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BbiaeneHue agpecoB u cTpaTerus arpermpoBaHus

Classless Inter-Domain Routing (CIDR):
an Address Assignment and Aggregation Strategy

CraTyc 10KyMeHTa

B namHom RFC conepskutcs cnemudukanus craHmapra, MPEIOKEHHOTO cooOmiecTBy Internet; JOKYMEHT CIIyXKHT TPHIVIANICHUEM K
JIUCKYCCHH B IIEJIIX COBCPIICHCTBOBAHUS M Pa3BHUTHs MaHHOU crerudukanuu. MHGOpMaUO 0 TEKyIeM COCTOSHUU CTaHIApTH3AIMU JUIs
3TOr0 MPOTOKOJAa BB MOkeTe Haiith B gokymente "Internet Official Protocol Standards". JIokyMeHT MoOXeT pacmpocTpaHSAThCs Oe3
OTpaHUYECHHM.

Te3ucobl
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MapIIpyTH3aTOpaX, He UMEIOLIMX IPUHATOrO 110 YMOJIYaHUIO MaplIpyTa.
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Pa3symHble ceTu oT komnaHum BiLiM Systems MepeBon RFC 1519
BbnazodapHocmu

ABTOpPBI XOTST BBIPA3UTh CBOIO MIPU3HATEIBHOCTh yuacTHHKaM rpynnsl ROAD 3a ucnonb3oBaHue B 3TOM JOKyMEHTE MOJAaHHBIX UMM UJIEH.

1. NMpobnema, uenu, Momuesayus

B nocnieaue roapl ceth Internet Pa3BUBACTCA U PACTET, JACiasi OUCBUAHBIMHU HEKOTOPLIC BECbMa CEPHLE3HLIC Hp06J'I€MBI MaCIJ_ITa6I/IpOBaHI/IH.
K takum HpO6JICMaM OTHOCATCA:

1. HexBarka ajpecHOro mpocTpaHCTBa Il cereil kinacca B. OmHOI W3 OCHOBHBIX IIPHYMH STOTO SIBISIETCS OTCYTCTBHE KJIacca aJipecos,
TOAXOIAMIETO 0 YHCIY aapecoB Uil OpraHm3anuii cpemHux pasmepoB. Cetn kiacca C MOTYT BKIIOYATh A0 254 ampecoB (CIHIIKOM
MaJo), a ceTH Kiacca B mo3Bonsior angpecoBath 10 65534 XOCTOB, YTO SIBISETCS SIBHBIM HM30BITKOM JUIS OpPTaHM3aIlMU CPEIXHUX
pasmepoB. B pesynpraTte 0oku agpecoB kiaacca B ucnonsiyrores HeahHeKTHBHO.

2. W30bITOK MapumpyTHO#l HHpOpMauK. PasMephl 1 CKOPOCTh pocTa TabIUIl MapIIPyTH3aLUK B MapuIpyTH3aTopax Internet mpeBOCXOAAT
BO3MOYKHOCTH CYIIECTBYIOIHX Mporpamm (¥ jtoaeil) no 3¢ (eKTHBHOMY yIPaBICHUIO ITUMH TaOIUIaAMH.

3. OoOmas HexBaTka HOMepoB P s cereit.

Crano sACHO, YTO JIBE MEPBBIX MPOOIEMBI U3 3TOTO CMHUCKA YK€ B ONIpKaiiliee BpeMs CTaHyT KPUTHUECKMMH. beckiiaccoBast MekaI0MEHHas
mapmpytuzanus CIDR' SBISETCS MONMBITKOM PENIEHUs 3THX MPOOJIEM IyTeM ONMPEAECIEHHS MEXaHW3Ma, KOTOPBIH 3aMEIINT POCT TalOJIHIL
MapLIpyTH3alMd M CHHM3UT aKTyaJbHOCTh NpoOJieMbl BbiAeneHHs HomepoB I[P mis HOBBIX cereil. MexaHU3M HE COOEPIKHT CIIOCOOOB
peleHns TpeTbel MpoOJIeMBbl, KOTOpas He CTOJNb OCTpa, HO M €€ aKTyalbHOCTh CHIDKAaeTcs, oOecrmednBas BO3MOXKHOCTH 3()(eKTHBHOTO
¢byHKIMOHMpOBaHUS Internet 10 TOro, Kak OyJeT HalJICHO NOITOBPEMEHHOE PEIICHUE MPOOIeM.

IIpennaraemoe pemieHHe COCTOMT B TOMOJOTHUECKOM pPACHpeleleHHH BBIIETAEMbIX BHOBb aapecoB IP ¢ BblieneHHeM CErMEHTOB
aJIpecHOro mpocTpaHcTBa [P TpaH3UTHBIM JOMEHAM MapIIpyTH3aLHH.

IIpennaraemslii B JOKyMEHTE IJIaH pacmpeneneHus aapecoB [P ciemyer peann3oBaTe Kak MOXHO ckopee. Mbl HajgeeMcs, YTo 3TOro Oyzaer
JIOCTaTOYHO Ha IEpUOJ MOWCKA M PEeaTH3alli JIOITOBPEMEHHOTO PEIIeHUs MEePEeYHCIICHHBIX NpobieM. DTOT IUIaH PEelIMT NpOoOJIEeMBI IO
KpaitHeit mepe Ha Onmkaiiime Tpu (3) roga, B TeUeHHE KOTOPBIX JIOJDKHO OBITh HAMICHO MOAXO/SIIEE IONTOCPOYHOE PEIICHHUE.

Hpe[[ﬂal"aeMBIfI IUIaH HalpaBJICH IIPEKAEC BCETO Ha PCIICHHUE IIEPBBIX ABYX HpO6J'IeM. Mper HaACCeMCs, YTO Pa3yMHOC HCIIOJIB30BaHUE
METOJOB ACJICHUA HA MOACETHU NEPEMEHHBIX PasMEPOB CHU3UT TAKKE OCTPOTY l'[pOGJ'[eMLI HEXBAaTKH 32-OUTOBOIO apECHOTO NMPOCTPaHCTBA.
OtMeTum TaK¥XE€, 4YTO 3(1)(1)CKTI/IBHI)IC HUHCTPYMEHTBI pacClpeAcsICHUs aJapeCOB B MHUPE C supernet U NOACCTAMH MNEPEMEHHOIO pasMepa
OKaXET CYHICCTBCHHYIO IIOMOUIbL II0JIb30BATC/IAM B HNPUHATHU DTUX (HOpOﬁ HEAOCTATOYHO HOHHTHLIX) MCTO/Z10B. COOGH.[GCTBy Internet
CJIEAYCET NMPUIIOKUTh YCUIIUA K pa3pa60TKe MPOCTBIX MHCTPYMEHTOB JJI TAKOI'O PAaCIIpCACTICHUA.

OTMeTHM, YTO TOT IUIAH He TpeOyeT U He IpeJIioyiaraeT 3aHOBO PaclpenessaTh yke BEIJaHHBIE aJpeca, XOTs [0 BO3MOXKHOCTH 3TO ClIEyeT
clienaTh B HENSAX JOMOTHUTENBHOTO CHIDKEHHS pa3MepoB TaOuum MapmpyTtusanuu. IIpeamonaraercs, 94TO TEXHOJIOTUH MapUIpyTH3AIUN
CMOryT oO0ecHeduTh paboTy ¢ TaONMIaMM CyIIECTBYIONIMX pa3MEpoB M JaXe IIPpU HE3HAUWTEIBHOM pOCTe pasMepa TaOiHIl
MapIIpyTH3auy. 3agadell IpeaIaraeMoro Iiana sSBISETCS CyIIeCTBEHHOE CHIKEHHE CKOPOCTH POCTA Pa3MepOB TAOIHI] MApIIPy TH3AIHH.

OTMeTHM, 9YTO 3TOT IIaH HE TpeOyeT CMEHBI aJpecoB B JOMEHAX, KOTOPHIC MEHSIOT ITOJKIIIOUEHHBIE K HUM TPAH3UTHBIC JIOMEHBI.
OnoOpsieTcs Takas mepeaapecanusi BHYTPU JTOMEHOB MapIIpyTH3aLUH, KOTopas He OyZeT TpeOOBaTh aHOHCHPOBAHUS OTAEIBHBIX OJOKOB,
BBIJICJICHHBIX BHYTPH JOMEHA.

DTOT IIaH He 6yz[eT OKa3bIBaThb BJIMSAHUA HA pEaIu3aluio JIHIO0BIX CHCL[I/I(I)I/I‘ICCKI/IX JOJITOCPOYHBIX IUIAHOB M, CJICAOBATCIBHO, B JaHHOM
JOKYMCHTC HE 06CY)K,IIaIOTC$I Kakue-I1u0o JAOJTOCPOYHBIC TUIAHBI JJIA apXUTCKTYPhI MapIIPpyTHU3alliu U apeCaluu.

2. PacnpedeneHue adpecos CIDR

OmmceIBaeMbIi TUIAH aJipecalii U MapHIpyTU3alud COCTOUT M3 JBYX OCHOBHBIX 4YacTeH, OfHA M3 KOTOPBIX CITYXKHT U PACIPENeIICHHS
aJIpecCHOro NMpocTpaHCcTBa Internet, a BTopast o0ecrie4nBaeT MEXaHU3M arpernpoBaHusl MapIIPyTHONH HHMOPMAIIH.

2.1 ArpernpoBaHue 1 ero orpaHM4eHus

OJHOl M3 OCHOBHBIX LEJIel MpeIaraeMoro IiaHa sBISETCs TAKOe pacrlpelelieHne aJpecHoro NpocTpaHcTBa Internet, KOTopoe MO3BOIHUT
arperupoBaTh MapIIPYTHYI0 HHGOPMALHUIO ¢ y4eTOM TOMOJIOrHH. J[JI MPOCTBIX KIMEHTOB C OAHMM HMHTepdeiicOM BbIACICHUE aIPECHOTO
MIPOCTPAHCTBA M3 OJIOKOB TPAH3UTHBIX JOMEHOB MapUIPYTH3allMU OylIeT aBTOMaTHYeCKH OOeCIeYMBaTh BO3MOXKHOCTh arpernpoBaHUS.
BMmecTo aHOHCHpOBaHMA OTHAEIBHOIO MapIIpyTa K KaKIOMY U3 TaKMX KIMEHTOB TPAH3UTHBI [OMEH MOXKET aHOHCHPOBATH OIWH
arperupoBaHHBIA MapIIpyT, ONMUCHIBAIOIINH BCe OJIOKH aApecoB, IMOJKIIOUYEHHBIX K HEMy KIMeHTOB. K coxaneHWio He BCe CalThl HMEIOT
€IMHCTBEHHOE MOJKJIIOYEHUE K CETH U B TAKMX HETPUBUAIBHBIX CIy4asX BO3MOXHBI CJIOKHOCTHU IIPH arperupoBaHUU MapIIpyTOB.

CyImecTBYIOT JBE CUTYalluH, B KOTOPBIX TePseTCs SPEKTHBHOCTD arperupoBaHMs MapIIpyTOB.

¢ Opranusanum ¢ MHOXeCTBOM MNOAKJII0OYeHMid. [IoCKOIBPKY MHOTOIOMHBIE CETH IOJKHBI aHOHCHPOBATbCA B CHUCTEMY KaXIbIM M3
CEpBUC-TIPOBAEPOB, 3a4acTyl0 HE YAAeTCs arperupoBaTh MapUIPYThl B TaKWe CETH B aAPECHOE MPOCTPAHCTBO KaXKIOIO U3
npoBaiinepoB. OTMETHM, YTO TaKHe OPTaHHW3AIMH MOTYT MO-TIPEXKHEMY HCIOIB30BaTh afpeca W3 MPOCTPAHCTBA TPAH3UTHBIX JOMEHOB
(B DTOM eCTh OIpejeNeHHbIe MPEHMYINECTBa), HO MX MaplIpyTHas MH(pOpMAUus JOJKHA SBHO aHOHCHPOBATHCS OOJBIIMHCTBOM HX
CEPBUC-TIPOBAiIEPOB (MCKIIOUEHHEM SIBIISIETCS CIydaid, Korja GJIOK aApecoB MONydeH OT MpoBaiaepa, MapuIpyT K KOTOPOMY HauMeHee
HPEIIIOYTHTENICH, - B TAKUX CIydYasx dTOT IpOBaiep MOXET He aHOHCHPOBATh MapLIPYT SBHO, ITOCKOJIBKY BBIOOp 10 MakCHMaibHOM
JUTMHE COOTBETCTBHUSI 00ECHEUHT JOCTYI K CaliTy MpH aHOHCHPOBAHUM arperHPOBAHHOTO MapHIpyTa). B cuimy mepedncieHHbIX NPHYMH
“CTOMMOCTB” MapuIpyTa B TAKHE CETH NPAKTHYECKU He OyJIeT M3MEHSATHCS 10 CPAaBHEHUIO C CYIIECTBYIOLICH.

¢ Opraamsanuyu, MeHsIOIMe cepBHC-NpoBaiiiepa 0e3 cMeHbI ajpecHoro 0Jioka. B Takux ciydasx B arperHpOBaHHOM MapLIpyTe
MPEKHETO MpoBaliziepa BO3HUKAET Mporyck’. [IpemiaraeMplii Miiad JUis peIleHns. TAaKOW mpoGiaeMbl TpeOyeT OT HOBOrO NpoBaiigepa
AQHOHCHPOBATh CICNU(PUISCKHH MapHIpyT K HOBOMY KIHEHTY TaK, 4TOOBI 3TOT MapUIPyT OKa3bIBAICS Ooyiee MPENIMOYTHTEIHHBIM 3a
cuer Oomee AIMHHOTO coOTBeTCTBHUs. Jlnst obecmedeHus 3((GEKTHBHOCTH arperupoBaHMS OpPraHU3AIMAM, IUIAHUPYIOMUM CMEHY
CEepBHC-TIPOBaiiiepa, PEKOMEHAYETCSI MEHSTh U OJIOK aJipecoB, MOTydasi ero OT HOBOTO IpoBaiinepa. [ ynpoIieHns: Takoro mepexonaa
PEKOMEHAYETCA pa3pa60TaTb MEXaHU3MBbI, BKIIIOUAIOIIHNE YIIYUIIECHHBIE IPOTOKOJIBI U MPOUEAYPBl JUHAMUYECKOI'O BbIICJIEHUS apECOB.

'Classless Inter-Domain Routing
*BJIOK a[pecoB OpraHU3allkH IEPECTAET OBITh JOCTYIHBIM Yepe3 JAHHOTO npoBaiinepa. Ilpum. nepes.
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MepeBop RFC 1519 Pa3symMHble ceT oT komnaHum BiLiM Systems
OTMeTHM, 9TO HEKOTOPOE TOBHIIIeHNE d(PEKTHBHOCTU arperupoBaHus MOXKET OBITh JOCTHIHYTO U JUISi MHOTOJIOMHEIX CalTOB (U, B 00IIeM
ciydae, IS JIOOOTO calTa, COAEpIKAIlero MHOXECTBO JOrmdyeckux ceredl IP) 3a cuer BBIAENCHMS KIMEHTY HENPEPHIBHOTO OJOKa C
KOJIMYECTBOM aJPECOB, SBISIOMINMCS CTENEHBbIO 4mciia 2 (BMECTO MHOXKECTBA HE3aBHCHMBIX aIpecHBIX OJ0koB). B stom ciywae
MapmpyTHass HWHGOpManus OT KIMEHTa MOXET OBITh arperupoBaHa B OJHY Mapy aapec-macka. Kpome TOro, MOCKONBKY CTOMMOCTH
MapIIpyTa, CBS3aHHOTO C BBIIEJIICHHEM MHOTOJOMHOMY CaiTy OJl0Ka aJpecoB M3 MPOCTpaHCTBa MpoOBaiijepa, HE MPEBHIIIAET CTOMMOCTH
MapuIpyTa HpH CYILECTBYIOIIEM BBIAEICHUH NPOM3BOJIBHBIX OJNOKOB PErMCTPAIlMOHHBIMHM areHTCTBAMU, MMEET CMBICT BO BCEX CIydasx
BBIIEIATH aPECHOE MIPOCTPAHCTBO U3 MPOBANAEPCKUX OIOKOB.

Hmeer cMbICT Takke OTMETUTh, YTO arperipoBaHUE MOXKET BBINOJIHATHCS HA PA3HBIX YPOBHSAX CHUCTEMBI, YTO JEJIA€T BO3MOXKHBIM
arperupoBaHNe TAKMX aHOMAIBHBIX MapHIPYTOB Ha OoJiee BBICOKHMX YPOBHSX HepapXuu. Hampumep, eciii MHOTOIOMHBIA CalT HMOAKIIOYEH
K aByM pernoHansHbIM ceTsM NSFNET u o0e cern ucmonb3ytor aapeca u3 mpoctpaHctBa NSFNET, arperupoBanue mapuipyToB
npomsoiineT Ha ypoBHe NSFNET.

Hakoner, ciemyeTr OTMETHTh, YTO pEajHM3al[MI0 HOBOTO IUIaHA aJapecaliy, ONKCaHHAas B JOKYMEHTE MOXHO (M CllelyeT) HaduHATh
HE3aMeUINTENbHO, HO 3 (QEeKTUBHOE HCIONB30BaHUE 3TOrO IUIaHA IS arperMpoBaHHs MapUIPYTOB OylaeT TpeOoBaTh BHECEHHE M3MEHEHMI
B HEKOTOpbIE IPOTOKOJIBI MEXKIOMEHHOH MapmpyTusanuu. boiee Toro, peanusamus HPOTOKOJIOB OECKIaCCOBOM MEXKIOMEHHOU
MapIIpyTH3aluy 0e3 peajn3allid HOBOTO IUIAHA DAaCHpelelieHUs alIpecoB HE II03BOJMT obecrneuuTbh 3((GEeKTHBHOE arpernpoBaHUe
MapmpyToB (HHBIMH CIIOBaMH, TPeOyeTCsl M3MEHUTH IUIaH PaclpeleeHus aJpecoB M MPOTOKOIBI MapHIpyTH3alUd TPEeOYIOTCs Ul TOTO,
4TOOBI MOXHO OBbUTO AP HEeKTUBHO 0OBEANHATH MAPIIPYTHl M 3aMEIUTUTh POCT TabiIMI MapiupyTu3anun). OTMETHM, OIHAKO, YTO B TIEPUOL
MEX]y peajH3aliell HOBOTO IUIaHa PAaclpeelieHHs. aipecoB M Pa3BepTHIBAHMEM HOBBIX IPOTOKOJIOB MapIIpyTH3alUH pa3Mep TaOiuIl
MOXKET HayaTh YBEIMYUBATHCSl OYEHb OBICTPO. DTO CliefyeT MPUHUMATh BO BHUMaHHE MPU PaCCMOTPEHHUU BOIPOCOB PEANT3alLliH [UIAHOB.

IIpumeuanne. B mokymente mpu oOCYXIEHHHM W B IpHMepax MCIOJB3yeTcs HoTamust B (OpMe ceTeil M MacoK A Ipe/CTaBIICHUS
ajZipecaToB B MaplupyTtax. Takoe o0O3HaueHHE NPHMHATO Ui HAIJSITHOCTH M He TpeOyeTcs MCIONb30BaTh TAKyl JKe HOTAIMIO B
OOHOBIICHUSIX, TIEPEAABAEMBIX IIPOTOKOJIAMH MapIIpyTH3AIHH.

2.2 PacnpeageneHHoe BblaerieHUe aapecos

OcHOBHas wWJesd IUTaHA COCTOMT B BBIJCNICHHM KaXIOMY CEpBHC-IPOBaiiiepy OJHOTO HIM MHOXECTBa aJpecHBIX OiokoB kiacca C.
OpraHu3zaiyy, HCHOJb3YIOIIMEe MPOBalICpPOB I MOIKIIOUeHHs K Internet, mojyd4aroT 3aiaBacMblec OWUTOBBIMH MacKaMH IOJCETH W3
aJipecHOro MPOCTPAHCTBA MpoBaiiaepa.

CretyeT Takxke OTMETHUTB, YTO [0 Mepe PaclpOCTPaHEHHs IPOTOKOJIOB OECKIIACCOBON MEXIOMEHHON MapIIpyTH3alHH ONUCAHHEIE B 3TOM
IJIaHe TIpaBWJia MOTYT OBITh HCIOJIB30BaHBI /Ul BBIACNCHUS OOBeOUHEHWs (supernetting) wnm pa3OHeHHs Ha MOACETH OCTaBIIETOCH
CBOOOZIHBIM JIPECHOT'O TPOCTPAHCTBAa KiaccoB A W B (B mpenmonoskeHHH, 4To OECKIIaccoBas MEXKIOMEHHas MapHIpyTH3amus Oyner
JIOIYCKaTh CYILECTBOBAaHHE B CHCTEME ITOJICETEH, He SIBIIONIMXCS HENPEPBIBHBIMH, MM BCE KOMIIOHEHTHI OJHOro OJioka kiacca A wim B
OyayT comepKaTbCs B OJHOW IOMEHE MapIIpyTHU3aliK). DTO MO3BOJHUT HCIONB30BAaTh ONMKCHIBAEMBIN IUIAH JaX€ B TOM CIy4ae, Korja
cBoOoaHbIe Oyiokn axpecoB Kinacca C 3aKOHYATCS paHblle, HeXeln OyJeT peaju30BaHO IOJIrOCpodHOe perreHue. Takoil BapuaHT Oosee
moJpoOHO paccMaTpHUBaeTCs B IJaBe .

Hepapxuyeckoe pacnpefieieHue aJpecoB B TaKOH MaHepe IMpeIoJaraeT, 4To KIHEHThl C aApecaMH U3 IpoBaiepcKoro OJIoka ¢ TOUKH
3peHUsT MapIIpyTH3AIMK SBISIOTCS YacThI0 CETH JAHHOTO TIpOBaiifiepa W MapHmIpyTH3alMs K TakuM KIHEHTaM oOecreunBaeTcs
npoBaiinepom. Takol moaxox mpenmonaraer, YTo MapIIpyTHBIE JaHHBIE O MHOTOJOMHBIX caiTax (T. €., OpraHH3aIHIX, OJKIIOYeHHbBIX K
CeTSIM HECKOJBKHX NPOBANHAEPOB) JOKHBI OBITH M3BECTHBI BBIMICIEKAINM YPOBHAM HEPAPXHU.

HpeI/IMyHIeCTBaMI/I HEPApXUICCKOro paclupeACiiCHUs aApEeCOB IEPECUNCIICHBI HUXKE.

a) Oxwupmaercs, 9To OyZAeT MpOIIe HEeHTPATH30BaHHO BBIACIATH aJpeca CPABHUTENHHO HEOOBIIOMY YHCIY CEpPBHC-TPOBAHAEPOB, HEXKEIH
3HAYUTENFHO OOJIBIIEMY M ITOCTOSIHHO DAacTyIIEeMy YHCIy OTACNBHBIX KIMEHTOB. DTO He OyJeT paccMaTpHBaThCS Kak MOTEps J9acTH
aJIpeCHOr0 MPOCTPAHCTBA CEPBUC-TIPOBANIEPOB.

b) C yderom mocTtossHHOrO pocTta Internet 3To obecmednmBaeT MacIITAOHPyeMBIl cIOCOO paclpefeNeHHs aJpecoB C BO3MOXKHOCTBHIO
nepesayy MOJTHOMOYHUH 10 BBIIETICHHIO aAPECOB APYTHM areHTCTBAM.

B cuity cka3aHHOTO BBIIIE W B HHTEpEcax 0OecreueHns COrimacoBaHHOMN POLeAypPhI MOMydeHusI aapecoB Internet pekOMeHIyeTCs GOMBIIYI0
4acTh (€cu He BCe) aJPecoB PacIpeAeisiTh 4Yepe3 cepBHC-TNpoBaiiaepoB. bomee moxpobHOe 00CykKIeHHE 3THX BOINPOCOB BBl Hailiiere B
JoKyMeHTe [2].

3. AHanu3 npeumywecme

HoBslif MeTon pacmpeneneHHsi aApecoB 4Yepe3 CEepBHUC-TPOBAiIepOB MOXKHO HCIIONB30BaTh HE3aMEMJIHMTENIPHO M OH cpazy e Oyzer
obecrieunBaTh NMPEUMYIINECTBA B pe3ysbTaTe paclpeleleHus] NEeHTPaIN30BaHHBIX (YHKIUH BBIIENEHHS HOBBIX aapecoB. K coxanenuio
MpeNMyIIecTBa ISl JOCTH)KEHHS MPEUMYIIECTB OT CHIDKEHHUS Pa3MepoB IIT00abHO PacIpOCTPaHIEMBIX TaOIHI] MApIIPYTH3AMHA MOTYT
OBITh JOCTHTHYTHI TOJIBKO IOCIIE Pa3BEPTHIBAHHS IIPOTOKOJIOB OECKIACCOBOM MEXIOMEHHOH MapIIpyTH3allluH, CHOCOOHBIX paboTaTh ¢
MPOU3BOJIBHBIMU NTapaMu ajpec-Macka. TONbKO B 3TOM CIIydae CTaHET BO3MOXKHBIM arperHpoBaHUE OTIAENHbHBIX ceTel kinacca C B Gomee
KpyTIHBIE OJIOKH, IPEACTaBIsIEMbIC B TaONIMIIe MapIIPYTH3ANN OJHOHN 3aIUCEIO.

OTO 03HAyaeT, YTO HOBBIM IUIaH caM MO ce0e He CMOXKET OKa3aTh BIMSHUS Ha POCT pa3MepoB TaOmul MapumpyTuzauuu. OgHaKo mocie
pa3BEpPTHIBAHMUS HOBBIX NPOTOKOJIOB MEXKJOMCHHOI MapuIpyTH3alMid HAYHETCS He3aMEIJIMTEIbHOES CHIKCHHE YHMCNa 3aluceil 1711 HOBBIX
ajipecatoB, KOTOPbIE JOJDKHBI OyIyT MepeaaBaThCs MPOTOKOJIIAMU MapIIpyTU3anud. J(eTanbHblid aHaIN3 3TOro Hpolecca U MepMaHeHTHOTO
CHIDKEHHSI CKOPOCTH POCTA pa3MepoB TaOJIMI] MapLIPYTHU3ALMH JTACTCS B CIEAYIONIeH IiaBe.

CrenyeT Takke OTMETUTh YTO CYIIECTBYIOIIUM “TIIIOCKHMIA™ METOX LIEHTPaJN30BAHHOIO paclpeesICHHUs aJ[pecoB CBA3aH CO 3HAUUTEIbHBIMU
OIOpOKpAaTHUECKUMH M3/ICP’KKaMH B areHTCTBE IO pacrnpezneneHuto. [t nosbinieHus 3QGEKTUBHOCTH Mpoliecca paclpeeeHus aJpecoB
(Oe30THOCUTENIPHO K WX HEXBAaTKE WIM IEpPEeroJHEHUI0 Ta0NHI[ MapIIpyTU3alUHM) MEXaHHW3M pPaclpelesieHUus ClelyeT W3MEHHTb.
Hcnonb3oBaHne HPEIOKEHHOTO B 3TOM JOKYMEHTE MeXaHu3Ma OyAeT MMeTh TakKe IO3UTHUBHBIA 100OYHBIH 3(dexkr — 3a cuer
pacnpeneneHust GyHKIHH BBIACIECHHS aIpeCOB CYIIECTBEHHO CHU3MTCS 3arpy3Ka EHTPAILHOTO areHTCTBA.

3.1 CywecTByloWwas KapTMHa pacnpeneneHns

Hedopmanpreii anamms "network-contacts.txt" (daitnm moctymen wepes DDN NIC) mokassiBaer, uro Ha 2 ¢eBpans 1992 r Ovuto
pacmpeneneHo 46 cereit kiaacca A u3 126 Bo3MoxHBIX (cBoOoneH 81 610k) u 5467 u3 16382 Bo3MOkHBIX 0JI0KOB Kilacca B (cBoGomHO
10915). B npenamnonoXeHu, 9TO TEHACHIIMH pACTpelesICHHs aJpecoB OyAyT COXpaHATHCS, YHCIO BHIAENSEMBIX OJOKOB Kiacca B Oymer
yBaMBaThCS MPUONU3UTENBHO 3a Tof. [Ipu TakoM pocTe CKOpPOCTH BCe CeTH Kiacca B OyIayT pacmpeneneHbl B Te4eHHE NMpUMEpHO 15
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mecsiieB. Ha 13 stHBapst 1993 r. Obutn pacmpeneneHsl 52 cetn kiacca A u 7133 cerm knacca B. MbI mpennonaraeM, 4To W3MEHEHHE
CKOPOCTH pacrpe/ieieHus OJIOKOB Kiiacca B 00ycioBiieHO HavyanoM pealu3alnul paccCMaTpUBaeMOro 31ech IUIaHa.

3.2 UcTtopua pocTta pasmepoB Tabnumy

Tabnuya 1: Pocm pazmepa anoncupyemvix mabauy mMapupymu3ayuu

Mama Yucno 3anuceii Mama Yucno 3anuceii Hama Yucno 3anuceit
nexabpsp, 1992 8561  mronb, 1991 2982 nexabps, 1989 897
HOSIOpB, 1992 7854  maii, 1991 2763 HOs0pH, 1989 837
OKTsI0pb, 1992 7354 anpens, 1991 2622  okts0ps, 1989 809
ceHTsopn, 1992 6640 wmapt, 1991 2501 | cents6ps, 1989 745
aBrycr, 1992 6385  espanp, 1991 2417 asrycr, 1989 650
HioJb, 1992 6031  suBapsk, 1991 2338  utonn, 1989 603
HuroHb, 1992 5739 nekabps, 1990 2190 | mrons, 1989 564
Maif, 1992 5515 Hoa6pB, 1990 2125 wmaif, 1989 516
arpentb, 1992 5291 oktsa6ps, 1990 2063 | anpensb, 1989 467
Mapt, 1992 4976 cents6pn, 1990 1988 | mapr, 1989 410
¢eBpann, 1992 4740 aBryct, 1990 1894 | herpanp, 1989 384
stHBapb, 1992 4526 wronn, 1990 1727  suBapsb, 1989 346
nexabps, 1991 4305 wuronb, 1990 1639 | nexabps, 1988 334
HOsI0pB, 1991 3751 wmaii, 1990 1580 HOs16ps, 1988 313
OKTSI0pB, 1991 3556 ampens, 1990 1525 | oxTs16pB, 1988 291
ceHTs0psh, 1991 3389 waprt, 1990 1038 | cents6psn, 1988 244
aBrycr, 1991 3258 ¢espanb, 1990 997 | aBryct, 1988 217
urojb, 1991 3086 sHBapb, 1990 927 | uronn, 1988 173

B tabmune 1 npuBenens! qanasie MERIT.

3.3 leTanbHbI aHanNu3

CylIecTBYIOT HE3HauuTEIbHbIE M3IEPKKH TEXHHYECKOro M aJAMHHUCTPAaTHBHOIO THIIA, CBS3aHHblE C peaJu3aleidl HOBOTO IJIaHa
pacrperneneHns aapecoB. AIMUHHCTPAaTUBHEIE H3JepKKH cBs3aHbl ¢ yoexxaeHneM NIC, IANA u cepBuc-npoBaiiiepoB ¢ HEOOXO0IUMOCTHIO
peanusanuy 3TOrO IUIaHA — 3Ta 3afada He MpEACTABIAeTCS CIO0XKHOH. BakHO 4TO mHpHM peanu3allid 3TOTO IUIAaHA CYIIECTBEHHO
cokpamarorcst m3aepxkku Ha nenrpamm3oBaHHoe (NIC m IANA) pacnpenenenue angpecoB. OgHako Ui IONyYeHHs HPEHMYINECTB B
pe3yibTaTe arperupoBaHHs MaplIpyTHOH MHpopMaumuu TpeOyeTcs BO3MOXHOCTH MPEACTABICHHUS MapIIpyToB B (hopMe HOMEPOB ceTed u
MacoK IPOM3BOJBHOTO pa3sMepa (B OTIMYHE OT (PUKCHPOBAHHBIX pa3MepOB HOMEpOB ceTei M Macok mis kimaccoB A/B/C). IMommepxxa
a/pecoB M MacoK He(HKCHUPOBAHHBIX Pa3MepoB JODKHA OBITH T0OaBlICHA B MCIONB3yeMble IPOTOKOJIBI MEXIOMEHHOI MapUIpyTH3alnu.
Takum o00pa3oMm, M3EEPKKH TEXHHUECKOTO XapakTepa 3aKIIO9aloTCd B pealn3allid IPOTOKOJIIOB OECKIAcCOBOM MEKIOMEHHON
MapuIpyTU3alUu.

3.3.1 lpeumywiecmea Hoeo20 rniaHa adpecayuu

Peanuzanus ninana oGecrieunBaeT Ba MPEHMYIIECTBA!

¢ CcymecTByIomas npobieMa HEXBaTKH aJpecoB Kiacca B Moxer OBITH pelmeHa BBIJENICHHEM IOAXOIIIEro yucia 61okoB kmacca C
opraHu3anusM cperHux pasmepos (200 - 4000 xocToB);

¢ 1ocie pas3BepThIBaHMA NepepadOTaHHBIX MPOTOKOJIOB MEXIOMEHHOW MapLIpyTH3alMy MPOM30HIET He3aMeAIUTEIbHOE CHUKEHHE
qucia 3anuceid B TaOnMIax MapIIpyTH3alliM, a BIOCJIEACTBHUM CKOPOCTh POCTa TAaOMMIl (Ui MapLIpyTHU3aTOPOB, HE HCIOJIB3YHOLIUX
MIPUHATOTO 110 YMOJYAHHUIO ITyTH) CYIIECTBEHHO CHU3UTCS [0 CPABHEHHUIO C TEKyIIel CKOPOCTHIO MX POCTa.

3.3.2 OueHka ckopocmu pocma pa3mepoe mabnuy

B saBape 1992 1. pasMep Tabnu a MapUIpPyTU3ATOPaX, HE UCIOJIB3YIOMMX MPUHATOTO MO YMOIYAaHHUIO MyTH (HapUMep, B MarucTpaabHBIX
mapmpytuzaropax NSFNET) cocrapmsn npubmusutensro 4700 3amuceil. DTo 3HaUeHHE OTpakaeT TEKYHIMH pa3Mep MapHIpyTHOH 0a3bl
nmaHHeIX NSFNET. IIpocMOTp cTaTUCTHKH pOCTa pa3MepoB TaOJIMIl [TOKA3bIBACT, YTO B CpeHeM 3a nepuol Mexxay 1988 u 1991 rogom stot
pasmep yzaBamBaics Kaxaple 10 MmecsieB. Eciu mpeanosokuTh, YTO Takas CKOPOCTh COXPAHUTCS (HET OCHOBAaHUS [UIS HMHBIX
MPEANONIOKEHNI ), MOXKHO OXKUAATh, YTO 32 J[Ba ToJla pasMep Tabiull B MapUIpyTH3aTOpax, HE MCIOJB3YIOMUX MPUHATOTO M0 YMOIYAHHIO
MapuipyTa, Bo3pacteT 10 30000. B mpuBeseHHOM janee aHaIM3e MpPEATONIaraeTcs, YTO SKCIOHEHIMANbHOE pacimupeHue Internet Oyner
COXPaHSAThCH.

Crelyer OTMETHTb, YTO B 3THX OLEHKAaX HE NMPHHMMAJCA BO BHHMaHHE TOT (hakT, 4TO B CHJIy HEXBAaTKH aJpecoB kiacca B, MHorue
OpraHM3alliM MOTYT HOJy4aTh B3aMEH MHOKecTBO OinokoB kiacca C. IIpeanonaras, 4To KOMIIAHUM CPEIHHX Pa3MEPOB, KOTOPHIM paHbIIIE
BbIIaBanuch Ono0ku kimacca B Oynyt momyudats oT 4 mo 16 cereit kmacca C, MBI BHIOMM, YTO CKOPOCTh POCTa pa3sMepoB TaOIHIl
MapuIpyTH3alMd MOXKET YBEIMYUThCA BABOE WM Jaxe B 4 pa3a. OTO O3HAuaeT, 4TO YHCIO 3aliceld B MapIpyTU3aTopax, He
HCIIONB3YIOMUX MPHHATOTO M0 YMONTYaHHIO MyTH, MokeT npeBbicuTh 10 000 B Teuenne mectu MecsineB u 20 000 meHee, yeM 3a TOf.

B nexabpe 1992 pazmep TaOuIbl MapuipyTH3anuu cocTaBisut 8500 3amuceit, XOTs 1O MPOTHO3aM B TaOJHIIaX JOJDKHO OBLIO COMIEPKATHCS
yxe 9400 mapuipyToB. B HacTosmmii MOMEHT ellle HESCHO, MOKHO JIM TOBOPUTh O CYIIECTBEHHO M3MEHEHHUU CKOPOCTH POCTa pa3MepoB
Ta0IIHUII.
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HpI/I peanm3anu MpeaIoKEHHOI0 MmjiaHa CKOpOCTbh poCTa Ta6J'II/II_[ B MapuipyTusaTopax 663 NPUHATOTO IO YMOJTYaHUIO MapHipyTa CUJIIbHO
3aMEUISICTCA, MMOCKOJIBKY OosbIIas 4acThb BBIACIIACMBIX BHOBB aJp€COB 6yZ[CT OTHOCHUTBCSI K OJHOMY U3 OOIBIINX 6JIOKOB, BBIACIICHHBIX
CepBHC-HpOBaﬁHepaM. ):[JISI yHpouieHus aHalin3a 6y;[eM npeamnojarat CKOPYH pealu3aliio IJlaHa W pa3BEPTbhIBAHUC 06HOBHeHHBIX
MPOTOKOJIOB MapUIpyTH3allMu. ByaeMm mpennonarats Takke, 4TO BBIIEICHHBIX W3HAYAJIBHO IMpOBaigepaM OJOKOB agpecoB XBATUT HA JIBa
OmmKafIIuX romaa.

ITockonbKy B COOTBETCTBMM C STHM IUIAHOM MHOTOJIOMHBIC CETH JOJDKHBI IO-TIPEKHEMY SBHO aHOHCHPOBATH ceOs 4epe3 chUcTeMy
(cormacHo mpaBuiy #l, onmcanHoMy B maparpade 4.2), mpemosaraetcs, YTO YHCIO MapLIPyTOB M3 TaKWX ceTeil OyAeT OCHOBHBIM
(axTopoM pocTa TabIMI MapIIPYTHU3ALKH [TOCIIE TOTO, Kak OyAeT pealn30BaH IUIaH arperupoBaHus MapIIpyTOB (supernetting).

Ilo TekymmuMm oIleHKaM YHCIO MHOTOJOMHBIX OpraHW3aIWi, MOAKIIOYEeHHBIX K Internet, menee 100. Kaxnmas w3 Takux opraHuzamuit
HCTIONB3YeT OAWH WM HECKOIBKO HOMEpOB ceTell. Bo MHorux cimydasx (mocie peanusallii 3TOrO IUIaHA — BO BCEX) HOMepa ceTei
OpraHM3aluy UIYT MOCIEIO0BATENBHO, YTO TTO3BOJISIET arperupoBaTh 3TH CETH NPU aHOHCHPOBAHWU MapIIpyTOB. DTO 03HAYAET, YTO YHUCIIO
MapuIpyTOB, aHOHCHUpPYeMbIX B Internet ais MHOTOIOMHBIX CeTel MOXET ObITh HPHOJIU3UTENBHO pPAaBHBIM YHCIY MHOTOIOMHBIX
opraHuzanuii. B mpeanonaoskeHuu, 4To KOIMYIECTBO MHOTOJOMHBIX OpraHM3aluil OyHeT yIBauBaThCs KaXKAbIM Toj (3Ta OIEHKa MOXET
0Ka3aTbCsl TPEYBEINYCHHOM, MOCKOIBKY KaXJO€ IOIKIIOYEHHE CTOMT JCHEr), YHMCIO MapIIpPyTOB JUIi MHOTOJOMHBIX CeTeil BhIpacTeT 3a
Tpu roza npubnusurensHo 1o 800.

[peamnonoxum nanee, 4to cyniecTByer okoio 100 cepBHC-TIpOBaiepOB M KaXJIOMy M3 HUX TakXkKe TpeOyeTcs aHOHCHPOBATH CBOW OJIOK
azpecoB. OJHaKO B pe3ysbTaTe arperdpoBaHUs TAKOE aHOHCHPOBaHUE OyneT co3aaBaTh TONbKO 100 JOMONHUTENBHBIX MapHIpyToB. Bynem
MPEAIOJIaraTh, 4YTO 10 UCTCYCHUH JIBYX MEPBBIX JIET HOBBIC CEPBUC-TIPOBAICPHI BKYIE C HOBBIMH OJOKAMH CYIIECTBYIOIIMX MPOBAHICPOB
Oyayt n06aBisaTh 50 MapipyToB B rof. TakuM oOpa3oM, CyMMapHOE Yuciio MapuipyToB coctaBut 4700 + 800 + 150 = 5650. Dro maer
roJI0OBOM MPUPOCT OKOJIO 6%, 4TO BO MHOI'O pa3 MeHblle HbiHelHero pocta B 130%. B sTom ananuse mpeanonaraercs HezamMeIUTeIbHas
peanu3anus npeiaraeMoro IiaHa ¢ MOJHBIM COOTBETCTBUEM NOKYMEHTY. OTMETHM, YTO MPU aHAIMW3E MPUHUMAJICS BO BHUMAaHHE TOJBKO
OIIMH ypOBEHb arperMpoOBaHMs MapHIpyTOB B ceTH Internet — pasymMHOeE BEIIENICHHE AJPECOB IMO3BOJHT HCIOIH30BATh MHOTOYPOBHEBOE
arperupoBaHue.

OueBHAHO, YTO HMPOTHO3BI HE MOTYT OKa3aThcs TOUHBIMH Ha 100%, paBHO Kak HE ClemyeT OXHAaTh He3aMeIIUTENbHOM M MONHOM
peanu3anuy npeuIoKeHHoro miana. OgHaKo NpU BEIIOJIHEHHH 3Toro miaHa 90% cepBHC-TIpoBaiiepoB NpHUBEAET K TOMY, UTO B TEUSHHH
Tpex JIeT pasMep Tabmun MapmpyTtuzanuu gocturHer 4700 + 800 + 145 + 7500 = 13145, Torga xak CymIecTBYIOIIME TEMITBI MPUpPOCTa
HPUBEIYT 33 TAKOE k€ BpeMs K pocTy Tabumi npubnusuresnsHo 1o 75000 mapmpyTos.

4. N3MeHeHuUs1 MPOMOKOJI08 U NPakmMuKu MeX00MeHHOU Mapwpymu3ayuu

OueBnaHO, 4TO Il S(GQEKTHBHONH NOIAEPXKKH supernet mHoTpeOyeTcss H3MEHEHHE IPOTOKOJIOB MAapIIpyTHU3alud M CII0COO00B
HHTEpIpeTaluy MappyTHOH nHopmarmu. s “HOBBIX” HPOTOKOJIOB MEXKIOMEHHOH MapIIpyTH3alMH M3MEHEHHS] CHHTAKCHCA JOJDKHBI
OBITh CPAaBHHUTEIILHO HEBEIMKH. DTOT MEXaHH3M He OyZeT paboTaTh CO CTapbIMM IPOTOKOJIAMHU MeXJOMEHHOI MapmpyTn3anuu tuna EGP2
— Uil oOecIieYeHus] MHTEPOINepadenbHOCTH CO CTapbIMH CHUCTEMaMHM, HCIIONB3YIOIMMH TaKHe IPOTOKOJBI, CIEIyeT OOpaTUThCS K
MEXaHU3MaM OO0ECIedeHHs IPHUHATOTO IO YMONYAaHHIO MapIipyTa WIH TpeOoBaTh, YTOOBI HOBBIE MapIIPyTH3aTOpPHl HpH OOMeHe
nH(pOpManuei co cTapbIMU pa30MBaIN arpernpoBaHHBIE MapIIPYTHI IT0 HOMEPaM OTAENBHBIX ceTel. [I0CKONbKy IepBBIi BApHAHT SIBISETCS
TPUBHANBHBIM, a BTOPOIl CIHMIIKOM TPOMO3AKUM (3HAUHTENBHBIA pPacxXoj MaMSATH Ha pa3feleHHe arperupoBaHHBIX MAapIIPYTOB),
PEKOMEHIyeTCsI HCIIOIb30BaTh NEPBBI BapHAHT — TOrJa CTapble CUCTEMBbI CMOTYT IO-IPEKHEMY HCIOIb30BAaTh MEXAHU3M IPUHATOIO IO
YMOJYaHHUIO MapHIpyTa.

OTMmeTHM, YTO HACTOSINMH IUIAaH NpearojiaracT HCIIOJIb30BAaHHE B OPraHU3ALUAX, KOTOPBIM TpeOyeTcs HMIIOPTHPOBATh supernet-
MH(POPMALIMIO B CBOIO CHCTEMY MapIIPYTHU3aLlMHM, JOJDKHBI MCIONB30BaTh NPoTOKoJbl IGP, moanepxkuBaromue 6eCKiIaccoBbIe MapIIPYThI
(mampumep, OSPF [1]). Cucremsl, ucnons3ytomue crapsle nmpoTtokossl IGP, MoryT mo-mpexxHeMy aHOHCHPOBATh M IOJNydaTh supernet-
UH(POPMALUIO, HO OHU HE CIIOCOOHBI PACIIPOCTPAHSATH TaKyr0 HH(POPMAIUIO Yepe3 CBOM JJOMEHBI MapIIPyTH3AINH.

4.1 U3meHeHuA ceMaHTUKu

Jlns peanuzanMu paccMaTpUBaeMOro 37eCh IUIaHA HYXXHO BHECTH JBa (YHIAMEHTAJIBHBIX W3MEHEHHS B IIPOTOKOJIBI MEXKIOMEHHOM
MapmipyTa3anud. IlepBoe M3MEHEHHE 3aKJIIOUaeTCsl B OTKa3e OT HCIONB30BAHUS “KIIACCOB CEeTeH” - MAHHBIA IIaH MpeaIoyiaraeT d4To
ajipecaTsl MapuIpyTa IpeCTaBISIOTCS MapamMy “HOMep CeTH — Macka” W BBIOOp MapLIpyTa OCYIIECTBIISIETCS IT0 MAaKCHUMAJBHOI JUTHHE
COOTBETCTBUA (T. €., JUI1 KOHKPETHOTO afpecara MOXeT CyIIeCTBOBATh MHOXKECTBO IOAXO/SIINX Hap “HOMEp CeTH — Macka’”, U3 KOTOPBIX
BBIOMpaeTcsi ¢ OoipbmmM pa3smepoM Mackw). CoBpeMeHHBIE NPOTOKOJBI MapUIPyTH3aldy B OCHOBHOM HE MOAJEPKHBAIOT KOHIICIIIHIO
arperupoBaHms MapuIpyTOB M BTOPOE W3MEHEHHE COCTOUT B PEalM3al[i HOBOH CEMAHTHKHU C MOIICP)KKON arperHpoBaHUS B MPOTOKOIAX
MEXAOMEHHOW MapupyTtuzanuu. IIpu arperupoBaHuy MapHIpyTOB Ul MHOIOAOMHBIX CaiTOB WM CAiTOB, KOTOPBIE CMEHUIIU CBOETO
npoBaiiiepa MOTYT BO3HHKATh JOMOJHHUTENBHBIE CIOKHOCTH. K cHacThro IS TaKWX CIIydaeB MOXKHO OMNPEEINTh HECKONBKO JOCTATOYHO
MPOCTHIX TPABHUIL.

4.2. NMpaBuna aHOHCUMPOBaHUA MapLLUPYTOB

1. Mapmpyrmam/m KO BCEM aJpecartaM JOOJDKHA OCYHICCTBIATLCA TOJIBKO C€ HCHOJb30BaAHUEM IIYTH C MaKCUMaJbHON JITMHOU
COOTBETCTBHUS. ITO noapasymMeBacT, 4YTO aApe€caTbl, ABJAIOIHUECI MHOI'OJOMHBIMH, BCErJa SBHO AHOHCHUPYIOTCA B JIOMCH
MapuipyTusanuu. Taxue MapHaIpyThbl HEJIb3s O6'beﬂI/IH$ITI) C APYTUMHU — UHTYUTUBHO MOHATHO, YTO AJIA MHOTOJOMHOH CETH BCE €€ IyTH B
JAOMEH MapupyTulanuu, paCHOJ’IO)KeHHBIf;I BBINIIC B CETEBOU Uepapxuu, NOJIKHbBI OBITh W3BECTHHI B pacnonoxceHHoﬁ UECPAPXUICCKU
BBIIIIC CCTH.

2. JloMeH MapHIpyTH3aluy, OOBEIUHSIONIMH MHOXKECTBO MapIIPyTOB B OJMH, JIOJDKEH OTOpAachIBaTh HMAaKeTHl, KOTOPOE COOTBETCTBYIOT
arpernpoBaHHOMY MapUIpyTy, HO HE COOTBETCTBYIOT HH OJHOMY U3 SBHBIX MapUIPyTOB, HCIIOIb30BAaHHBIX IPH CO3JAHHH
arperupoBaHHOTO MapuipyTa. OTO BaXKHO JUIS TPENOTBPALICHUS II€TeNb B MapIIPYTH3alUH HpH HAINYUM MEHEe CICHU(pHIHON
nHpopMayy (HarmpuMmep, NPUHATOTO MO YMOMYAaHHIO MapmpyTa). Pa3paboTdnkam ciemyeT MMeTh B BHAY, YTO OJHHM M3 IPOCTBIX
CIoco00B peanm3aliy 3TOTO NpaBmiIa OyIeT MoJJep)kka Ha TPAaHUIHBIX MapHIpyTH3aTopax ‘HUCXOMASIIETO” MapuIpyTa B KaKAylo U3
HCTIONB3YEMBIX TIPU arperupoBaHuu cereil. Ilpu mcrmonb3oBaHuM MpaBHiIa BHIOOpa MapIipyTa 0 MaKCHMalbHOW JUIHHE COBIAACHHUS,
Bech TpauK, apecOBaHHBIN MONydaTeNsIM, K KOTOPBIM HE W3BECTHO SIBHOTO ITyTH, OyneT oTOpachBaThCS.

OtmeTuM, 4YTO BO BpEeMs OTKA30B B CETH, MOTYT IPOMCXOAUTh YaCTHUYHBIC HAPYIICHUS MapIIPyTH3alUM JUI CaiiTOB, KOTOpble OepyT 00K
aJIpecoB OT OJHOTO CEPBHC-NPOBaiizepa, a pealbHO JOCTYIHBI Yepe3 APYroro (3TO callThl, CMCHHBIIHE MpoBaiinepa 6e3 3ameHbl Onoka
agpecoB). IlpaBunmo 2 OymeT mpenoTBpamiaTh BO3HUKHOBEHHE peEalbHBIX MpoOiieM, BBIHYXKAas OTOpachlBaTh Takoi Tpaduk
MapIIPyTH3aTOPOM, aHOHCHPYIOIIMM arperupoBaHHbIH MapIIpyT, HO BBIBOJ NPOTPaMMBI traceroute W APYrHX MHCTPYMEHTOB TaKOrO THIA
Oyzmer moOKa3bplBaTh HalIW4ue NPoOiIeM B CETH NpoBaiifepa, aHOHCHUPYIOIIETO arperMpoBaHHBI MapHIpyT. DTO MOXET BBOAWTH B
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3a0uyxieHre (cM. mpuMep B maparpade 5.2). Pemenue 3toil mpoOIeMsl UTs MPOTOKOJIOB MEXIOMEHHON MapIIpyTH3aIUH, CYIIECTBYOIIAX
Ha MOMEHT CO3JIaHUsI ITOTO IUIAHA, HE MPEICTaBISETCS BO3MOXKHBIM. [IpobiiemMa 1omKHa OBITH pelieHa MpH CO3JaHUU HOBBIX IIPOTOKOJIOB
MapuIpyTH3AIHH.

IIpuBeieHHBIC HMKE PEKOMEHAAIUH MO3BOJISIOT OOOOIIUTH 3TH MPaBUIA A TOrO, YTOOBI MOXKHO OBLIO BOCHPHHHMATh MPOHM3BOJIbHBIC
mmapel HOMep-MacKka JUisl BCeX apecaToB. ENMHCTBEHHBIM OTpaHHYCHHUEM OCTacTCsl TpeOOBaHHE K HEMPEPHIBHOCTH OUTOB Macku. OTMETHM,
YTO JUIS TPHUHATOTO MO yMOIYaHUIO MapIIpyTa HCIOJB3yeTcs BBIpOXKICHHAs mapa aapec-macka (0.0.0.0, 0.0.0.0), xoTopas momkHa
BOCIIPHHUMATBCS BCEMU peanu3anusiMi. Jis [peIOTBPAINCHHS CIIy4allHOrO AHOHCHPOBAHUS STOTO MapIupyTa 4Yepe3 MPOTOKOI
MEKJIOMEHHOM MapIIpyTH3alud, TaKOW MaplmpyT HHUKOTAAa HE JOJDKCH aHOHCHUPOBATHCS, €CIIM KOHKpETHAas KOHQUTypalus HE 3aJaet
HEOOXOIUMOCTh TAKMX aHOHCOB.

Cucremsl, 0OpabaThIBaloNyie aHOHCH! MapIIPyTOB, JOJKHBI OBITH CIIOCOOHBI IIPOBEPHUTH KOPPEKTHOCTH MONIydeHHOH MH(popManny. Takum
00pa3oM, pean3alus AaHHOTO IUIaHa, KOTOpas (GUIBTPYET aHOHCHI MAapLIPYTOB, JOJDKHA TAKOKE IOJUIEPKMBATH MACKH B JJIEMEHTAX
¢unprpa. YTOOBI YHPOCTHTH AJMHHHUCTPHPOBaHHE OyAEeT IOJNE3HO B JJeMEHTaX (WIbTPAlMHd aBTOMAaTHYECKH pasperiats Goliee
crieruYHbIe aapeca u Macku. Takum 0Opa3oM, Habop GUIBTPOB BHIA

accept 128.32.0.0

accept 128.120.0.0

accept 134.139.0.0

deny 36.2.0.0

accept 36.0.0.0
Oyner paborarh Kak QUIBTPEI

accept 128.32.0.0 255.255.0.0
accept 128.120.0.0 255.255.0.0
accept 134.139.0.0 255.255.0.0
deny 36.2.0.0 255.255.0.0
accept 36.0.0.0 255.0.0.0
3T0 MpOCTO AeNaeT IBHBIMU MacKH CeTei, KOTOpbIe HESBHO Mpe/Ioiaraiiuch s cereii kinaccos A/B/C.

4.3. Kak paboTaroT npaBuna

IIpaBuno 1 rapanTupyeT COBMECTUMOCTb aIrOPUTMa MaplIPyTU3alMM B Pa3HbIX pealu3alUsiX U COBMECTUMOCTb C JPYTrHMMHU NPOTOKOJIAMH
MapmpyTtu3anun (takumu, kak OSPF). MHOrogoMHBIE CeTH BCET[ja aHOHCHPYIOTCS SIBHO K)KIBIM CEpPBHC-TIPOBANIEPOM, depe3 KOTOPOTro
OHU MapHIPYTH3UPYIOTCS Ja)ke €CIM TaKUe CETH SIBIIAIOTCA YacTbIO arperupoBaHHOIO MaplLIpyTa CepBUC-TIpoBaiinepa. MoxeT Ka3arbcs,
YTO “OCHOBHOW™ MpOBaiiiep MOXKET HESIBHO aHOHCHPOBATh MHOTOJJOMHYIO CeTh (KaK 4acTh arpeTHPOBAHHOTO MapIIpyTa), OJHAKO MPABUIO
BEIOOpa MapuIpyTa Mo HaUOONBIISH [UTMHE COOTBETCTBHS IIPUBEIET K TOMY, 4TO paboTaTh 3TO He OyIeT.

IIpaBuno 2 rapaHTHpyeT, YTO B pe3yIbTaTe arperHpOBAHUs MapIIPYTOB HE 00pa3yeTcsi MapIIpyTHHIX MeTenb. PaccMOTpHUM CeTh CpemHero
ypOBHS, KoTopoi BbIgeneHo 2048 GmokoB azxpecoB kmacca C, HaumHas ¢ Homepa 192.24.0.0 (cM. Takke mpumep B rimase 5). Cpemamit
YpOBEHb IepenaeT B “MarucTpaib’ cBou aHOHCHI 192.24.0.0/255.248.0.0. IIpeanonaoxuM, 4To Ui “MaruCTpalbHON’ CETH BBIACIEH OJIOK
aapecoB 192.0.0.0/255.0.0.0. Orta cetb Torma OymeT aHOHCHPOBATH HA CPEIHHUH YPOBEHb arperHPOBAHHBIA MapLIpyT Ui 3Toro Onoka. B
TaKOM ClIy4ae, €CJI CeTh CPEIAHEro YpPOBHS yTPATUT BHYTPEHHIOIO CBS3HOCTBH C ceThio 192.24.1.0/255.255.255.0 (4acth arperupoBaHHOIO
Mapuipyta), Tpaduk U3 ‘“‘MarmcTpanu”’, aapecoBaHHBIH XxocTy 192.24.1.1, Oymer COOTBETCTBOBATH AHOHCHPYEMOMY CPEIHHM YpPOBHEM
mapupyty. Korna takoi Tpaduk momaner Ha cpeiHHH YpOBEHb, 3Ta ceTh He nobkHa aHoHcy 192.0.0.0/255.0.0.0, momyueHHOMY W3
“MarucTpaibHON” CEeTH, MOCKOJBKY 3TO OyAeT MPUBOAUTH K BOSHUKHOBEHHIO NETIM B MapumipyTu3auuu. [IpaBwio 2 roBOpHT, 4TO IS
CpEeIHEro YpOBHS HENOMYCTHMO HCIIONB30BAaTh MEHEe CIEHU(UYHBIN MapIIpyT, KOTOPHIH COOTBETCTBYET OJHOMY M3 arperMpyeMbIX 3TOM
ceTpi0 MapmpyToB. OTMeTuM, 4TO0 00paboTka “Mapuipyta mo ymomdanuio” (0.0.0.0/0.0.0.0) sBiseTcss crenManbHBIM CIydaeM 3TOTO
IpaBUiIa — CETh HE JOJDKHA HCIIONB30BaTh NPHHSATHINA [0 YMOJYAaHHUIO IyTh IS aApecaTroB, KOTOPHIC SIBISIFOTCS YacThIO aHOHCHUPYEMOI'o

9TOH CEThIO arpernpOBaHHOTIO MapLIPyTa.

4.4. OTBeTCTBEHHOCTb 3a HAaCTPOWKY arperMpoBaHus

JloMeH, KOTOpPOMY BBIZEIEH AHANa30H aJpecoB, HMEET UCKIIOYMTENbHOE MPAaBO Ha arperMpoBaHUE MapIIPyTOB ISl CBOETO aJPECHOTO
MIPOCTpaHCTBA. B 00BIYHOM ciTydae aBTOHOMHasI cucreMa (AS) OyaeT HCIoIb30BaTh Ha IPAaHUYHBIX MapUIpyTH3aTOpax KOHQHUTYPAI[HOHHBIE
KOMaHJIbl AJIsl arperHpoBaHUsl HEKOTOPOM 4YacTH CBOETO aJpecHOr0 IMpOCTpaHCTBAa. JOMEH MOXET TakKe INepeiaTh (IenerupoBaTh)
TIOJTHOMOYHSI arperupoBaHus MapHIPyTOB B JPyroi JoMmeH. B 3ToM cirydae arpermpoBaHme OyIeT OCYIIECTBISATHCS APYTHM AOMEHOM HA
OJTHOM M3 €r0 TPaHUYHBIX MapLIPyTU3aTOPOB.

Korzma mapmpyTusatop Ha rpaHHIE MEXTy JOMEHAMH arperupyeT MapHIpyThl, €My Hy>KHO 3HAaTh JWama3oH ajapecoB IP, mms xoTopeix
00BeUHAIOTCS. MapIIpyThl. OCHOBHBIM MPUHIIUIIOM OOBCIMHEHUS SIBISETCS arperHpoOBaHUE KaK MOXKHO OOJIBIIErO YKClIa MapIIpyToB 0e3
BKJTIOYEHUs] B OOBEIAMHEHHBIH MapIHIpyT TeX OJOKOB, KOTOpbleé HE MOTYT TPaKTOBAaThCS KaK 4YacTh OJIOKA aJpecoB BBHUIY HaIWYUsS
MHOT'O/IOMHBIX CalTOB, IPUHATOM MOJUTUKYU U IIp.

OmHUM M3 MEXaHH3MOB SIBJISETCS arperupoBaHHe, OCHOBAHHOE TOJIbKO HAa JUHAMUYECKON MapuipyTHO# uH(opmaiuu. Takoil croco6
CBSI3aH C PUCKOM HETOYHOIO YKa3aHMs [Uala3oHa IpU OTCYTCTBUU TOTO WIM HHOIO MapIIpyTa U HE BCErja BO3MOXKHO OTIMYHUTH
BPEMEHHYIO HEJIOCTYIHOCTh OT CIy4aeB, KOTJa MapHIpyT Ooiee He JOJKEH BKIIIOUAThCSl B arperupoBaHue. I1ogHOCTBIO AMHaAMHMYecKas
CHCTeMa MapUIpyTH3aI[UM Takke He 00ecIednBaeT BO3MOXKHOCTH TOYHOTO OIIpENeNICHHs MapIIpyTOB U arperupoBaHus. Jlpyroit
MEXaHH3M OCHOBaH Ha 3aJlaHUM arperupyeMbix OJIOKOB B IapaMeTpax KOH(QUIypaluy MaplipyTu3aropa. OTOT METOJ SBISIETCS
MIPEANOYTUTENBHBIM B CHITy OOJIbIIeH THOKOCTH M BO3MOXKHOCTH TOYHOTO 33/IaHUs AMANa30Ha arperupyeMbIX apecHbIX OIOKOB.

Hacrpoiika xoHpurypamuu TpeOyeT ydyacTusi aJMHUHHCTPAaTOpa, HO 95Ta paboTa HE INPEBBIIAeT HArpy3Ky Ha aJMUHHCTPAaTOPOB
CETOMHSANIHAX MapIIpyTH3aTOPOB. AIMHHHCTPATOPY JOCTATOYHO IPOCTO JOOABHUTH OMHY WM JIBE CTPOKH, ONPEIEIISIONINX OJIOK afpecoB
IP s arperupoBaHus MapumipyToB. Ecnum MapmpyTusatop arperupyeT MapLIpyThl, €0 aJMHHUCTPATOp 3HAET JAuana3oH aJpecoB,
BBIICTICHHBIX JUIA JOMEHa. Ecim NpUHMMAIOMNA IOMEH YIOJHOMOYEH arperupoBaTh MapUIPYTHl M BBINOJNHSAET 3Ty OIEPAIHIo,
aJIMUHHCTPATOP 3TOr0 JOMEHA TaKXKe 3HAeT JAUaNa3oH aJlpecoB JUIl arperupoBaHus, IIOCKOIbKY 3TOT AUANa30H yKa3bIBaeTCs IpU Iepeade
MOTHOMOYHMH Ha arperupoBaHWe MapumpyTHOH wnH(opmammu. I[loCKONbKy aIMHHHCTPATOPy H3BECTHO KaKWe MapHIpyThl CIEAyeT
arperupoBaTh, HACTPOIKa KOH(UIypaIUK IJIsI BEIMOIHEHUS TAKUX AEHCTBHI HE co3/1aeT OOJBIION HArpy3KH U aIMHHHCTPATOpPa.

IpuMmedanne 1yist pa3pabOTUMKOB: arperupoBaHKME MapLIPyTOB Ul aapecoB kiacca D (rpymnmoBas ajgpecanus) B HAcTOsIIee BpeMs HE
u3ydeHo. He cremyeT arperupoBath TaKue MapLIpyThl, JaXe €CIH 3TO BO3MOXKHO.
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4.5 PaCCMOTPEHMe NMPOTOKOJIOB BHyTpVIAOMeHHOﬁ MapuwpyTtusauuum

XoTst And MOAJEPKKH AHOHCHPOBAHUSI arperMpoBAaHHBIX MapIIPYyTOB He TpeOyeTcsl MOiAepKKa TaKuX (GYHKLIUH OT MPOTOKOJIOB
BHYTPEHHEH MapUIpyTH3aI[U{, JOCTATOYHO YacTO BCTPEYAIOTCS CHTYallMM, KOTZa BHEMIHSS MapLIpyTHash HWHQOpPMALUs IeperacTcs
IPOTOKOJaMH BHYTPEHHEH MapUIpyTH3allid B COOTBETCTBHUM C MPHHATON MONUTHUKONW WIM TNpU Tepenade Takoil MHGOpMaluu yepes
TpaH3UTHYO ceTb. C MOMEHTa MOSIBICHMS arperdpOBAHHBIX MAapIIPYTHBIX JAHHBIX B HOBBIX IPOTOKOJAX BHEIIHEH MapHIpyTH3aLUU
HPaKTUKy UMIIOPTa BHEIIHUX MapIIPYTHBIX JAQHHBIX MPUAETCS M3MEHATh. TpaH3UTHBIC CETH, UMIOPTHPYIOIIHE BHEIIHIO HH()OpPMAIHIO,
JOJDKHBI OyITyT UCIIONB30BATh TOT WJIM MHOHM M3 IEPEUNCIICHHBIX BapUAHTOB:

(a) HCII0JIB30BAaTh NMPOTOKOJI BHyTpeHHeﬁ MapupyTusaluu, HOZ[Z[ep)KI/IBaIOHII/Iﬁ arpe€rupoBaHue MapiipyToB;

(b) mHaiftm wHOI cmoco® pacmpocTpaHeHHs] BHEIIHEH wnH(OpMamuu, KOTOpPHI He OyIeT WCHONB30BaTh €€ JIABHHHOW PACCBUIKH C
HCTIOIBb30BaHMEM IIPOTOKOJIA BHYTPEHHEH MapIipyTH3anuy (HalpuMep, UCIOJIB30BaTh B KaUuecTBe BHYTpeHHETo npotokos BGP);

(c) mpekpaTHTh MMIIOPT BHENIHEH WH(OpPMANuM M HCHONB30BaTh JIABHHHYIO PAcChUIKYy HPHHATOTO IO YMONYAHHIO MapUIpyTa depes
BHYTPEHHUH NMPOTOKOII JUIS OIpeeICHUS TyTeH K BHEIIHUM aJpecaTaM.

B cmydae (a) TpeOGyercss m3MeHEHHE NMPOTOKOJIA MApHIPYTU3AUUK ST HOANEPKKH arperMpOBAaHHBIX MapHIPYTOB, YTO MOXKET OKa3aThCS
JIOCTAaTOYHO cIIOXKHOM 3amadelt. IIpotokonsl tma OSPF u IS-IS, xoTopble mpencTaBisioT MapIpyTHyI0 nH(popManuio B ¢opMme axpec-
Mmacka (OSPF) mmm mpedukc-pazmep npedukca (IS-IS) mommepkky arpermpoBaHHON HWH(OpPMAIMKM OPraHW30BATh JTOCTATOYHO IPOCTO,
OJJHAKO JUISi TPOTOKOJIOB, pabOTa KOTOPBHIX OCHOBAaHA HAa HCIOJIB30BAHWH KJIACCOB CETEH, WM IPOTOKOJIOB, KOTOpPHIE MOTYT paboTarh
TONBKO C TMOJACETAMH (UKCHPOBAHHBIX pa3MepoB, MOTpeOyroTcs Oonee (yHAaMeHTaldbHble H3MeHeHus. Ho gaxe B KOHIENTyalbHO
npocTeix caydasx OSPF u IS-IS, TpeGyercss BHOCHTH M3MEHEHHS B pea3alliy MPOTOKOJA IS MOAACPIKKH supernet B 0a3e JaHHBIX WIIH
TabMLe NepeCchUIKH.

5. Mpumepbl HOB020 pacnpedesieHUs1 U Mapuwpymu3ayuu
5.1 BbigeneHue agpecoB

Paccmotpum 6mok u3 2048 agpecos xiacca C, HaunHaronmiics ¢ cetd 192.24.0.0 (0xC0180000 u 3axaHumBaromuiics ceteto 192.31.255.0
(0xCO1FFFO00), xoTopslit BieneH oxHOMy IpoBaiinepy (RA). ArpermpoBaHHBI MapumpyT K 3TOMY OJIOKY aIpecoB OyIeT ONMHCBHIBATHCS
kak 192.24.0.0 ¢ mackoit 255.248.0.0 (OxFFF80000). ITpeamonoxum, 4TOo K CEpBHUC-IPOBaifepy MOAKIIOYEHO MIECTh KIMEHTOB B
MOKa3aHHOM HIDKe Topsiike (TMOPSJOK BaKeH ISl JEMOHCTPAI[MM BO3HMKHOBEHHS BPEMEHHBIX “IBIp” B aJpECHOM IIPOCTPAaHCTBE
npoBaiiiepa):

C1 tpebyetcst MmeHee 2048 anpecos (8 cereit kmacca C)
C2 tpebyetcs meHee 4096 aapecor (16 cereit kmacca C)
C3 tpebyercst meHee 1024 anpecos (4 cetu kiacca C)
C4 tpebyetcs meree 1024 aapecos (4 cetu kiacca C)
C5 tpebyercst meHee 512 anpecos (2 cern xiacca C)
C6 tpebyeTcs Meree 512 anpecos (2 cetu kiacca C)

Bo Bcex ClIydasaX 49ucCIo aApeCcOB IP, 3aIPpOMICHHBIX KaXXIbIM KJIMCHTOM, IPEATNIOJIara€T BO3MOXKHOCTb 3HAYUTEIIBHOTO POCTa. HpOBaﬁnep
BBIJICIINIT KIIMCHTaM CJICAYIONIUEC OJIOKH aZlpeCcoB:

C1: 6ok 192.24.0 — 192.24.7, onucwIBaeMbIi arperupoBaHHBIM MapmpyToM 192.24.0.0 ¢ mackoit 255.255.248.0
C2: 610K 192.24.16 — 192.24.31, onmuceiBaemblid MapmpyToM 192.24.16.0 ¢ mackoit 255.255.240.0

C3: 6ok 192.24.8 — 192.24.11, onuceiBaeMslit MapmpyToM 192.24.8.0 ¢ mackoit 255.255.252.0

C4: 610k 192.24.12 — 192.24.15, onmceiBaemsIii MapmpyToM 192.24.12.0 ¢ mackoit 255.255.252.0

CS5: 6ok 192.24.32 — 192.24.33, onuceiBaeMblil MapuipyToM 192.24.32.0 ¢ mackoit 255.255.254.0

C6: 6ok 192.24.34 — 192.24.35, onmuceiBaeMbiid MappytoM 192.24.34.0 ¢ mackoii 255.255.254.0

OTMeTHM, 4TO NPHU HCHOIB30BAaHUM IpoBaiaepoM mpoTokona IGP, KoTopelii MOXeT MmoJepKUBaTh OECKIACCOBBIE CETH, 3TOT MpoBaiinep
MOXeT (HO He 00s3aH) OOBEOMHATH OJIOKH (Supernet) B TOYKE IMOAKIIOUEHHS KIMEHTa M, CICHOBATEIbHO, MOAJEPKHUBATh BCETO 6
MapuIpyToB [uist 36 BBIICICHHBIX KiHeHTaM 0sokoB kiacca C. Eciu 00bearHeHne MaplpyToB He MOJiepKuBaeTtcs, Bce 36 OI0KOB OyayT
nepenaBaThes MpoTokonoM IGP.

YroObl chenaTh Hall mpuMep Oonee peaTMCTHYHBIM, mpeanonoxkuM, 4yto C4 u C5 SBISAIOTCS MHOTOJOMHBIMU M TOAKIIOYCHBI TaKXKe K
npyromy mpoBaiinepy (RB). JlomomHHTENbHO NPennoiokuM cCyliecTBoBaHHE KiaueHTa C7, KOTOPbIM HM3HAYalbHO OBUI MOIKIIOYEH K
npoBaiinepy RB, a motom mepenien k RA. DTOT KIMEHT UCTIONB3YET axpeca u3 Oiioka nposaiinepa RB (cnenyromme 2048 ceteit knacca C):

C7: 6710k 192.32.0 — 192.32.15, onuceiBaeMblii MapupyToMm 192.32.0 ¢ mackoit 255.255.240.0

JI71s1 MHOTOIOMHBIX KITMEHTOB MpeAnoyioxkuM, uto C4 anoHcupyetr RA kak ocHOBHOro mpoBaiiiepa, a RB — kak BcriomoraresnsHoro; st C5
OCHOBHBIM siBisieTcsi RB, a BropumunbiM RA. Jlns Toro, 4toObl coOpaTh BCe BOEIMHO, MPEANOJIOXUM, 4TO mpoBaiizepsi RA u RB
COeMHEHBI MEeXIy co00i depe3 “MaructpansHoro” mposaiinepa BB.

Ha NPUBEACHHOM HMXXE PUCYHKE IPEACTaBIICHa CXEMa COGZ[HHGHHﬁi
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c1
192.24.0.0 -- 192.24.7.0 \ _192.32.0.0 - 192.32.15.0
192.24.0.0/255.255.248.0 \ /” 192.32.0.0/255.255.240.0
\ / c7
Cc2 +----+ +-—-—4+
192.24.16.0 - 192.24.31.0 \| | |
192.24.16.0/255.255.240.0 | | _ 192.24.12.0 - 192.24.15.0 _ | |
| | /= 192.24.12.0/255.255.252.0 \ | |
C3 -| 1/ c4 \ |
192.24.8.0 - 192.24.11.0 | RA | | RB |
192.24.8.0/255.255.252.0 | | 192.24.32.0 - 192.24.33.0 | |
/1 | 192.24.32.0/255.255.254.0 | |
cée | | Cc5 | |
192.24.34.0 - 192.24.35.0 | | | |
192.24.34.0/255.255.254.0 | | |
+-———+ +--——+
\\ \\

192.24.12.0/255.255.252.0 (C4) || 192.24.12.0/255.255.252.0 (C4) ||
192.32.0.0/255.255.240.0 (C7) || 192.24.32.0/255.255.254.0 (C5) ||
192.24.0.0/255.248.0.0 (RA) I 192.32.0.0/255.248.0.0 (RB) I
I Il
v v

5.2 AHOHCHUpOBaHMe MapLUpPyTOB

B coorBerctBum ¢ mpaBmiaom 1 mposaiinep RA nmomkeH aHoHcupoBaTh cBod Omok azxpecoB m C7. Ilockombky cerb C4 sBmsercs
MHOTOZIOMHON M HMMEET OCHOBHOE IOJKIIOueHHe depe3 RA, sTa ceTh Takke JOKHAa aHOHCHpoBaThesi. MHoromomHas cetb C5 mmeer
OCHOBHOE MOAKIIoUeHHe 4depe3 RB. DTy ceTh He HyXKHO aHOHCHPOBATb, IOCKOJBKY IIPH BBHIOOpPE MapmipyTa MO MaKCHMaIbHOW ITHHE
COOTBETCTBUS Maructpanb BB OyzmeT aBTOMaTHdyeckn BeIOMpaTh MapmpyT depe3 RB, a aHoHcupyewmslii RA arpermpoBaHHBIH MapmpyTta
OyIyT UCTIONB30BAaThCSA KaK BTOPHYHBIMN.

Anoncs! 13 RA B BB Oyayr nmerts Bun:

192.24.12.0/255.255.252.0 primary (advertises C4)

192.32.0.0/255.255.240.0 primary (advertises C7)

192.24.0.0/255.248.0.0 primary (advertises remainder of RA)
Jns nposaiinepa RB anonc nomxken Briodath C4 u C5, a taxke 6510k afapecos nposaiigepa RB. Bonee Toro, RB moxer anoncuposats C7
KaK HEIOCTYITHYIO CETb.

Anoncs! u3 RB B BB Oynyr nmers Bua:

192.24.12.0/255.255.252.0 secondary (advertises C4)

192.24.32.0/255.255.254.0 primary (advertises C5)

192.32.0.0/255.248.0.0 primary (advertises remainder of RB)
Jnst mmocTpanuy npo6iaeMsl ¢ “IBIpoi”, yrmoMmsiHyToH B maparpade 4.2, paccMOTpHM cHUTyanuio, korga RA tepsier coennnenue ¢ C7
(xnmeHT, ucmons3yroumid aapeca u3 Oioka mpoBaiinepa RB). B mporokone, moxnepxuBaiomemM HHPOPMAIMIO O COCTOSHUU COEIHHEHHN
((stateful protocol) RA Gyner anoncupoBats B BB HemocTynmHOCTh Oioka 192.32.0.0/255.255.240.0. Iocne Toro, kak BB uckmount 30T
MapLIpyT HX CBOEil TabNuIbl MapLIpyTU3aluy, J000it Tpaduk, nepenaBaemblil yepe3 BB B agpec HemocTynHO#M cetH, OyaeT nepechuiaThest
mpoBaiinepy RB (rae on Oyner oTOpachkIBaThCs COTIIACHO MPAaBWITY 2), TOCKONBKY Ui RB momy4yaercss MakcuManbHas [UIMHA COOTBETCTBUS
192.32.0.0/255.248.0.0. XoTs1 IOMOMHHUTEIBHBIX MpoOiieM He Bo3HHMKaeT (cerb C7 Bce paBHO HENOCTYNHA), B TaKUX CIydasX MOXKET
nepeiaBaThcs U30BITOUHBIN Tpaduk depe3 BB, a Taxoke MOTyT OBITH BBEICHBI B 320y KIS€HUE aIMHHICTPATOPHI, IBITAIONINECS TPOBEPUTH
IyTb B HEJOCTYIHYIO CeTh C HMOMOILIBIO traceroute. 31ech MOMOT ObI MEXaHHW3M KAIIMPOBAHUS MH(OOPMAIUU O HEJOCTYITHOCTH CETH, HO
paccMOTpeHHE TAaKMX MEXaHM3MOB HE BXOJWT B 33Jaudl JAHHOTO MOKYMEHTa M HE OYEBHJHA BO3MOXKHOCTb DPEaH3al[MH IOJ0O0HOTO
MeXaHH3Ma B OJIDKAMIIeM OyyIeM.

6. PacwupeHue CIDR onsi aOpecoe Knacca A

HecnoxxHo moramatbcs, 4TO peann3anysi 3TOro IUIaHa B KAKOW-TO MOMEHT NIPHBEJET K IIOJHOMY HCUEpIIaHMIO aJpecHBIX 010KoB kiacca C.
Ha MoMeHT moAroToBKM JOKYMEHTa BEpPXHss IOJOBHHA aJpPECHOr0 MPOCTPAHCTBA Kiacca A yxe ObUIa 3ape3epBHpOBaHA Ul OyXyIINX
pacumpenuii. B JTolf raBe oOmHMCaHO, Kak MOXHO pacmputh neifictBue minana CIDR  mns a3¢dexkTHBHOTO HUCIOIB30BAHUSL
3ape3epBUPOBAHHOTO MIPOCTpaHCTBa kiacca A. [Ipexnonaraercs, 4To Takast BO3MOKHOCTh OyJET HCHONB30BaHA TOJIBKO B TOM CIIydae, €ClIi
K MOMEHTY ITIOJTHOTO HCTIOIB30BAHUS aApECHOTO MpocTpaHcTBa kiaacca C He OyIeT NpeayioxKeHO TOITOBPEMEHHOTO PEIICHNSI.

MeeTcs ABa CyIIECTBEHHBIX Pa3IWuus B MCIOIb30BaHUM ajpecoB kiacca A u knacca C. IlepBoe pasnuune 3akmrodaercss B TOM, YTO MPH
JeNICHH Ha TOACeTH OJOKOB Kiacca A HECKOJBKO ycioxHsercs KoHpurypamus DNS. Bropoe oTnmume cocTOMT B TOM, YTO
MapILIpyTH3aTOPHI ceTeil Kiaacca A MOIDKHBI OyIyT HOAJEpKUBaTh OeckiaccoBbie mportokoisl IGP.

Honnepxxka DNS ¢ pasneneHHbIMH Ha MOACETH OMOKaMH Kiacca A sBISIETCA JIOCTaTOYHO TsDKenod 3amadeidl. Kak wacTe MexaHH3Ma
obpaTtHoro mpeodpasoBanus agpecoB DNS nomnepxkuBaet peBepcHbiii toMeH IN-ADDR.ARPA. DTOT nceBao-I0MEH CONEPKUT 3aIKCH C
oOpaTHBIM HOpaaKoM OaiiroBbix moseil IP-aapecos u cydduxcom IN-ADDR.ARPA 1 ucnons3yercs i onpeaesneHuss IMEH XOCTOB IO UX
IP-anpecam. Hanpumep, muis xocra ¢ agpecom 131.108.1.111 B DNS umeercs 3anucs 111.1.108.131.IN-ADDR.ARPA. IlockonbKy nceBno-
JOMEHBI MOI'yT ACJISTUPOBATHCA TOJIBKO IO I'paHULAM 6aﬁTOB, 9TO CO3Ja€T l'lpOGJ'ICMbI B T€X CilydvasX, Korjaa KOHEYHBIN JIOMEH I0JIy4aeT
aJipecoB, HE BBIPOBHEHHBIH MO TpaHuIe Oaiita. Pemenue mpoOieMbl sl TaKMX CIy4aeB COCTOMT B IIEPEUHCICHHUHM BCEX BO3MOMHBIX
koMmOuHaruit. Takod moaxoa TpeOyeT BBIMOJIHEHUS OONBIIOH paboThl, HO pemiaeT mpobieMy. boree MmompoOHO 3TO pelieHHE
paccMaTpuBaeTCsl HIDKE.

MapripyTtuzanus B cetr Kinacca A ¢ ucrnonb3oBanreM CIDR Takke mopoxxaaeT MHTepecHyro mpobiemy. OObIMHO JTOMEH OyIeT moyydarh
4acTh aJpPECHOr0 MpOCTpaHCTBa Kkiacca A. Takoil TOMEH MOXET HCIOiIb30BaTh NPOTOKON IGP, KOTOpEIA moAmepKHBaeT MOICETH
MEPEMEHHOTO pa3Mepa, WM NPUMEHAThH OOIIYI0 MacKy JUIs BCEX XOCTOB JIOMEHA. B mocieiHeM ciiyuae BOSHUKAIOT CIIOKHOCTH, CBSI3aHHBIC
C TeM, YTO ApyrHe JOMEHBI MOJYYHUBIIAE aapeca U3 TOro ke Ooka A MOTYT HCHOJIB30BaTh OTIMYAIONIMECS MAcKd. Eciu IOMeH cam mo
cebe SABISCTCS TPAH3UTHBIM, €My MOXET MOTPEOOBATHCS BBIACICHUE YAaCTH TONYYCHHBIX aJpEecOB UL CBOMX KIIMCHTOB, KOTOPBIC TaKXKe
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MOT'yT UCIIOJIL30BaTh OTJIMYAIOIIHUECA MaCKH. B stom ClIy4ac KIIMCHTaM l'IOTpe6yeTC$[ I/IH(bOpMaHI/ISI 06 OCTaJIBLHON YacTH aZIpECHOro 6]’[01(3.
Kimacca A.

Ecmn nporokon IGP y kimenra He HOAmepKMBaeT MAacKH IIEPEMEHHOHN [UIMHBI, BOIIPOC MOXKET OBITH pEIIeH ITyTeM aHOHCHPOBAHUS
ocTaBLIeiicss yacTH ajpecHoro Ojoka Kiacca A B BHIE NOJceTel moiaxoasumero pasMepa. OfHAKO B TeX ClydasX, KOTA KIMEHTHI
UCHOJIB3YIOT HeOOJbIINe OJIOKH, 3TO NPUBOJUT K HEOOXOAMMOCTH OpraHHM3alMM OONBIIOTO YHCHa MOAceTed (Hampumep, Macka
255.255.255.0 O6yzet TpeboBaTh Hcnoiabp30BaHu 65535 moncerel, BKIoUas ceTh caMoro KiMeHTa). B cuiy 3Toro Moxer okasaTbes Oomee
Pa3yMHBIM HCIIOJIB30BATh B KIHEHTCKOM foMeHe mpoTtokon IGP, moaiepkuBaoImuii oCETH IEPEMEHHOT0 pa3mepa.

AHasloruuHas cuTyauus HaONIIOJaeTcs W JUlS TPAH3UTHBIX JOMEHOB. O4YEBHIHO, YTO TaKOW JOMEH HE NOJY4YHMT BCE HMPOCTPAHCTBO OJIOKa
Kiacca A W ajpeca M3 3TOro ke 6Jioka OyayT BbLICICHBI APYTMM TPAH3UTHBIM JOMEHaM. B 9TOM cilydae TpaH3WTHBIH JOMEH Tarke Oyzaer
J00aBIATh MapUIPYTHYIO HMH(OpPMaIMIo 00 OCTaIbHOM YacTH aJpecHOro mpocTpaHcTBa Onoka kimacca A B mpotokon IGP. Curyaums
QHAJIOTMYHA OIMCAHHOM BBIIIE U CBSI3aHA C TAKMMH K€ CIOKHOCTAMHM. I10 3TOM NmpHYHHE PEeKOMEHIyeTcsl MCIONb30BaTh OJIOKH Kiacca A
st CIDR Tonbko B Tex ciy4asx, KOTAa BO BCeM OJIOKE HCIONB3YIOTCSl mpoTokoisl IGP, momnepkuBaromiye MOACETH IMEPEeMEHHBIX
pasmepoB. OTMeTnM, uTo OT npoTokonoB IGP He TpebGyeTcsa moamepxka supernet, kKak ObUIO CKa3aHO BBIILE.

OTMeTI/IM7 YTO ONMCAHHBIC 3J€CHh METOJAblI MOT'YT TAaKXXE€ IPUMECHATBHCA K aJjpecaM Kjlacca B. Onnako OrpaHUYC€HHOE YHUCIIO CBOGOI[HBIX
0JIOKOB Kiacca B M HMX HCIONB30BaHUE IUIE MHOTOJAOMHBIX CETeH I03BOJISIO MPEAIIOIOXKUTb, YTO OCTABIIUECA 010K Jqyqnie
3ape3€PBUPOBATH TSI KPYITHBIX opraHmauHﬁ, KOTOPBIM HYKE€H UMEHHO 3TOT THUIl aIp€COB [2]

7. Bonpochkbl, cesizaHHbIe ¢ cepsepamu DNS

OpmHMM W3 acmeKTOB padoThHl Internet, Ha KOTOPBIMA OKa3pIBAaeT 3HAUMUTENBHOE BIHMAHHE oOBeauHeHHe (supernet) O6mokoB kmacca C m
paszeneHue Ha moncetu 0g0koB kiacca AlO sBiseTcs MexaHH3M ONpEeAETeHUS MMEHH XOcCTa Imo ero aapecy — 30Ha IN-ADDR.ARPA B
CHCTeME IOMEHHBIX nMMeH. IIoCKOIBbKy 3Ta 30Ha JAENEeTHPYEeTCs TONBKO MO TPaHMIE OKTETOB, JIOOOW IIAH paclpenelieHUs aJpecos,
KOTOPBIN HCMOJB3yeT MacKu MEPEeMEHHON JUTMHBL, OYAeT MOPOXKIATh Te MM UHBIE MPOOJIEMBI C TIOJICPKKOI OTIeNbHBIX YacTeil 30HbI IN-
ADDR.ARPA.

7.1 MpoueaypHbIe u3MeHeHus1 ansa supernet knacca C

B nacrosimee Bpems dactu 30HBI IN-ADDR.ARPA nenerupyroTcs TONBKO CETSM, TPAHHIBI KOTOPBIX COBMAAAIOT C FPAaHULAMH MOJHBIX
okteTroB anpeca. s 3(h(EeKTHBHOIO HCIIONB30BAHUS IIPOM3BOJIBHEIX OJIOKOB anpecoB kiacca C PEeKOMEHIYeTCsl OTKa3aTbCs OT HTOrO
MpaBUJIa U TIO3BOJIUTH AEJETHPOBAaHUE NPOU3BOJIBHBIX, OPHEHTHPOBAHHBIX Ha OKTETHI, yacTell 30HbI IN-ADDR.ARPA.

Kak mpumep n3MeHEHUs MPaBWI PACCMOTPUM THIIOTETHYECKYIO KPYITHYIO ceTh mpoBaiinepa BigNet, kotopas Bkirouaer 1024 cetu kiacca
C c Homepamu ot 199.0.0 o 199.3.255. B paMkax neiicTBYIOIINX MPaBUI KOPHEBBIE CEPBEPHI JOMEHA HOJDKHBI moaaepkuBaTh 1024 3anucu
BHUJIA:

0.0.199.IN-ADDR.ARPA. IN NS NS1.BIG.NET.
1.0.199.IN-ADDR.ARPA. IN NS NS1.BIG.NET.
255.3.199.IN-ADDR.ARPA. IN NS NS1.BIG.NET.
W3MeHNB MONUTUKY B COOTBETCTBUHM C IIPUBEJEHHBIMU BBIIIE COOOPAXKEHUSAMH, MOXKHO CHU3UTh YHCIIO 3aIHCEH B KOPHEBBIX cepBepax M0 4:
0.199.IN-ADDR.ARPA. IN NS NS1.BIG.NET.
1.199.IN-ADDR.ARPA. IN NS NS1.BIG.NET.
2.199.IN-ADDR.ARPA. IN NS NS1.BIG.NET.
3.199.IN-ADDR.ARPA. IN NS NS1.BIG.NET.

IIpoBaiinep MoxeT mepeAaTs MOTHOMOYHS II0 MOIEPKKE JacTel 30HBI B OTACNbHEIE ceTh Kinacca C, KOTOpbIe ObIIM BBIIETICHBI KIMEHTaM,
B3aMEH IOJJIEPXKKU TaKHUX 30H y mpoBaiinepa. Otmerum, yTo ycTpoiicTBO cucTeMbl DNS mo3BonsieT KOpHEBBIM cepBepaM MOIIEPKUBATh
uH(MOPMAINIO O Hepeaade MOTHOMOYMH AT OTAENBHBIX CeTeH, ISl KOTOPBIX MPOBaiiiep HE XOUeT MM HE MOXKET HOANEPKHBATh CIENATh
aToro y cebs. Takoe pelleHHe CYIIECTBEHHO CHIDKAeT HAarpy3Ky Ha cepBepbl UMeH Ui “BepxHuX’ ypoBHel 30HbI IN-ADDR.ARPA.
IIpuBeneHHbI BBINIE MpPUMEp MOKa3bIBAET TONBKO 3alMCH I OJHOTO cepBepa MMeH. B 0ObMMHON cuTyaumuu Ams KaxIOro JOMeHa
CYLIECTBYET HECKOJIBKO CEpPBEPOB UMEH U IIPUBECHHBIC Pa3Mepbl MOT'YT yIBaUBATLCS U yTPaUBaThCS.

7.2 NMpouenypHblie UI3MEHEHUA AN noaceTen B 611okax knacca A

ITpu pa3bueHnn OGIOKOB Kiacca A Ha MOJCETH, BBIACISEMbIC TPAH3UTHBIM CEpBUC-IPOBaiifepaM, TpeOyeTcss OTMEHUTh COOTBETCTBYIOLINE
orpaHnuYeHHs U Ha AenerupoBanue dacteir fomeHa IN-ADDR.ARPA nns Takux nmoacereil. B kauecTBe mpumepa paccMOTpUM IpoBaiiaepa,
noxy4uBIIero 19-6uToByro YacTe agpecHOro 010Ka, KoTopoil cootBeTcTBYeT HOoMep 10.8.0.0 ¢ mackoit 255.248.0.0. D10 nmpeacTaBiseT Bce
azpeca, KoTopble HauuHaroTcs npeduxcamu 10.8, 10.9, 10.10, 10.11, 10.12, 10.13, 10.14, 10.15 u TpeOyer cnenmyromux 3amucei IN-
ADDR.ARPA:

8.10.IN-ADDR.ARPA. IN NS NS1.MOBY.NET.
9.10.IN-ADDR.ARPA. IN NS NS1.MOBY.NET.
15.10.IN-ADDR.ARPA. IN NS NS1.MOBY.NET.

Jlnst Toro, uToOBI MOKa3aTh Kak padoraer najipHeiinee aeneruposanue IN-ADDR.ARPA, paccmorpum komnanuio FOO, mogximoueHHy0 K
9TOMY NpoBaiaepy W monyuymBmieMy 14-OMTOBYIO dYacTh ajgpecHOro Onoka, KoTopas coorBercTByeT Homepy 10.10.64.0 c¢ mackoit
255.255.192.0. D10 mpencraBaser Bce aapeca B amamazoHe oT 10.10.64.0 mo 10.10.127.255 u Oymer TpebGoBaTh, 4TOOBI TpoOBaiiaep
obecrieunn generupoBanue s pparmeHtos 30ubl IN-ADDR.ARPA

64.10.10.IN-ADDR.ARPA. 1IN NS NS1.FOO.COM.
65.10.10.IN-ADDR.ARPA. 1IN NS NS1.FOO.COM.
127.10.10.IN-ADDR.ARPA. IN NS NS1.FOO.COM.

¢ cepeepamu 1151 FOO.COM, copepxxamumu otaenbHbie 3anucu PTR aiis Bcex aapecoB B Kax 10 U3 3TUX MOJICETEH.

8. Mepexo0d k donzoepemMeHHOMY peuweHUro

D10 pemnreHne He MEHSET apXUTEKTypHl MapIIpyTHU3anuy U aapecarun Internet. CieoBaTensHO, MEpexos K JOITOBPEMEHHOMY PEIICHUIO
HE MOJBEPKEH BIMSIHUIO pealn3allii JaHHOTO IJIaHa.
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9. 3aknroyeHue

Msl 3HaeM 00 yCIOXHEHHHM MapIIpyTH3allMM W POCTE 4Hcia BBIICICHHBIX HOMEpOB cereil. [Ipu HabmomaeMol CKOPOCTH POCTa MOXKHO
MIPEATIONOKHUTE, YTO apeca 3aKOHJATCS B TEUCHHE HECKOIBKHX JIET.

Eciii mpoTOKONBI MEXIOMEHHOH MapLIpyTH3aluy OyayT MOANepPKUBATh Mepeaady JaHHBIX O MapUIPyTaX C COOTBETCTBYIOLIMMH MacKaMH,
OCHOBHBIE CIIOXHOCTH, YHOMSHYTBIE B TOM JOKYMEHTE, OyIyT yCTPAHEHBI.

OI[HI/IM N3 BaXXHBIX (baKTOpOB pfanur3aly 3TOro I1jiaHa sBJIACTCSA YHCII0 n}oz[eﬁ, KOTOPLIC COTJIacATCA UCII0JIb30BaTh HpeZ[J'[O)KeHHLIﬁ IJ1aH.

Ecmu cepBuc-npoBaiiiepsl HauHyT OpaTh IUIaTy 3a aHOHCHPOBAHME MAapIIPYyTOB, 3TO CTAHET XOPOMIUM CTHMYJOM I COBMECTHOTO
UCIIOJIb30BAHUS aJ[PECHOr0 IPOCTPAHCTBA U CBS3aHHOI'O € 3TUM YHCJIa MapUIPYTOB, aHOHCUPYEMBIX CEpPBUC-IIpOBaiiiepaM.

10. PekomeHOayuu

NIC cnenyer HauaTh pacrpeneneHre KpymHBIX O10KoB cereil kimacca C cepsuc-npoaiinepam. Kaxprii 610Kk JoMkeH OBITH BEIPABHEH MO
OUTOBOI TpaHUIlE U UMETh JOCTaTOYHO OOJIBLION pa3mep, YTOOBI €ro XBaTHIO CEpBUC-TIpOBaiepy Mo KpaliHel Mepe Ha 1Ba rona. Jlanee
NIC cremyer BBIAENUTH OYEHb OONbIIME OJOKM JUIi KOHTWHEHTAJNBHBIX ¥ HAIMOHAIBHBIX ONEPaTOpOB, HYTOOBI 0OECTIeUUTh
JOTIOJTHUTENPHOE arperupoBaHUE Ha YPOBHE OCHOBHBIX MarkcTpaibHbIX ceTell. B momonnenue k ckazanHomy NIC crnemyer n3MeHHTh
mponenypsl st gomeHa IN-ADDR.ARPA, 9To0bI MO3BONIUTH JENETUPOBAHNE MPOU3BOIBHBIX YacTel 30HBI, BEIPOBHEHHBIX IO TPAHUIIC
OKTETa.

CepBuc mpoBaifaepsl OyayT nanee pacupeaeisTs OJ0ku aapecoB kimacca C (KpaTHbIe MO pa3Mepy CTENEHSM 4Yucia 2) U3 MOJYyYEeHHOTO
aJIPeCHOro IPOCTPAHCTBA ISl CBOMX KJIMEHTOB.

Bcem opraHmsamnusM, BKIIOYas MHOTOJOMHBIE, CIEAyeT MONy4yaTh ajgpeca OT CBOEro MpoBaiifepa (HIM OXHOTO U3 HECKONBKUX
NPOBaiIepOB I MHOIOJOMHBIX CeTeif). DTH OJIOKM Takxke CliefyeT BBIPaBHMBATh 110 OUTOBOW IpaHMIIE JUIsl YIPOIUCHUS arperipoBaHUs
MapIIpyTOB.

Jnst >hekTUBHOrO MCHONIB30BAaHMS HOBOTO IUIAHA pacHpelelieHds] afpecoB ¥ CHIDKCHUs OOBEMOB IepelaBacMOi MapuIpyTHOH
uH(bOpPMaIMK ClIeIyeT OpraHu30BaTh CcOOoTBeTcTBylomme paboune rpynmsel IETF mo co3gaHuio OOHOBIEHHBIX BAapHAHTOB IPOTOKOJIOB
MEXXJOMEHHOM MapmpyTusanuu. Peanuszanuto u pa3BepTbIBaHUE STHX NIPOTOKOJIOB CIIEy€eT IPOBECTH HE3aMEIUTEIBHO.
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