOWCTBO «IajaTbh» M BOCCTAHABIMBATH CBOIO paboTOCmocoOHOCTh. [l Toro 4roObl yUWTHIBaTH TaKHe
0Cc0OEeHHOCTH, TPeOyeTCs BHECTH B aITOPUTM HEKOTOPHIE H3MEHEHHUS.

Teopernyeckuii BapraHT aIrOPUTMa KUCHOJB3YeT WHPOPMALKIO OT BCeX ONMkKaWimx cocener. [Ipu M3MEHEHHH TOMOIOTHU
MeHsieTcs 1 Habop coceneil. B pesynbrare Takoro M3MEHEHUs! NPHU IOCIENYIONIEM pacdyeTe 3TH M3MEHEHHUs OyIyT YUTCHBI.
OnHako, KaK ObIJIO OTMEYEHO BHIIIE, B PEATBHBIX MPUIIOKESHUSIX UCIIONIB3YETCs BApUAHT MUHUMHU3AIMU C YY€TOM BO3PAaCTaHUs
(incremental version of the minimization), npu KOTOpOW 3armoMuHAETCs TOJIBKO JIy4dinuii mMapmpyt. Ecnu mapmpyrtusarop,
BKJIIOUEHHBIH B 3TOT MapLIPYyT «IaJacT», WM pa3pblBACTCS CETEBOE COCAMHEHHE, PacueT MOXET HE OTPa3sHTh TaKHUX
M3MEHEHHHA. B peanpHBIX MPHIOKEHHUSIX aJrOPUTM 3aBHCHT OT CIoco0a, MCHOIh3YyEeMOr0 MapIIpyTH3aTOPOM Ui Iepenadn
yBemomIleHH 00 M3MEHEHWH Tomonornu. Ecnu maprmpyTusaTop MpekpammaeT paboTarh, Y HEro YK€ HET BO3MOXKHOCTHU
YBEAOMUTH CBOHX cOcelieil 00 M3MEHEHHUH TOTIOJIOTHH.

s pemreHust 3TOH mpoOIeMBl MPOTOKOJIBI Ha OCHOBE alrOpuTMOB DV MOIKHBI MCHONB30BaTh MOHATHE TalM-ayTa Ui
MaplipyTH3aTopoB. Jletanu peanusaluu 3aBUCAT OT KOHKPETHOro npotokona. Hampumep, B mnporokosie RIP kaxnplid
YYacTBYIOLIHA MapIIpyTH3aTOp MepeaaeT OOHOBIEHHS BceM CBOMM cocemsiM Kaxnaele 30 cexynn. IIpemmomoxkum, 4TO
TeKyIUil MyTh B ceTh N HcIoabp3yeT MapupyTtuzatop G. Eciau Mbl He nonydaem coobuieHuit ot G B redeHue 180, MbI MOXkeM
MIPEATNOIOKUTH YTO MapLIPYTH3aTOp HE pabOTaeT WM pa30pBaHO COEANHEHUE ¢ HUM. B pesynbrare MapuipyT rmomevaercs Kak
HekoppekTHbIH. Korja oT apyroro cocena HpuxXoauT MHGOpMalMs O KOPPEKTHOM Mapuipyre B ceTh N, 3TOT MapupyT
yKa3bIBaeTCsl B3aMEH HEKOPPeKTHOro. OTMETHM, 4TO Ul OOBSBICHHS MapIIpyTa HEKOPPEKTHBIM MBI K1aiu B TedeHue 180
CEeKYH]I, TOT/1a, KaK MapHIpyTH3aTOPbl pacChlIaloT 0OHOBIEHUS Kaxkable 30 cekyHa. DTo clieslaHo Ui TOro, YTOObI U30aBUTHCS

* Ecii HECKOMBKO MapIIPyTOB HMEIOT OIMHAKOBYIO CTOMMOCTb, MAPIIPYTH3aTOP GYAET OTHOCHTHCS K OHOMY M3 TAKHX MTyTeit.

® OrMernM, 9YTO PACCMOTPEHHE TMOCTPOCHO HA MPEANONOKEHHM O CTATHYCCKOM XapaKTepe CHCTEMbl M HE YUHTHIBACT BO3MOKHOCTH
«TIAJICHUSI».

7 K TakuM 0GBEKTAM OTHOCATCS BCE MApLIPYTH3aTOPHI; XOCTHI, HA MOIACPKUBAIONINE MAPIIPYTH3AIMH, TAKXKE MOIYT BBIIOIHATH OTH
IIPOLEIYPbI

http://www.bilim.com 5 http://www.protocols.ru



http://www.bilim.com
http://www.protocols.ru

Pa3ymHble ceTn oT komnaHum BiLiM Systems Ltd. MepeBon RFC 2453

OT JIOXKHBIX TaiiM-ayTOB B pE3yJbTaTe IMOTEPH IMAKETOB NMPU KOHCTATallMM TaliM-ayTa B pEe3yJbTaTe OTCYTCTBHS OJHOTO
COOOIIEHNS.

Kax ObU10 1OKa3aHO BHIIIE, IOJIC3HO UMETH CIIOCO0 yBEIOMJICHHUS coceliell 00 OTCYTCTBMM MaplupyTa B Ty WIM HHYIO CETb.
RIP (xak m HEKOTOpBIE APYTHME MPOTOKOJIBI 3TOTO Kiacca) JAelaeT 3TO BO3MOXKHBIM 3a CUET MEPHOANYECKON pacChUIKA
oOHOBIIeHMH. [l WHIMKAnMM HEJOCTYIHOCTH CETH HCIONIB3YeTCsl CIENUalbHOe 3HaueHue MeTpuku (16 B Tekymiei
peanuzanuu nporokona RIP). Dto 3HaueHHe OOBIYHO TPAKTyeTCsl KaKk «OECKOHEYHOCTH», MOCKOJBbKY OHO TPEBBIILAET BCE
OCTaJIbHbIE 3HAYEHUS] METPUKH. MOXET MOKa3aThCsl, YTO YUCIO 16 CIMIIKOM Majio AJisl Takux uenedl. Beibop sToro ymcna B
3HAYUTEIBHOM MEpe ONpPeNesIsuiCsl MPOCTOTON PabdOThl C HUM — YHCIO 16 B IBOMYHOM BBIPXEHUH YAOOHO MCIOJIB30BATh KaK
OUTOBBIN (riar U1 TPOBEPKH KOPPEKTHOCTH MapIpyTa.

3.4.2 [lpedomepaweHue HecmabunbHocmu

[IpencraBneHHblil BhIIE anropuTM OyJeT Bceraa oOecredmBaTh XOCTaM M MapLIpyTH3aTopaM BO3MOXHOCTh pacueTa
KOPPEKTHOH Tabiuupbl Mapupytuzanud. OJHako Ha NPaKTHKE TAaKOM BO3MOXXKHOCTH OKa3bIBAaeTCSl HEJIOCTAaTOYHO.
[IpuBesneHHbIE BhILIE BapHaHThl AJITOPUTMA JHMIIb TAPAHTUPYIOT CXOXKAEHHE DPAcCUeTOB MU TaOJMHMIl MapLIpyTH3alUH 3a
KOHCYHOC BpeMH.(DﬂHaKO HET HHUKaKuUX FapaHTHﬁ, 4TO 3TO BpEMHA 6yﬂeT JOCTAaTOYHO MaJI0O M HCIIOHATHO, 4YTO MOXCT
MIPOM30MTH C METPUKOMA, KOT/]a CETh CTAHET HEJAOCTYITHOH.

MaremMaTHuecKyo CTOPOHY aJITOPUTMA JIOCTATOYHO IIPOCTO PACUIMPHUTH JUIsi 00paO0TKM CTABIINX HEJIOCTYHHBIMU MapIIPyTOB.
[IpeanoxeHHbIe BBINIE COTJIALIEHHS ITO3BOJISIOT 3TO CHIEJIATh, IPOCTO YKas3aB JOCTATOYHO OOJIBIIOE 3HAYEHHE METPHKH JUIS
HEIOCTYITHBIX CEeTeH. JTO 3HaYeHHE OJDKHO IPEBBIMIATh JIIOO0YI0 peabHO MCIONB3yEeMYI0 METPHKY. B Hamem mpumepe Ml
BbIOpany 3HaueHHe 16 B KauecTBE METPHUKHU U HEJOCTYNHBIX ceTeil. [Ipeamonoxum, 94To ceTh mepecTtana ObITh JOCTYITHOM.
Bce cocennue ¢ Hell MapmIpyTH3aTOPBI IEPECTaHyT BUACTh CETh M 110 UCTEYCHUN TalM-ayTa yCTaHOBST Ul Hee METPUKy 16.
Jns Hamero aHamu3a Mbl MOXEM IIPEIIOJIOKHUTH, YTO BCE COCEIHHE MAapIIpyTH3aTOpPhl MOJIYyYWJIM NPSIMOE COSAWHEHHUE C
HCYE3HYBIIEH CETHIO U 3TH COCIMHEHUS XapaKTepu3yroTcs MeTpuKoil 16. [IocKONbKy ¢ MCUe3HYBIIEH CETHI0 HMEETCS TOJIBKO
OJIHO COEIMHEHHE, BCE OCTalIbHbIC MapLIPYTH3aTOPBI B CUCTEME OyIyT CXOAUTHCS K HOBBIM MapIIpyTaM, IIPOXOSIINM Yepe3
OJIMH U3 COCEIHMX C MCUE3HYBILIEH CEThIO MapIPyTH3aTOPOB. JIerko BUAETh, YTO MOCJE CXOXKACHHS pacuyera BCE COCEIHHE
MapIIPyTU3aTOPBI OIYYAT )i UCUE3HYBIICH CETH METPUKY HEe MeHbIe 16. MapmipyTH3atopsl, CICAYIOIIHNE 33 OIMKaHIIIIMU
cocensamu (1 xor), moyyaT METpUKY He MeHee 17, cneayroiue 3a HUMH — He MeHee 18 u T. A. [lockonbKy Bce 9TH 3HaueHUs
MIPEBBIIIAIOT MAKCUMYM, JUISI METPUKH OyJIeT ycTaHOBIJICHO 3HadeHue 16. OOBIYHO cucTeMBbI OyIyT CXOAUTHCS HA 3HaYeHUH 16
B KQ4eCTBE METPUKH IS IPOIAaBIICH CETH.

K HecuacTbio, BOIIPOC 0 BpeMEHHU CXOXKJICHUS pacdeToB He CTONb NpocT. IIpexae, yueM NOHTH Janblie, pacCMOTPUM NPUMEp U3
pabotsl [2]. OTMeTHM, 9TO MPHUBEIACHHBIA IPUMEP HE MOXKET pealbHO MPOM30HTH B CHCTEMaX ¢ KOPpeKTHOU peanm3anueit RIP
— MBI TIPOCTO TIOTBITaeMCsl TOKa3aTh HEOOXOAMMOCTh HEKOTOPBIX (hyHKIM. Ha mpuBeneHHOM prcyHKe OyKBBI 0003HAYAIOT
MapIIpyTU3aTOPBL, & TUHUHU - CETH.

A-———- B

\ /\

N/
c / BCE CeTu MMEnT CTOMMOCTbL 1,
|/ 3a MCKJIOUEHMEM [IPsAMOTO coemmHeHus Mmexny C m D,
|/ CTOMMOCTB KOTOPOTO paBHa 10
D
|

=== CeTb IoJIyduaTeJid

Kaxaprit MapmpyTuzatop OyIeT HMETh TaOIUILy, IIOKA3hIBAIOIIYI0 MAPIIPYT B KAXKIYIO CETh, OJTHAKO IS YIIPOIICHUS PUCYHKA
MTOKa3aHbI TOJBKO IMyTH OT KaXIOTO MapIIpyTH3aToOpa B CETh MMOJTydaTels (B HIDKHEH YacTH pUCYHKA).

D: mnpsMoe NOOKJIYEeHMEe C MeTpuKoM 1

B: wMapupyT udepe3 D, mMeTpuka 2

C: wMapupyT uepes B, merpuka 3

A: MapupyT uepe3 B, meTpukxa 3
[Ipennonoxum, 94TO pBETCA KaHAJ CBA3M Mexay B u D. MapmpyTsl B 3TOM cirydae JOJDKHBI OBITH Ha UCIOJIh30BaHUE KaHANa
mexxay C u D. K HecuacTplo, Ha Takoe HepekioueHre noTpedyercs BpeMs. M3MeHeHHne MapuIpyTH3alul HAYHETCs MOCIe
TOT0, KaK MapmpyTu3atop B oOHapyXUT HEBO3MOXKHOCTH MCHONb30BaHus D. s mpocToThl OyaeM mIpearonarats, 4To Bce
MapIIpyTU3aTOPHl MepeaaroT OOHOBJICHUS OAHOBpeMeHHO. Hipke moka3aHa MeTpHKa JJISl CETH IONydaTelNs ¢ TOYKH 3PEHUS
Ka)KJ0r0 MaplIpyTHA3aTopa.

BpemMs —-——----— >

D: dir, 1 dir, 1 dir, 1 dir, 1 dir, 1 dir, 1
B: unreach C, 4 C, 5 C, 6 C, 11 C, 12
c: B, 3 A, 4 A, 5 A, o A, 11 D, 11
A: B, 3 c, 4 c, 5 c, 6 c, 11 c, 12
dir = npsamoe coenuHeHUe

unreach = ceTb HemoOCTYyIIHA

31ech BO3HHUKAET MPobIIeMa — MapIIpyTH3aTOp B MOXKeT Mmoay4nTsh HHPOPMAIHMIO O «IaJCHUI» MapIIpyTa C UCIOIb30BaHUEM
TaliM-ayTa, HO JOCTATOYHO €IIe J0JT0 OYAET Mpe/roaraTb HaTMyie MapIpyTa B cucteMe. Vi3HauansHO, MapIIpyTH3aTOPEl A
u C mpoJoipKaloT AymaTh, 9TO OHH MOTYT cBsi3aThesa ¢ D mo mytu depe3 B. [lostomy oHmM OymyT mepenaBatb OOHOBIICHHS,
comepxanrie MeTpuKy 3. Ha crmemytomem stare B Oyzaer 3asBisaTh, 4TO BO3MOXKeH AocTyn kK D depe3 A mm C (ecTecTBEHHO,
9TO HE Tak). MapmpyTsl, 3asBisiemble A n C, y)ke HE CYIECTBYIOT, HO y3HAaTh 00 3TOM HEBO3MOXHO. W maxke mocie
oOHapy’KeHHsI HeJOCTYITHOCTH MapIIpyToB uepe3 B kaxapiii n3 mapmpyTtusaropoB A u C Oyaer 1yMaTh O JOCTYITHOCTH IIyTH
yepes Ipyroil MmapmpyTtusaTop. B KoHIIe KOHIOB, OyIyT HaiileHbl PaBUIBHBIE MApIIPYTHL, HO 3TO 3alfMET HEKOTOPOE BpeMs.
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Camas mioxasi cuTyanusi BO3HHKAeT B TeX CIydasX, KOTAAa CETh CTAHOBUTCS ITOJHOCTBIO HEAOCTYITHON M3 KaKOH-TO YacTH
cucTeMbl. B Takux ciryyasix METpHKa MEUICHHO YBEJIMYMBACTCS, TOKA HE OyeT BHIYMCIICHA HEJOCTYIHOCTh. Takue cuTyannu
HA3bIBAIOTCS «BBIUMCIEHUEM OecKoHeUHOCTH» (counting to infinity).

W3 cka3aHHOTO MOYKHO IOHATh, MOYeMy A «OECKOHEYHOW» METPUKM BBIOPAHO CTOJIb Manoe 3HaueHue. Ecimm cetsb
CTaHOBUTCS TOJIHOCTBIO HEIOCTYITHOM, MBI XOTHM OOHApy>KUTb HEJOCTYITHOCTh KaK MOXXHO CKOpEH. 3HaUCHHE METPHUKH IS
HEJIOCTYITHOH CeTH JOJIKHO OBbITH 0OJIbILIE METPHKH JHOOOr0 peaibHOr0 MapuipyTa, HO HHUYTO HE TpeOyeT yBEIW4HMBaTh €ro
JONOJHUTENBbHO. TakuMm 00pa3oM, BBIOOP METPHUKH JJIsl HEJOCTYITHOM CETH OIpeessieTcsi KOMIIPOMHCCOM MEXIy pasMepoM
CeTMU U CKOPOCTHIO «BBIYHMCIEHHsS OecKOoHeuHOCTH». Paspaborumku mnporokona RIP mpenmonaranmy HeoueBUAHBIM
MIPaKTHYECKOE MCII0IBb30BaHKE TIPOTOKOJIA B CETSX, JUaMETP KOTOPHIX IpEBbIIIaeT 15.

Jns npenoTBpaineHust npodieM, MoJ00HBIX OIMCAaHHOM, CYIIECTBYET HECKOJbKO criocoboB. IlpumenurensHo k RIP - arto
paciienyieHie TOPU30HTa C aHOHCHPOBAaHMEM HEIOCTYMHOCTH oOpaTHoro myTtH (split horizon with poisoned reverse) u
oOHOBNIeHHS IO TpurTepy (triggered updates).

3.4.3 Split horizon — pacwenneHue 20pu3oHmMa

OTMeTHM, YTO HEKOTOphIC W3 OMHMCAHHBIX BBINIC MPOOJIEM BbI3BaHBI TeM, uTo A u C 3aHMMAaKOTCs OOMaHOM Ipyr Ipyra.
Kaxaplit 13 3THX MapipyTH3aTOpOB cOO0IaeT 0 AocTynHOCTH D uepes qpyroi MapmpyTu3aTop. OTO MOKHO NPEI0TBPATUTE
3a cyer OoJiee aKKypaTHOrO OTHOIIEHHS K IepeaaBaeMoi MHGopMaly. B 4acTHOCTH, HET HUKAKOW IOJIB3BI OT 3asBIECHUN O
JOCTYITHOCTH CETH MOJydaTess Ul Cocelleld, OT KOTOPHIX ObUI MOJIydeH AaHHbIM MapmpyT. Pacmernienue ropusonra (Split
horizon) mpencraBisier cobol cxeMy TPeNOTBpAIICHHUS IPOOJIEM, BBI3BIBAEMBIX BKJIIOUEHHEM MapiipyTa B OOHOBICHHS,
repegaBaeMble  MapIIpyTH3aTOpPy, OT KOTOpPOro Obula modydeHa uHopmamus o0 srtom Mapmpyte. [Ipocras cxema
pacmeruieHust Topu3oHTa (simple split horizon) omyckaeT MapmipyThl, MOTYyYeHHBIE OT COCela MpH Iepenade OOHOBICHHN
aTomy coceny. Cxema «Split horizon with poisoned reverse» BKJIrOYaeT Takue MapUIPyThl B OOHOBIICHHS, HO yCTaHABJINBAET
JUTA HUX OECKOHEYHYIO METPHKY (AaHOHCHPOBAaHHNE HEJTOCTYIHOCTH OOPAaTHOT'O MapIIpyTa).

Ecmm mapmpyTuzatop A monaraer, 9To OH MOXeT cBs3atbes ¢ D gepes y3en C, ero coobmenust Mapuipytuzatopy C DOIKHBI
NOKa3bIBaTh HEAOCTYMHOCTH y311a D. Ecnu MmapuipyT uepe3 C peaiieH, 3To ToBopuT 0 ToM, 4To C MMeeT IpsMoe COeIMHEHHE C
D nnm coearHeHne oCylIeCTBISIETCS Yepe3 Kako-TO WHOM Mapupytuzatop. Mapmpyt yepe3 C He MOXET BO3BpaILaThes B A,
HOCKOJIBKY 3TO OyzmeT mopokaath nermo. ['oBops mapuipytusaropy C o HemoctymHocTH D, Mapuipyruzatop A mpocto
IIBITAETCS MPEJOTBPATUTh BO3MOXKHOE 3a0iyxaenne C o 1ocTymnmHocTH MapiipyTa dyepe3 A. OnncaHHasi cCUTyanus J0CTaTOYHO
TUIIMYHA JUI COEAMHEHWH «TOYKa-Toukay. PaccMoTpum Temepb curyanumio, korga y3iasl A u C HOIKIIOYEHBI K
IMpoKoBeIaTeabHol cetn (Hampumep, Ethernet) m mpucyrcTByroT Apyrue MmapmpyTsl B 3Ty cetb. Ecim yszenm A ummeer
Mapmpyt depe3 C, OH JODKEH TOKa3bIBaTh HENOCTYMHOCTs D mpu oOmeHe wHpopMammed ¢ JTIOOBIM IpyrHM
MapIIpyTH3aTOPOM TOH ke ceTd. Jlpyrme MapmipyTH3aTOphl B CETH MOTYT HEMOCPEICTBEHHO B3ammojeictBoBath ¢ C u
HuKorga He Oymyt oOpamartbcs k C uepe3 y3en A. Ecim myummii mapmpyTt ans A peansHO mpoxomut depe3 C, nmpyrum
MapIIpyTH3aTopaM TOH K€ CeTH HE HYXXHO 3HaTh, 4TO y3ed A mMeeT moctyn K D. DTo o3Hauaer, 4To OOHOBICHHSA,
ncnoas3yemsle A C, MOTYT MepeaBaThCsl BCEM OCTAIBHBIM MapIIpyTH3aTOpaM B TOH ke ceTH. Takum oO6pa3zoM, 0OHOBIECHHUS
MOYKHO PacchUIaTh B IIUPOKOBEIATEIILHOM PEIKIME.

B o6mem ciyyae ucnonb3oBanue pexuma split horizon with poisoned reverse 6osee 6e30MacHO MO CPABHEHUIO C MPOCTHIM
BapuanToM split horizon. Ecnu nBa MapmipyTh3aropa MMEIOT YKa3bIBAIOIIME IPYT Ha Ipyra MapuipyThl, aHOHCHPOBAaHHE
OOpaTHBIX MapIIpPyTOB C METPHKOH 16 OyaeT He3aMemIMTEeNbHO pa3phiBaTh IeTiid. Ecim oOparHble MapiipyThl IPOCTO HE
AQHOHCUPOBATh, /I OMIMOOYHBIX MapUIPYTOB TMPHIETCS JKAaTh TaiiM-ayra. OpHaKo BapHaHT C aHOHCHUPOBAHHEM
HEIOCTYIHOCTH oOpaTHOoro Mmapmpyta (poisoned reverse) MMeeT HEJOCTATOK — YBEJIMYMBACTCS pa3Mep MapIIPyTHBIX
coobmennii. PaccMOTpuM KaMITyCHYIO MarucTpanb, COSAWHCHHYIO CO MHOXXECTBOM 3MaHWHA. B KaX7IoM 3IaHUH MMeeTcs
MMONKITIIOYEHHBIA K MarucTpaid MapmpyTu3arop, cBs3aHHbi ¢ JIBC 3manms. PaccMoTpuM OOHOBIIEHHS, KOTOpBIC
MapIIpyTH3aTOPHl B IMTUPOKOBEMIATEIFHOM pPEXHME PACCBUIAIOT depe3 Marucrpanb. Bee, uro TpeOyercs 3HATH OCTATBHOU
YacTH CETH O KaXJAOM MapIIpyTH3aTOpe — 3TO JIOKAIbHAas CeTh, C KOTOPOH OH coeamHeH. [Ipw MCHOIB30BaHUHM MPOCTOTO
pacmienyieHuss TOPU30HTa B OOHOBJICHUAX OYIYT MOSBIATHCS TOJNBKO T€ MAapHIPYTHL, KOTOPHIE MapIIpyTH3aTOp MEepenacT B
MarucTpaibHyo ceThb. Eciy ucnonb3oBath Ooliee CIOXKHBIA BapuaHT pacuierienus: ropusonTta (split horizon with poisoned
reverse) MapuIpyTH3aTop JOJDKEH YIMOMSHYTh BCE TMOJY4YEHHBbIE M3 MarucTpalu MapuipyThl ¢ MeTpukoil 16. Ecnu cucrema
JOCTaTOYHO BEJIMKA, pa3Mep OOHOBJIICHHWIl CYIIECTBEHHO BO3pacTaeT W OOJBIIMHCTBO 3alycell B OOHOBICHHUSAX MOKAa3bIBAIOT
HEJOCTYIHOCTb CETEH.

[Ipn crarmueckoM paccMOTpEHMH AHOHCHPOBAaHME OOpaTHBIX MAapIIPYTOB C METPUKOM 16 He JaeT JONOJIHUTEIbHOU
nHpopManuu. B mMpokoBemaTeNbHBIX CETSX € OOJBIIUM KOJMYECTBOM MAapIIPYTH3aTOPOB JOMOJHHUTEIBHBIE 3allUCH B
O0OHOBIICHHAX OyIyT 3aHUMATH CYIIECTBEHHYIO YacTh IOJIockl. OHAKO TaKoi pacxol MOJOCH OMpaBIaH BO3MOXKHOCTBIO ydeTa
TUHAMUKA COCTOSIHHA ceTH. [Ipun W3MEHeHWH TOTIONIOTHH YIIOMHHAHHE MapIIPYTOB, KOTOPBIE HE IOJDKHBI MPOXOAHTH depes
MapIIpyTH3aTOP, BMECTE C TEMHU, KOTOPHIE IPOXOIAT Yepe3 Hero, MOXKET YCKOPUTh CXOXKACHUE pacdeToB MeTpuku. OmHAKO B
HEKOTOPBIX CITydasX aAMUHUCTPATOPHI IPEINOYUTAIOT O0Jiee MEUIEHHOE CXOXKACHNE B IEJISIX AKOHOMHH TOJIOCH Ha PACCBUIKY
obHoByeHMid. TakuM o00pa3oMm, paszpaboT4MKaM IIeNIecO00pa3HO JaBaTh BO3MOXKHOCTH BBIOOpa peKHUMa paCHISTUICHUS
TOPH30HTA (TIPOCTON MM C aHOHCHPOBAaHHEM HEAOCTYIHOCTH OOpaTHOTO IMyTH) B Ka4eCcTBE ONMIUH. JomycTnma U peann3anus
THOPU/IHBIX CXEM, KOIJla aHOHCHPYETCSl HeOCTYHNHOCTh (MeTpuka 16) mumb ajs 4actu oOpaTHBIX MapuipyToB. [Ipumepom
TaKOW CXEMbl Oy/eT WCIIOJb30BaHME METPUKH 16 Ui oOpaTHBIX MapUIpyTOB B TEYEHHE HEKOTOPOro BPEMEHH I0CIie
U3MCHCHH MaplIpyTH3allM U OTKa3 OT TAKMX aHOHCOB I10 UCTCYECHUU BPECMCHU.

TpeboBanus kK MapIIpyTHU3aTopam, MPUBEICHHEIC B padoTe [11], ykaseiBaroT, uto Bce peanusanuu RIP qomkHbI HCmons30BaTh
pacIernieHie TOPU30HTa U PEKOMEHIYETCsl HCImob30Bath split horizon with poisoned reverse, ¢ BO3SMOXXHOCTBIO OTKa3a OT
3TOTO peXHMa.

3.4.4 O6HoeneHusi no cobbimuro - Triggered updates
Pacrieruienne ropu3oHTa ¢ aHOHCUPOBAHMEM HEAOCTYHNHOCTH oOpaTHOro mytH (Split horizon with poisoned reverse) Oyaer
npeaoTBpamiaTb BOSBHUKHOBCHUEC TICTCIIb MEKIY nap0171 MapuipyTusaTopoB. O[lHaKO BO3MOJHbBI CUTYyallMu, KOrjJa B IPOLECC
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«B3aMOOOMaHay» BOBJICUCHBI TPU MapmIpyTH3aTopa. Hampumep, MapmpyTuzatop A MOXKET IpeAroarate HaTnaue MappyTa
yepe3 B, B uepes C, a C uepe3 A. PacmenyieHre ropi3oHTa HE MOXKET HPEAOTBPATHUTH BOZHUKHOBEHHE TAKWX HeTenb. s
pas3pemIeHus 3Toil mpoOIeMbl METPUKA JOIDKHA COMTHUCH K OECKOHEYHOCTH M COOTBETCTBYIOIIAS CETh JOJDKHA OBITH OOBSBICHA
HepocTynHOH. OOHOBIEHHS 10 cobbIThio (triggered update) SBIAIOTCS MOMBITKONW YCKOPHUTH IPOLECC CXOXKICHUS METPHUKH.
Hnst ucnonb3oBanus triggered update mpocto m00aBiseTcss NPaBHIIO, IO KOTOPOMY MapLIPYTH3aTOp, MEHSsS METPUKY JUIs
MyTH, JOJDKCH MepelaTh YBEAOMIICHHE 00 3TOM, HE MOKUAAsCh BPEMEHH MNITATHOW mepefayd oOHOBJICHUA. [IpomexyTok
BPEMEHH, 110 HCTEUYEHMH KOTOPOI0 JOJDKHO IIepelaBaThCs TaKOe YBEJOMIIEHHE, 3aBHCUT OT IpoTokosia. Hekoropsie
POTOKOJIBI Ha Oa3e anroputmMoB DV (B yactHocTH, RIP) TpeOyroT niepenaBaTh 0OHOBICHUE C HEOOIBIION 3aICPKKOU, YTOOBI
n30exarh 3HAYUTEIIBHOTO POCTa ceTeBOro Tpaduka. PaccMoTpuM, Kak 3TO MPaBWIIO B3aUMOJEHCTBYET C NMpaBUIaMH pacdeTa
HOBOM Metpuku. [Ipeamonoxxum, 4To HMyThb OT MapuipyTu3aropa B ceTb N mpoxoauT uepe3 mapupyruzatop G. Ecnm
OOHOBIICHHE TIPUXOAUT HEMOCPENCTBEHHO OT (G, TPHHSABIIMKA €ro MAaplIpyTH3aToOp [IOJDKEH JOBEPSATh IIONyYEeHHOH
rH(pOpPMAINK HE3aBUCHUMO OT 3HaKa W3MEHEHHs MeTpuku. ECii B pe3ynbTaTe METpHUKa H3MEHSCTCS, IPUHIBIINI 0OHOBIICHHE
MapmpyTtuzarop OyneT mepemaBaTh B CBSI3M ¢ 3TUM coObiteM oOHoBNeHHs (triggered updates) Bcem xocTtam U
MapuIpyTH3aTOpaM, HEOCPEACTBEHHO MOIKITIOUEHHBIM K HeMy. KaxIIbIi M3 OTy4IHBIINX OOHOBJIEHUE Y3JI0B MOXET MepeaaTh
€ro CBOMM cocelsiM. B pesynpTare BOSHHKAeT Kackal OOHOBJIEeHHUH. JIeTKo yBHIIETh, KaKWe XOCTYy W MapIIpyTH3aTOPhI OyIyT
BOBJICYCHHI B 3TOT Kackal. [Ipemmonoxxum, urto Mapupytuzarop G ¢pukcupyer taiim-ayT 11 goctyma B ceTb N. B pesynbsrare
aToro coOwiTisa G Oyner nepenaBarb OOHOBIIEHHSI BCeM CBOUM cocelsiM. OJTHaKO JOBEPSTCS 3TOMY OOHOBJICHHIO TOJBKO TE
MapuIpyTU3aTopsl, YbM MapIIpyThl B ceTb N mnpoxomiar uepe3 G. OcranbHble MapIIpyTH3aTOPbl M XOCTBI YBHJIAT 3Ty
uH(poOpMaLMI0 0 HOBOM MapuUIpyTe, KOTOPbI OHHM YK€ MCIOJIB3YIOT, U MPOCTO MPOUTHOPHUPYIOT oOHOBieHue. Cocenu, 4bu
MapHIpyThl MpoxoJiaT depe3 G OOHOBAT CBOIO METPHKY M oTmpassT triggered update Bcem cBomM cocersiM. M cHoBa 3TH
0OHOBIIEHHST OyIIyT BOCIIPHHATHI TOJIBKO TEMH MapIIpyTH3aTOpaMH, JJIsl KOTOPBIX MyTh B ceTh N mpoxoauT depe3 G. Takum
00pa3oM, 0OHOBJICHHS 110 COOBITHIO 0OPaTHO O BCEM IyTsIM, MOJIYYEHHBIM OT MapupyTtusaropa G, ycTaHaBIUBas JUIA 3TOTO
myTH OECKOHEUHYI0 METPHKY. PacpocTpaneHre 0OHOBIICHHH MPEKPATUTCS KaK TOIBKO OHH IMOMAAYT B Ty YaCTh CETH, OTKy/la
myTh B N HIeT Yepe3 Apyrue MappyTH3aTOPHI.

Ecmu cucrema coxpaHSET «CIIOKOWHOE» COCTOSIHHE, IIOKa pAacIpOCTpaHseTcs Kackal OOHOBICHHH, «BBIYHCIICHHE
OecKOHeUHOCTH» HHKOrzna He morpedyercs. «llmoxwme» MapmipyTsl Bcerna OyayT He3aMeIIMTENbHO YAAISATHCA U IMeTeNb B
MapUIpyTH3alUN BOSHUKATH HE MOXKET.

K HecuacTsio, B peaTbHOCTH Bce 00CTOUT ciokHee. [loka mepenatoTcst 0OHOBIEHUS IO COOBITHIO, MOTYT OBITH CT€HEPHUPOBAHBI
Y MepeiaHbl ITaTHbIE (TIEPUOMUECKUE - npuM. nepes.) OOHOBIICHUs. MapIpyTH3aTophl, elle He NOTyYUBIINe OOHOBIICHHUS 110
COOBITHIO, OYAYT IMpPOJNOJDKATh PAcChUIKy HWH(OpMAlMH, COJCpKalled HEeIOCTYHHbIH MapipyT. Bo3MoKHO Takxke mocie
IpreMa OOHOBJICHHSI 1O COOBITHIO MOJYyYEHHE IITATHOrO OOHOBJIEHHWS OT MaplIpyTH3aTopa, KOTOPBIA elle He MOIydul
0OHOBIIEHHS 110 COOBITHIO. B pesyiprare 3TOro craTyc HEIOCTYITHOI'O MaplipyTa MOXET ObITh HEKOPPEKTHO BOCCTaHOBJIEH
(xax nmoctynHoro). Ecim OOHOBIEHMS 1O COOBITHSIM PACCBHUIAIOTCS 4YacTO, BEPOSITHOCTH TAKOTO COOBITHSI CTAHOBHTCS
JOCTaTOYHO 00JbIIoi. OMHAKO BO3MOKHOCTh «BBIYMCICHHUS OECKOHEUHOCTI COXPaHICTCS.

B TtpeboBanmsax k mapmpyTtm3atopam [11] ckazaHo, uro Bce peanm3anuu RIP moimkHBI mommep:kuBaTh OOHOBJIECHHS IO
COOBITHIO U YIAJCHHBIX MapIIpyTOB M MOTYT TaKXKe MOINEP)KUBATH TaKwe OOHOBJIEHHWS IS HOBBIX WM M3MEHEHHBIX
MapuipyToB. Peammzamum RIP 1OmKHBI Takke OTrpaHHYMBATH CKOPOCTh, C KOTOPOH MOTYT IepeaBaThbcsi OOHOBIICHHS IO
coObrTHsiM (cM. maparpad 3.10.1).

3.5 Cneundmkauma npoTokona

[portokon RIP mpenna3HadeH mns oOMeHa WH(pOpPMaNKeH, MO3BOIAIONIEH pacCUnTaTh MAapIIPYTHl depe3 ceTn Ha Oaze [Pv4.
[Ipeanonaraercst, 4To J1r0O0H MapiIpyTH3aTop, ucnonbsyoumii RIP, nmeer unTepdeiicsl B 0JJHy WM HECKOJBKO [BHEUIHHUX |
cereil (B MNPOTHBHOM Cilyyae, 3TO YCTPOMCTBO HE ABJSIETCS MapuipyTusaropoMm). bynem HasplBaTh Takue CETH
nojKimoYeHHbpIMHA Harpsimyto (directly-connected). IIpoTokos 0oCHOBaH Ha JOCTyIE K HEKOTOPOH MH(OpMALUU O KKAOH n3
Takux cereil. Hanbonee BaxkHo# nHpOpManueil siBisiercst merpuka. RIP-mMeTprka ceTu Bbipaykaercst LeNbIMU YuciaMu ot 1 1o
15, BrirountensHo. OrpaHUYeHUs] 3HAUEHUH METPUKH HE SIBIISIOTCS YacThlo JaHHOW crienn¢ukanni. OOBIYHO AJISI METPUKU
UCTIONIb3yeTcsl 3HaueHue 1. Pa3paboTumky NOKHBI 1aBaTh aJMHHUCTPATOPaM BO3MOYKHOCTh YCTAHABIMBATH METPUKY IS
Kaxoi cetd. B momosiHeHne K MeTpuKe Kaxjas CeTh OyAeT MMETh CBsA3aHHbIM ¢ Hed aapec [momyuatens] IPv4 m macky
MOJICETH. DTH MapaMeTphl YCTaHABIMBAIOTCS a/IMUHACTPATOPOM CETH, HE3aBUCUMO OT JaHHOH crienn(pUKaLnHg.
[Ipennonaraercst, uto mro0oi xoct, ucnomeyronwid RIP, mmeer mHTepdeiic B OIHY WIM HECKONBKO CeTeif, KOTOpbIe
HA3BIBAIOTCS MOJKITIOUEHHBIME Hanpsmyro (directly-connected). IIpoTtokon omupaeTcs Ha HEKYI0 HH()OPMAINIO O KaXIOH U3
Takux cereil. Hambomee BaKHBIM MapamMeTpoM SIBISIETCS METPUKA MM «CTOMMOCTB». METpPHKa CETH BBIPaXKaeTCs LEJIbIM
grcioM oT 1 go 15, BmrountensHo. OrpaHU4eHus 3HAYeHUH METPHUKH HE SBILIOTCS YacThIO NaHHOH crienudukarmu. MHorHe
CYIIECTBYIOIMIE pEalN3ali XOCTOB HCHONB3YIOT MeTpuKy 1. B HOBBIX pa3paboTkax agMHHHCTPaTOpy MAOJDKHA
MIPEAOCTaBIISATHCA BO3ZMOKHOCTh YCTAHOBKH METPHKH Ul KaXJIOH ceTu. B IOMONHEHNE K CTOMMOCTH € KaXKJ0H CEThIO CBSI3aH
Homep cetu IPv4 m macka mopacetH. OTH 3HAUCHMS YCTAHABIMBAIOTCS aAMUHHCTPATOPOM HE3aBUCHMO OT JaHHOW
crenuUKaIum.

OtMeTHM, 4TO NpaBuiia, IPUBEICHHbIE B Naparpade 3.7, mpearosaratoT, 4To K Kaxaoi cetd [Pv4 npuMeHnMa TOIbKO OfHA
MaCKa MU MAaCKH HU3BECTHbLI TOJIBKO JId IMOJAKIIOYCHHBIX HAIIPAMYIO CeTeH. MOFyT CYIIE€CTBOBATbL CHUCTEMbI, HUCIIOJB3YIOIINEC
pa3iMuHBIe MAacKH NOJCETe! B IIpeaenax oxHOi ceTn. Kpome Toro, MoryT BeTpedaThesi HHTEPQEHCHI, Il KOTOPBIX CUCTEME
JKeJaTeJIbHO 3HaTh MAacKu yJaJIeHHBIX cereil. Pacnpocrpanenue B Macmrabax ceTH MaplIpyTHOH MH(pOpMAIHK, CoaepKalen
pa3Hble MacKH MOJCETeH, TOMyCTHMO, €CII BCE MAPLIPYTHU3aTOPhl B CETH NMOLAEPKUBAIOT ONMHCAHHOE B JAHHOM JOKYMEHTE
pacumpenue. OQHAKO €cIM HEKOTOpPBIE MapIIpyTH3aTOPhl HE MOAAEPKUBAIOT 3TO PACIIMPEHHE, PACCHUIKA WH(OPMAINH,
cofiepKamied pas3Hble MAacKH TIIOJICETeH, NODKHA OBITh OrpaHHYeHa BO H30ekaHWE NPOOJIEeM IIPH B3aMMOICHCTBHHU
MapupyTu3zaTopoB. [IpaBuia pacnpocTpaHeHus MHGOPMALMHK O OJCETAX IPUBEACHHI B maparpadax 3.7 n 4.3.
[Ipennonaraercs, 9YTO KaXAbIH MapmIpyTu3aTop, moanaepxuBaronmii RIP, mmeer Tabnwmmy mapmpyTusanun. OTa Tabnuia
HMMeEET OJHY 3allMCh AJIS KaXI0Io ajpecara, JOCTHXKUMOIO Yepe3 CUCTEMY, ucnoib3yrouryto RIP. B kaxxnoi 3amnucu 10JKHBI
COJIEPXKATHCS CIIEAYIOIINE CBEICHHUS:
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anpec [Pv4 s momyyarens;

METPHKa, KOTOpas MPEACTaBJIseT OOIIYI0 CTOMMOCTh JOCTABKH JefiTarpaMMbl OT MaplipyTu3aTopa K aapecary (3ta

METpHKA HPEICTABIIET COO0H CyMMY CTOMMOCTEH, CBS3aHHBIX C KAXKIOH CEThIO HA MYyTH K aJpecary);

agpec IPv4 mma crnemyromero wmapmpyTu3aTopa Ha IMyTH K azapecaTy (next hop); eciam aapecar HaxoguTcs B

MOJIKJIFOYEHHOM HANPSIMYIO CETH, STOT MapameTp He TpedyeTcs;

(hiar, moka3pIBAIONIMMA, YTO HH(OpMAIMs O MapipyTe ObLla HEJABHO M3MEHEHA — €ro Ha3bIBAIOT (paromM W3MeHCHHUs

MapupyTa (route change flag);

pas3iuyHble TaliMepBbl, CBSI3aHHbBIE C MapLIpyTOM (cM. naparpad 3.6).
Cnoco6 nosydennst MHGOPMAIMK O MOJKITIOYEHHBIX HAIPSMYIO CETSX HE OroBapMBacTCs AaHHOH cnenudukanueil. Merpuka
JUISl HETIOCPEJCTBEHHO ITIO/IKJIIOUYCHHOW CETH yCTaHaBJIMBAETCS KaK CTOMMOCThH 3TOH cetH (00bruHo 1). IIpm mcmnons3oBanun
€IMHUYHOW CTOMMOCTH MapuipyToB MeTpuka RIP cBomuTCs K MOACUETy HMHTEpBaJoOB (XOmMOB). B 0Oonee CIOXHBIX ciydasx
METPHKa MOXET YYUTHIBATH MMApaMETPhl IPEANOYTECHHS TOM WM WHOU ceTH (HAIpUMEp, YUUTHIBATH JOCTYIHYO MOJOCY WM
HaJISKHOCTD JIOCTaBKH).
Jnst nojiep KKy MPeUIOKEHHbIH B JaHHO#M crienuduKaluy paciimpeHuid Kax/asi 3aluch A0JDKHA COJEPKaTh TAKXKE MAaCKy
nojcerd. Macku (Bmecte ¢ aapecoM IPv4 st monydaTesns) MO3BOJSIFOT MapLIPYTH3aTOPY HIACHTH(PUIMPOBATH Pa3IM4YHbIC
MIOJICETH B OJIHOM CETH, a TAK)KE YUUTHIBATh MACKHU Y/IAIICHHBIX MOJICETEH.
Pa3paboTuuky MOTYT TakKe MPEeJOCTaBUTh aIMUHHCTPATOPy BO3MOXKHOCTh BBOZA JOMNOJHHUTENBHBIX MapuipyToB. Cropei
BCEro, 3T0 OyayT MapUIpyThl K XOCTaM WIJIM CETSIM 3a IpeAeraMH BUIMMOCTH CUCTEMbI MapIIpyTH3alMu. Taxkue MapuipyThl
Ha3bIBAIOT CTaTUYECKHMHU (static route). 3ammcu Ui ajpecaToB CBEPX TeX, KOTOPbIE yKa3aHbl W3HAYAIBHO, NOOABISIIOTCS U
YIAISIOTCS C UCTIOJIb30BaHMEM OIMCAHHBIX HIDKE allOPUTMOB.
st Toro, 4ToOBI MPEIOCTABUTH IOJIHBIE CBEICHUS O MaplIpyTHU3alMY, KaX bl MapIIpyTH3aTOp B aBTOHOMHOI1 cucteme AS
JIOJDKEH y4JacTBOBaTh B padOTe MPOTOKOJIA. B Tex ciydasx, Korja MCHONB3yeTCsl MHOXeCTBO nporokosioB IGP, mo kpaiinei
Mepe, OJTUH MapIIpyTH3aTOP JOJDKEH TPAHCIUPOBATh HHOOPMAIIUIO MEX/TY Pa3HBIMHU MPOTOKOJIAMH.

3.6 ®opmat coobLieHus

Pabora nporokona RIP ocHoBana Ha TpancnoptHoM mpotokoie UDP. Kaxzaplii MapmipyTr3aTop, HCHOI3YIOIUA MPOTOKOI
RIP, Bkitouaer B cebst mpolecc MaplIpyTH3alud, KOTOPHIH mepenaeT W npuHuMmaer nerrarpammsl UDP uepe3 mopt 520,
BBIIENEeHHBI Ui TpoTokoiioB RIP-1/RIP-2. Becr oOmen maHHBIME ¢ mporeccamun RIP Ha nmpyrmx maprmpyrtusaTopax
ocymecTBisieTcs 4depe3 mopt RIP m depes stor ke mopT mepemarorcs Bce oOHoBieHHs RIP. HesampomieHHBIe aHOHCHI
OOHOBJICHHSI MapIIpyTOB MEpefaloTcs ¢ wucnonb3oBanueM mnopra RIP y ormpaButens m momywarens. OOHOBICHHS,
IepeiaBacMble T10 3a1pocy, OTHPABIISAIOTCS C HCIOIB30BAHUEM TOT'O K€ MOPTa, B KOTOPBIH ObLI afpecosaH 3anpoc. HekoTopeie
crienn(pUYecKre 3alpochkl MOTYT IIepPeAaBaThCsi C MCIIOIb30BaHUEM IOPTOB, OTAMYHBIX OT RIP, HO OHM HNOMKHBI OBITH
Hamnpasiiensl B opT RIP agpecara.

®opwmat nakeroB RIP nokazan Ha pMcyHKeg:

0 1 2 3
of1J2]3]4]5]e6]7]8]9lo]J1 2345678901 [2]3]4]5]6]7[8]9]0]1] burm
Komanna (1) Bepcus (1) JlomKkHO UMETh HyJIeBoe 3HaueHue (2)
3amuce RIP (20)
Komnyectso 3anuceit RIP moxker mensitbest ot 1 g0 25 (BrimrounTensHo). 3anucu RIP-1 umerot dopmart:
0 1 2 3
ofl1J2]3T4]5]e6f7]8]9lo]1 2345678901 [2]3]4]5]6]7[8]9]0]1] Bura
Wnentudukarop cemeiictBa agpecos (2) JlomKkHO UMETh HyJlleBoe 3HadeHue (2)
Anpec IPv4 (4)

JomkHO nMeTh HyneBoe 3HadeHue (4)

JomkHO nMeTh HyneBoe 3HadeHue (4)

Mertpuka (4)

Pa3meps! mosiei npuBesieHbl B OkTeTax. Eciu sIBHO He yka3aHO MHOE, 3HAUY€HHs MOJIel TPaKTYIOTCsS Kak 0e33HaKOBBIE LIENIbIe
grcia ¢ HopMaibHOH (big-endian) 3amucho, KOTa CTapIIuid OUT YKa3bIBaeTCs CIICBA.

Kaxmoe coobmenne comepxut 3aronoBok RIP, Bkmowatommmii maeHTH(WKATOP KOMaHIBI W HOMEp BepcHH. B maHHOM
naparpade paccMaTpHUBaIOTCs 3ar0JI0BKH JUIS TIEPBOI BEPCHH MIPOTOKOIIA, a 3ar0JIOBKM HOBOM BEPCHH ONHMCAHBI B maparpade 4.
ITone xoMaH(bI TOKA3BIBAET 1€ JAHHOTO COOOIIEHHS M MOXKET IPHHUMATh [BA 3HAUCHMS:

1 — 3ampoc (request) Ha TOTyYECHHE TAOIUIIBI MAPIIPYTHU3AINH WIIH €€ YaCTH;

2 — oTkauK (response), COIEpIKAIIUil 3aIpPOUICHHYIO TAaONUIly MapHIpyTH3alUN WM €€ 9acTh; 3TO COOOIIEHHE MOXXET
HepeslaHo B OTBET Ha 3alpoc WK Kak HezanpoieHnHoe (unsolicited) oOHOBIEHNE TaOIMIBI MAPIIPYTU3ALINH.

Jnst kaxnaoro Tra cooOIIEeHWH NPOTOKOJNa BEepcHH | ocTaBlIasics 4acTh AEHTarpaMMbl COJEPIKUT CIIMCOK MapLIPYTHBIX
3anuceil (Route Entry mnum RTE). Kaxnas RTE-3anuce B 3TOM CIHMCKE COJNEPKUT WAECHTU(HKATOP CEMEHCTBa aapecoB
(Address Family Identifier unu AFI), anpec nomyuarens (IPv4) u ctouMocTs 10CTaBKH (METPHKY).

ITone AFI ykassiBaet Tun agpeca u anst RIP-1 moxxeT npunumats eauHcTBeHHOE 3HaueHue AF INET = 2.

[lone meTpuku MOXeT copepXarh 3HaueHHs OT 1 1o 15 (BKIIOYMTENHHO), MOKAa3bIBAIOIINE «CTOMMOCTBY [OCTABKU
nHpOpMALINHU afipecaTy, WiIu 3HaueHne 16 (0eCKOHEYHOCTR), TOBOPSIIIee O HEJOCTYITHOCTH aapecaTa.

3.7 Appecauums
MapIHpYTI/BaIII/IfI Ha OCHOBC JUCTAaHIIUHU (CTOI/IMOCTI/I) MOXKET HUCIIOJIb30BAaTHCA MJId OIIMCAaHUA HyTefI K OTACJIBHBIM XOCTaM HJIN
cersim. [Iporokon RIP mo3Bossier UCTonb30BaTh JII00YI0 M3 3THX BO3MOXKHOCTEeH. OTnpaBUTENsIMH (afpecamu) B 3arpocax u

¥ B ckobkax ykasaHo umciIo okTeToB (6aiiToB) B KaxgoM noie. Ipum. nepes.
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OTKITUKaX MOTYT OBITH CETH, XOCTHl WJIM CIEIHAaTbHBIC KOJIBI, HUCIIONB3YeMbIe IS WHAWKAINH TPUHSTHIX MO YMOJIYAHUIO
anpecoB. B o01mmem cirygae THI peallbHO HCIOIB3yEMOT0 MapuipyTa OyAeT 3aBUCETh OT CTPATETUH MapIIPYTH3AIMH, TIPHHATON
B KOHKPETHOU ceTH. Bo MHOTHX CeTSX yCTaHABIMBAETCS TaKOH PEXUM, YTO MapIIpyTHas HHGOpMAIHA IS OTACITBHBIX XOCTOB
He TpeOyercs. Ecnm kaxmplil y3enm DaHHOW CETHM WM IOJICETH JOCTYNEH II0 OJHOMY MapIIpyTy, HET HPHYMH BKIIOYATh
nHpOpMALKIO O XOcTax B TabiMipl Mapmpytuzannd. OfHaKo ceTd Ha 0a3e KaHAJIOB «TOYKA-TOYKAa» MHOTIA TPEeOYIOT OT
MapIIPyTU3aTOPOB COXPAHCHHS IMyTeH K HEKOTOPBIM y3jiaM. AKTYaJIbHOCTh 3TOr0 TPEOOBaHHs 3aBUCHT OT HCIIOJIb3yeMOH B
cHCTeME aJpecaldd M MapupyTu3auuu. Takum o0pa3oM, HEKOTOpbIE CHCTEMbl MOTYT HE MOJJIEPXKHBaTh MapIIPyThl K
OTAEJIBbHBIM X0ocTaM. Ecii MapupyThl K XOocTaM He MOJIEPKUBAIOTCS NMPU MOJYYEHHUH OTKJIMKOB TaKHe MapLIpyThl OyIyT
otOpackiBaThes (cM. maparpag 3.7.2).

B ¢opmare RIP-1 Tumsl afgpecoB He pa3aIMyaioTCs U MOJIE aipeca MOKET COAEpKaTh:

ajpec xocTa, HoOMep mnomceTu, HoMmep ceru unu 0 (IPMHEATHI NO YMOJIYaHMIO MapUpPyT)
[Ipennonaraercst, uto 00beKTHI, Uctonb3ytomue RIP-1npuMenstor Hanbosiee KoHKpeTHYIO (specific) nHpopmaro, KoTopas
JOCTYITHA NPU MaplIpyTu3anuu AedTtarpamMM. T. €., Ipy MapuIpyTH3alWu AeHTarpaMM ajpec IMojydarelis JOJDKEH CHavaja
CPaBHMBAaThCs CO CIIMCKOM aJPECOB Y3JIOB, IIOTOM TNOJACeTed M, HakoHel, cereil. Ecim He HalIeHO COOTBETCTBHS,
HCTIOJB3YETCs MPHHATHIA TI0 YMOTYaHUIO MAPIIPYT.

Korma y3enm omenmBaer wH(poOpMammio, moiydeHHyI0 ¢ momomipio RIP-1, wHTepmperamms ampeca 3aBHCHT OT HaJIM4YHs
nHpOpPMAMK O TPHUMEHUMON Macke monaceTH. Ecim macka M3BECTHa, MOXKHO OIPENeNUTh CMBICH anpeca. BozpMem Uit
npumMepa ceth 128.6 u macky 255.255.255.0. B satom ciyqae 128.6.0.0 Oynet Homepom cetr, 128.6.4.0 — HOMepoM mojiceTH, a
128.6.4.1 — agpecom xocrta. OmHAKO TPU OTCYTCTBHU MAacCKU OIIEHKA aJipeca MOXKET OBITh HeoIHO3Ha4YHOH. Ecim cBsA3aHHas C
y3JIOM YacTh OTJIMYHA OT HYJIS, HE CYIIECTBYET crocoba OTJIMYUTH HOMEp IOJCETH OT ajpeca Xocra. [1ockoiibKy HOMep
IIoACECTHU 663 MAaCKU HEHHOCTHU HE NMPEACTABJIACT, B TAKUX CUTyalUAX MPCAIIoaara€rcs, 4To aapeC OTHOCUTCA K XOCTY. LITO6]:-I
U30aBUTHCS OT HEOJHO3HAYHOCTEH TaKOTO COpTa IPH HUCIIOJIb30BAaHMU MPOTOKOJA BEpPCUH 1, y3IIbl HE JNOJDKHBI IIepeaaBaTh
MapHIpyTHl B MOJCETH TEM y3JlaM, IIPO KOTOPBIE HEJIb3sl C YBEPEHHOCTHIO MPEAIOI0KUTh, YTO UM M3BECTHA MacKa MOICETH.
CrenoBarensHO, MPH OTCYTCTBHHM CIIEIMAIBHBIX MEpP MapIIpyThl B MOJCETH HE JOJDKHBI IIepelaBaThesl 3a IpeNelibl CeTH,
4acThI0 KOTOpPOW sABisieTcss paHHas moxcets. IIporokonm RIP-2 (cMm. maparpad 4) uzbaBiser OT HEOAHO3HAYHOCTEH
XOCT/TIOACETH IyTeM BKITFOYCHHUS MACKH MOJICETH B MAPIIPYTHYIO 3aIHCh.

Takast «puiubTpamus TMOACETE» BHIMONHSICTCS MapHIPYTU3aTOPaMHU Ha «TPaHUIE» CETH, pa3OMToOil Ha ToACeTH. JTH
MapIIpyTH3aTOPHl MOIKITIOYCHB K JAHHOW CeTH W KaKUM-TO JPYTUM ceTsM. B ceTw, pa3OMTOll Ha MOICETH, KaKdas W3
MOJICETEeN TPAKTYeTCs KaK OTAeIbHas ceTb. OOMEH MapIIpyTHBIMH 3allMCH JUIA MOJICETeH ocymiecTBIseTcs ¢ momompo RIP.
OpHaKo MOTpaHUYHBIE MAPIIPYTH3ATOPHI MEPEAAlOT TOJBKO OJIHY 3aIHCh JJIS BCE CETH BO BHEIIHHE CETH. JDTO O3HAYAET, YTO
MTOTPAHUYHBIA MapIIpyTH3aTOp IMepemaeT pasHyoo mH(opMaimio B pasHble ceTd. s cocemel, MOOKIIOUEHHBIX K CETH C
MIOJICETSIMU, T€HEPUPYETCS CIUCOK BCEX IOJCETEH, K KOTOPHIM MapLIPYTU3aTOp MOAKIYEH HANPSAMYIO, C UCIOJb30BAHUEM
HOMEpPOB HOHCCTeﬁ. COCCI[SIM, MOAKIIIOUCHHBIM K JPYIUM CETAM, NCPCAacTCsa C€AUHCTBCHHAA 3allMChb IJId CETH B LECJIOM,
cojiepiKaliasi METPHKY, KOTOpasi CBsI3aHa C 3TOHM CeThi0. JTa METpHKa OOBIYHO MEHbIIE METPHKU AJIS MOJICETEH, K KOTOPHIM
MapHIpyTH3aTOP MOKIIIOYEH.

AHaJOrMYHO CKa3aHHOMY, IIOrPaHMYHbIE MapUIPYTH3aTOPBI HE JIODKHBI YKa3bIBaTh HA MapIIPYTHI K XOCTaM JUIS Y3JI0B OJHOH
13 HOAKIIIOUYEHHBIX HAPSAMYIO CETel B COOOILEHMS ISt APYTUX ceTeld. DTH MapuIpyThl BKIIOYAIOTCS (CYMMHPYIOTCS) B 3aITUCh
IUTS CETH, KaK IeJI0TO.

TpeboBanust k MapmpyTuzaropam [ 11] ykaseiBarot, uto Bee peanuzanun RIP momkHBI moaaepKuBaTh MapIpyThl K XOCTaM, HO
€CIJIM OHH HE JETAI0T 3TOT0, OHH JOJDKHBI HTHOPHPOBATH BCE MIPUHUMAEMbIE MapIIPYTHI K XOCTaM.

Crenmmansabrii agpec 0.0.0.0 mcmonmeiyercs mmsi O00O3HAYEHHS MHPUHATOIO O YMONYAHMIO MapuipyTra. OTOT MapIpyT
HCHOJB3YETCs B TEX CIydasx, KOrJa HeyI0OOHO BKIIOYATh KAKAYIO MOAXOIAIIYI0 ceTh B o0HOBIeHHs RIP n xorma ogus wim
HECKOJIbKO OJIM3KO PpacIoJIOKEHHBIX MapLIpyTH3aTOpOB B CHUCTEME MOATOTOBJIEHBI JUIs OOCHyXHBaHMs Tpaduka B ceTH,
KOTOpBIE HE YKa3aHbl SBHO. DTH MapLIpyTH3aTOpbl IOJDKHBI co3naBaTh 3amucu RIP mus agpeca 0.0.0.0, xak Oynro 310
HEMOCPEJICTBEHHO MOJKIIOYeHHass ceTb. Crioco0d, KOTOPBIA HCIIONB3yeTcs Ui CO3AaHMs TaKMX 3aluceld, MOTYT BBIOMpATh
paspaborunku. B o0mem ciydae aIMHHUCTPATOpy CETH IPEJOCTABISIETCS BO3MOXHOCTh YKa3aTh, KaKOW MapIIpyTH3aTOp
JoipkeH cozfarth 3anuck it 0.0.0.0, oqHaKo BOZMOXHEI M ApYrHe MexaHu3Mbl. HanpumMep, pa3paOoTUMKH MOTYT PEIIUTh, YTO
M000# MapuIpyTH3aTop, ucnonp3yronmii BGP, nomkeH nekimapupoBaThes Kak HCIOIB3yEeMBIH M0 yMo4aHuio. Takoi moaxos
MOJKET OBITh ITOJIE3€H, MOCKOJIBKY ITO3BOJIIET aJMHUHUCTPATOPY BBHIOPATh METPHUKY IJISI HCIIOJB30BAHUS B IMOMOOHBIX 3aIUCSX.
Ecmu cymecTByeT HECKOJIBKO MPUHATHIX 110 YMOTYAHUIO MapIIPyTH3aTOPOB, MOXHO 3a/1aTh I HUX IPEANIOYTCHHS. 3alicCh
s 0.0.0.0 o6pabateiBaroTest mpoTokosioM RIP TogHO Tak ke, Kak 3TO MPOUCXOTUIIO OBI IS PEaTbHOM CETH C TAKUM aPECOM.
AIIMHHHCTpATOp JOJDKCH NMPHHATH MEPHl MPOTHB pacmpocTpaHeHuss MapmpyToB B ceth 0.0.0.0 mampme, uem cienyer. B
o0rmIeM ciaydae Kakgasi aBTOHOMHAsI CHCTEMa UMEET CBOW MPEANOYTUTENFHBIA MapIIPyT AJIS UCIOIH30BAHUS MO0 YMOTYAHHIO.
Taxum o6paszom, mapipyTel, BKimrodatomue 0.0.0.0, B o0meM ciiydae He JOJDKHBI ITepecekaTh MPAaHHIl aBTOHOMHOW CHCTEMBI.
Peanuzanus sToro TpeboBaHus HE pacCMaTpPUBAETCSl B JAHHOM JIOKYMEHTE.

3.8 Tanmepbl
B sTom maparpade paccmarpuBaroTcs Bce COOBITHS, aKTHBH3HPYEMBIE TI0 TaMeEpYy.
Kaxnmpie 30 cexynn mpomecc RIP axtuBm3mpyeTcs Ui mepenadd HesampamiBaeMbIX OTKIHMKOB (Response), comepxamiix
MOJIHYIO TaOuIly MapiipyTuzanuu (cM. naparpad 3.4.3, pacuieruieHue ropu30HTa), KaXI0My U3 COCSTHUX MapIIPYTH3aTOPOB.
[Ipy Hanuuuy B ceTH OOJIBIIOrO YUCa MaplIpyTH3aTOPOB CYIIECTBYET TEHJICHLUSI CHHXPOHU3UPOBATh UX MEXIy coOOU uis
OJIHOBPEMEHHOU Tepenadn 0OHOBJICHUNH. DTO MOXKET MPOU3OUTU B Pe3yJbTaTe BO3JACHCTBUS 3arpy3KH CUCTeMbI Ha oTcueT 30-
CCKYHIHBIX HWHTCPBAJIOB IS TEpenadyd Tepuoauueckux oOHoBineHud. CUHXpoHHM3alus OOHOBICHHN HEXKEIATeNbHA,
MMOCKOJIBKY OHA MOJXET IPHBOAWTH K MHOTOYHCICHHBIM KOJUIM3WSIM B IIUPOKOBENIATENBHEIX ceTsaX. CleoBaTenbHO,
Pa3pabOoTYHKH JOKHBI IPUHSATH MEPHI MPEIOCTOPOIKHOCTH:
orcueT 30-CeKyHIHBIX WHTEPBAJIOB JOJDKEH BECTHUCH ITO YacaM, Ha KOTOPBIE HE BIHSET YPOBEHb 3arpy3KH CHCTEMBI U
BpeMst 00pabOTKH PEABIAYIIEr0 OOHOBICHNS;
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30-CeKyH/IHBIIT MHTEPBAI M3MEHACTCS HA HE3HAUHTEIbHYIO BeTHunHy (+/- 0 - 5 ceK) BCAKHMIT pa3 NPH yCTAHOBKE TaiiMepa: .
C KaXOpIM MapIIpyTOM CBS3aHHI JIBa TaiiMepa — timeout (Taiim-ayT) u garbage-collection (cOopka mycopa). I[To mcreuenHnun
TaliM-ayTa MapuIpyT CUMTAETCsl HEIOCTYIHBIM, OJHAKO OH COXpaHsAeTCAd B TaOJMIE eIle HEKOTOPOE BpeMs, YTOOBI cOcenu
MOTJIH OBITH YBEAOMJIEHBI O HEIOCTYIHOCTH MapuipyTa. [Ipy HacTyIuleHuH BpeMeHH COOPKH Mycopa MapupyT yIalseTcs U3
TaONUIBI MAPIIPYTH3ALNH.
Ortcuer TaiiM-ayTa HAYMHAETCS IIPU OPTraHU3alMK MaplIpyTa U KaKA0M OOHOBIJICHHH, MTOJIY4YEHHOM IS 9TOro Mapupyta. Eciu
C MOMEHTa MOCJie TMOCJIEAHEH HHUIMaNM3aluu TaiM-ayTta npouuio 180 cexyHa, MapuipyT OOBSBISETCS HEAOCTYIHBIM M
HAYMHAETCS MPOLIECC €ro yAaleHH s, OIIMCAaHHBIA HUXE.
VY naneHue MapuipyTa MOKET IPOU30MTH B JIBYX CIy4asX — I10 TalilM-ayTy W B Pe3yJIbTaTe YCTAHOBKH JUII METPUKHU 3HAUCHHUS
16 Ha OcHOBaHMM OOHOBJICHHH, IPUHATHIA OT TEKYIIEro MapupyTu3aropa (cM. o0CyXkieHne Bonpoca 00paboTKu 0OHOBIICHHUIH
OT APYTHX MapHIpyTU3aTOPOB B maparpade 3.7.2). B 000ux cirydasx BHIIOTHSIIOTCS CICTYIONINE NeHCTBUS:

ycTaHaBIHBaeTcs Taitmep coopa mycopa (120 cexyHn);

JUTS MapIIpyTa YCTaHABIMBAETCS MeTpruKa 16 (OECKOHEYHOCTD) B pe3yIbTaTe Yero MapIIpyT IepecTaeT 00CTyKUBaThCS,

yCTaHaBIMBaeTcs (Jiar CMEHbI MapIIpyTa, IOKa3bIBAIOLINI H3MEHEHHE 3aIlCH;

3aIlyCKaeTCsl MPOLIECC aKTUBU3ALNH OTKIIHKA.
Iloka He HacTynuT Bpems cOopku Mmycopa (garbage-collection timer), MapuipyT NpPOJODKAET BKIIOYATBCS BO BCE
nepenaBaemMble MapupytuzaropoM oOHoBieHus. [To ncredenun Bpemenu (120 cek.) MapHIpyT OKOHYATENBHO yJalsieTcsl U3
TaOnuIpl.
Ecnn B mpouecce oxugaHusi BpeMEHH cOOpa Mycopa B3aMeH YTPaue€HHOTO OpPraHM30BaH HOBBIH MapLIpyT B Ty K€ CETb,
Taiimep garbage-collection cOpacbiBaeTcs.
Jiist 0OHOBJNICHHUS IO COOBITHSIM HUCTIONB3YeTCS OTISNEHBIA TaliMep, ONMCaHHBINA B Taparpade 3.9.1.

3.9 O6paboTka Bxoaswen nHdopmauyum

B stom maparpade paccmaTpuBaeTcs 00paboTka Aeirarpamm, npuHuMaembix moptom RIP. TIporecc 00pabOTKH 3aBUCUT OT
3HAYEHHMS MOJISI KOMaH (bl B JedTarpaMmax. 3aBUCMMOCTh TIpolriecca o0paboTKK OT HOMepa BEepCHHU OMUcaHa B maparpadax 4.6
us.1.

3.9.1 3anpocsbi

3anpocs (Request) HCoap3yrOTCS IS MOMYYEHUS OT MapIIPyTH3aTOpa COOOIIEHHUH, CONEpKAIINX TaOJIUIly MapIIpyTH3AIUN
i ee yactb. OOBIYHO 3aIPOCHI IIEPEJAIOTCS B LIMPOKOBEIIATEIbHOM pexkume (rpynmnoBas ajapecauusi RIP-2) yepes mopt RIP
MapuipyTusatopaMmu, KOTOPbIC HCAABHO HWHHIUAJIU3UPOBAHBI U XOTAT KaK MOXHO 61)10Tpee 3all0OJIHUTh CBOIO Ta6ﬂl/ILly
Mapipytu3aiuid. OJHaKO MOTYT BO3HUKATh CUTyalud (HanmpuMmep, MOHHMTOPHHI MapIIpyTH3aTopa) Korzaa Tpedyercs
MOJY4nTh TaONWIly OT EJMHCTBEHHOTO MaplIpyTH3aTopa. B Takux ciydasx 3ampoc ajpecyercss HampsMylo HY>KHOMY
MapupyTuzaropy depes nopt UDP, ornuussiii ot nopra RIP. IIpu noaydyeHun takoro 3ampoca MapLIpyTH3aTOp OTIPaBISET
OTBET C MCIOJIb30BAaHUEM aJIpeca U HOMepa IopTa U3 MPHUHSITOTO 3arpoca.

3anpockl 00pabaTHIBAIOTCS TOCIIEIOBATENBHO — 3AIKCh 3a 3aIUChi0. Ecin 3anpoc He cONep KUT HU OJHOW 3alKCH, OTKIINKA Ha
TaKoH 3ampoc He nepeaaercs. CyIecTByeT OAMH CIICIHMANBHBIN CiTydai 1yt 3anpocoB. Eciu B 3ampoce nMeeTcsi eJMHCTBEHHAS
3aMnch, UACHTH(PHUKATOP ceMeiCTBa aIpecoB MMeEeT HyJIeBOE 3HaueHHe, a MeTpHuka OeckoHedHa (16), 3TOT 3ampoc Tpedyer
nepefauyn Bcell TaONMIBl MapuUIpyTH3alMH. B Takux cilydasx akTHBU3HpYETCS INPOLECC Iepefadd IOJHOW TaOIHIlbl
MapIIpyTH3aLHK C UCIOJIB30BAHUEM aJIpeca U MOpTa W3 IMPUHATOTO 3ampoca. 3a MCKIIOYEHUEM 3TOTO CIIEHHATBHOIO CIIydast
00paboTKa 3ampocoB MOCTaTOYHO Tpocta. [locmemoBaTenpHO mpocMmarpuBaercs cnucok RTE (MapmpyTHBIX 3ammceii) B
3ampoce M ISl KXKI0W 3aliCcH HaXOJMTCS MojydaTesb B 0aze NaHHBIX MapuIpyTu3atopa. Eciiu MCKoMBId MapuipyT HaiineH,
ero MeTpuka nomeniaercs B coorsercrByromiee nose RTE. Ecin o nckoMoMy azspecy HeT sSIBHOrO MaplipyTa, B 10JIe METPUKH
yKasbIBaeTcsi OeckoHeuHoe 3HaueHue (16). Ilocnme mpocmoTpa Bcex 3amucell 3Ha4€HHE I0JIST KOMaH/bl M3MEHSETCsl Ha
Response (oTKMK) 1 AeliTarpaMMa BO3BPAIIAETCsl OTIPABUTEIIO 3a11poca.

OtMmeTnM, 4yTO 1pH 00pabOTKE 3alpPOCOB Ha Iepepavy Bceil TabiMIbl MapIIpyTHU3alMK CUTYalMsl HECKOJIbKO MeHsercs. [l
TaKUX 3alPOCOB BHIMIONHAETCS 0ObIgHas 0OpaboTtka, Bkirodas Split Horizon (cMm. maparpag 3.4.3, paciieruieHne ropiu30HTa).
Ecnm »xe oOpabateiBaeTcst 3ampoc AJsl OTAENBHBIX 3aIMCEH, OHM OTBHICKMBAIOTCS B TAOJMIE M BO3BPAINAIOTCS B UCXOIHOM
coctosiHUH, T. €. be3 ucnonp3oBanus Split Horizon. IIpudrHa 5TOTO COCTOMT B TOM, YTO SBHO Pa3iIMYAIOTCS LENH 3aIPOCOB.
[Ipn 3arpyske MapmipyTH3aTopa OH HEpeNacT 3alpochl C HCIOIb30BAHMEM TIPYIIIOBBIX aJPECOB BO BCE MOAKIIOYEHHBIE K
MapHIpyTH3aTOPy CETH JUIS MOTY4EHHs MOJHBIX Tabmun MapmpyTtuzanud. [Ipeanonaraercs, 9o noixy4eHHbIe TaOMUIBI OyayT
HCIIONIb30BAThCA I OOHOBIICHUS TAaONUIBI MapIIPyTH3AIMK 3alpalINBaIOIIEr0 MapipyTusaTopa. B atom ciyuae TpeGyercs
BoinosiHeHue Split Horizon. JIist oCTaNbHBIX CiIy4aeB MPEaosaracTcs, YTo 3arnpoc CAeIaH TUarHOCTUYSCKUMH POTrpaMMaMu
U He OyJIeT UCIONIb30BaThCsl Uil OOHOBJICHUs TaOuuil. B aToM ciydae 3ampammBaronuii MapuIpyTH3aTop X04eT TOYHO 3HATh
COACPIKUMOEC TaGHHHbl MapmpyTusaluu U HE XOYCT, ‘ITO6])I I/IH(l)OpMaIJ,l/lﬂ npATaJIaCb NI U3MEHAJIACh.

3.9.2 Omknuku
[Monyuenue otkinkoB (Response) MOKET ObITh BHI3BAHO HECKOJIBKUMH MPUYUHAMU:

nepeilaHHbIN paHee 3arpoc;

nepuoanveckoe ooHorieHue (unsolicited response — He3anpanIMBaeMbIid OTKIIKK);

OOHOBJICHHE TI0 COOBITHIO (B pe3yJIbTAaTe U3MCHEHHUS MapIIIPyTa).
OOpaboTKa OTKIMKOB HE 3aBHCHT OT BBI3BABILEH UX IPUYHHBI.
IMockonbky 00paboTKa OTKIMKA MOMET MPHUBECTH K W3MEHEHHIO TaOMIbl MAapUIPYTH3ALWH, IS MPHHATHIX OTKIHUKOB
Tpebyercst TiiarenbHas mpoBepka. OTKIMKH, MPUHSITHIE U3 MOPTA, OTIUYHOrO OT RIP, JMOMKHBI HUTHOPUPOBATHCS. Ajpec
ornpasuresisi [Pv4 oybKeH MpoBEpATHCS HA MPEIMET OTHPABKH JeHTarpaMMBbl HEMIOCPEICTBEHHBIM (U JOMYCTUMBIM) COCEIOM
— aJpec OTHPABHUTEIIS OTKJIMKA JODKCH NMPHUHAAICKATh MOMKIIOUCHHON HANPSAMYIO K MapUIpyTH3aTopy ceTd. JoyKHa TakKe

° HenaBHHe HCCIICIOBAHHS [10] moxa3anu 1OMyCTUMOCTS U OOJNBIINX BapHalWil NepHoa PACChUIKH OOHOBICHHH.
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MIPOM3BOANTHCS IIPOBEPKAa HA MpPEAMET IONYyYCHHS OTKIMKA HETOCPEICTBEHHO OT OJHOTO M3 HMHTep(eHcoB IaHHOTO
MapHIpyTH3aTopa.
WHTepdeiickl B IIMPOKOBENIATEIbHBIE CETH MOT'YT HOJIy4YaTh KOIUK CBOMX ITaKETOB, IIEPEJAHHbIX C IIMPOKOBEIIATENIHHBIM HIIH
rpyImnoBeIM aapecoM. Ecnu mapmpyTtuszatop Oyner o0pabaTsiBaTh TakHe COOOIIEHHS, 3TO IPUBEIET K IIyTaHUIIE, TO3TOMY HX
ClIelyeT UTHOPUPOBATb.
[Toce npoBepku neWTarpaMMbl B LIEJIOM, B OTKJIMKE HOCIIEIOBAaTENIbHO 00pabarkiBatoTcs MapiipyThble 3anucu RTE. Caavana
NPOBEPSETCS KOPPEKTHOCTH 3alMCH HA NpeAMET OOHapyKeHusl omnOoK GopmaTtupoBaHus (OOBIYHO TaKUE OIIMOKH FOBOPST O
HEKOPPEKTHOCTH HACTPOEK MW JIOJDKHBI TIPUBJIEKaTh BHUMaHHE aJMHHHCTpaTopa). Hanpumep, 3amucu ¢ METPUKOH,
nipeBbiatonieii 16 (6ecKoHEYHOCTH), JOJDKHBI HTHOPUPOBATHCS € 3allMChIO B )KypHaJ. ba3oBble onepanyy npoBepkH 3anucen
TIePEYUCIICHbI HIXKE:

KOPPEKTHOCTH aJ{peca MOoIydaTens;

KOPPEKTHOCTh 3HaYCHUS METPHUKH (0T | 10 16, BKIFOUHUTEIEHO)
Ecnu 3ammce He MPOXOAM KaKyIO-TMOO M3 MPOBEPOK, OHA JOJDKHA MTHOPUPOBATHCS C IEPEXOAOM K IIPOBEPKE CIIEIyIOUIeH
3anKCcH. XOPOIIMM TOHOM SIBJISIETCS 3aIIMCh B KypHaJ ()aKTOB UTHOPUPOBAHMS 3aMUCeil.
Ilocne 3aBepiieHHs NPOBEPKH 3alHMCH OOHOBIIETCS] 3HAYEHHE METPHUKH IIyTeM A00aBICHHS CTOMMOCTH CETH, M3 KOTOPOH
MIPUHITO 0OHOBNIeHNE. Eciu pe3ybTHpyIoIas METpHKa MPEBBIAcT OECKOHEUHOE 3HaUeHNE, YCTaHABINBACTCS METpUKa 16:

metric = MIN (metric + cost, infinity)
ITocne sToro mpoBepsieTcsi HaMW4ME SBHOTO MapuIpyTa A JaHHOTO ajapecara. Ecnm Takoil 3amucu HeT B Tabiuie, OHA
J00aByIsIeTCs, €CIM METPHKA ISl Hee HE NMEET OECKOHEYHOIr0 3HA4EHUsI (HET CMbICa 100aBIsTh HEAOCTYIIHBIE MapIIPyTHI B
tabnuny). [Ipouecc noGaBiieHns 3ayUcK B TAOIHILy BKIIFOUAET:

YCTaHOBKY [IJIs afjpeca MojaydaTtesins ONHOMMEHHOro 3HayeHus u3z RTE;

YCTaHOBKY B I10JI€ METPHKH MOJIYUYSHHOTO B PE3yJIbTaTe pacyera 3Ha4eHHs;

YCTAaHOBKY B moie next hop (ciemyromuii MapmpyTu3aTtop) ajapeca MapUIpyTH3aTropa, OT KOTOPOTO IOJIy4eHO

OOHOBJICHHE;

MHHULMAIM3alUI0 OTCUeTa TaiiM-ayTa (eciM yke BKIIOYEH TaiiMep cOopa Mycopa, OH OCTaHABJIMBAETCS, KaK ONKHCAHO B

maparpade 3.6);

YCTaHOBKY (u1ara M3MEHEHHUs MapHIpyTa;

AKTUBHU3AIHIO TIpoIiecca sl HHUIIMUPOBAaHUSA 0OHOBIECHUS (cM. aparpad 3.8.1)
Ecnu mapmipyT yke HpHCYTCTBYeT B TaOJHMIe, CpaBHHMBAcTCs 3HaueHHWe mois next hop ¢ agpecom MaprpyTtus3aropa, OT
KOTOPOTO IoJIydyeHa AeiTarpamma. Ecinu geiitarpaMMa npuiuia OT yKa3aHHOTO B 3allUCH MApLIPyTHU3aTOpa, OTCUET TaliM-ayTa
UL MapuipyTa HadMHAaeTcsl 3aHOBO. [locie 3Toro mpoBepsieTcst 3HAa4e€HHE METpPHKH. Ecnm gedTarpaMMa NpHHATA OT
YKa3aHHOTO B Ta0JHIle MapUIpyTH3aTopa M METpPHKa OTIMYAETCS OT MMEIOLIErocsl 3HaY€HHs, WIM HOBas METPUKA MEHbIIE
CTapoii (He3aBUCHMO OT MEPEAABIIEro ee MapIIPyTH3aTOPa), BHITOJIHSIOTCS NEPEYHCICHHBIE HIDKE ONEpaliu:

B Ta0JIMILy BHOCSATCS U3MEHEHUS (T. €., KOPPEKTUPYETCs] METPHKA U ITPH HEOOXOIMMOCTH H3MeHsieTcst roste next hop);

YcranaBnuBaeTcs ¢uiar KI3MEHEHUS] MapLIpyTa U aKTUBU3HPYETCs IIPOLIECC HHULIMHUPOBAHKS OOHOBIICHHS;

Ecnu HOBast MeTprka OecKOHEUHa, aKTUBU3MPYETCS IPOLIECC yIaJIeHUs] 3aIMCH, OIMCAHHBII BBIIIE, B OCTAIBHBIX CITydasix

cOpachIBaeTcsl OTCUET TalM-ayTa.
Ecnn HOBas MeTpuka OeckOHEYHa, MHUIMHMPYETCS MPOIECC yNaJCHHUS MapuipyTa, KOTOPBIH OoJblle HE MCHONB3YeTCs Ul
MIePEChUTKH MakeToB. OTMETHM, YTO MPOLECC yNAJICHNS HHULIUAPYETCS TOJIBKO MPH IEPBOHAYATIBHON yCTAHOBKE OECKOHEUHON
MeTpukd. Ecim meTpuka yxe 6puta 6CKOHEUHOH, HOBBIH MPOLIECC yAAICHUS HE 3aIlyCKaeTCsl.
Ecnu HOBast MeTpuKa COBMamaeT CO CTapod, HUKAKMX OIEpaluid He BBIMOIHIESTCS, 32 HCKIIOUEHHEM cOpoca OoTcueTa TaiiM-
ayTa, KaK yka3aHo Beimie. OqHaxko mpu 00paboTKe TaKuX CUTYaIlli CyIIECTBYIOT ONpeiesieHHbIe TOHKOCTH. OOBIYHO HE MIMEET
CMbICJIa 3aMCHATH MapupyT, €CJIM Yy HOBOI'O TakKasad K€ MCTpPUKa — I3TO 6y)1€T MpUBOJAUTH K HeOHpaBZ[aHHOﬁ pacCblIKE
oOHOBIIeHHH 110 coOBITHIO (triggered update). OmHako, eciy AJis CYIIECTBYIONIEr0 MapiipyTa OJU30K K 3aBEPIICHUIO OTCYET
TaliM-ayTa, pasyMHO OylIeT 3aMEHHUTh 3TOT MapLIPyT DPaBHBIM O CTOMMOCTH MapUIpyTOM, HE JOXKHJascCh TaiiM-ayTa.
CrenoBarensHO, PU COBMAJICHUM METPUKH HOBOTO M CTaporo MaplIpyTOB I€JIeco00pa3HO NMPOBEPUTH CUETYMK TaiM-ayTa.
Ecnu nponio Gosee MoJI0BHHBI 33JJaHHOTO BPEMEHH, HMEET CMBICIT EPEKIIIOUNTHCS HAa HOBBIA MapiipyT. Takoe penieHue He
SIBIISIETCS 00513aTEIBHBIM, HO PEKOMEHIyETCS €r0 UCIIOIb30BaTh.
JIroGast 3amuck, HE MPOIIEALIas NePEUNCICHHBIX TIPOBEPOK, HTHOPUPYETCS (CUNTAETCS, YTO OHA HE MMEET IPEUMYIIECTB Mepest
HCIIOJIB3yEMBIM MapIIPYTOM).

3.10 O6paboTka ucxogsen nHhopmaumm
B sToM naparpade onmMchIBaloTCsI MPOLECCHl CO3aHus OTKIMKOB, KOTOPBIE COJEp)KaT BCIO TAOIMILy MapLIpyTH3aldu WIN €€
qacTb. ['eHepanys OTKIMKA MOXKET ObITh HHUIMUPOBAHA JIFOOBIM U3 NIEPEUHCIICHHBIX HUKE COOBITHIA:

momydenue 3anpoca (Request), kak onmcano B maparpade 3.7.1;

peryisipHoe oOHOBIICHHE (pacchUlaeTcs ¢ MCIOJIB30BAaHUEM TPYINIIOBBIX WM LMIMPOKOBEIIATENBHBIX aapecoB Kaxable 30

CEeKyHI);

OOHOBJIEHHE 110 COOBITHIO (PAacChUIKAa M3MEHEHUH C NCIIOIb30BaHUEM I'PYIIIOBOIO WM INPOKOBEIIATEILHOTO apeca).
Korma ortknuk (Response) mockuiaeTcsi BceM cocensM (IIEpUOIUYECKOE OOHOBIEHHWE WM OOHOBJICHHE IO COOBITHIO),
COOOILEHNE aJIpecyeTcs YAAICHHOMY MapIIpyTHU3aTopy JUIsl KaXIOr'0 COCAMHEHHUS «TOYKa-TOYKa» WM Iepelaercs B
IIMPOKOBEIATeIbHOM pexuMe (TpynmoBas azapecaruss B RIP-2) Bo Bce MNOAKIIOYEHHBIE CETH, MOAAEPKUBAIOIINE
HIMPOKOBEIIaHue. TakuMm 00pa3oM, OJMH OTKIUK IOJrOTABIMBACTCSA I KaXKAOH IMOAKIIOYCHHOW HANpSIMYyK CETH U
repefaeTcsi MO COOTBETCTBYIOIIEMY azapecy (mpsMas ajpecanys WIM HIMPOKOBEIIATEIbHBIH/TPYNIIOBOM anpec). B
OOJIBIIMHCTBE CIIyYyaeB 3TOTO AOCTATOYHO JUIS JOCTaBKU OTKIJIMKA BCEM COCEIHHMM Mapupytu3aropaMm. OIHAKO B HEKOTOPBIX
CUTyallsIX MOTYT MOTpeOOBaThCsl JONOJIHUTENbHBIE JEeWCTBHMA. B dmcnme azapecaToB MOTYT OKasaThCsl CETH, HeE
oep kuBatomiue mupokosemanus (Hanpumep, the ARPANET) wmn «tymeie» (dumb) mapmpytuzaTopsl. B Takux ciaydasx
MOXET MOTPeOOBAThCS YKa3aHHE CIIMCKA COCEIHUX MaplIpyTU3aTOPOB W sBHAs aipecaunus IeHTarpaMM KaKIOMY H3 HHX.
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Pa3paboTunky AOJKHBI CaMH OIPEAEISATh HEOOXOIMMOCTh HCIIONB30BAHHUS TAaKOTO MEXAaHU3Ma M CIIOCOO yKa3zaHHMS CITHCKa
COCEJTHUX MapHIPyTH3aTOPOB.

3.10.1 O6HoeneHus1 no cobbimuto - Triggered Updates

Oo6HoBienus o cobwiTuio (Triggered update) TpeOyloT cnenmanbHOM 0OpaOOTKH IO JBYM NpHYMHAM. BO-TEpBBIX, OIBIT
ITOKA3bIBAET, YTO TaKHe OOHOBIICHHS MOTYT IPUBOJHUTH K IEpErpy3Ke ceTeil ¢ HU3KOCKOPOCTHBIMHM KaHAJIaMH WIIM OOJIBIINM
4yuciIoM MapipytuszatopoB. CiienoBarenbHO, pPa3paOOTYMKH JIOJDKHBI HPUHMMATh MEpbl MO OIPaHUYEHHIO YacTOTHI
oOHoBNIeHHH 10 coOBITHIO. [Tocie mepenaun Takoro OOHOBIICHHSI TPeOyeTCS YCTAaHOBUTH TaliMep Ha CIyYaiHBIH POMEKYTOK
BpEMEHM B Juama3oHe oT 1 mo 5 cexyHna. Ecnmm mo mcredeHmst 3TOrOo BpEMEHM MPOM3O0MIYT COOBITHS, KOTOpPBIE JOJIKHBI
MHHULUHPOBATH JOTIOJIHUTEIbHBIE OOHOBJICHUS MO COOBITHIO, ITEPEAACTCS CAMHCTBEHHOE OOHOBIICHUE 10 UCTEUYEHNH 3alaHHOTO
BPEMEHHM U TaiiMep CHOBa yCTaHABIMBAETCS AJIsI OTCUETa CIIydalHOro BpeMeHH oT 1 1o 5 cekyHn. OGHOBIIEHHS 1O COOBITHSIM
HE JOJDKHBI [IEPe1aBaThCsl, €CIIM HACTYITHIIO BPEMsI TeHEpaIMy IEPUOJHIECKOT0 OOHOBIICHHUSI.

Bo-BTOpBIX, B OOHOBJICHHUS 10 COOBITHIO HE TpeOyeTcs BKIIOYATH TAONHMIly MapuIpyThU3aiud neiukoM. CleoBaTelbHO,
COOOIICHHUS, TCHEPUPYEMbIC KaK YacTh OOHOBJICHHS IO COOBITHIO, MOJDKHBI BKJIFOYATh MO KpalHEW Mepe Te 3alucH, s
KOTOPBIX YCTQHOBJIEH (hyiar U3MEHEHHsI MapuIpyTa. B 0OHOBIIEHHSI MOTYT TakXKe BKJIIOYATHCS PYTHe 3aliCH 110 YCMOTPEHUIO
pa3paboTymKa, OJHaKO Iepenada TaOJIWI] LETUKOM CTPOro 3ampemnieHa. IIpu oOpaboTke OOHOBIEHHH MO COOBITHIO JOJIKHO
TEHEpUPOBAThCS COOOIIEHHE I KaXJOW IOAKIIOUeHHOW Hampsmyto cetd. Omnepaumu Split Horizon mnst reneparmn
OOHOBIJICHHH 1O COOBITHIO MCHOJIB3YIOTCS TaK JKe, KakK Ul IepHoauueckux oOHoBieHuid (cM. maparpad 3.9). Ecnu mocie
obpadotku Split Horizon mmst maHHO# ceTr 0OHOBICHHBIH MapIIpyT OyAET MOSIBISATECS B CETH HEM3MEHEHHBIM (HampuMep, ¢
0ECKOHEUYHOW METPHKOH), TaKOH MapmipyT He JOJDKEH IepemaBaThcs. Eciu B ceTh He TpeOyercs mepenaBaTh W3MEHEHHBIX
MapHIpyTOB, OOHOBJIEHHE TSI 3TOM CETH MOKHO OIyCTHTh. Iocie reneparmn Bcex 0OHOBIEHHH 110 COOBITHIO (h1ar U3MEHEHHS
MapHIpyTa CIELYeT CHSATb.

Ecim Bo Bpemst o6pabGoTkm mcxomsmeid WHPOPMALUHU [OIyCKaeTcs oO0paboTKa BXOAAMINX COOOIIEHHH, IODKHA OBITH
OpPTraHM30BaHA COOTBETCTBYIOINAS OIOKMpOBKA. Diar M3MEHEHMsI MapIIpyTa HE JOJDKEH MEHSTHCS B Pe3ylbTaTre 00pabOTKH
BXO/IHOH MH(OpMAaIMH, [T0Ka He OyIeT 3aBepliieHa reHepanusi OOHOBJICHHI 1O COOBITHIO.

EnuHCTBEHHON pasHHLEl MeXIy OOHOBJICHHMSMH 10 COOBITHIO M THPOYHUMH OOHOBIICHHMSIMH SBJSIETCS BO3MOXKHOCTh
HUCKIIIOUYCHHA HEU3MCHCHHBIX MapuipyToB H3 O6HOBJ’IeHHl7[ 10 CO6])ITI/IIO. OcTanbHbBIE MCXaHHU3MbI, OIIMCAHHBIC HHIKC,
IIPUMEHUMBI KO BCEM THIIaM OOHOBJICHUH.

3.10.2 eHepayusi OMKIIUKO8
B sTom naparpade onucana reHepanys OTKINKA VIS OTAEIBHOH CETH C MPSMBIM MOJKITIOYEHHEM:!
ycTaHOBKa HoMepa Bepcuu | wiu 2 (MeXaHu3M BbIOOpa HOMepa BEpCHU 3aBUCHUT OT KOHKPETHOW pean3aluu, OJJHaKo B
OTKJIMKAaX Ha 3alpoc HOMep BEpCUH JOJDKEH COBIANaTh C HOMEPOM BEPCHHU B 3ampoce);
yCTaHOBKa 3HaueHUs Response (OTKIIHMK) B MOJI€ KOMaHIbI;
yCTaHOBKA HYJIEBOTO 3HAUEHHMS /ISl CIICAYIOLIETO TI0JIs;
3anonHeHue 3anuceid RTE (uucino 3amuceil B OTKIMKE HE JOJDKHO NPEBBILATH 25 — eclu peajbHo TpeOyeTcs mnepenarhb
OoJIbIIIee YHCIIO 3aIiCel, CllelyeT FTeHepUPOBaTh HECKOIBKO OOHOBIICHUH).
[pu 3amomaennn nonelt RTE mposepsieTcs kaxaplid MapmipyT B Tabmure. Ecnu reHepupyercss 0OHOBJIEHHE 1O COOBITHIO,
ClIeZlyeT BKJIFOYaTh TOJBKO 3aIMCH C YCTAHOBIICHHBIM (iaroM m3MeHeHus MmapmpyTa. Ecmu mocie o6pabotku Split Horizon
MapHIpyT HE CIIelyeT BKJIIOYaTh B OOHOBIIEHHUE, OITyCTHTE ero. Ecim MapmpyT BKIIFOUaeTCsl B OOHOBIICHUE, 3HAUCHNST METPUKH
1 ajipeca MoJydaTers JOJDKHBI OBITh cKkonupoBaHbl B RTE. MapmpyTsl ¢ 6€CKOHEYHOM METPUKOM TakKe TOJDKHBI BKIIIOYAThCS
B JIeUTarpaMMsl.

4. PacwupeHusi npomokoJsa

B srom maparpacde OmuchIBalOTCS HE n3MeHeHus mpoTokosia RIP, a pacmmmpenue gopmara COOOIIECHHA, KOTOPOE MO3BOJISIET
MapIpyTH3aTOpaM COBMECTHO HCIIOJIB30BATh BAXKHYIO HHOPMALIHUIO.

B coobmenusix RIP-1 u RIP-2 ncnons3yrorcest 3aronoBku oxHoro gopmara (cM. naparpad 3.4). @opmar 20-0KTETHBIX 3anucen
RTE gna RIP-2 okasan Huke:

0 1 2 3
of1J2]3]4]5]e67]8]9loJ1J2]3]4[5]6]7[8]9]oJ1[2]3]4]5]6][7[8]9]0]1] burm
Wnentudukarop cemeiictpa aapecos (2) Ter mapmpyTa (2)
Anpec IP (4)

Macka nozcetH (4)

Crnenyromuii mapmpyTtuzarop — Next Hop (4)

Mertpuka (4)

[Monst unentudukaropa cemeiictea anpecoB (Address Family Identifier), [P-anpeca u merpuku onucansl B naparpade 3.4.
[Tonme Bepcum OODKHO coxepkaTh 3HadeHHe 2 mis cooOmeHuil RIP, mcmonb3yromux ayTeHTH(QHUKANNWIO WIA COASpPIKAIIINX
MHOPMAIIKIO B MOJISIX, KOTOPBIE He ObLIN ONpeIeNeHbl Ui Bepcuu 1.

4.1 AyteHtTncpukauma

[MockonbKy (DyHKIMM ayTeHTU(HUKALNKA JOJDKHBI BBITOJIHATHCS HA YPOBHE KaKAOTO COOOIIECHHS, & B 3arojIOBKE COOOIIEHMS
HMMEETCs JIMIIb 1Ba CBOOOHBIX OKTETa, TOT/Ia KakK Jjist TF00o! cXeMbl ayTeHTU(hHKALUKN TpeOyeTcs: 00bIIi 00beM CBEICHHIA,
cucreMa ayreHTH¢uKanuu mnporokona RIP Bepcum 2 wmcmonms3yer s XpaHeHus uHpopmanuu 3amucu RIP. Ecmu
uneHtudukarop cemeiicrtsa anpecoB (Address Family Identifier) mepBoro (u ToibpKO NEpBOro) 3j1eMeHTa B COOOIIEHHN UMEET
snayenue OXFFFF, ocraBmrascs 4acth COOOIICHHS CONEPKHUT CBEIACHUS JUIS ayTCHTH(QHKAUU. DTO O3HAYAET, YTO IS
ayTeHTH(]UKAIMKM MOXET UCIOJIb30BaThes 10 24 3amuceit 24 RIP B ocraBeiicst yactu cooOiienus. Ecnu ayrentudukanms ne
UCIIONIB3YyEeTCs, TOoJIe MJISHTU(HKAaTOpa ceMeiicTBa aapecoB He poibkHO npuHuMarh 3HaueHne OXFFFF. CooGmenust RIP ¢
HCIIOJIb30BaHNEM ayTEHTH(HUKAIUK OyAyT UMETh CIEAYIOIui hopMar:
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0 1 2 3
ofl1J2]3]4]5]67]8]9lof1[2]3]4][5]6]7]8]9Jol1]2]3]4]5]6][7[8]9]0]1] Burm
Komanna (1) Bepcust (1) He ucnons3zyercs (2)
OxFFFF Tun ayrentuduxanuu (2)

Ayrenrtudukanus (16)

B HacTosmIee BpeMs OIep:KUBACTCS TOIBKO OJUH TUI ayTCHTU(UKAIIMH — MPOCTON Mapoib — U IS €ro 0003HAYCHUS B TIOJIC
TUIIA yCcTaHaBIMBaeTcs 3HaueHue 2. OcraBmmvecs 16 OKTETOB MOTYT COJEpIKATh IMAapojibh B BUJAE CTPOKH Tekcta (plain text
password). Ecnu mapons conepkuT MeHee 16 OKTETOB, OH JIOJDKEH JOMOJHATHCS COOTBETCTBYIOIIUM KOJIUYECTBOM HyJIEH
(0x00) cmpana.

4.2 Ter mapwpyTa

[Tone Tera mapmpyra (Route Tag mnu RT) siBnsieTcst arpuOyToM MapmipyTa, KOTOPBIH JOJKEH COXPAHITHCS 1 aHOHCUPOBATHCS
BMecte ¢ MapmpyToM. [Tone RT no3Bosnster oranyars «BHyTpeHHNE» RIP-MapmmpyTs! (MapmpyTs! aist cereil BHyTpu o0nactu
RIP-mapmipyTu3ammm) oT «BHEIIHUX», KOTOpble uMnoptupytorcs oT EGP mmn npyrux IGP.

Jnst MappyTH3aTOpOB, MOJAEPKUBAIOMNX oTin4HbIe 0T RIP mpoTokomsl, JomkHa 00ecrieynBaThCS BO3MOKHOCTD HACTPOWKH
RT mns MapmpyToB, UMIIOPTUPYEMBIX U3 APYTHX UCTOYHUKOB. Hampumep, mapmpyTsl, ummopTtapyeMsie or EGP i BGP,
JOJDKHBI 00€CIeYnBaTh BOSMOKHOCTh YCTAHOBKH U HUX IIPOM3BOJIBHOTO 3HaueHus Tera mapuipyra RT wnmm (mo kpaiiHein
Mepe) HoMepa aBTOHOMHOH cucTeMBI (AS), 13 KOTOPOil OBLT MOTy4YeH MapUIpyT.

Bo3MoxHBI 1 ApyTHe BapHaHThl HCHOIb30BaHus Mo RT, eciu TpakToBKa 3TOro Mot OCTaeTcs OJAMHAKOBOI BO BCEM JIOMEHE
RIP. D10 obecmeyrBaeT BO3MOXKHOCTh Pa3pabOTKu crenudpukanuu B3aumojeiicteuss BGP-RIP, omuceiBaromieid MeTosI
CHHXPOHM3ALMU MapIIPYTH3alMU B TPAH3UTHOM CETH.

4.3 Macka noaceTtm
[Tone Subnet Mask copepxut Macky mojceTH, KOTopast npuMensercs K [P-anpecy aist Toro, 4to0Obl BBIJEIUTH U3 HETO HOMEP
ceru (noacetn). Eciu 3anmch He BKIIIOYAET MAcKy MOJICETH, TIOJIE IOJDKHO UMETh HYJIEBOE 3HaYCHHE.
Hns untepdeiicoB, rne Mapupyrtuzatop RIP-1 moxer npunumath u oOpabareiBath uHpopmanmio RIP-2, nelictByror
ClIe/IyOLIHe TIpaBHJIa:
1) BHyTpeHHss MH(GOPMAIHS OJJHOM CETH HUKOT/IA HE IOJDKHA AHOHCHUPOBATHCS B IPYTHE CETH;
2) wuHpoOpMamMsa O CcHEUU(PHUYECKOW IIOJICETH MOXET HE aHOHCHUpPOBAThCsA, eciu MapupyTtuzartopsl RIP-1 Oynyr
BOCTIPHHIMATH 3TO KaK ITyTh K XOCTY;
3) supernet-MapmpyThl (MapIIpyThl, B KOTOPBIX MacKa IIOACETH COICPKHUT MEHbIIEC OWTOB, HEKEIN «ECTECTBEHHAS
Macka CeTH) He IOJDKHBI aHOHCHUPOBATHCS, €CIIM CYIIECTBYET BO3MOXKHOCTH WX HEKOPPEKTHOH HWHTEPIpPETalnu
Mapmpytuzaropamu RIP-1.

4.4 Cnegyrowmn mapLipyTusaTop

Ot1o mone comepxur I[P-agpec umHTEepdeiica cocemrHETo MapLIpyTH3aTopa, IO KOTOPOMY IIE€PECBUIAIOTCS TTaKeThl IS
roTy4JaTesield, yKa3aHHBIX B MapipyTHOH 3ammc. 3Haderne 0.0.0.0 B 3TOM 1moJie TOBOPUT O TOM, YTO MapIIPYTU3AIHS JOJDKHA
OCYILECTBIIAATCS depe3 ornpaButens RIP-anonca. YkazanHsli B moine next hop (cremyrommii MapipyTU3aTop) anpec JOHKeH
OBITH OCTYIICH HEIIOCPEACTBECHHO YEPE3 JIOTHUECKYIO CETh B KOTOPOI! BBINOJIHAETCS aHOHCHPOBAHHE.

ITone Next Hop mo3BossieT n30aBUTHCS OT JUIIHEH MMEPECHUTKU MaKkeTOB B cucTeMe. OCOOEHHO Mmosie3Ha Takash BO3MOKHOCTh B
Tex ciaydasx, kornga nporokon RIP nonnepxuBaercss He BceMu MapuipyTusaTopamu B ceT. IIpocToil nmpumep NpuBeicH B
Ipunoxennn A. OtmernM, uto nojie Next Hop sBisiercst «uHpopMannoHHbIM» (advisory), T. €., er0 MOXXHO UTHOPHPOBAThH
(3TO MOXET NPHUBECTH K CHIDKEHHUIO MTPOM3BOAMTEIBHOCTH, HO MaplipyTHsanus Oyner paboraTh HopMmaiibHO). Ecnmu aapec,
ka3aHHbIN B none Next Hop HegocTyneH HanpsmMyro, 3Hau€HHUe MoJIs OJDKHO TpakToBaThes kak 0.0.0.0.

4.5 N'pynnoBasa agpecauus

Jnst cHWKeHHs M30BITOYHON Harpy3KH Ha XOCTBI, KOTOpbIe He ciymaroT coobmenuid RIP-2, npu nepenaye nepuoauyeckux
OOHOBIICHMH MOXET MCIOJNb30BaThesi rpymoBoit aapec 1P 224.0.0.9. Otmernm, uro IGMP He TpeOyercsi, MOCKOJIBbKY 3TH
COOOILEHHS TIEPEIAl0TCs MEXAY MapIIPYTH3aTOPaMH U He TPEOYIOT NabHEHIIeH MepechUIKH.

B cerssx NBMA nomkHa HCTIONIb30BaThCs KOHKpeTHas (unicast) agpecanusi. OZHAKO OTKIMKH, NTEPEJAaHHbIe C HCII0JIb30BaHUEM
rpynnosoro aapeca RIP-2, nomkHbel BOCIPUHUMATHCS.

Jns obecrieuennss oOpaTHOH COBMECTUMOCTH HCIIOJIB30BAaHWE TPYNIIOBOW agpecaliy JOJDKHO OBITh HACTPAaHMBAEMBIM B
COOTBETCTBHHM C TpeOoBaHMsAMH Haparpacda 5.1. [Ipu BKIOUeHHMH IpyIHOBOW ajpecaluy OHA JOJDKHA HCIIOIB30BAThCS IUIS
BCEX MOANEPKUBAIOLINX TaKyIO aJIpecaliio HHTepdencos.

4.6 3anpochbl
Ecmn mapmpyruzarop RIP-2 npunnmaer 3anpoc RIP-1, on momkeH Bo3Bpamiats oTkiuK B ¢opmate RIP-1. Ecnu nepenaua
OTKITUKOB MOePKUBAETCs TONMBKO i hopmara RIP-2, 3apocer RIP-1 momkHBI HTHOpHPOBATHCS.

5. Coemecmumocmsb

B mepBoi#i Bepcun mpotokoina [1] mpemycMOTpeHBI HEKOTOPBIE BO3MOXHOCTH 00paboTkn HoMepa Bepcud. Crermduranus
TOBOPUT, uTo coobmeHns RIP ¢ Homepom Bepcun 0 HOMDKHBI OTOPACHIBATHCS, a COOOIICHUS BepCHH 1 0TOPACHIBAIOTCS TOIBKO
P HEHYJIEBOM 3HaYeHHH J1t000ro u3 nosneit MBZ (Must Be Zero — nomkHO 66T HyNeBbIM). i1 coobmenmii RIP ¢ Homepom
BEPCHUH, IPEBBIMAIONIMM HE JOJKHBI OTOpAchIBaThCS JIMIIL IIOTOMY, YTO MMEIOT HEHyJIeBOe 3HaueHue B none MBZ. Oto
03Ha4aeT, uTo HoBas Bepcus RIP mosHOCTBIO cOBMECTHMMA € CYLIECTBYIOIIMMHU peanusauusiMu RIP, koTopble COOTBETCTBYIOT
9TOH YacTH crenu(uKauy.
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5.1 Knro4y coBmectumoctu (Compatibility Switch)
Bxittouenne kimroya COBMECTUMOCTH 00YCIIOBIICHO JIByMsl IPUYMHAMH. BO-TIepBBIX, CYIIECTBYIOT peain3auy nmporokona RIP-
1, B KOTOPBIX TOJS COOOIICHUH OTIUYAIOTCS OT crienudukanmy [ 1]. Bo-BTOPEIX, UCIONE30BaHUE TPYIIITOBOM aipecanun OyaeT
npenoxpanaTh cucteMbl RIP-1 oT momydenus o6HoBieHuit RIP-2 (3T0 MOXeT OBITH BechMa JKENATENBHO UL HEKOTOPHIX
ciydaeB). Kirrod cOBMeCTHMOCTH AOJDKEH YCTaHABIMBATHCS HE3aBUCHMO JIJIs KaKIOTo HHTep(derica.
Kitro4 coBMECTUMOCTH MOKET IPHHUMATH 4 3HAYCHUS:

RIP-1 — nepenatorcst ToabKo coobmenust RIP-1;

RIP-1 compatibility — coobmenus RIP-2 sBnsroTcs mypoKkoBemaTeIbHbBIMI,

RIP-2 — coobmiennst RIP-2 ncnonp3yroT rpyImoByIO aipecaliio;

None — 3anper nepeaayu coodmenuid RIP.
Pexomennyercs ncronb3oBaTh yist Kitoda coBMectumMocTd 3HadeHust RIP-1 wimu RIP-2, Ho He RIP-1 compatibility, nockonbky
HIOCJIe/IHEE 3HAUYEHHE MOXKET BBI3bIBATH MPOOJIEMBI JJIsi HEKOTOPBIX BapuaHToB Tomnosoruu. 3Hauenune RIP-1 compatibility
CIIElyeT HCIIONb30BaTh TOJNBKO B TEX CIydasX, KOIJa BCE IIOCIEICTBHS TaKOTO NPUMEHEHHS OCO3HaHBl CETEBBIM
aJIMUHUCTPATOPOM.
Jn1st TOJTHOTBI MapIIpyTU3aTOPhl TAKXKe JIOJDKHBI MMOJIEPKUBATh KIIOY YIPABICHHUS MPUEMOM, KOTOPBIH OyIeT OomnpenemnsTh,
Kakue coo0meHns BocnpuHUMAarTcs — Tonbko RIP-1, Tompko RIP-2, oba Ttwma mnm HuKakue. DTO KIIIOY TaKXKe TOJDKEH
yCTaHABIHMBATHCS HE3aBHUCHMO IS KaXAOTo MHTepdeiica. PekoMeHayeTcs yCTaHABIMBATH HCHOIB3yEMBIC IO YMOIYaHHUIO
3HAYCHUS KITF0Ya COBMECTHMBIMH C HCIIOIB3yEeMBIM (hOPMATOM Iepeaddl OOHOBICHUI.

5.2 AyteHTudukauums

Hwmxe onmcan anroput™, KOTOPHIA JOJKEH UCTIONB30BaThes I ayTeHTHpuKanuu cooduiennii RIP. Eciou B MapmpyTtu3zarope
OTKITIOYCHA ayTeHTHuUKarma coobmennit RIP-2, momxupl BocmpuHmMaThcs coobmerns RIP-1 m coobmenuss RIP-2 6e3
ayreHTH(UKauu, a coodbmenns RIP-2 ¢ ayrentndukanumeid qomkHBl oTOpackBaThes. Ecnm ayreHTH(UKanms cooOmeHni
RIP-2 ma mapmpyTu3aTope BKIIOUYEHA, TOJDKHBI BocmpuHUMAaThesa coobmeHus RIP-1 n coobmenust RIP-2 mocne mpoBepku
ayrentudukaimu. Coobiienus RIP-2 6e3 ayreHTudUKaKM WM HE TPOLIE/IINE TPOBEPKY JODKHBI OTOpackiBaThes. B 1iemsx
obecrieyeHnsT MakcuManbHOU Ge3omacHocTH coobmenus RIP-1 ciemqyer urHopupoBaTh pu MCIOIB30BAHUN ayTEHTH(DHUKAIIT
(cM. maparpad 4.1), MockoiibKy B NPOTHBHOM Cilydae COOOLICHWs ¢ ayTeHTH(uKauuei (mapojib) OyayT mnepenaBaTbes
mapiupytuzatopamu RIP-1 6e3 ayrentudukarmu.

[TockonbKy cooOmeHus ¢ ayTeHTH(UKaKei moMeyaroTesl 3Ha4eHueM uieHTudukaropa cemeiictsa aapeco OxFFFF, cucremsl
RIP-1 Oymyr urHopupoBaTh Takue 3amucH (B IEpPBOI BEpCHM IOAJCPKUBAETCS TOJNBKO ceMeiicTBo aapecoB IP). Cnemyer
OTMETHUTb, OJJHAKO, YTO HCIIOJIb30BaHUE ayTeHTU(QHKaUK He 3anpemtaer cucremaMm RIP-1 Bugers coobmienust RIP-2. Ecim
HYXHO, TaKyl0 HEIOCTYITHOCTh MOXKHO OPIaHH30BaTh ITyTEM HCIIOJIb30BAaHMS T'PYIIIOBOH anpecanuu (cM. maparpadsl 4.5 u
5.1.

5.3 YBennyeHne «6eCKOHEYHOCTU»

['oBOpst 0 coBMecTUMOCTH, HENb3sl HE YNMOMSHYTb, YTO YaCTO MPHUXOIMUTCS CIBIIATH 3aPOChl YBEJINYCHHS «OECKOHEYHOU
MeTpuku» (16). OCHOBHOM NPUYMHOM OTKa3a OT TAKOTO YBEIWYEHHsS SBISETCS HEOOXOIMMOCTh OOecredyeHHs OOpaTHOW
coBMecTUMOCTH. bornbinee 3HaueHne OeCKOHEYHOI MeTpUKH OyIeT MPUBOIUTE K HEOJHO3HAYHOCTH TPAKTOBKH ITOJISI METPUKH
crapeiMu cucteMamu RIP. B myumem ciydae mMapmipyTel ¢ MeTpukod Oombine 16 OyayT WTHOpUpOBaThcs. Bpumm Takke
TIPEAJIOKEHHSI CAETATh T0JIe METPUKN |-OKTETHBIM, a TPU CTAPLIMX OKTETa MCIOIb30BaTh IS APYTUX LEeNeH — TaKOW BapuaHT
OyZIeT HECOBMECTHM C PEATN3AUIMH, TPAKTYIOLIMMH I10JIE METPUKH KaK 4-OKTETHOE 3HAUCHMHE.

5.4 be3aapecHble coeanHeHUsA
Kak u RIP-1, mpotokox RIP-2 He monaep:xuBaeT 6e3aApecHbIe COSIITHEHUS.

6. Bzaumodelticmeue mexady eepcusimu 1 u 2

[MockonbKy B makerax MEPBOI BEpCHU MPOTOKOJIA HE COMEPXKUTCS MH(OPMAIMH O MOJCETAX, CEMAHTHKA, UCIOJIb3yeMas B
CeTsAX C MapUIPyTH3aTOpaMu 00euX Bepcuil, MOKHA OBbITh OrpaHUueHa BO3MOXKHOCTSIMU Bepcuu 1. I[lpu HapymieHUH 3TOro
TpeOOBaHUSI BO3MOXKHO TOsiBIIeHHE B cucreMe «4epHbix ablpy» (blackhole route) B BHe HeCyIIECTBYIOLIMX CeTei WM
MOPO’KACHNE M30BITOYHON MapIIPYTHON MH(OPMAINH B Cpeaax BepcHH 1.

B HEkOTOpBIX peanu3anusx MpeANPUHUMAIOTCS MOMBITKY MPEACTABICHUS TPYIIT COCEIHNX MapLIPYTOB KaK eIUHOTO OOBEKTa
B I[CJIAX CHIDKEHHSI 00111ero yncia 00bekToB. Takoil moaxoa Ha3sIBalOT auto-summarization.

[Ipu ucmons30BaHUK 00EUX BEPCHUI MPOTOKOJA B OJHOW CETH, BO BCEH TaKOH CETH MOJDKHA MCIIONIB30BaThCs OOIas Macka
monxcetn. KpoMe Toro, I TaKuX CeTeil IOKEH OBITh OTKIIOYEH MEXaHWU3M auto-summarization, a pa3paObOTUUKH JODKHBI
o0ecreynBaTh BO3MOKHOCTh TAKOTO OTKITFOYCHUS.

7. Bonpocbl 6e3zonacHocmu

BbazoBbiit Bapuant mnportokona RIP nHe obecneumBaer OezomacHoctu. [Ipm mepexome x RIP-2 m OGosee coBpeMeHHBIM
IIPOTOKOJIaM MapIIpyTH3aMK 00€CIeUMBAIOTCS IOTIOTHUTEIbHBIE BO3MOKHOCTH ayTeHTHU(HKAIMHY, ONMCaHHbIE B naparpadax
4.1 u 5.2. lononHAUTENBEHBIE MEPHI OE30IIACHOCTH OTHCAaHKI B padote [3].

lpunoxeHue A

[Toxa3aHHBIIT HA pUCYHKE TPOCTOH MPUMEP CITY>KUT HILTIOCTPAITUEeH NCTIONB30BaHu MOJIs next hop B MapIIpyTHOM 3aITUCH.

[ IR1] | IR2 | | IR3 | | XR1 | | XR2 | | XR3 |

U T T U T T

e e o Fommm e +--
e - RIP-2-———————————- >

[pennonoxum, uro Mapmpytuzatopel IR1, IR2 u IR3 sBistoTCsS «BHYTPEHHUMH» W JUISI HUX OOeCIeuMBaeTCs €IWHOE
aJIMUHUCTPHPOBaHUE (HAIPUMEp, KaMIIyCHasl CETh) C UCTONIb3oBaHueM mpoTtokona RIP-2 B kauectse IGP. MapmpyTtusatopst
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XR1, XR2 u XR3, ¢ apyroil CTOPOHBI, OTHOCATCS K cepe IpPyroro aaMHHHCTpaTopa (HAIpUMeEp, perHOHAJbHAs CEeTh, B
KOTOPYIO BXOIUT KaMIlyc) W paboTalT ¢ ApyruM mpoTokojoM MapmpyTtm3anuu (Hampumep, OSPF). XR1, XR2 u XR3
00OMEHMBAIOTCS MapIIPyTHON HH(pOpManreil MexXay coO0H M 3HAIOT, YTO JIydrre MapuIpyThl B cetd N1 u N2 mpoxoaar uepes
XR1, B cetnn N3, N4, N5 — uepe3 XR2, a B cetu N6 u N7 - yuepe3z XR3. [Ipu koppektHOii ycTanoBke noist Next Hop (XR2 s
cereit N3/N4/N5, XR3 anst N6/N7) tonbko mapuipytuzaropy XR1 morpedyercst oomen coobmenusimu RIP-2 ¢ IR1/IR2/IR3
JUISL TOTO, YTOOBI IPH MapUIPYTH3ALMK HE UCII0JIb30BAJIOCh JHIIHero nHTepsajia yepe3 XR1. Eciu Next Hop He ucnons3yercs
(mampumep, mpu padore Ha 6ase RIP-1) mapmpytuzaropam XR2 u XR3 rtakxke moTpeOyrorcst coobmienuss RIP-2 mns
MpeaAO0TBpAIICHUA I/136I)ITO‘-IHI)IX MEPEChUIOK.
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lMonHoe 3asiesieHuUe aeMmopPCKuUX ripase

Copyright (C) The Internet Society (1998). All Rights Reserved.
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restriction of any kind, provided that the above copyright notice and this paragraph are included on all such copies and
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references to the Internet Society or other Internet organizations, except as needed for the purpose of developing Internet
standards in which case the procedures for copyrights defined in the Internet Standards process must be followed, or as
required to translate it into languages other than English.

The limited permissions granted above are perpetual and will not be revoked by the Internet Society or its successors or
assigns.

This document and the information contained herein is provided on an "AS IS" basis and THE INTERNET SOCIETY AND
THE INTERNET ENGINEERING TASK FORCE DISCLAIMS ALL WARRANTIES, EXPRESS OR IMPLIED,
INCLUDING BUT NOT LIMITED TO ANY WARRANTY THAT THE USE OF THE INFORMATION HEREIN WILL
NOT INFRINGE ANY RIGHTS OR ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR FITNESS FOR A
PARTICULAR PURPOSE.
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19 B macrosiee BpeMst 3TOT JOKYMEHT He HMeeT craTyca cranapta (cM. STD 1). Ilpum. nepes.
"' B Hacrosiee BpeMst 3TOT JOKYMEHT yTPATHI CHITY ¥ 3aMereH RFC-1724. Ilpum. nepes.
12 B macrosmee BpeMs 3TOT JOKYMEHT yTpaTui cuily u 3aMeHed RFC-1812. Ilpum. nepes.
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