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Cmamyc dokymeHma

B panHom RFC copepxuTca cneuudpmkauus cTaHgapTta, NpeanoXeHHoro coobuwectBy Internet; OOKYMEHT  cCriyxut
npurnaweHMemM K OUCKYCCUM B LIENsiX COBEPLUEHCTBOBAHUS U pas3BMTUS npoTokona. MHdopmaumio o Tekylwem COCTOsTHUM
cTaHgapTM3auumn ans 3Toro NpoToKona Bbl MoXeTe HanTu B AokymeHTe "Internet Official Protocol Standards". [JokymeHT moxeT
pacnpocTpaHATbesa 6e3 orpaHuyYeHui.

1. BeedeHue

B aTtom foKymeHTe paccmaTpvBaeTCca apxuTekTypa v nnaH pacnpegeneHus agpecos |IP B Internet. Apxutektypa u nnad
[AOIKHbBI CbirpaTh BaXKHYl0 porb B nepeBofe Internet Ha ncnonb3oBaHue GecknaccoBoro pacnpeaeneHns agpecos U ctpaTernm
arpermpoBaHus, onucaHHbIx B [1].

ApnpecHoe npocTtpaHcTBo IP siBnsieTcst AeduumnTHLIM pecypcom obLLero nonb3oBaHusi, KOTopbli TpebyeT ynpaBneHuns Ha 6naro
coobuecTBa. YnpasnsioLime 3TMM pecypcoMm AEeNCTBYIOT kak xpaHuTenu. OHu HecyT nepen coobLlecTBOM OTBETCTBEHHOCTb 3a
ynpaBsneHve agpecHbiM NpocTpaHCTBOM Ans obuiero 6nara.

2. O6cyx0aembie 80MpPocChHI

Internet B rnobanbHom MacwTabe MOXHO NpeacTaBUTb Kak MHOXECTBO XOCTOB, CBSI3aHHbIX Mexay cobovi npsmbiMu
COEaNHEHVAMW UMW CUCTEMaMU KOMMYyTauuu. YNpaBrneHUe XOCTaMu U COEAMHEHMSIMWU, KOTOpbIE COCTaBMsAlOT rrnobanbHble
pecypchl Internet, He ABNsAETCS OOHOPOAHBIM U pacnpeaeneHo Mexay MHOXXECTBOM YNONTHOMOYEHHbIX opraHusauui. Pecypcsl,
Haxogswmecss nof eavHbIM aAMWHUCTPATMBHBLIM yrpaBneHvem, o6pasyioT AomeH. [lanee B 3TOM [OKYMEHTE TEPMWHbI
«gomeH» (domain) n «gomMeH mapLupyTusaumm» (routing domain) 6yayT Mcnonb3oBaTbCsA Kak CUMHOHWMMBI. [IOMEHbI, KOTOpble
npefocTaBnsalnT CBOW Pecypchbl APYrMM AOMEHaM, HasblBalOTCA MOCTaBLUMKAMW CETEBLIX YCMyr UNU cepBuc-npoBangepamm
(network service provider wnu provider). [oOMeHbl, Monb3ywLMECa pecypcamMy OpyrMx [OOMEHOB, HasbiBalOT
nonb3oBaTtenbckummn (network service subscriber unu subscriber). [JomeH MoOXeT OTHOCUTLCA K MPOBaWAEPCKMM U
nonb30BaTeNbCKMM OOHOBPEMEHHO.

CnepyeT pasgenaTb ABa acnekra obcyxaeHusa 3agayv pacnpegeneHns agpecos IP B Internet. MepBbi cBaAzaH ¢ Habopom
agMUHUCTPATUBHbLIX TpeboBaHWA ANa nonydyeHus U pacnpegenexHus agpecos |IP, a BTOPON — C TEXHWYECKMMMU acnekramu
TaKoro pacrnipedeneHnss — BHYTPUAOMEHHOW M MEXAOMEHHOW MaplupyTu3aumen, npexae Bcero. B aToMm AokymeHTe
obcyxaalTcs TeXHUYEeCKMe BONpocChl.

B cerogHsiluHen ceTu Internet MHOrMe AOMEHbI MapLUPYTU3aLMK (Takue, kak KOpropaTUBHBLIE U KaMMYCHbIE CETW) NOAKIYEHbI K
TPaH3UTHBIM CeTAM (Hanpumep, peroHanbHbIM) B OAHOW UM HECKOSBbKUX HAAEXHO KOHTPONMpyeMbIx Todkax gocTyna. lNepsble
B TakoM crnyyae hyHKLUMOHMPYIOT Kak Nofb3oBaTenu, a BTopbie ABMSIOTCS NpoBaaepamu.

ApPXMTEKTYpa M peKkoMeHaauuu, NMpueBedeHHble B 3TOM AOKYMeHTe, MpegHasHaueHbl Ans HesaMeanuTenbHOM peanusauuu.
[lokyMeHT He npeanaraet OONTOBPEMEHHOrO PELUEHUA TUMa CO34aHMsi KOMIMIEKCHOM CUMCTEMbl MapLupyTM3auuu Ha OCHOBE
npasun.

Pelwenuns, Ttpebylme BHECEHWS CyLECTBEHHbIX W3MEHEHWA WM OrpaHWyYeHnin AN CyLeCTBYIOLWEN TOMOomnornm, He
paccmaTtpusatoTcs.

ApXUTEKTYpa W pekoMeHaauuu, MnpuBefeHHble B 3TOM [OKYMEHTE, CBsi3aHbl B MepBYyl odepedb C KpynHOMAacLUTabHbIM
pacnpegeneHunem agpecos IP B Internet. B gokymeHTe paccmatpuBatoTcs:

- npevMylecTBa NpeacTaBneHns 4acTu Tononormyeckon mHpopmauum B agpecax IP ansa cyleCTBEHHOro CHWMXEHWS
Harpysku Ha MpPOTOKOJbI MapLUpyTM3aumm;

- npeanonaraemas I'IOTp66HOCTb BBeAEHNA OOMNOJTHUTENbHbIX ypOBHeﬁ nepapxmm B CMCctemy agpecaumm Internet gns
obecneyvyeHnss BO3MOXHOCTH pocCTa ceTu;

- pekoMeHpauuu no oTobpaxeHuo anemeHToB Tomonoruu Internet (npoBavigepoB M Monb3oBaTenen) Ha agpecHoe
NpoCTpaHCTBO IP 1 KOMNOHEHTLI MapLUPyTM3aLmu;

- pekoMeHgaumMum no nepepadve yHKUMMA pacnpegenenHuss agpecoB IP  cepsuc-nposangepam  (Hanpumep,
MarucTpanbHbIM, perMoHanbHbIM) U NoNb3oBaTensam (Hanpumep, cantam);

- pacnpegeneHue agpecos |IP areHTcTBOM Internet Registry;

- Bblbop crapwen 4actm agpeca IP B OoMeHax mapLipyTusauuu, COEAMHEHHbIX C HEeCKONMbKUMW npoBavgepamu
(ranpumep, MarucTpanbHas Unu permoHarnbHas ceThb).
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OTtmeTum, 4TO CyLleCTBYKOT TexXHU4YeCckne u agMUHUCTpPATUBHbIE acCneKTbl pacnpeneneHna agpecos IP, koTopble He
paccMaTpmBardTCA B 3TOM JOKYMEHTE. K Takum acnektam OTHOCATCS:

- MOEHTUdUKaLMA KOHKPETHBLIX aAMUHUCTPATUBHLIX JOMEHOB B Internet;

- MpaBuMa M MexaHu3Mbl NPedoCTaBfieHVss OPYrMM CTOPOHaM OOCTyna K perncTpauMoHHbIM AaHHbIM (CBeaeHus o
npuHaanexHocTu aapeca unu 6noka agpecos IP);

- opraHusauunsa BHyTpeHHeVI Tononornn n pacnpeneneHua agpecos B JOMeEHax MapLuipyTusaumnm (B YaCTHOCTH, CaVITaX);
CBA3M Mexay TOMonornen n pacnpegeneHnemM agpecoB paccMaTpuBaloTcs B OOKYMEeHTe, HO He 060y>|<,ua|0Tc;|
BOMNpPOCHbI Bbl60pa KOHKPETHOWN TONONOrNN Unmn BHYTPEHHEero nnaHa agpecauunu;

- npoueaypbl NpucBavBaHnsa xoctam agpecos IP.

3. OcHo@bI

MpuBeaeHHasa Hwxe MHOpPMaUMs NMOMOXeT pas3obpaTbCs ¢ Bompocamu pacnpegenenHuns agpecos IP. MpuBognTtcs kpaTtkoe
onucaHue npouecca mapLupyTtusauumm IP.

3agava mapwpyTtusaumm IP moxeT ObiTh pasgeneHa Ha 3 YacTu:
- 0OMeH MapLUpyTHOWN MHOpMaLMEN MeXAY KOHEYHbIMU crucTemamu 1 MapLupytusatopamm (ARP);
- 0OMEeH MapLUpYTHBIMY AaHHBIMU MEXay MapLupyTu3aTopamm OAHOro AOMeEHa (BHYTPEHHAA MapLUpyTU3auus);

- obMmeH MapLwpyTHbIMU OaHHbIMU MeXOy JOMEeHaMU (BHeLLIHﬂﬂ MapLUpyTVI3aU,VIF|).

4. IP-adpeca u mapwpymu3auyus

B paHHOoM pokymeHTe nop npedwmkcom IP GygeT noHMMaTbCA Hekoe O3HavyeHHOe KONMMYECTBO cTaplumx butoB agpeca P,
pacnonoXeHHbIX HeNpepbIBHO. B gokymeHTe Anga ykasaHusi npedukcos IP 6yayT ncnonb3oBaTtbesa napel <IP-agpec, IP-macka>
- nobutoBasi normyeckasi onepaumsi AND, npvMeHeHHass K KOMMOHEHTaMm napbl, AaeT B pe3ynbTare HenpepbiBHYH
nocrnefnoBaTenbHOCTb CTaplwmx OWTOB, KoTopble K o06pasytoT npedukc IP. Hanpumep, napa <193.1.0.0 255.255.0.0>
ykasbiBaeT 16-6uToBbIi NpeduKc.

Mpu BbIOOPE aAMUHUCTPATMBHOW MONUTMKM pacnpefeneHus agpecoB |IP BakHO MOHMMAaTb TEXHUYECKY CTOPOHY Borpoca.
Kpome obecneyeHnsi uvepapxMyeckon CUCTeMbl MapLupyTU3auMuM 3ajada COCTOMT B [OCTWKEHWM HEKOTO YPOBHS
abcTparMpoBaHns MapLUPYTHBIX AAHHBIX AN CHUXKEHUSt pacxoda NaMsiT U pecypcoB MpoLieccopa, a Takke Monockl kaHaroB
ANsi NOAAePXKKM MapLUpyTUsaLmu.

XoTta abcTparpoBaHue MapLUpPyTHBIX AaHHBIX MOXET NMPUMEHATLCHA K PasnuYHbIM TUNaM MapLupyTHOW nHdopmMaumm, B 9TOM
OOKYMEHTE WMCMOonb3yeTcs TONbKO OAWMH TUM Takon MHpopMaumn — AaHHble 0 AOCTYMHOCTM aapecaTta. OTW AaHHble BKoYaoT
MHOXEeCTBO [AOCTYMHbIX agpecaToB. AGCTparMpoBaHWe [aHHbIX O AOCTYNHOCTW AMKTYeT HeobXxoauMMOoCTb pacnpepeneHus
agpecoB IP B COOTBETCTBMM C TOMOMOrMYECKOW CTPYKTYPON mapLupytusaumu. OgHako agMUHUCTpaTMBHOE pacnpegeneHue
afpecoB CBA3aHO C OpraHmnsaumsammn unu rocygapcteamu. ['paHnubl (CeTeBble) opraHnsauni 1 rocygapcTe MOryT He coBnagatb
C TOMOMOrMYECKUMMN TpaHMLaMK, YTO MOXET NPMBOAWTL K KOHdnukTam TpeboBaHui. [103TOMY HYXXHO HaWTU pasyMHbIN
KOMNPOMMCC MeXAY aAMUHUCTPaTUBHBIMU 1 TOMONOrM4EeCKnMU TpeboBaHUAMN K pacnpeaeneHnio agpecos.

ABcTparMpoBaHue MapLUpYTHbIX AaHHbIX NMPOUCXOAUT Ha rpaHvLe MexXay uepapxuyecku pacnonoXeHHbIMU TOMONIorMyecKuMm
CTPYKTypaMu MapLupyTusaumum. dremMeHTbl HUXKHEro YPOBHS Mepapxmu nepeaaroT BbillenexawemMy (PoauTeNbCKOMY) YPOBHIO
CBOJHY0 MHDOPMaLMIo O MapLLpyTax.

Ha rpaHvue OOMEHOB MapLupyTM3auMu MPOUCXOAUT CTaTUYECKUA Unn guHamuydeckuin obMeH AaHHbiMu 06 agpecax IP ¢
apyrumn gomeHamu. Ecnu IP-agpeca B gomeHe maplupyTusaumvM He MOryT ObiTb NpPeAcTaBneHbl B BuAE HenpepbiBHOW
nocrnenoBaTenbHOCTU (abCcTpakumsa HEBO3MOXHA), NepegaBaemas Yepes rpaHuly nHdopmaums 6ynet cogepkaTtb CNUCOK BCEX
agpecos IP B gomeHe.

Ecnu e Bce agpeca IP B goMeHe mapLipyTusauumM MoryT GbiTb OnMcaHbl 0OHUM MpedUuKcoM, NepeaasaemMas Yepes rpaHuLy
JoMeHa MHopMaums MOXeT ObiTb CBefleHa K eaMHCTBEHHOMY npedukcy IP. 3To CyliecTBEHHO CHMKaeT 06beM OaHHbIX U
paclMpsieT BO3MOXHOCTM MacluTabupoBaHUsi MO CPaBHEHWUIO CO CllyYaeM MWCMoJb30BaHWs AMCKpeTHoro Habopa agpecos,
onucaHHbIM B NpeabiaywemM absade.

Ecnn gomeHbl MapLupyTusaunm coeguHeHbl No 6onee nnv MeHee Npou3BONbLHOWN (T. €., HE epapXxU4ecKkon) Cxeme, O4EBUHO,
YTO AOMOMHUTENBHOrO abCcTparmpoBaHUs MapLIPYTHbIX AaHHbIX He GyaeT. MockonbKy OOMEHbI B TakOW CUTyauuu He MMeroT
onpeneneHHblX MepapxXuYeckmx 3aBUCUMOCTEN, agMUHUCTPATOPbLl HE MOrYyT BbigendATb agpeca IP ¢ obwum npedmkcom ans
obecneveHuss abcTparMpoBaHUs MapLUpYTHBIX AaHHbiX. B pesynbrate nonydaeTcsas nnockass Cxema MeXOOMEHHOMN
MapLupyTu3aumm, B KOTOPON Kaxabli AOMEH OOMMKEeH B SIBHOM BMAE 3HaTb MapLUpyTbl KO BCEM OCTalbHbIM JOMeHaMm. Takoe
peLueHne MoXeT XopoLLo paboTaTb AN MENKUX 1 CpeagHNX CeTen, OAHAKO OHO HEMPUMEHUMO ANS KPYMHbIX ceTen. Hanpuwmep,
npeanonaraeTcs pocT cetu Internet, B pesynbTtate KOTOPOro YMCro AOMEHOB MapLupyTusaummn Tonbko B CeBepHon Amepuke
Oypet pocturaTb OEeCATKOB WNM COTEH Thicsad. Takoe pacluupeHve noTpebyeT 3HauuMTenbHO ©Ooree BbICOKOTO YPOBHS
abCcTpakummn gaHHbIX O AOCTYMHOCTU, HEXENU MOXHO NMOMNy4YnTb Ha YPOBHE JOMEHAa MapLUpyTu3aumm.

B Internet ogHako A0OMKHO ObITb BO3MOXHO 3HAYUTENBHOE COKpaLleHWe 06BEMOB U CIOXHOCTU MapLUPYTHOM MHopMaummn 3a
CYeT MCNomMb30BaHUS CYLLECTBYIOLUME MEepapXMYecKkon CxemMbl COedMHEHU, paccMaTpvBaemMon B rnase 5. B nepapxmyeckon
MoAenu Ans rpynnbl JOMEHOB MapLUpyTU3auuy BbIAENAOTCA Npedukcbl M3 Gonee KOpoTKoro npedukca, BblAENEeHHOro
OpYroMy MapLUpyTHOMY [AOMEHY, KOTOPbIA CMAYXUT AN COeAMHEHUS Mexay cobor OOMEHOB OaHHOMW rpynnbl. Kaxabii yneH
TakoW rpynnbl MapLIpyTHbIX JOMEHOB MMEET CBOW (6onee ANWHHBLIN NpedurKc), U3 KOTOPOro BLIAEMSAIOTCA agpeca BHYTPU
AaHHOro AoMeHa.

HaunGonee oT4eTnBO NpenMylLecTBa Mepapxuyeckoil Modenu BUAHb! AN rpynmnbl JOMEHOB MapLUpyTU3aLuu, NOAKITUYEeHHbIX
K [OMeHy O[HOro cepBucC-NpoBaiiaepa (HanpuMep, pervMoHanbHOW CeTu) M MUCMoMb3yllWMX ceTb NpoBakgepa Ans BCero
o6bemMa BHeLUHero (MexaoMeHHoro) Tpadwka. MpoBangep MoOXeT UMeTb KOPOTKWIA NpeduKe, a Kaxabli U3 NOAKMIOYEHHBIX K
npoBanepy [OMEHOB MapLUpyTU3auuu ucrnonb3yeT Gonee ANWHHbIA NPeduKC, MoMy4YeHHbI Ha OCHOBE KOpOTKoro. Takoe
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nepapxmyeckoe MOCTPOEHME CeTU MOoXeT obecneynTb CyLeCTBEHHOE CHWKeHMe obbema MapLupyTHOW uHdOopMauum wu
apekTMBHOE MacLiTabnpoBaHne CUCTEMbI MEXAOMEHHOW MapLUpyTMU3aLmu.

OuyeBMaHO, YTO ONMcCaHHas Modenb SABMSETCA PEKYPCUBHOM M MOXET WCMOMb30BaTbCsl B HECKONbKMX MTepaumsx. [JomeHbl
MapLupyTusaumm Ha nobom ypoBHE nepapxum MoryT UCNosib30BaTb CBOM NpedUKChl A4S NOCneayrLlero BhliAeneHns agpecos
IP cBOMM KnueHTam.

Jlerko 3ameTuTb, YTO YMCNO Y3NOB NO Mepe MepeMeLLeHNs BHM3 MO Mepapxum pacTeT 3KCMOHeHumanbHO. Takum obpas3om
3HauuTenbHOE MOBbIWEHNE YPOBHA abcTparumpoBaHus (Ana addeKkTMBHOM paboTbl Gonee BbLICOKMX YPOBHEW uepapxum)
npousongeT B TOM crny4ae, Korga MHpopmaumsa o AOCTYNHOCTM ByaeT arpermpoBaTtbCs BOMM3W «UCTbEB» MEpPapXMYEcKoro
aepeBa. [Mpu arpermpoBaHun Ha KakOoOM M3 PaCMONOXEHHbIX BbILE YPOBHEW 3HAYMMOCTb Takoro abcTparumpoBanus Oyaet
CyLleCTBEHHO CHuXaTtbcs. CrnegoBaTenbHO, Ha KakOM-TO YpOBHe abcTparMpoBaHWe [aHHbIX nepecTtaHeT [fasaTb
CyllecTBeHHble npeumyllectsa. OnpegeneHne 3Toro ypoBHs TpebyeT yyeTa yucna [OOMEHOB MapLupyTusauun, KoTopoe
OXMOaeTCst Ha KaXKaoM YPOBHE Mepapxum (Ans AaHHOro nepuoga BPEMEHU) B CPAaBHEHUM C YMCIIOM AOMEHOB MapLUpyTUsaumm
N npeduKcoB, KoTopble ycrnewHo M 3deKTMBHO 06CNyXMBATCA C NOMOLLBIO MPOTOKOMOB AWHAMUYECKON MEXOOMEHHOMN
MapLUpyTU3aumu.

4.1 3chpheKTUBHOCTL U AeUeHTpanu3auusa

Ecnu B Internet nnaHnpyeTcs nogaepxka AeLeHTpann3oBaHHOrO pacnpegeneHus agpecos [4], BO3HWKaeT He0H6XoaAMMOCTb B
obecneveHnn GanaHca TpeboBaHui K pacnpegeneHwio  agpecoB IP gna  adpdekTMBHOM  MaplupyTMsaumMm  u
AeLeHTpann3oBaHHOIroO aaAMUHUCTPUPOBaHUS. NpeanoxeHus, onMcaHHble B AOKYMeHTe [3], MOryT CcryxuTb npumepom GanaHca.

Mpedumkc IP <198.0.0.0 254.0.0.0> npepocTtaBrneH AnNs [OeLEHTpanu3oBaHHOIO aAMUHUCTPUMPOBaHUA. JTOT npedukc
naeHTMMUMpYeT YacTb agpecHoro npoctpaHcTtBa IP, BbigeneHHoro ana CesepHont Amepuku. Agpeca u3 atoro 6Groka
pacnpefensiTcs C y4eTOM TOMOMOrMYECKMX rpaHuL, Ars NOBbILEHUs YPOBHsI abcTpakuum AaHHbiX. KnveHTol n3 CeBepHoi
Amepukn ucnonb3yloT 6noku agpecoB [P, KkoTopble SBNSIOTCA YacTsAMW aApecHOro MpOCTPaHCTBA, BbIAENEHHOro UX
nposangepam. BHyTpu gomeHa MaplupyTM3auMn agpeca MoAceTeN M XOCTOB BbIAENSATCA U3 yHuKanbHoro npedwkca IP,
CBSI3@HHOTO C JOMEHOM.

5. AOmMuHucmpupoegaHue adpecoe IP u mapwpymu3auyus e Internet

OCHOBHBIMW KOMMOHEHTaM1 cMCTeMbl MapLupyTusaumm Internet asnsoTca cepBuc-nposangepbl (HanpuMmep, MarncTpansHble U
pervoHanbHble ceTn) u noTpebutenn cepsuca (Hanpumep, CalTbl U KaMnyCHble CeTW). T KOMMOHEHTbl B OOMbLIMHCTBE
crniyyaeB 00pasyloT MepapxuU4ecKylo CTPYKTypy. EcTecTBeHHbIM oTOOpaxeHMeM 9TUX KOMMOHEHT Ha KOMMOHEHThI
mMappyTtusauum IP aBnseTca To, 4TO NnpoBariaepbl U noTpebuteny AenCTBYIOT Kak AOMEHbl MaplipyTusauun. B gononHeHwue k
3ToMy noTtpebutens (Hanpumep, cawT) MOXeT BblOpaTb AnA ceba pexuM YHKUMOHMPOBAHUS Kak 4acTu [OMeHa,
dopmupyemoro cepeuc-nposangepom. Mel npegnonaraemM, YTo HEKOTOPbIE (€Cnn He BOoMbLIMHCTBO) CanTbl NPeAnoYTyT ObiThb
YacTblo JOMEHa MapLlupyTM3auuMn CBOero nposangepa. Takue cawTbl MOryT OOMeHMBaTbCA MapLUpyTHOW MHMOPMaunen co
CBOVIM MpoBanaepoM 4Yepes NPOTOKONbl BHYTPEHHEWN MMNW BHELLHEW MapLUpyTu3auum (B AaHHOM cryyae pasHuua mexagy 3TuMu
MPOTOKOMaMn He MMeeT CYLLEeCTBEHHOro 3HayeHus). CanT ucnonb3yeT 6nok agpecoB U3 npedukca CBOEro nposangepa, a
nocneaHni aHoHCUpyeT CBOWM NpedUKC B CUCTEMY MEXOOMEHHON MapLUpyTU3aLuu.

BosHukaeT Bonmpoc — roe cnegyet aaAMMHUCTPUPOBATb afgpeca C y4eTOM OMMCAHHOTO OToOpaeHus, 4ToObl obecneynTb
AeleHTpanun3aumnio n aberTpakumio AaHHbIX? CyllecTByeT HECKONbKO BapMaHTOB:

- B Kakon-nnmbo vyactn gomeHa mMapLipyTmu3auuu;
- B BETBM AOMeEHa MapLipyTu3auuu;

- B TpPaH3UTHOM AoMeHe MapLupyTusaumm (TRD');
- Ha rpaHuuax KOHTUHEHT.

Toyka B AOMEHe MaplupyTu3auuM COOTBETCTBYET noacetu. Ecnu gomeH cocTOMT M3 MHOXeCTBa MOACeTel, nocrnegHue
coeauHATCA Yepe3 maplipyTusaTopbl. BeTBM gomeHa maplupyTusauum COOTBETCTBYIOT calTam, Anst KOTOPbIX OCHOBHbIM
TMMNOM cepBuUca ABMSieTCA obecrneyeHne BHYTPUAOMEHHOW MapLupyTu3auun. TpaH3uTHble AoMeHbl maplipyTtusauum (TRD)
cosfatoTcs Ans nepefayn TpaHauMTHoro Tpaduka, k uncny TRD oTHOCSITCSt MarucTpanbHble CeTU U MpoBanaepbl?.

MakcumanbHas Harpyska no nepegade M obpaboTke MapLUPYTHOW MHOpPMaLMM NPUXOAMTCS Ha BEPLUMHY Mepapxuu, rae
MapLpyTHasi uHcopmauus akkymynupyetcs. B Internet, Hanpumep, npoBaigepbl MOryT ynpaBnsiTe Habopom ceTewu,
[OCTYMHbIX Yepe3 AaHHOrO rnpoBaidepa. Tpaduk, npeaHasHadeHHbIn OnA Opyroro nposaivigepa B obuiem criydae
MapLIpyTU3MPYeTCsa B MarucTparnbHble ceTh (KoTopble, TakuMm obpasoM, UrpaloT pornb nposanaepos). MarucrpanbHbie cetw,
0fHaKo, JOJMKHbI 3HaTb HOMepa ceTell BCexX NOAKIYEHHbIX MPOBaAEPOB U CBA3aHHbLIX C HUMU CeTell.

B obwem cnyyae npeumyLLiecTtBO abcTparMpoBaHUa MapLIPYTHOM MHGOPMaUMM Ha AaHHOM YPOBHE MapLUpPYTHOW Mepapxuu
6ynet 6onblue ansa 6onee BbICOKMX YPOBHEW 3TON nepapxun. [na BeINONHALLWMX abcTparmpoBaHe YpoBHEN NpevmyLecTsa
HeBenvKkn, NOCKONbKy UM BCE paBHO TpebyeTca HesaBucuMas nogaepxka uHopMaumm Ans KakAoW CeTu, NMOAKMIOYEHHON K
MapLUPYTHON nepapxmu.

B kayecTtBe npymMepa nNpeanonoxvM, YTO HEKUW CanT NblTaeTca OnpeaenuTb, cnegyeTt emy nonyyatb 6nok agpecos (npedukc)
u3 npoctpaHctBa IP, BbigeneHHoro ans CeBepHOW AMEpUKM, UNU U3 MPOCTPaHCTBa CBOEro cepBuc-npoBangepa. Ecnu
YYUTBIBaTb TONBbKO COBCTBEHHbIE MHTEPECHI A4aHHOro canta, ob6a BapuaHTa ABNATCA paBHO3HAYHLIMU Kak Ans 3TOro camTa,
Tak u gna cepsuc-nposangepa. CanT OMMKEH UCMOMNb30BaTh TOT UIU MHOW NpedmKC, a KOHKPETHOE 3HAYeHne 3Toro npecdukca
He oOKasblBaeT CYLECTBEHHOro BMUAHMA Ha 3dPEKTUBHOCTL MaplipyTusaumm ansa gadHoro camta. [Mposanpep AomkeH
nogaepXvBaTtb UHMOPMaLMIO O KaXAOM MOOKMYEHHOM cavTe Ans obecnedyeHnss mapLipyTusauum, He3aBUCUMO OT YPOBHS
06LWHOCTM NpedrKCoB CalToB.

"Transit routing domain.

2/imetoTcs B BUAOY He Te KOMMaHWM, KOTOpble CEerodHs Ha3blBaloT MpoBaliepamu, MOCKONbKy OHWM obecneumBatoT ycryru
poctyna B Internet. B pgaHHOM crnyyae TepMuH «npoBalfepbl» OTHOCWUTCS K CeTeBblM orepaTtopam, obecneuuBatoLym
nepegaqvy Tpadvka mexay cetsamu. [Tpum. nepes.
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OpgHako pasHuua BO3HUKAET MpW pacrnpoCTpPaHeHUW nNpoBavgepoM MapLUpPYTHOW uHdOPMauuM ApyruMm nposangepam
Hanpumep, B maructpansHbele cetn unu TRD. B nepsom cnydae nposangep He MOXeT arpermposaTtb ajpeca cainta B CBOW
npeduKkc 1 aToT NpedUKC JOIMKEH SBHO NOAAepXMBaTbC B OBHOBNEHNAX MApLUPYTOB, YTO BEAET K POCTY Harpysku Ha Apyrnx
npoBangepoB, KOTOPbIE y4aCTBYIOT B NOAAEPXKKE MaPLUPYTHLIX AAHHBIX U OOMEHe nmun.

Bo BTOpoM cnyyae Kaxabli M3 OCTanbHbIX MPOBanAepoB (Hampumep, MarucrpaneHbix ceter unu TRD) 6yget Buaetb ot
OaHHOro npoBangepa oavH NpeduKC, KOTOPbIA BKIKOYAET M HOBbIN CalT. 3TO no3BondeT M3baBuUTbCA OT HEOBXOAMMOCTU
nepegayn LOMONHUTENbHON MHOPMauMK, naeHTudmumpyowen npedmkc HOBOro camta. Takmm o6Gpas3om, npeumyllecTsa
O4YeBUAOHbI ANs APYrMX CanToB, KOTOPbIE NOAAEPXKUBAIOT MapLUPYTHbIE AaHHbIE OT 4AHHOMO canTa 1 npoBanaepa.

K onucanHon npobnemMe NpUMEHVMMbl OTHOLUEHUS «MNOCTaBLUMK-NOTpebuTenb» - Gonee BbICOKMN YPOBEHb MapLUPYTHON
nepapxum (Hanpumep, MarucTpanbHas ceTb) BNSeTCH NOCTaBLUMKOM YCNyr MapLupyTu3aumm, Toraa kak bonee H13kuin ypoBeHb
(Hanpumep, TRD) saBnsetca notpebutenem atmx ycnyr. CTOMMOCTb YCRyr onpedensieTcs pacxojamu Ha WX NOAOEPKKY.
MN3bbiTouHas paboTta no nogaepxke Gonblunx Tabnuy, agpecos Ans MapLIpyTM3auuM K NOAKIOYEHHOMY 3fIEMEHTY TOMonorumn
BHOCUT CBOW BKNapj B 3Ty CTOUMOCTb.

Internet, ogHako, He npepncTaBnsieT coboli 06LEKT PbLIHOYHOW 3KOHOMUKM. OCHOBOW COTPYAHMYECTBA CKOpeW SBMSETCS
obecneveHue acpdpekTuBHOCTM. PekomeHaaumn, npuBeaeHHbIe HbKe, AT NPOCTble M MOHATHbIE CMOCOObLI pacnpeneneHuns
appecos IP, obecneuunBatoLLero npenmyliectsa coobuyecty Internet B uenom.

5.1 AoMmuHuctpupoBaHue agpecoB IP B gomeHe

Ecnun otgenbHble noacety 6yaoyT nonydaTtb cBou agpeca IP 13 npov3BonbHbIX GMOKOB, CTAHET HEBO3MOXHON 3ddeKTnBHAA
abcTpakumsa MapLUpYTHBIX AaHHBIX CBEPX BO3MOXHOCTEW, obecnevmBaemMblx NPOTOKONaMy BHYTPUAOMEHHOW MapLupyTM3aLmu.
Mpegnonoxvm ons npumepa, YTo B JOMEHE MapLUpyTU3aLmMn UCNOoNb3yeTcs TP He3aBUCUMbIX Npedumkca n3 3 pasHbix 6nokos
IP, cBsi3aHHbIX C TpEMS NOAKMHOYEHHBIMW NpoBangepamn. ATo ByaeT okasbiBaTb HEraTUBHOE BO3AENCTBME HA MEXOOMEHHYIO
MapLupyTu3auuo (B YaCTHOCTHU, AN TeX LOMEHOB, KOTOPbIM HYXHO NOAAEPXMBATb MapLUpyTbl B AaHHLIA JOMEH). B gaHHOM
cnyyae He cyuwecTtByeT obulero npedwukca, KOTopbIi Mor Obl ucnonb3oBaTbCA ANs nNpeacTtaeneHvs |P-agpecoB ceTw,
cnepoBaTenbHO HEe CyLLEeCTBYET BO3MOXHOCTW arperMpoBaTb MapLUpyTbl Ha rpaHuue gomeHa wmapupytusauun. [pu
aHOHCMpPOBaHMM afpecoB B ApYyrine AOMeHbI 3TU agpeca byayT nepefaBaTbCs C UCMOMb30BAHNEM TPEX OTAENbHbIX NPedUKCOoB.

OnucaHHasi cMTyauusi BeCbMa HanoMmnHaeT TekyLLyto kapTuHy Internet’, korga kaxabli JOMEH MOXET BKMHOYaTb MHOXECTBO He
CBSI3aHHbIX Mexay cobon agpecHbiX O6rokoB. OTO ABNSETCA pesynbTaToM pacnpefeneHvs AN noaceTelt He CBA3AaHHbIX
6nokoB IP B pamkax nnockoii mogenu? B agpecamu knacco A/B/C. Yncno npedukcoB, aHOHCUPYEMbIX BETBSIMU JOMEHOB
MapuipyTusaunn, coBnagaeTt no nopAaaky BeNMMYUMHbI C YMCITIOM NOAKIHOYEHHbIX ceTe17|, a 4ucrno npeq)vn(coa, aHOHCUPYEMBbIX
nposaniAepoMm, coBnagaeT Mo MOPSAKY BEeNUYMHBI C YMCIIOM CeTel, MOAKIIYEHHbIX K BETBAM AOMeHa MapLupyTusauuu.
MaructpanbHble e ceTu aHOHCUPYIOT NpedurKChbl OT BCEX NOAKIIOYEHHbIX NpOBangepoB. Takas cuTyauus Kak-To npuemrema
Ansa Tekywero coctosHnsa Internet, HO pocT ceTn BbICTPO MpuBeAeT K TpyAHopaspelwumblM npobnemam. [Ons npogomkeHns
pocta Internet Heo6xoaMMO NCNONb30BaHNE NEPaPXUYECKON MOAENM C arperMpoBaHMemM MapLIpyTOB.

5.2 A,D,MVIHI/ICTpVIpOBaHVIe AnA BeTBU AOMEeHa MapLlpyTu3auuum

Kak ©ObINo OTMeYeHO Bbille MakcMmanbHOe abcTparMpoBaHue [aHHbIX MPOUCXOAUT Ha HWKHUX YPOBHSAX Uepapxuu.
MpepoctaBneHne kaxaon BETBbIO AOMEHa MapLipyTtu3auum (T. e., cauWToMm) npedwmkca m3 6noka (npedwmkca) csBoero
npoBangepa SBNSAETCA MaKCUMarbHbIM YPOBHEM abcTparmpoBaHus. 3a npegenaMmy LaHHOW BETBU BeCb Habop aapecos,
OOCTUXMMbIX B 3TOW BETBWU, MOXET ObITb NpeAcTaBneH eaAnHCTBEHHbIM npedukcom. Bonee Toro, Bce agpeca, OCTUXUMBbIE
Yyepes JaHHOro nNpoBanepa, Takke MoryT ObiTb NpeacTaBneHbl OAHUM MPEUKCOM.

B kauecTtBe npvmMmepa paccMOTpUMM KaMmnyc, KOTOPbIA ABMSETCA BETBbIO AOMEHA MapLUpyTM3aunm 1 BkroyaeT 4 pasnuyHbix IP-
cetn. C ucnonb3oBaHWeM HOBOW CXeMbl pacnpeferneHus agpecoB MOXHO 3agaTb BCe 3TU ceTu ogHum npedukcoM. bonee
TOro, 3TOT NPedUKC MOXET ABMATLCS YacTbio NpedmKkca npoBangepa, YTo NO3BONUT N36aBUTLCS OT JOMONHUTENBHON Harpy3ku
Ha cnefyroLLMin ypoOBEHb MapLLPYTHON nepapxum.

Mexagy noaceTsMnm W OOMeHamMy MapLipyTu3auum WMMeeTCs TecCHasl CBSA3b, BbIPaXalolascs B WCNOMb30BaHUM OBLLMX
NPOTOKOMOB MapLUpyTU3auMm U eaVHOM agMWHUCTPMPOBAHMKU. AOMWHUCTPaATOpP AOMEHa MapLupyTu3auuMnm AenuT OOMEeH Ha
nogcetn. PasymHo, 4ToObl CBA3b Mexay NoaceTsaMu 1 JOMeHaMu pacnpocTpaHanacb U Ha ucnonb3oBaHne npoctpaHcTea IP.
Takum obpasom, noAceTam B BETBAX AOMEHA MapLupyTM3aummn crnegyet ncnons3osatb IP-agpeca 13 npedukca, BblAENEHHOro
AN AaHHOW BETBW.

5.3 AOMUHUCTPUpPOBaHME AN TPAH3UTHbIX JOMEHOB

Hwxke paccmatpuBaloTcs ABa Tvna TPaH3WTHBIX AOMEHOB MapLipyTusauum — npsMble U KocBeHHble (indirect) nposavigepsi.
BonblwKnHCTBO aboHEHTOB NPAMOro nposavgepa ABMNsSeTCH AOMeHaMMW, KOTOpble BbICTYMNaloT NWb B kayecTBe noTpebutenen
ycnyr (He obecneuvBaloT TpaH3uTa Ans Tpaduka). BonblMHCTBO abOHEHTOB KOCBEHHbBIX MPOBalAepOB OTHOCWUTCH K yMcny
AOMEHOB, KOTOpble CaMu SBMAAIOTCA CepBuUc-NpoBavigepamn. B AaHHOM TepMuHOMOrMM MaructpanbHas ceTb ABNAeTcs
KocBeHHbIM npoBangepom, a TRD - npsMbIM. Huxe npuBoamTcs onncaHne agMUMHUCTPUPOBaHUS aapecoB Ans 06omx cnyyaes.

5.3.1 lNpsimbie cepsuc-npoesalidepsbl

npeﬂCTaBHHET MHTEpeC BONPOC O pa3yMHOCTU UCNONb30BaHUA NPAMbIMUN I'IpOBaVI}J,epaMVI IP-aupecoa 13 CBOEro NnpocTpaHcTBa
angda BblaeneHusa I'IperMKCOB BETBAM OOMEHa MapLllpyTmnsauunmn, KOTopble OﬁCﬂy)KI/IBa}OTCFl npOBaVI,EI,epOM. I'Ipemmyu.l,eCTBa,
obGecneymBaemble abCcTparMpoBaHWEM AaHHbIX Ha YPOBHE npoBarnigepa Oornbliue, HEXenu Ha ypoBHE BETBEW MapLUpyTHOro
OoMeHa, N aononHuTernbHaaA CteneHb a6CTpaFMpOBaHI/IF| AOaHHbIX MOXEeT OKa3aTbCA H606XO,EI,I/IMOI71 yxe B onwkaniuee BpemA.

B kayecTBe nmpumepa paccmMOTpum MNpsIMOro cepBuc-npoBangepa, obcnyxmsatowero 100 knueHToB. Ecnu Kaxgpl KNNeHT
nonyyaeT cBov agpeca u3 4 He3aBUCKUMbIX GrOKOB, O6Llee YNCNO MapLUPYTHbLIX 3anucer Ans 3aTMx KnneHToB cocTtasut 400
(100 no 4 npechukca). Ecnm kaxagbli KNMEHT nonyyYaeT agpeca u3 ogHoro Oroka, KOnMyecTBO 3anucein Ansi KIMEHTOB
ymeHbluaeTcs go 100. Ecnu xxe Bce KNMeHTLI NonyyatoT agpeca 13 obuero 6mnoka, 4yicno 3anucen ymeHbluaeTcs o 1.

1997 roa. lNpum. nepes.
2He vcnonb3yoLen MHOroypoBHEBYHO nepapxuio. lpum. nepes.
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I'Ipe/:lnonaraeTcn, yTo B OGnmxkanee BpemMa 4Yucno OOMEHOB Mapuipytmsaumm B Internet OOCTUTHET TaKoro ypoBHA, Npu
KOTOPOM MapLupyTM3aLMs Ha OCHOBE MIIOCKOM MOAenu CTaHeT HexenaternbHoW. JTo OyaeT BaXHbIM CTUMYNOM AN
obecneyeHus Gonee BbICOKOrO YPOBHA aGCTpaFMpOBaHMH AaHHbIX.

Mpsamble npoBanaepbl MOryT OTAaTb 4YacTb CBOEro afpecHOro MnpocTpaHcTBa (npedurKkcoB) AOMEHaM CBOMX BeTBel. B
pesynbTaTe aHOHCbI MpoBangepa B MarnctpanbHble ceTn ByayT BkNoYaTh NULWb Manyro 4YacTb NpedrKcoB, KOTopble Bbinu Obl
HeobXxoAMMbl NpY NepevncneHnn oTaenbHbIX NPedurKCoB Kaxaon BeTBU. OTO 06ecneymT CyLeCcTBEHHYHO SKOHOMUIO PECYPCOB
1 NO3BONSET peLmnTb NPobneMy macluTabmpoBaHnsa CUCTEMbI MapLLpYTM3aLum.

3aunHTepecoBaHbl N BETBM AOMEHOB MapLupyTM3auuu B NOfydYeHun npedurkcoB OT MpsSMbIX npoBamgepos? B mopenwu
«MOCTaBLUMK-NOTPeOMTENb» NPAMON NpoBangep npeararaeT NOAKMIYEHWEe, Kak CepBUC, CTOMMOCTb KOTOPOro 3aBUCUT OT
OnepaunoHHbIX PacxofoB. JTW  pacxodbl BKMYAT W CTOMMOCTb  YCNyr, MOfyvYaembliX MpAMbIM - NpoBavgepoM  OT
MarucTparbHbIX CeTel (KOCBEHHbIX nMpoBanaepoB). B obwem cnyyae marncrpanbHble CeTU XOTAT OOCNYyXMBaTb Kak MOXHO
MeHbLUe ceTeBbIX npedukcoB. B cpege Internet, koTopas He ynpaBnseTcs LENWMKOM 3aKOHaMW pblHKa, BETBM MapLUpPYTHbIX
AOMEHOB [OIMKHbI NOHMMATb, YTO MPSMbIE U KOCBEHHbIE MpoBandepbl 3aTpayvBaloT CBOWM PecypcCbl Ha NMOAAEPXKKY CUCTEMbI
MapLupyTusaumm. MNosbileHne adHEKTUBHOCTU MEXOAOMEHHON MapLupyTusaumn byget cnyuTb rapaHTuen cornacusi BeTBew
AOMEHOB MapLUpyTusaumm Ha nonyyeHune npedukcos IP n3 6rnoka agpecos CBOVX NPOBanNaepoB.

MexaHn3m 3TOro npouecca o4yeHb NpocT. Kaxabli npsMon npoBangep nonyyaeT yHUKanbHbli Habop npedwmkcos IP, un3
KOTOPOro Ans MOAKMYEHHbIX K NpoBanaepy ceTel MoryT Bbigenatbes 6onee anuHHble npedukcsl IP. Mpegnonoxvm ans
npumepa, 4Yto NIST aBnsieTca BETBbIO JOMEHA MapLUpyTU3auum, nogknoyeHHorn Yepes nposangepa SURANet. Ecnv SURANet
BblAeneH yHukanbHbii npedmke IP <198.1.0.0 255.255.0.0>, NIST mMoxeT ucnonb3oBaTb yHuKanbHbI npedumke <198.1.0.0
255.255.240.0>.

Ecnun npamon nposangep NOAKMOYEH K ApyroMy (MpsIMOMY MMM KOCBEHHOMY) MpoBavaepy unu nposangepam B HECKOMbKMX
TOYKax CBOEW CeTW, B HEKOTOpbIX Crydasx 3TOT NpoBanaep MOXET MOonydYuTb OMpeferneHHble MnpeumyliecTBa 3a cuyeT
CBSI3biBaHMS Tpaduka TOro unmM MHoro aboHeHTa C OMpeaeneHHOW TOYKOW MOAKMYEeHUs K ApyrMM npoBamngepam. Takomy
KOHTPOII0 MOXeT cnocobCcTBOBaTh pasgdeneHne Bcex aboOHEHTOB Ha rpynnbl U nepefadva Tpadvka Ans BCEX YNEeHOB TOW MIn
WHOW rpynnbl Yepe3 onpefderieHHyl TOYKy noakntodeHus. [locne pacnpegeneHuss aboOHEHTOB MO rpynnam ajapecHoe
NPOCTPaHCTBO NpoBanepa TaKke criegyet NogenuTb C y4eTOM CO34aHHbIX rpynn. BeTBb AoMeHa MapLupyTusauum, xenaroLlas
ucnonb3oBaTb GMOK agpecoB OT CBOero npsMoro npoeamngepa, 6yoet monydaTb nosfyyatb agpeca B COOTBETCTBUM C TOW
rpynnomn, K KOTOPOW [AaHHas BeTBb OTHOCUTCHA. OTMETMM, 4YTO aHOHCMpOBaHWE MpPSMbIM MPOBaVAEpPOM MapLUPYTHOM
MHOPMaLUNK, CBSA3AHHOW C KaXKOOW rpynnov aboHEHTOB, crieayeT BbIMOMHATL C OCTOPOXHOCTBI, UTOObI TakMe aHOHCbl He
NPUBENN K UCKaXKEHMIO AaHHbIX O AOCTYMHOCTU ANA KaXAOW rpynnbl, €Cnv Takoe MUCKaKeHWe He BHOCUTCS LeneHanpaBneHHo
(Hanpumep, Kak YacTb MapLUpyTU3aLUMm Ha OCHOBE NpaBwn).

5.3.2 KoceeHHble npoealidepbl (MacucmpasbHblie cemu)

[nsa npambIX npoBangepoB He NpeacTaBnsieTcs pasyMHbIM NOMyvYeHUe aapecHOro NpocTpaHcTBa u3 6nokoB IP, BbigeNeHHbIX
HenpsiMbIM MpoBavigepam (HanpvMmep, MaructpanbHbiM ceTsim). [peumyliectBa abcTparvpoBaHWs MapLUpYTHbIX AaHHbIX
CpaBHUTENbLHO Marbl. Yncrno npsiMbIX NpoBalAepoB CErofHs M3MepsieTcs OecsTKaMu M poCT 3TOr0 4Yucna He npuBedeT K
Ype3MepHoW 3arpyske maructpanen. Kpome Toro, MOXHO OXuaaTb, YTO CO BpeMeHeM OyaeT pacTu YMCro HenocpeaCcTBEHHbIX
coeanHeHWIn Mexay npsmMbiIMK NpoBaigepamu, YUCNO HENOCPEACTBEHHbLIX COeAMHEHWI BEeTBEW LOMEHOB MapLupyTU3aLumn K
MarucTpanbHbIM CETAM W YMCIO MEXAYHapOAHbIX KaHamnoB, HanpsMyK MOAKMIOYEHHbIX K mpoBavgepam. C y4eTom 3TuX
06CTOATENLCTB pa3nuynst Mexzay NpsiMbIMU 1 KOCBEHHbLIMM NpoBaiepamMmu pa3mbiBatoTCS.

JononHutensHbIM (hakTopoM, MpenAaTCTBYOWMM nonydeHuto agpecoB IP 13 npedukcoB marucTpanbHbIX ceTen, ABnseTcs
XenaHune NoAKIMI0YEHHbIX K MarMcTpansiM npoBavAepoB COXpaHUTb CBOKO He3aBMCUMOCTb. lNpoBanaepbl MOryT Nofb30BaThCcs
ycrnyramm OfHOW MMM HECKOMbKMX MarucrpanbHbiX ceTel U BblIbMpaTtb 3TW CETU C Y4ETOM 3KOHOMMYECKOWN 3D(EKTUBHOCTU.
MonyyeHve agpecoB u3 6110KOB MarucTparnbHbIX CETe HECOBMECTUMO C TakoN MOAENbIO.

5.4 MHoroaoMHble MapLIpyTHbIe AOMEHbI

B naparpade 5.3 paccmatpuBanoch BbigeneHve agpecos |IP ¢ y4eTOM NoaKMioYeHUs K NPSIMbIM M KOCBEHHBLIM NpoBanaepam.
310 no3BonsieT A0OUTLCH CYLLECTBEHHOTO CHUXEHUsI 0ObEMOB MapLUpyTHOM WHopMauuMn Anst MaplipyTHbIX LOMEHOB,
KOTOpble noakntodeHbl kK ogHomy TRD. B yacTHocTW, Takme gomeHbl MOryT BblbupaTtb cBowm agpeca |P n3 npocTtpaHcTBa,
BbIEMNEHHONO MM MpsSMbIM MpoBanaepoM. OTO MO3BONSAET NpoBaviepy Npv aHOHCUPOBaHWWM LOCTYMHbIX aApecoB OpPYrum
npoBangepam McnonbL3oBaTh OAUH agpecHbI Npeduke Ans 6onbLlioro konuyecTsa |P-agpecoB, COOTBETCTBYIOLLUX MHOXECTBY
MapLUPYTHbIX JOMEHOB.

OpHako cnegyet npuHMMaTb BO BHMMaHME MapLUPYTHbie JOMEHbI, KOTOPble NOAKMOYEeHbl K HECKONTbKUM nposavgepam. Takue
«MHOrogoMHbI€» OOMEHbl MapupyTnsauum MOryT, Hanpumep, npencrtaBlATb cobol eauHbIn Kamnyc, B KOTOpbIA BXOOAT
KOMMNaHWW, NOAKMOYEHHbIE K pa3HbiM NpoBangepam, KpynHble KOMNaHUN, NOAKNMKYEeHHbIe K pa3fiM4yHbIM nposangepam pasHbIxX
pPanoHOB OOHOW CTpaHbl, WUAW TpaHCHAUWOHaNbHbIe OpraHu3auuun, MOLKIYEHHbIE K MarnctpansM pasnuyHbiX CTpaH.
CyI.LI,ECTByeT MHO>XeCTBO BapMaHTOB AJ1A TaKUX MHOIFro4OMHbIX JOMEHOB MapLipyTusauunn.

OOHVMM 13 BapuaHTOB SBMSIETCA MONyYeHMEe KaxKAOW MHOrOLOMHOWM opraHusauuwen O6noka agpecos IP, He 3aBucumoro ot
npoBanaepoB, K KOTOPbIM OpraHn3aums nogkrntoyeHa. ATo No3BOSET KaXao MHOFOLOMHOWM opraHM3auny pacnpenensaTb CBou
agpeca IP u3 ogHoro npedukca u, cnegoBaTenbHO, aHOHCUPOBATL BCe aapeca, OOCTYMNHbIe BHYTPUM OopraHusaumm B copme
eanHoro npedumkca IP. HegoctaTkoMm Takon cxembl 9BASIETCH TO, UTO IP-agpeca Takux opraHusaumi He CBA3aHbl C agpecamu
noboro n3 TRD, noatomy TRD, K KOTOpbIM MOAKMNIOYEHa Takas opraHusauusi, TpebyeTcs aHOHCMpoBaTb MpedUKC 3TOM
opraHvsauuv gpyrum nposavigepam. Opyrum npoBarigepam (MOTEHUMAnbHO BCEro Mupa) Takke Npuaetcsa nogaepXxveaTb Anis
Takow opraHM3auum oTAeNbHY 3anncb B CBOMX Tabnmuax MapLUpyTOB.

[ns npymMepa NpeanonoXmMm, YTo KpyrnHas ceBepo-aMmepukaHckasa komnaHns Mega Big International Incorporated (MBII) nmeet
€0VHYI0 BHYTPEHHIOIO CeTb C NpPedWKCOM, BblAEMNEHHbIM U3 ceBepo-aMmepukaHckoro 6noka. O4eBuaHO, 4TO 3a npegenamu
CeBepHolnt Amepuku B Tabnuuax mapLupyTM3aumm MOXeT NOAAEPXKMBAaTbCS OAHAa 3anucCb AN BCEro CeBepo-aMepuKaHCKOro
npedukca. OgHako BHyTpyn CeBepHOM AMEpUKM KaxObli NnpoBamgep AOMKeH noagepxveaTb oTAenbHyo 3anuck ana MBII.
Ecnn MBIl daktuyeckn aBnsietca MexayHapogHoOW Kopropauuven, Torga nogaepXka OTAenbHOW 3anvMcy Ans Hee MOXeT
notpeboBaTbCa OT NPOBaAepOB BCEro Mupa (BkMtoyasi marmctpanu, k kotopeim MBIl He nogkntodeHa). O4eBUAHO, YTO Takoe
pelleHne npuemnemMo npu HebomnbLWOM KONMYeCTBE Takmx MHOTOAOMHbIX AOMEHOB MapLupyTusaumm u OyaeT npuBoauTtb K
He[oNyCTUMOWN Harpyske Ha MaructparbHble MapLupyTU3aTopbl, €CrM BCE OpraHusauuy HayHyT MUCMOMb30BaTh Takyld cXemy
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nonyvyeHna agpecos. 3710 pelleHne He NoaxoauT Ofs CETEW, B KOTOPbIX YMCNO MHOMOOOMHBLIX OpraHum3aunn naMepsieTcs
COTHAMMU TbICAY.

Opyrum BapuaHTOM AN MHOTFOAOMHbIX OpraHu3auuii SBnseTcs nonydeHne pasgenbHbix 6nokoB IP-agpecoB Ans kaxzgoro
coeavHennsi ¢ TRD 1 BblgeneHus eanHoro npedmkca ans HEKOTOPOro NOAMHOXECTBA JOMEHA (JOMEHOB) STOW OpraHn3aumun B
COOTBETCTBMM C Gnvkaniien Toukon nogkntodeHnsi. Hanpumep, ecnu MBIl meeT coegnHerns ¢ aByms nposavgepavu B CLUA
(oaHO Ha 3anagHoM nobepexbe, ApPYroe Ha BOCTOYHOM), @ Takke C TpeMs HaumoHamnbHbIMWU MarucTpansamu B EBpone 1 ogHomn
Ha pganbHem BocToke, Toraa MBIl MOXeT ucnonb3oBaTh LWECTb pa3nuyHbIX nNpedunkcoB. Kaxgas yacte MBIl 6yget nonyyatb
€[MHbIV NpedurKC B 3aBUCUMOCTU OT DnvbkanLLen TOYKM NOOKIMIOYEHWS.

C ToukM 3peHust BHELLHeW mMaplipyTusauum Tpadmka K agpecatam BHyTpu MBIl 3TOT BapyaHT BbIrMSAMT Kak npeacTaBneHve
MBIl B BUAE LWecTn oTAenbHbIX opraHnsauunii. C TOYKM 3peHUs BHYTPEHHEW MapLUpyTU3auuM nnm MapLupyTmMsaumm tpaduka us
MBII k BHEeLWHMM agpecaTam 3TOT BapyaHT paboTaeT Tak Xe, Kak Npy MCNonb30BaHny eguHoro npedmkca Ansg Bcen ceTu.

Ecnu mbl npegnonoxum, 4to Bxoaawmn (McTovHuK 3a npegenamu MBI, agpecat B MBIIl) Tpadumk Bceraa npuxoaut uvepes
onwkanwwylo K agpecaty Touky, Torga kaxgomy TRD, koTopbii umeeT coeamHenune ¢ MBI, TpebyeTca aHoHCHpoBaTb ApYruM
TRD poctynHocTb Tonbko Tor Yactu MBII, B koTopoW ucnonb3ytTcs agpeca 13 ero 6noka. 1o npegnonaraeT, 4To B 06meH
mexgy TRD He Bknw4YaeTcss AOMNOMHUTENbHbIX MapLUPYTHbIX OaHHbIX, YTO BEAET K CHWKEHUIO Harpyskm Ha Tabnuupbl
MEeXAOMEHHOW MapLlpyTu3auun, nogaepxusaemble TRD, no cpaBHeHuio C nepBblM BapuaHToM. CnegoBaTenbHO, 3TO
pelleHne ropasgo nydwe macwrtabupyeTcs Ans Oo4eHb BonbluMX CceTel C OrpoMHbIM - KOMMYECTBOM  MHOFOAOMHbIX
opraHusauun.

OpHoit 13 npobrem BTOpPOro BapuaHTa SIBNSIETCS TO, YTO pe3epBHble MaplpyTbl B MHOMOJOMHYH OpraHusauuio He
nogaepXxuealoTca asTomaTnyecku. B nepsom BapmaHTe kaxablin TRD, aHoHcupytowmi goctynHocTb MBII, nokasbiBaeT, 4To OH
MOXeT obecneyunTb AOCTYN K Kaxaomy xocTy BHyTpu MBII. Bo BTopoM BapuaHTe kaxabli TRD aHOHCUpYeT, YTo eMy OOCTYMHbI
BCE XOCTbl €ro agpecHoro npedmwukca, KoTopble SBNAKTCA MuUWb YacTbio xoctoB MBII. Ecnu coeauHeHve mexay MBIl n
oTaenbHbiM TRD 6yneTt pasopsaHo, xoctbl MBIl ¢ agpecamu 13 npecukca gaHHoro TRD cTaHyT HELOCTYMHbIMU B CUCTEME
MEXOOMEHHOW MapLlipyTnsauun. BrnivsiHne 3tor npobnembl MoOXeT ObiTb CHWXEHO 3a cyeT nogaepXku B Tabnuuax
MapLUpyTU3aLun AONOMHUTENbHbIX AaHHbIX, HO 3TO OyAeT CHWKaTb ypOBEHb MacLITabMpyemMocTu BTOPOro BapuaHTa.

Mpv BTOpOM BapuaHTe Takke TpebyeTcs USMEHSATb BHYTPEHHIOW agpecauuio Npu N3MEHEHUN BHELLUHUX COeAUHEHWI.

OTmeTuMm, 4YTO JOcTaBka NakeToB AnA NepBOro M BTOPOro BapuaHTa OyaeT npoucxouTb MO pasHbiM MyTam. B nepsom
BapuaHTe nakeTbl, afpecoBaHHble CHapyxu B ceTb MBII, ByayT goctaBnaTbCca yepes TOYKy, KoTopas Gnmxke K OTnpaBuUTENHo,
YTO NPUBEAET K YBEMMYEHUIO Harpy3kn Ha BHyTpeHHIo ceTb MBII. Bo BTopom BapuaHTe nakeTbl, HanpasneHHble B MBIl n3sHe,
OyayT AOCTaBnATLCA Yepes3 TOUKy, koTopas Grnvke Kk nonyyatento, YTo NpMBEAET K CHWXEHWIO Harpy3kn Ha cetb MBIl n pocty
Harpy3ku Ha TRD.

3TV pelleHus Takke OKasblBalOT pas3Hoe BNWsHWE Ha nonuTuky. [Npegnonoxum, Hanpumep, 4YTo cTpaHa X MMeeT 3aKOH, Mo
KOTOpOMY Tpaduk Mexay OBYMS HaxOAsLWMMUCS B 9TOW CTpaHe cavitamu B NoOOM criyyae He AOMKEH BbIXOAWTb 3a npeaensl
AaHHOM cTpaHbl. [py  MCNonb3oBaHWUM MNEpPBOro  pelleHWs Mo aapecy nonyvaTens HEBO3MOXHO onpeaenuTb  ero
NPUHAANEeXHOCTb K AaHHOW cTpaHe. Bo BTOpom BapuaHTe xocTam CTpaHbl X MOXHO BbiAENUTb pasnuyaemble agpeca,
cnepoBaTenbHO, NPaBuna MapLupyTusaumMm MoryT ObiTb BbiNonHeHbI. MpeanonoxuMm, ans npyuMmepa, 4to komnanust LSC umeet
nonuTKKy, B COOTBETCTBMU C KOTOPOW ee MakeTbl HMKOorga He MoryT nepegasatbcs agpecatam ns MBIl [Ins obonx BapraHToB
MapLupyTusaTtopbl BHyTpM LSC MOXHO HacTpouTb Ha oTOpacbiBaHve Tpaduka, HanpaeneHHoro no agpecam mu3 6rnoka MBIL.
OpHako B nepBoM cnyyae notpebyeTcs TONbLKO ogHa 3anuncb, a BTOPOW BapuaHT notpebyeT co3aaHns MHoXecTBa unbTPOB U
MOXET OKa3aTbCsl HENMPUMEHNMbIM Ha NPaKTUKe.

CyLLecTBYIOT U ApyrMe BO3MOXHbIE pelleHnsi. TpeTbum BapuaHTOM SIBNSETCS BblAenNeHne KaXaom MHOrOAOMHOM opraHn3auum
0ofHOro agpecHoro npedukca, NpuUBA3aHHOTO K ogHoMy M3 coeguHeHui ¢ TRD. OctanbHble TRD, k KOTOpbIM MOAKMOYeHa
AaHHasi MHOrOOMHas opraHusauusi, MoAOEPXKMBAIOT B Tabnuue mMapLipyTu3auum 3anucb Ans 9TOW opraHv3auuun, HO OYeHb
nsbupaTenbHO OTHOCATCA K nepedadve 3Toro Maplpyta Apyrum TRD. B aTom BapuaHTe 6ydeT cospgasaTtbCs OAHa
ucronib3yemas no yMOSYaHU MapLipyTHasi 3anucb, kotopasi no3BonuT Bcem TRD' 3HaTb, kak nonactb B CeTb TaKoW
opraHusauum, a B HEKOTOpPbIX cnyyasx 6yayT obecneunBatbcs 6onee npsimblie NyTu K agpecary.

CyliecTByeT MNo KpaWHel Mepe ofgHa CuUTyauusi, B KOTOPOW TPeTUW BapwaHT NpUMEHUM Ha npaktuke. lNpeanonoxum, 4to
rpynna opraHu3aumin co CBA3aHHbIMU MHTEpecaMu, peanuaoBana Kaxgas CBOI OMOPHYH ceTb. [nsa npumepa npennonoxunmM,
yto U.S. National Widget Manufacturers and Researchers opraHusoBana onopHyiw ceTb B Macwrtabax CLUA, kotopas
MCMNOonb3yeTcs Koprnopauusmu, Npov3BoaawnMn npubopkl, 1 HEKOTOPbIMU YHUBEPCUTETaMM, 3aHMMatommMucsa paspaboTkon
npubopos. Mbl MOXeM 0XnaaTh, YTO pasnnyHbie OpraHvM3auun 3Ton rpynnel ByayT MCcnonb3oBaTb CBOM BHYTPEHHUE CETH, Kak
oTAenbHble OOMEHbl MaplipyTusaumm u 6onmbWMHCTBO M3 HUX OydeT Tawkke nogknoyveHo K Apyrum TRD  (mockombky
6OmMbLUMHCTBO OpraHM3auuin, CBA3aHHbLIV C NPOM3BOACTBOM M paspaboTkon Npubopos, BOBfEYeHbl Takke B Apyrve cdepbl
aeatenbHocTn). Mbl MOXeM, crnefoBaTenbHO, OXuAaTb, YTO MHOrME WMAM GOMbLUMHCTBO M3 3TUX OpraHvM3auun SBNSITCH
ABYOOMHBIMW C MOAKMIOYEHNEM K «NpubopHOA ceTu» 1 Kakon-nnbo uHow ceTu. Npegnonoxum Takke, 4to obliee 4ucro
opraHusauui B npmbopHoW rpynne AOCTaTOMHO Mano Ans Toro, YTobbl MOXHO ObINO noaaepXxveaTth Tabnuuy mapLipyTusaumu,
cofep)Kallyto Mo OAHON 3anucy ANs Kaxaon opraHmsaumum, Ho aTa Tabnuua pacnpocTpaHsieTcs Yepes bonee KpynHble ceTu co
MHOFMMW MWUIAIMOHaMU (He CBA3aHHbIX C NpMbopamMmn) AOMEHOB MapLUpyTU3aLmK.

Mpu ncnonb3oBaHWM TPETLErO BapMaHTa Kaxaas MHOrogoMHas opraHusauus B npubopHon rpynne 6yageT nonyyatb agpeca ot
CTOpOHHMX TRD (T. e, OT NpoBaiaepoB, KOTOPbIE HE CBA3aHbl C MPUOOPHON rpynmnoi), K KOTOPLIM OHU NOAKMYeHbl. OnopHon
ceTn NpubOopHON rpynnbl HY>KHO NOAAEPXMBATbL MapLLUPYThl B Pa3Hble JOMEHbI, CBA3aHHbIE C OpraHu3auusMm-yneHamm rpynmbl.
Mopo6Ho aToMy, BCeM YrieHam MpuBOPHON rpynMbl HYXXHO NOAAEPXKMBAaTL Tabnvuy MapLIpyTOB K OCTarlbHbIM YrieHam rpynnbl
Yepes MaructpanbHylo ceTb npubopHon rpynnbl. OgHaKo, MOCKOMbLKY OMOpHasa ceTb rpynnbl He uHdopmupyeT gpyrme TRD
obLero nonb3oBaHNWs O OOCTYMHOCTU CBOMX agpecaToB (4aHHas ceTb He MpefHasHaveHa ANs MCMONb30BaHWA CTOPOHHUMM
opraHuzauusammn), ons atoro TpebyeTcs, 4YTOObl CpaBHUTENbHO HeGonbLION Habop npeduKCoB MOAAEPXKUBanNcs nulb B
OrpaHMYeHHOM Konu4ecTBe MecT. AApeca, BblAeneHHble pasnuyHbIM uneHam rpynnel, 6yayT obecneuvBaTb MapLupyT no
YMOS4YaHuio 4epe3 AononHuTenbHoe coefuHeHve ¢ TRD, nossonsigs ucnomnb3oBaTb Ans o6MeHa AaHHbIMWU BHYTPWU Fpynnbl
OMOPHYIO CeTb 3TOW rpynmbl.

YeTBepTbIi BApMaHT pacnpeneneHns npedunkcos onst JOMEHOB MapLipyTnsaummnm NCnonb3yeTca B TeX chny4yadx, Korga AOMeHbl
NOoAKIYeHbl K ABYM (VIJ'IVI 6OJ'IbLLIeMy ‘-'IVICJ'Iy) KOHKPETHbIM JOMeHaM MapLupyTu3aunn. Mpegnonoxum, Hanpumep, 4To MMeeTcA

Mpeanonaraetcsi, 4to Bce TRD MMEOT MapLUpyThl Apyr K APYry.
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aBa nposavigepa SouthNorthNet n NorthSouthNet, koTopble MeloT B Lienom oyeHb GonbLloe KONMMYecTBO 3aka3yuKoB (T. €.,
nmeeTca GonbllOoe YMCNO AOMEHOB MapLupyTu3auumu, MNOAKIHOYEHHbIX K oboum npoBargepam). Bmecto nonyveHus OByx
npedmrKcoB aTU NpoBanaepbl MOryT B3ATb TpU. MapLUpyTHbIM JOMEHaM, NOAKIOYEHHbIM Tonbko K npoBanaepy NorthSouthNet,
OyayT BbIAENATLCA agpeca U3 OgHOro npedmkca, NnoakntyeHHbIM Tonbko K SouthNorthNet — 13 gpyroro, a nogknto4YeHHbIM K
o6onm npoBangepam — u3 Tpetbero. Kaxabii ns asyx TRD 6yaet Torga aHoHcupoBath B Apyron TRD gga npedukca — oguH
AN MapLUpPYTHbIX AOMEHOB, MOAKIMIOYEHHbIX TOMbKO K 3TOMY NpoBangepy, a Apyron — Anst LOMEHOB, NOAKMHYEHHbIX K 000MM
nposangepam.

OueBMOHO, YTO BaXHOCTb YETBEPTOro BapuaHTa GydeT Bo3pacTaTb MO Mepe pacluMpeHusi ceTei nepenayn AaHHbIX obLlero
Nosib30BaHWsA. B 4acTHOCTU, OYEBUAHO, YTO B KAKOW-TO MOMEHT B OyAyLEM OCHOBHOE YMCIIO [JOMEHOB MapLupyTu3auun bynet
MOAKITIOYEHO K CeTsiM 06LLero nonb3oBaHusi. B 3TOM criydae mouTu Bce rocyfapCTBEHHbIE CETU (Takue, Kak COBPEMEHHbIE
pervoHanbHble CeTW) MOryT MMeTb Habop 3akasuuMKoB, CYLLECTBEHHO MEPEKPbIBAIOLIMIACA C 3akasyukaMu ceTeil obLiero
NoNb30BaHuSA.

CyuwiecTtByeT, crnegoBaTenbHO, MHOXECTBO pelleHui npobnembl BblgeneHuss agpecoB IP ang MHOrogomHbIX [OOMEHOB
MapLupyTusaummn. Kaxgoe 13 Takux peLleHvin nMeeT cBov NpenMyLLiecTBa U HegocTatkv. Kaxgoe pelueHne umeet peanbHyto (B
AEHEXHOM BbIPaXeHnM) CTOMMOCTb ANS MHOrOAOMHbIX opraHusaumi u TRD (Bkmoyas M Te, K KOTOPbIM MHOTOAOMHbIE
opraHu3aunmn He NOAKIOYeHb!).

B pononHeHue k cka3aHHOMY OTMETUM, YTO GOMbLUMHCTBO peLUeHMI Takke ykasbiBaloT Ans kaxgoro TRD HeobxoammocTb
BbIpabOTKN MONMUTUKM U YCNOBWIA BOCMPUSTUS agpecoB, HE OTHOCALLMXCHA K UX NpedurKkcam, 1 TPaKTOBKU TakMX HeNoKanbHbIX
agpecoB. Hanpumep, [OCTaTOMHO KOHCEpBaTMBHAsl MOMMTUKA MOXET 3aknouvaTbCs B TOM, YTO HenokasnbHble npedukcsl IP
OyoyT mpuHMMaTbCA OT NOObIX NOAKMIOYEHHbIX KpaeBblx (leaf) gJoMeHOB maplupyTusaumu, HO He OyaoyT aHOHCMpoBaTbCHA
apyrum TRD. MNpu meHee koHcepBaTuBHOM nonutuke TRD MoXeT npuHMMaThb Takve HenokanbHble agpeca v cornawlaTtbesi
o6meHMBaTbLCA UMK € onpegeneHHeiM Habopom apyrnx TRD (atoT Habop MoxeT 6bITh rpynnor TRD, nmetowwmx Heuto obuiee —
reorpacdyeckoe MOSIOXKEHNE UMW COrnalleHusi, NMPUHATbIE CrnelunanbHO MO 3anpocy KpaeBbiX AOMEHOB MapLupyTM3auuu).
PasnnyHble NnpaBuna MMerT pearnbHyto cToumocTb Anst TRD, koTopasi MOXeT ObITb OTpaXkeHa B 3TMX NpaBunax.

5.5 YacTHble KaHanbl

I'Ipe,ubl,uyu.lee o6cy>K,qume Kacarnochb cB3en agpecos IPn MapupyTusaunm mexay pasHbiMi MapLIpyTHbIMKU OMEHaMn 4Yepes
TPaH3UTHble OOMEHDbI, Ka)KJJ,bIVI M3 KOTOPbIX COeANHEH C BOnbLLINM YUCIIOM OOMEHOB MapLipyTusaunm n npeagnaraet bonee unu
MeHee NyGrnYHbIe YCnyru.

OpgHako  moxeT cywiectBoBaTb TaKXe MHOXeCTBO KaHanoB, coeauHAWMX [ABa [AOMeHa Mapupytusaumm Tak, 4YTO
MCNONb30BaHNE 3TMX KaHarnoB MOXeT ObiTb orpaHn4eHo TOJ1bKO nepe/:laqelh TpachKa Mexnoy OaHHoM nap017| MapLIpPYTHbIX
OOMEHOB. By,ueM Ha3blBaTb TakMe KaHalbl YaCTHbIMWU.

B kavecTtBe npumepa npeanonoxunm, 4to kopnopaums XYZ nmeeT TecHble aenosble kKoHTakTbl ¢ MBIl. B atom cnyvyae XYZ u
MBIl MoryT 3aknounMTb C NPOBangepoM KOHTPAKT Ha OpraHn3aumio COeQUHEHWs Mexay ABYMSA KOpnopauusMu u 3TOT KaHan
6yaeT mcnonb3oBaTbCsA TONBbKO AN Nepefayn nakeToB, OTNPaBUTENb KOTOPbIX HAXOAMTCS B OOHOW U3 3TUX Koprnopauui, a
nonyyatens - B Apyroi. MNpeanonoxumm Takke, YTo KaHan «ToYka-TOYKay» OopraHvM3oBaH MeXAy OAHUM maplipyTusaTopom (X) B
kopnopaumn XYZ n ogHum mapuwpytusatopom (M) B MBII. CnegoBatenbHo, TpebyeTca HacTpouTb mapipytusaTtop X Tak,
yToObI OH 3Han, Kakme agpeca AOCTYMNHblI Yepe3 AaHHbI KaHan (B AaHHOM cnydae — Bce agpeca MBII). ToyHo Tak xe
TpebyeTca HacTpomTb MapLupyTM3aTop M, KOTOPOMY TOXe HYXXHO 3HaTb agpeca, OOCTYyMHble Yepes3 coeanHeHve (Bce agpeca B
kopnopauuu XYZ).

BaxHO OTMETWTb, YTO Takoe AOMNOMHUTENBHOE COeAMHEHUE Yepe3 YaCTHbIN KaHan MOXET He NPUHMMATLCS BO BHUMaHWE Npu
pacnpegeneHun agpecoB IP 1 He GyneT cosgaBaTth npobnem Ans maplpyTusauuy. JTO CBSI3aHO C TeM, YTO MapLupyTHasi
uHpopMaumsa ANs Takoro COeAMHEHWs1 He pacnpocTpaHsieTcs yepes Internet 1, cnepoBaTenbHO, He MpMBsi3aHa K NpeduKcy
TRD.

BosBpalwlasacb k Hawemy npumepy, npeanonoxum, 4to kopnopauus XYZ wumeeT OOHO COeAMHEHWE C pervoHanbHbIM
onepaTopoM U, CredoBaTenbHO, UCMOSMb3yeT NPOCTPaHCTBO appecoB IP 13 BbigeneHHoro aToMmy pervoHy 6Gnoka. [anee
npeanonoxum, 4yto MBIl aBnseTca mexgyHapoaHOW Kopriopaumern ¢ NoaknyeHneM K 6 pasnunyHbiM npoBargepam, kotopas
BblOpana BTOpoW 13 onucaHHbIX B naparpadpe 5.4 BaprnaHTOB W, crnegoBaTenbHO, Nonyyuna LWecTb pasHelx 6rmokos agpecos. B
3TOM crnyvae Bce agpeca, AOCTYyrnHble B ceTn XYZ, MOXHO onncaTb OgHWM npedukcoM (310 npeanonaraeT, YTO AOCTaTOYHO
yKasaTb B KOHUrypauuvm maplupytmsatopa M eAnHCTBEHHbIM NpedyKe, KOTopbIn ByayT NpeacTaBnaTb BCe agpeca, AOCTYMNHbIe
Yyepe3 gaHHoe coefduHeHue). focTynHele agpeca MBIl MoryT ObiTb onuncaHbl WwecTbio npedukcamun (3To nNpegnonaraeT, YTo B
KOHdMrypaumm mapLupytusaropa X TpebyeTcs ykasaTb LWeCTb afpecHbIX NpedyrKCcoB ANA NpeAcTaBneHns aapecos, AOCTYMHbIX
Yyepes AaHHOe coeanHeHMe).

B HEKOTOPbIX Cly4Yaax 4Yepes Takme YacTHble KaHalbl pa3pellaeTca nepechbiika Tpa¢)MKa anda HebonbLLIOoro Yynucna MapLUPYTHbIX
[OMEHOB (Hampumep, nNapTHepOB opraHusauuu). OTO npuBedeT K He3HAYUTENIbHOMY YCMOXHEHMWIO KOHdUrypaumm
mapuwpyTtusatopoB. OgHako, B cuny HeGOMbLIOrO Yncrna OpraHusauui, MCNOMb3yKLWMX AaHHbIA KaHar, Takoe YCINOXHEeHue
00bIYHO He BbI3bIBAET Cepbe3HbIX Npobnem.

OTmeTuM, YTO B3aMMOCBS3N MexXay MapLupyTu3aumen n agpecamum IP, paccmatpvBaemMble B ApYryX raBax 3Toro AOKyMeHTa,
oTHOCATCA K npobrnemam macwtabupoBaHWs, BO3HWMKAOWMM B 60MbLUMX U, MO CYLLECTBY, NMYyGNNYHbLIX TPAH3UTHLIX JOMEHaXx
MapLupyTU3aLum, KOTopble COeQuHAIOT Mexay cobon MHOXECTBO AOMEHOB MapLupyTusauui. OgHako B Lensx pacnpegeneHus
agpecHoro npocTpaHcTBa IP yacTHble kaHarnbl, COEAMHSIOLWLME HE3HAYNTENBHOE YNCMO YaCTHbIX JOMEHOB MapLUpyTM3auuu, He
BbI3blBAET AOMOMHUTENBHBLIX NPOGNEM M MOXET NMPOCTO HEe MPUHMMATLCH BO BHMMaHwe. Hanpumep, 31O npegnonaraet, 4To
KpaeBoW AOMEH MapLUpyTu3aunv, NMeLWmUn 0QHO COeQUHEHNE C «NyONMYHON» MarmcTpanbio N MHOXECTBO YaCTHbIX KaHarnoB
B ApYyrve Kpaesble AOMEHbl MapLUpyTU3aummn, ¢ TOYKM 3peHnst pacnpeeneHns agpecos IP MoxeT TpakToBaTbCs, Kak OBObIYHbIN
OOHOAOMHbIN AOMeH. Mbl nonaraem, 4YTo 3TO Takke ABMSETCS APYrMM BapnaHTOM pacCMOTPEHUS MHOTOAOMHbIX JOMEHOB.

5.6 U3onupoBaHHbI€ MapLPYTHbIE AOMEHbI

B HacTosdALllee BpeMa OYeHb bonbLUoe 4Yncno OpFaHM3aLI,VIl7I nMeeT coeJMHEHHble MexXay cobom CEeTW, KOTOpPble He NOAKIOYEHbI
HA K OOHOMY W3 CepBMC-NMpOBandepoB. Takve oOpraHusaumv, OAHAKO, MOryT WMeTb MHOXECTBO YaCTHbIX KaHaros,
ncnonb3yemblx Ana coeanHeHna ¢ opyruMmmn opraHusaumamn. Otn opraHn3auunn He y4acTBYylOT B rno6anbHon MapupyTusaumm n
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YOOBMETBOPSIOTCA OOCTYMHOCTBIO TEX OpraHvM3aumu, ¢ KOTOPbIMU Y HUX MUMEIOTCS COEAMHEHWUS MO YacTHbIM KaHanam. Takue
opraHu3aummn HasbIBalT U30NMPOBaHHbLIMK (zero-homed) foMeHamy MapLUpyTU3aumm.

MN3onmpoBaHHble JOMEHbI MOXHO paccMaTpuBaTh, Kak BbIPOXAEHHbIA BapuaHT JOMEHOB C YaCTHbIMW KaHanamu, onMcaHHbIN B
npegplaywiem naparpadpe. 9T OOMEHbI Takke He co3AaloT npobrneMm MexaoMeHHOW maplipyTusaumu. Kak 6bino ckasaHo
Bblle, MapLpyTHas uHopmauus, nepefaBaemasi No YacTHbIM KaHanmaMm, MMeeT BecbMa OrpaHU4YeHHOe pacnpocTpaHeHue
(06blMHO MUWbB B Npegenax MapLUpyTHOrO AOMEHA Ha OPYrol CTOPOHEe YacTHOro kaHana). CnegoBaTenbHO, 34eChb Takke He
BO3HMKaeT TpeboBaHMiA No abcTparMpoBaHWio aApecoB, 3a WCKMIOYEHMEM Tex MpedUKCOB, KOTOpble NepedalrTcs vepes
YaCTHble KaHanbl.

O,CI,HaKO BeCbMa BaXHO, 4TOObI N30nMpoBaHHbIE OOMEHbI NUCMOJ1b30BalriM KOPPEKTHbIE U YHUKAlbHbIE B rnobanbHOM MacluTabe
appeca IP. MMpegnonoxum, 4To M30NMPOBAHHLIM AOMEH COEOMHEH YacTHbIM KaHanoMm C ApYrMM AOMEHOM MapLipyTusauuu.
OTOT AOMEH, B CBOK O4epedb, COEOUHEH C CETbo, UCMOMb3YOLLEN YHMKarnbHbIe B rnobanbHOM macwTabe agpeca IP. JaHHbin
OOMEH [OIMKEH UMETb BO3MOXHOCTb pasnuyaTtb agpeca |IP B usonupoBaHHOM JOMeHe OT Bcex npoymnx IP-agpecos, k koTopbiM
OH UMeeT MapLlpyThl. E,EWIHCTBeHHbIM cnocobom rapaHTMpoBaHHO obecneuynTtb Takoe pasnunyne asndeTca ucnonb3oBaHne B
N30MMPOBaHHOM JOMEHE YHWKamnbHbIX B rnobanbHoM macwitabe agpecos P

5.7 KoHTUHeHTanbHOe arpernpoBaHue

B uenax ganbHenLWwero CHWkeHNst 06 beMOB AaHHbIX, TPeOyeMbIX Ans MEXOA0OMEHHON MapLUpyTU3aunm, MOXeT UCMONb30BaTbCS
elle OAMH YpoBeHb Mepapxuun. KOHTUHEHTanbHOE arperMpoBaHMe MOXET OKa3aTbCsi BECbMa MOMe3HbIM, MOCKOMNbKY rpaHuLbl
KOHTUHEHTOB OMpefensiioT eCcTecTBeHHble Gapbepbl ANA TOMOMOIMW COEAMHEHUA W agMUHUCTPATUBHBLIX rpaHuL. Takum
06pa3om, 3TO Cco3aeT eCTECTBEHHYIO rpaHULy Anst APYroro ypoBHS arpermpoBaHusi JaHHbIX MEXOMEHHON MapLIpyTU3auuu.
Ona pelleHns 3TOM 3agaynm HYXXHO caenaTb Tak, YTODbl KaXObli KOHTUMHEHT MOMy4Yun COOTBETCTBYOLLEe NOOAMHOXECTBO
agpecHoro npoctpaHcTea. [poBangepbl (Kak NpsiMble, Tak U KOCBEHHbIE) KaXOOro KOHTMHEHTa OyayT nornyvaTb agpecHble
6nokM u3 Takux nogmHoxecTB. OTMETUM, YTO 3Ta CXeMa UMEET MHOXECTBO WCKIHOYEHMWI, Koraa cepBuc-npoBavigepbl (kak
npsiMble, Tak W KOCBEHHble) paboTalT Ha HECKONbKUX KOHTMHEHTax OOHOBPEMEHHO. JOTU  WCKIIOYEHUS  OOMKHbI
paccmaTpuBaTbCsl aHarnorMyHo CMTyaumsiM ¢ MHOTOAOMHbIMU JOMEHAMW MapLUPyTM3aLMKn, ONUCaHHLIM BbILLE.

OTMETUM, YTO B OTNIMYMM OT CUTyauuu C MpoBaiaepaMu, arperMpoBaHne KOHTMHEHTamNbHbIX MapLUpPYTHbIX AaHHbIX MOXET He
OCYLLECTBNATLCA Ha KOHTUHEHTE, AN KOTOPOro BbiaeneH npedukc. CTOMMOCTb MEXKOHTUHEHTarbHbLIX COeauHEeHNn (0cobeHHo
Yyepe3 OKeaHbl) OYeHb Bbicoka. Ecnu arpervpoBaHue BbIMONMHAETCS Ha «OnuxHeh» CTOpPOHe kaHamna, Toraa MapLupyTHas
MHpOpMaLUMsa O HedoCTYMHbIX agpecaTax Ha [OaHHOM KOHTUMHEHTE, MOXET OCTaTbCA BHYTPU 3TOro KOHTWMHeHTa. Ecnu xe
KOHTVHEHTanbHOEe arperpoBaHue BbIMOMHATL Ha «[arbHEn» CTOPOHE MEXKOHTMHEHTAlIbHOr0 COEAMHEHWs, 3Ta CTOPOHa
MOXeT NMOMECTUTb arpervpoBaHHble MapLlUpyTbl B CBOK KOHTMHEHTaNIbHYI MaplupyTusauuio. ATO 03HayaeT, YTo agpecarthbl,
BKITIOYEHHbIE B KOHTUHEHTANbHOE arpervpoBaHne, HO He MMelLMe COOTBETCTBYILEro Gonee creumduyHoro npedukca,
MOTYT ObITb OTBEPrHYTHI 40 TOro, Kak ByAeT MOKUHYT KOHTUHEHT, C KOTOPOTro OTNpPaBrieHbl NakeTbl.

[ns npumepa npegnonoxuMm, 4to EBpone BbigeneH npedwmke <194.0.0.0 254.0.0.0> Tak, 4TO eBponenckas MapLupytTusauus
BKMOYaeT Takke Oonee AnvHHble npedukebl <194.1.0.0 255.255.0.0> n <194.2.0.0 255.255.0.0>. Bce 6Gonee pOnvHHbIE
eBponenckne npedukcsl MOryT ObiTb aHOHCMpOBaHbI 4Yepe3 TpaHcaTnaHtTudeckun kaHan B CeBepHylo AMepuky.
MapuwpyTtusatop B CeBepHoln AMepuke OyaeT arpernpoBaTb 3T MapLUpPyTbl U aHOHCMPOBATb TONbKO oauH npedmke <194.0.0.0
255.0.0.0> B ceBepo-amepuKaHCKylo cuctemy maplupyTtusaumu. NakeTbl, agpecoBaHHble xocTy 194.1.1.1 6yayT npoxoautb
yepe3 CeBepO-aMepuKaHCKyld CUCTEMY MapLupyTM3auMm W CTankuBaTbCA C MapLlpyTU3aTOpOM, KOTOPbIA  BbIMOMHAN
arpermpoBaHve esponenckux npedukcoB. Ecnu npedwmkc <194.1.0.0 255.255.0.0> HepgocTyneH, mapipytusatop Oyger
oTbpacbiBaTh 3TV NakeTbl U Nnepeaasatb coobuieHns ICMP Unreachable 6e3 3arpy3ku TpaHcaTtnaHTU4ecKoro kaHana.

5.8 NMpob6nembl cmeHbl agpecoB

PacnpeneneHvne agpecoB IP ¢ yyetom nogkntoveHns k TRD BaxHo ans obecneyeHuss Tpebyemoro maclitabupoBaHus
MEXOOMEHHON MapLipyTusaunm B CeTW, codepxallel MWNnvMoHbl MaplpyTHbIX AomeHoB. OpHako pacnpegenexue,
OCHOBaHHOE Ha Tononorun, npeagnonaraeT, 4To AnNA obecneyeHnst MakcumanbHOM SCbeeKTVIBHOCTI/I MapuwpyTusaummn B
pes3ynbTate Takoro pacnpeneneHna HeKOTopble N3MEeHEeHNA B TONOJSIOrMN MOTyT I'IOTpe60BaTb CMeHbl agpecoB.

OTMeTUM, YTO CMEHa apecoB He Npou3onaeT HedameAnMTenbHO. [JoMeHbl, CMEHMBLUME CBOMX CEPBUC-NPOBaNOEpOB, MOTyT
no-npexHemMy aHOHCMPOBaTb CBOM MpedUKCbl Yepe3 HOBbIX MpoBangepoB. [ockonbKy BepXHUE YPOBHW Mepapxum CUCTEMbI
MapLpyTusauum 6yayT MapLupyTU3upoBaTb Ha OCHOBE CaMOro AfMHHOMO npedukca, 4OCTYNHOCTb TaKoro JOMEHa COXPaHUTCS,
XOTSl arpervpoBaHue ¥ macluTabupyemocTb GyayT CUMbHO OCMOXHeHbl. CriegoBaTerlbHO, OOMEHaM, CMEHMBLUMM CBOH
Tonomnoruo, cneayeT U3MEHUTb U aapec, Kak TONbKO 3TO CTAHET BO3MOXHbIM. CPOKM U MeXaHU3Mbl CMeHbl afpecoB [OMKHbI
onpenensiTbCst TPEXCTOPOHHMM COrfalleHMeM Mexay CTapbiM 1 HOBbIM NpoBaifepamMu U CMEHVBLUMM NpoBanaepa JOMEHOM.

Heo6xoaMmMocTb CMEHbI agpeca aABndeTcAa eCTeCTBeHHbIM HeratTuBHbIM CrnegcTBnem a6CTpaI’VIpOBaHVIF| MapLWpyTHbIX OaHHbIX.
OcHoBHas naes aﬁCTpaFMpOBaHI/Iﬂ MapLpPYTHbIX AaHHbIX 3aKno4YaeTCcAa B HannM4inm HEKOTOPOro COOTBETCTBUA MeXay aApecoM
1N MeCTOonoJiIoXKeHneM CUCTEMbI (MapLUpyTHbIVI AOMEH, noaceTb U KoOHeYHad CVICTeMa). Taknm 06pa30M, npu nepemMelieHmmn
CUCTEMbI B HEKOTOPbIX Clly4dadax HYXHO 6y,u,eT MeHATb agpec. CoxpaHeHme BO3MOXHOCTN NEepeKrniYeHna mexay nomMmeHamu
MapLpyTusaunun 6e3 cMeHbI agpecoB C 04eBMOHOCTbLIO 6y/:|,eT TpeGOBaTb OTCNeXmnBaHUAa MeCTONoNOXeHUA Kaxagoro goMmeHa
MapLipyTusaunm Ha VIHﬂVIBVIlJ,yaJ'IbHOVI OCHOBe.

B kpaTkoCpO4HOW MepcnekTuBe C y4eTom ObICTPOro pacliMpeHust U pacTyller KoMMmepuuanu3aumm cetu Internet Tononorus
CETN MOXET CTaTb CpaBHUTENbHO M3MeH4MBOW. K cyacTblo, CyLLeCcTByeT MHOXECTBO Mep, MO3BOMSAILWMUX YNPOCUTb CMEHY
agpecoB. [lonHoe onucaHue npobGnemMbl CMeHbl aApecoB BbLIXOAMT 3a paMKM [aHHOro [okymeHTa. OpHako kpaTkoe
paccMoTpeHMEe HEKOTOPBIX BOMPOCOB, CBA3aHHbIX CO CMEHOW agpecoB, NPUBOAUTCSA B 3TOM naparpade.

OTmMeTuM Takke, YTO BO3MOXHOE TpeboBaHMEe CMeHbl agpecoB B pe3ynbTaTe WM3MEHEeHWs TOMonoruu npepnonaraeT, YTo
Nnones3Ho MNpUHUMATb BO BHMMAHWE BO3MOXHbIE M3MEHEHUS1 TOMOMOrMM Mpexae, YeM 3aBEpLUMTCS MPOLECC BblOeNeHus
afpecoB. Hanpumep, B criyyae MapLUpyTHOrO AIOMEHa, KOTOPbIA M3HaYanbHO MMEET OAHO MOAKIYEHMe, HO NnaHupyeT cTaTb
MHOroAoMHbIM B BGyayuiem, pasymMHO nony4vatb agpeca IP ¢ yyeToMm npegnonaraemon B OyayLiem Tononornu.

'B HacTosiLLee BpEMS OTHOLLEHME K BOMPOCY aApecoB, UCMNOMb3YEMbIX B YACTHbIX CETSX, HECKONbKO M3MEHMIOCh U ONUCAHO B
RFC 1918, nepeBoa KOTOPOro umeeTcs Ha cante www.protocols.ru. [na cBA3u ¢ ceTamu, UCNonb3yrLWmMn nydnnyHele agpeca
IP, yacTHble ceTn MOryT BOCMNOsb30BaTbCs TpaHcnsaumen ceteBbix agpecoB (NAT). [Mpum. nepes.
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B O6LL|,eM cllydae Ha npaktuke He npumMeHumMa cxemMma 3aMeHbl BblOeNieHHbIX aapecoB IP no npuHUMNy «M3MeHUTb agpeca B
nonHo4b». BmecTto 3TOro HYXXHO WCNoNnb3oBaTb MOCTENEHHbIN nepexon, Korga B Te4yeHWe OrpaHn4YeHHOro cpoka MoryTt
ncnonb3oBaTbCA KakK CTapble, TakK W HOBble apjpeca. B TeueHune nepexogHoro nepuoaa cCTtapble WM HOBble afpeca
BOCMNPUHUMAKOTCA KOHEYHbIMW CUCTEMaMM OOMeEeHa MapllipyTmsauum n ucnosib3oBaHue obounx BapuaHTOB agpecoB OOJIKHO
obecneuymBaTb KOPPEKTHYH0 MapLIpyTM3aunio NakeToB K nony4yaTento.

B TeyeHvne nepexogHoOro nepuoga BaxHo, YTOObI NakeTbl, UCNOMb3yOLIME CTapble agpeca, MapLIPyTM3NPOBaNUCh KOPPEKTHO
AaxKe nocre U3MeHeHus Tononoruu. ATO JOCTUraeTcs MyTeM WUCMOMb3OBaHUS B MEXAOMEHHOW MapLupyTusauuv npuHUumMna
HambonbLuero cooTBeTcTBus (longest match).

Ons npvmepa npegnonoxuMm, 4to kopnopauus XYZ Obina usHavanbHO MNOAKIMHOYEHa TONMbKO K perMoHanbHOW CceTu
NorthSouthNet. TMNpeactasutenn XYZ obpatunuce k agmuHuctpaumm  NorthSouthNet wn  nonyuunun npedukc [P, wu3
NpOCTPaHCTBa, BblAENEHHOro Ha pervoHanbHylo cetb NorthSouthNet. OgHako mo psgy npuuuH kopropauusa XYZ pewmna
pasopBaTb koHTpakT c¢ NorthSouthNet n Hanpsmyio nopkmountecs k cetTu obuwiero nonb3oBaHuss NewCommercialNet. B
pesynbTate nepexoga kopnopauua XYZ nonydnna npedwmkc IP n3 agpecHoro npoctpaHctBa NewCommercialNet. Ctapbin
npedmkc XYZ npegnonaraet, 4to Tpaduk ans XYZ cnegyet mapupyTtusmposatb B ceTb NorthSouthNet, koTopasi 6onblue He
UMeeT NPAMOro CoefnMHeHns ¢ kopnopaumen XYZ.

Ecnn npexHun TRD (NorthSouthNet) u HoBein TRD (NewCommercialNet) sBNst0TCA CMEXHBIMU M MOTYT KOOMEepMpoBaTbCs,
nepexoq MoxeT OblTb O4eHb NpocTbiM. B aTOM cnyyae nakeTbl, Mappytuavpyemble B XYZ no cTapblM agpecam, MoryT
HanpaBnsTecs B ceTb NorthSouthNet, koTopasa Gyaet Hanpsmyto nepecbinate ux B ceTb NewCommercialNet, a Ta, B cBOlO
ouyepedb, B XYZ. B atom cnyyae Ttoneko cetam NorthSouthNet 1 NewCommercialNet TpebyeTcsi 3HaTh, YTO cTapble agpeca
yKasblBaloT Ha nony4aTernen, kotopble 6onee He nogknoyveHbl HenocpeacTeeHHo k NorthSouthNet.

Ecnu crapbiii 1 HoBblt TRD He SIBMSIOTCA CMEXHbIMM, CUTyaLMsi HECKOSIbKO OCIOXHSAETCS, HO MO-MpeXHeMy cyliecTsyeT
HECKOMbKO CMocob0B opraHv3aum KOPPEKTHOW NepechInku TpadguKa.

Ecnu ctapbiin 1 HosbI TRD coeamnHeHbl Mexay cobon Yepes apyrie TpaHsUTHbIE JOMEHbI, 3T NPOMEXYTOUHbIE JOMEHBI MOTYT
cornacoBaTtb KOPPEKTHYK nepecbiniky Tpadumka ans XYZ. B kavectBe npumepa npegnonoxuMm, 4to cetn NorthSouthNet un
NewCommercialNet He coegunHeHbI HanpsMyo, HO 06e NoAKMYeHbl K MarucTpansHon cetv BBNet. B atom cnyyae Bcem Tpem
cetam NorthSouthNet, NewCommercialNet n BBNet HyxHO Gyaet noggepxmBatb cneumanbHyto 3anvucb ana XYZ, ytobbl
TpadmK, HanpaBreHHbI Mo cTapbiM agpecam kopropauum XYZ, nepecbinancsa 4vepe3 cetb NewCommercialNet. OgHako
ocCTanbHbIM JOMEHaM MapLUpyTU3aumm He TpebyeTcs 3HaTb O HOBOM MecTononoxeHun XYZ.

Mpepnonoxum, 4Yto cTapbin M HoBbli TRD pasgeneHbl He NOAAEPXMBAIOLLMM KOOMEpauuilo MapLUPyTHbIM AOMEHOM WNn
ANVHHBIM NYTEM Yepe3 MHOXEeCTBO JOMEHOB MapLupyTusauun. B atom cnyvae crapbin TRD mMoxeT nHkancynvposaTtb Tpadmk
B Kopriopaumio XYZ, 4ytobbl ob6ecneunTb AOCTABKY TakMx NAKeETOB B HY)XXHYIO MarucTpanbHyto ceTb.

Te opraHusaumm, KOTopble BeAyT 4OCTAaTOMHO MHOMO Aen ¢ kopnopauuen XYZ, Takke MOryT BKIMIOYUTb CNeLmanbHy 3anuch B
cBov Tabnuubl MapwpyTu3aumn Ans obecrneyvyeHuss onTumanbHOM MapLupyTu3auun naketoB B ceTb XYZ. [Ona npumepa
NpeanonoXuM, 4YTO Hekass KoMmmepyeckass MaructpanbHas ceTb OldCommercialNet vmeeT MHOXECTBO 3aKa3yuKoB,
obmeHuBatowmxeca Tpadmkom ¢ XYZ un ata Tpetba cetb TRD Hanpamyto cBssaHa kak ¢ NorthSouthNet, Tak mn ¢
NewCommercialNet. B atom cnyyae OldCommercialNet 6yaet coxpaHsiTe 0aHy 3anvcb Ans Bcero Tpaduka, agpecoBaHHOro B
NorthSouthNet, Ho B Tabnuuy moxeT GbiTb AobaBneHa ogHa (6onee cneuuduyHas) 3anuck ona obecneyeHnss KOPPEKTHON
MapLUpyTU3aLMmn NakeToB, HanpaBrieHHbIX Mo cTapbiM agpecam XYZ.

HesaBncrMO OT MCMONb3yeMoro Anst YNpoLLEeHUs CMeHbl aapecoB MeToda, 3agada COCTOUT B TOM, YToGbl MHdopMaums o
cTapbIx agpecax XYZ, xpaHsiasical B ceTu, Gblna 3ameHeHa faHHbIMU O HOBbIX agpecax. PasymHo npeanonaratb, Y4To NponayT
Hedenu Unu Mecsilbl U HyXxHast MHdopmauua pasongeTcs no pacnpedeneHHoi cucteMme kartanoros. OGcyxaeHve kaTanora,
paBHO Kak M ApYrMx METOAOB CMEHbl aApecoB, BbIXOAUT 3a paMKu 3TOro AOKYMeHTa.

,D,pyFOIZ CINOXHOCTbI0, CBSI3aHHON C nepexoanom, ABnAeTCcA opraHnsauma COOTBETCTBYHOLWLMX areHTCTB No agpecaunn. Ons Toro,
4YTOObI He 3aepXuBanocb pasBepTbiBaHME 3TOW CXeMbl agpecaunn, ecnu He ObINO CO34aHO MoAXOAsilllee areHTCTBO Ha
COOTBETCTBYKOLLEM YPOBHE, areHTCTBO 6onee BbICOKOrO YPOBHA MOXET BblAENNTbL aApeca BMECTO areHTCcTBa 6onee HU3KOro
YPOBHA. B kayectBe npumepa NpeanoniokuM, YTO KOHTMHEHTaNbHOE areHTCTBO yxXe nony4duno 6rok agpecoB n cepBuUc-
nposangepbl Ha 9TOM KOHTUHEHTE YXKe U3BeCTHbl, HO elle He co3dannm CBOUX areHTCTB No pacnpenerneHunto anpecos.
KOHTUHEHTanbHOe areHTCTBO MOXeT npenBuaeTb (BO3M0)KHO, Ha OCHoBe WMH(opmauun ot I'IpOBaVI,CI,epOB), YTO TOT WU MHOW
npoBanep B KOHLE KOHLIOB CO34acCT CBOE areHTCTBO. Toraa KOHTUHEHTaNbHOE areHTCTBO MOXET AeNCTBOBATb OT MMEHU 3TOro
npoeangepa, noka TOT He roToB NOAAEepPKMBATb CBOE areHTCTBO Mo agpecaumnu.

B 3aknioyeHve BaxHO MNOAYEPKHYTb, YTO CMEHa agpecoB B pesyfnbTaTe W3MEHeHUs TOMOonoruM He 3agaeTcs AaHHbIM
OOKYMEHTOM, Kak 00a3aHHOCTb. Wepapxusi agpecauum Ha KOHTMHEHTanbHOM YPOBHe, OnvcaHHad B naparpade 5.7,
npegHasHa4yeHa Ana arperMpoBaHvs MHgopMauum O AOCTYNHOCTU ceTel B Tex Criyyasix, Korga agpeca He OTpaxarT SBHO
coegvHeHVIn Mexay nposaraepamu u noTpedutenamu.

5.9 Bzaumopencrteme ¢ MmapLipytTusaumen Ha OCHOBe npaBur

Mbl npeagnonaraem, 4To M0G0 NPOTOKON MEXAOMEHHOW MapLUpyTusaummn byaeT cTankmBaTbCs C TPYAHOCTAMM NPU NOMbITKaX
arpermpoBaHns MHOXeCTBa afpecaToB C pasnuyalroLwencs nonnTukon. B To xe BpemMs, cnocobHOCTL arperposaTb MapLUpyThbl
6e3 HapyLIeHNss NONUTUKN MapLLPYTM3aLMn UMeeT BaxkHoe 3HadveHne. CnegoBaTtenbHO, Mbl MPeAronaraemM, YTo areHTcTea no
pacnpeaeneHuio agpecos OyayT BbiAENATb agpeca TakuMm ob6pasom, 4Tobbl MOXHO Oblno nerko opmmpoBaTtb 06beAMHEHHbIE
MapLIpyTbl C 6rIM3KOM MONUTUKON MapLUpyTU3auum.

6. PexomeHOayuu

Mbl monaraem, YTO HbIHELHWUIA 3KCMOHEHUManbHbIi pocT Internet GygeT coxpaHaTbCs vy gaxe yckoputca B 0603pvMOM
Oynywem. Kpome TOro, Mbl 0XvMAaeM CTPEMUTENbHOW WMHTepHauuoHanusauun Internet. Bo3amoxHOCTb MacluTabupoBaHusi
CMCTEMbl MapLUpyTU3auMM 3aBMCUT OT MCMONb3oBaHMA abCcTpakuMm AaHHbIX, OCHOBaAHHOW Ha mepapxuyeckon agpecauun IP.
Mockonbky B Internet BBoguTcs apxutektypa CIDR [1], BbibOp nepapxuyeckon cTpykTypbl IP-agpecauuun cnegyet genatb C
60nbLLION OCTOPOXKHOCTHIO.

B wuHTepecax Bcero ceteBoro coobllecTBa COXPaHSATb W3AEPXKA Ha MUHMManbHO BO3MOXHOM YpoBHe. B cnyvae
pacnpegenenuns agpecos |P 3To cCHoBa roBOpUT O BaXKHOCTW Noaaepxku abcTparnpoBaHua MapLUpyTHON MHOpMaLnK.
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Onsa Toro, 4ToGbl abcTparmpoBaHne AaHHbIX CTano BO3MOXHbIM, pacnpegenieHne agpecos IP gomkHo ObiTb cormacoBaHo C
peanbHoWn Tononorven uanyecknx coeamHeHun B Internet. Hanpumep, B Tex cnyyasx, Korga agMUHUCTPATUMBHbIE rpaHuLb
UNW rpaHnLbl opraHn3aumin He NpuBA3aHbl K peanbHON TOMONOrMn ceTu, He pekoMeHayeTCcs pacnpeaensaTb agpeca Ha OCHOBe
Takux rpaHu.

MpoToKoNbl  BHYTPUOAOMEHHOW MaplupyTU3auMu MO3BONAOT abCcTparMpoBaTb MHGOPMAaUMO  BHYTPM AoMeHa. [ns
M30MTMPOBAHHBIX MMM OOHOAOMHBLIX [JOMEHOB MaplupyTusauum (B MPearnoniokeHWn CcTaburibHOCTU Takoro cratyca) Mbl
pekoMeHayeM BblAensATb Ansa |IP-agpecoB 3Toro goMeHa ofvH NpedKe, UCMonb3yemMblii BO BCeM JoMeHe. B yacTHocTH, aTo
MO3BOSISAET yKasblBaTb BCE aapeca, AOCTYMNHbIE B 4aHHOM AOMEHE, C MOMOLLbIO €AMHCTBEHHOTO npeduKca.

Mbl nonaraem, 4To obliee YACINO JOMEHOB MapLUPYTU3aLMn B NnaHeTapHoMm maciuTtabe Internet ctaHeT HACTOMBLKO GOMbLLNM,
YTO B AOMOMHEHMe K AOMEeHaM MapLupyTh3aumMn noTpebyloTca OOMOMHUTENbHbIE YPOBHU MepapXmyeckoro aGeTparnpoBaHus
JaHHbIX.

B 6onblwunHCTBE crniydaeB Tononorusi ceterd OyaeT TeCHO CBsid3aHa C HaUMOHanbHbIMU TpaHvMuamu. Hanpumep, NNoTHOCTb
ceTeBbIX COeAMHeHuM B MacwTtabe ogHoOM cTpaHbl OydeT Bbille, HeXenu mexay pasHblMu cTpaHamu. CnegosaTtenbHo,
pasyMHO [aTb KOHKpPEeTHble peKOMeHAauuMu C Y4eTOM HauMoHalbHbIX [PaHWL, MOHMMas, 4YTO MOryT CyLlecTBOBaTb
crneunduyeckme ycnosusi, Npu KOTOPbIX OT 3TMX OBLMX pekoMeHAaLmnin Hy>KHO ByaeT oTcTynarhb.

6.1 PekomeHaauum ans nnaHa pacnpeaerieHns agpecos
Mbl  oxugaem, 4Tto nybnuuYHble COEAMHEHVSI MeXAy YacTHblMW AOMeHaMu MapupyTu3auum Oyayt obecneunBaTbes
pasnuyHbiMn TRD, BkMtoYas (HO He OrpaHNYMBasCh):

- marucTpanbHble (backbone) cetu (Alternet, ANSnet, CIX, EBone, PSI, SprintLink);
- MHOXECTBO pervoHarsibHbIX Y HaLMOHambHbIX CETEN;
- MHOXEeCTBO KOMMepyeckux obLiefocTynHbix ceTein (PDNY).

OTn cetn He ByayT obpasoBbiBaTb CTPOro MepapxXM4eckylo CTPYKTYpy (Hanpumep, cnegyeT oxuaaTb opraHu3aumu npsambiX
COeaMHEHVUI MeXdy perMoHanbHbIMU CeTSMM) U BCe 3TW TUMbl CETeN MOryT MCNONb30BaTb MPSAMble MeXAyHapoOHble
coeanHeHus. OgHako npegnonaraetcs, 4To obuwee uucno Takmx TRD coxpanuTtcs (B o6o3pumom Gyayliem) AoCTaToOvHO
HebonbwuM, 4TOObI Mcrmonb3oBaTb ANA 3Toro Habopa TRD «nnockoe» npocTpaHCTBO agpecoB. Otu TRD 6yayr
MCMonb30BaTbCs AN OpraHnsaunm coeguHeHnn Mexay pasfnMyHbiMU JOMEeHaMMU MapLUpyTU3aumn, Kaxabii U3 KOTOPbIX MOXET
npeacTaeBnATe COOON efAuHyl0 Koprnopauuio, 4acTb Koprnopauuu, YHUBEPCUTETCKUM Kamnyc, roCyAapCTBEHHYI0 OpraHu3auuio
U opraHnsauuto apyroro Tuna.

Kpome TOro OXuaaetcd, 4YTO HEeKOTOopble 4YacCTHble KOMNaHMM MOryT WUCNONb30BaTb BblAelleHHble YacCTHble TRD ans
opraHunsauunum COeUHEHUN BHYTPU CBOEI KOMMaHuM.

Mbl nonaraem, 4to abcontoTHoe GONbLUMHCTBO JOMEHOB MapuwpyTusaunn 6yp,eT NOOKNIOYEHO TOJSTbKO K O4HOMY U3 TRD. 310
obecneynTt BO3MOXHOCTb nepapxmyeckoro arpermpoBaHmna agpecoB Ha 6ase TRD. CnegoBaTenbHO, Mbl HacTOSATENbHO
pekoMeHagyemMm nepapxmyeckoe pacnpeneneHme agpecos Ha oCHoBe npeguKcoB, BblgeneHHbIX oTaenbHbiM TRD.

0Ona noaoepXkn KOHTUHEHTaNbHOro arperMpoBaHUA agpecoB Mbl pekomeHayem ans Bcex TRD Ha KaXgoM KOHTUHEHTe
BblOenATb agpeca n3 COOTBETCTBYHOLLNX KOHTUHEHTaNbHbIX npeduKkcoB.

Mpeponaraemas B 9TOM JOKYMEHTE CXema pacnpeferieHvs agpecoB npegnonaraeTt, yYTo 4YacTb MpocTpaHcTBa agpecos P
cnepyeT BblaenuTb onga kaxpgoro TRD (ABHO BkMoYas marucTpanbHble U perMoHanbHble cetu). [ns Tex KpaeBbiX LJOMEHOB
MapLipyTu3aumm, KoTopble coeAuHeHHbl ¢ oaHuMm TRD, cneagyeT BblAensaTb MNpedUKCbl M3 adpecHOro npocTpaHCcTBa
cootBeTcTByoWmMX TRD.

[ns [OOMEeHOB MaplipyTusauuu, KOTOpble He MOAKMIOYEeHbl HW K OOHOMY W3 AOCTYMHbIX nybnmnyHo TRD, BaxHOCTb
nepapxmyeckoro BblAeneHWs aapecoB He CTonb Benvka. Mbl, cnegoBaTenbHO, He AaeM HUKaKMX AOMOSHUTENbHbIX
pekomeHAauun Ans U3onNUpoBaHHbIX AOMEHOB MapLupyTusauun. Tam, rage Takme JOMeHbl COEAMHATCA C APYrMMU AOMEHaMM
MO YacTHbIM KaHanam, 1 3TV KaHanbl UCMOMb3YIOTCA UCKIOYMTENbHO AN MapLUpyTM3aunm Mexay napon AOMEHOB, KOTopble
3TOT KaHan COoeAVHAET, He BO3HMKaeT AOMNOMHUTENbHBLIX TEXHUYECKNX CIIOXKHOCTEN, CBA3aHHbLIX C pacnpeaeneHvemM agpecos,
No3TOMY JOMONHUTENbHbIE PEKOMEHAaLUN ANns 3TUX CrydYaeB Takke He TpebytoTes.

Hanee, gna Toro, 4ytobbl obecneynTb BO3MOXHOCTb arpervpoBaHus agpecoB |IP Ha rpaHuuax CcTpaH M KOHTUHEHTOB C
MUHMMAnbHO BO3MOXHbBIM YMCIIOM NPedUKCOB, Mbl OOMONHUTENBHO pekoMeHAyem BbigenaTb agpeca |IP ans pomeHos
MapLUpyTM3aLUnm ¢ y4eTOM COEANHEHMS KaXO40ro JOMEeHa C HaLUMOHarnbHbIMU U KOHTUHEHTaNbHbIMWM Maructpansamu Internet.

6.2 PekomeHgauum ansi MHOroaoOMHbIX JOMEHOB MapLIpyTM3auum

[ns MHOrogOMHbLIX AOMEHOB MapLUpyTU3auuy CyLeCTByeT HECKONbKO BO3MOXHbBIX BapvaHTOB, ONMCaHHbIX B naparpade 5.4.
3tn MeToAbl pasnnyatoTca obbemom I/IH(*JOpMaLIMM, KOTOPYIO HYXHO noagepXueatb AnA obecnevyeHus Me)KLI,OMeHHOVI
MapLupyTU3aLun, a Takke opraHm3aumen Takux MaplipytoB. B gononHeHue kK ckasaHHOMY, OpraHusaumm, Ha kotopble byaet
JTOXNTbCA OCHOBHAaA TAXECTb pelleHnsa 3TON 3agaun, 6y,qu pPa3HbiMW ONA pa3HbIX BaApUaHTOB peLleHns. Hanpmmep, peweHna
MOryT pasnnyaTbCs Mno:

- pecypcaMm, UCrosib3yeMbIM Ha MapLupyTu3aTopax BHyTpu TRD;
- agMUHMCTPaTUBHLIM U3depXKkaM Ans nepcoHana TRD;

- CMOXHOCTU HacCTPOWKM OCHOBAHHOW Ha MpaBurax MeXOOMEHHOW MapLipyTM3auuy B KaX4AOM KpaeBOM MapLUpyTHOM
AOMeHe.

Mcnonbsyemoe pelweHne MoXeT BIMUATb Ha pearibHble MapLlipyTbl, MO KOTOPbIM 6y,EI,yT nepegaBaTbCd NakeTbl, a Takke Ha
OOCTYNHOCTb pe3epBHbIX MapLUPyTOB NPU BO3HUMKHOBEHWUN OTKa30B Ha OCHOBHOM NyTW.

"Public Data Network
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MepeBog RFC 1518 SHuMKNonegusi ceTeBbIX MPOTOKONOB
Mo atum npnynHam He npencrtaBnaeTcAa BO3SMOXHbIM Bbl6paTb OAVH obs13aTenbHbIN BapuWaHT OnAa Bcex CVITyaLI,VIl7I. Ha npakTuke
y4eT 3KOHOMMYECKMX acnektoB OyaeT npuMBOAUTb K BbIOOPY pasnuyHbIX pelueHWi Ans pasHbiX AOMEHOB MapLupyTu3auumn,
CepBuC-NPOBaNaepOB U MarucTpanbHbIX CETEN.

6.3 PekomeHpauuu no agMUHUCTPUpOBaHUIo agpecos IP
CBA3aHHbIN C JaHHBIM JOKYMEHT [3] coaepXuT pekoMeHaaumm no agMnHUCTpMpoBaHmuio agpecos IP.
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