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Models of Policy Based Routing

Mopenu MpLUpyTn3aumm Ha oCHoBe npaBun

1. Cmamyc dokymeHma

Ienpro JAaHHOTO JOKYMEHTA SIBISIETCS PACCMOTPEHUE PA3IMYHBIX MOJIECH MapIIpyTHU3alii Ha OCHOBE MPaBUIl (MIOJUTUKH) U
MOKa3aTh X OTHOCHUTENbHBIC penmyiecTBa. OOCYkKICHHE U KOMMEHTAPHHU MPHBOIATCS C LENbIO ONPEACIICHHS JIyYIleH MOACITH
MapHIpyTH3allMid Ha 0a3e mpaBwil, 00ECICYMBAIONICH TAKXKE OCTATOYHBIM YPOBEHb MACIITAOMPOBAHUS B OOJBIIUX CHCTEMax
CBSI3aHHBIX MEXKIY COOOM CeTel.

JIOKYMEHT MOKET PacpOCTPAHSITHCS CBOOOIHO.

2. bnazodapHocmu

ABTOp BBIpakaeT cBoto nmpu3HateabHOCTh Yakov Rekhter (IBM Research), Milo Medin (NASA), Susan Hares (Merit/NSFNET),
Jessica Yu (Merit/NSFNET) u Dave Katz (Merit/NSFNET) 3a ux Ba)xHbIi BKJIa/i B IOATOTOBKY 3TOI'0 JIOKYMEHTA.

3. O630p

JIJI OLICHKH METONIOB W MOJEJIEH MapIIpyTHU3allid Ha OCHOBE NPAaBHWJI HEOOXOIMMO HCCIICAOBATH KOHTEKCT, B KOTOPOM 3Ta
MOJIeNb OY/IET UCIIOIb30BAThCS, U HAIMYNE PA3INYHBIX METO/IOB, BBECHHS MPaBiI. Halle BCEero UCIob3y0TCs MOJICIH:

& Policy based distribution of routing information (pacupocTpaHeHHE MapIIPYTHHIX TaHHBIX Ha OCHOBE MPABHII).

& Policy based packet filtering/forwarding (bunsTpanus/nepecsiika IaKSTOB HA OCHOBE ITPABHUII).

& Policy based dynamic allocation of network resources (pacnpejieieHre CETEBbIX pECYpPCOB Ha OCHOBE IPABHII).

Jliist BBIOOpa KOHKPETHOTO METO/1a, UCTIOIh3yeMOro B TOM WIIM HHOM HPHJIOKEHHUH, HY)KHO MPUHAMATh BO BHUMAHHE CPaBHEHUE
OTJICTIHHBIX CBOWCTB ATUX METOMIOB. B HEKOTOPBIX CIyYasx MPUXOTUTCS UCIIOIb30BaTh HECKOIBKO METOOB.

[Ipu cpaBHEHUH PA3IUYHBIX MOJIENIEH MAPIIPYTH3AIIMK HA OCHOBE MPABUII BAXKHO MOHUMATh, YTO KaX/asi MOJIENb pa3paboTaHa ¢
YYETOM BBIIIOJHEHUS HEKOTOpPOro Habopa TpeOoBaHmil. TpeOoBaHWS, NPEABSIBISCMBIC K pa3HBIM MOJCISAM, MOTYT
MIEPEKPBIBAThCS, HO 3TO COBCEM He 00s3aTenbHO. Jaxke MpH MepeKpHITHHA TPEOOBAHUIA B PA3HBIX MOJCIAX MOTYT Pa3IAYaThCs
YPOBHHU TpaHyJIsspHOCTH. [ mepBoil Mopaenu TpeOOBaHMS MOTYT OBITh CHOPMYJIMPOBAHBI HA YPOBHE aJIMHUHHCTPATHBHOTO
nmomeHa (Administrative Domain) wm cetu. TpeOoBaHus KO BTOPOI MOAETH MOTYT OBITh C(hOPMYIIMPOBAHBI HA YPOBHE KOHCYHOU
CHCTEMBI, 2 BO3MOXKHO U Ha YPOBHE OTJIEJILHOTO M0JIb30BaTes. [1Jis TpeTheld Moienu TpeOOBaH s MOTYT ObITh C(HOPMYITMPOBAHEI
KaK Ha YPOBHE KOHEUHOMN CHCTEMBI, TaK U Ha YPOBHE JIOKATbHOrO MapIIPyTH3aTOPa, a TAKXKE HA YPOBHsAX MapiipyTtHoro (Routing
Domain) nin agmMunuctpatuBHoro (Administrative Domain) 1omena.

Kaxnast 13 3THX MoJenell MMeeT CBOM MPEHUMYIIECTBA B TOM WJIM MHOM HAIMpPABICHHUH. DTH METOJIBI MOTYT HCIIOJB30BaThCS
HE3aBHUCUMO UJIM COBMCCTHO B PA3JIMYHBIX KOM6I/IHaI_[I/IHX. MO}ICJ’[B JJIA ONMCaHuA paclpeCICHUA CCTEBbIX PECYPCOB HA OCHOBE
MPaBWI OPTOrOHAIBHA MOJEIU PACHPOCTPAaHCHUS MapmIpyTHOH wuH(popManuu Ha 0aze mpaBwil. OMHAKO B KOHKPETHBIX
peanu3anusx TH MOZIEN MOTYT B3aUMO/ICHCTBOBATH MEXKIY COOOIA.

[Tpu BHIOOpPE METOMOB JUIsl PeAU3aLH K KOHKPETHOM CEeTH Ba)KHO IMOHUMATh TPEOOBAHMUS OTAENIBHBIX CETEBBIX NPHIOKEHUH U
0CO3HABATh MOCIEICTBHSL, KOTOPbIE MOTYT BOBHHKHYTH B PE3yJIbTaTe B3aUMO/ICHCTBHS HECKOIBKIX METOIOB.

XOTsl HEeKOHTpOJMpYeMast AMHAMUYECKasi MapIIPYTU3ALMUsI U PaCIIPEACIICHIE PECYPCOB MOTYT 00eCIIeYnBaTh JIy4lllee OBEICHNE
B peaJlbHOM BPEMEHH, UCIIOIb30BAHUE MApIIPYTH3AIMKA HA OCHOBE MpaBuil OyJeT o0ecreunBaTh CTa0MIBHOE U TpecKa3yemMoe
MOBEJICHUE CHCTEMbI B COOTBETCTBUH C KENaHUAMH aJMUHUCTPATOPA.

4. PacnpedeneHue MapuwpymHbIixX daHHbIX Ha OCHoO8e npasusn

Lenu
3amaueil 5TOM Mopenu SIBISIETCS OpraHM3alMs MOTOKOB NAaHHBIX Ha 0a3e IOJIMTUKH PacIpOCTPaHEHHs MapIIpyTHOH
nHpopmarmu. Peanu3zanus Takoli MOJEIH MO3BOJISIET KOHTPOIMPOBATH JIOCTYII K 3a[JaHHBIM CETEBBIM Pecypcam.
Mopens peai3yercst Ha ypOBHE CETH WM aJMUHHCTPATHBHOTO JIOMeHa (II0JIMTHKA Ha MaKpOYpPOBHE).

Onucanue
XopommM MprMepoM MOJIUTHKY MapIIpyTH3alMy Ha 6a3e MpaBwil paciipe/ieSieHUs] MapIIPYTHBIX JaHHBIX SIBIISIETCSI CETh C €€
uHTepdeiicamu B cetn cpeanero ypohs [1, 2]. Ha untepdeiice B cerb NSFNET, ocymiecTpisercs: ayTeHTUGUKAIMS 1
KOHTPOJIb MapIIPyTHOM MH(MOPMAIINK:
1. Ayrentnduxanus y3na (peer) Mo aapecy OTHpaBHTENS.
2. TlpoBepka HACHTU(PUKAIIMK aIMHHUCTPATUBHOTO JOMEHA (B HACTOSIIHI MOMEHT HOMEpa aBTOHOMHBIX cucteM EGP).
3. TIlposepka HOMepa ceTH [P, koTopas aHOHCHpPYETCs y3JI0M-TTapTHEPOM 0 MapIIpyTH3anuy (routing peer).
4. KoHTponb METPHUKHU C MOMOIIIBIO 0a3bl AJaHHBIX MapuIpyTHOH nonutuku (Routing Policy Data Base) utoObl pa3pemurs

UL aHOHCUPOBAaHHBIX HOMepoB ceteit [P mpsmoit myts B NSFNET, a Taxoke MeHee peodTHTENbHBIE Ty TH.

Ha wunrepdeiice, npomyckatomem MaprmpyTaeiid Tpaduk 3a mpenenst NSFNET, xon mapmpyrtmsamuu NSS BBIIOTHSET
MIPOBEPKY ITOJHOMOYMH (ayTEHTH(HKANIO) MapIIpyTH3aTopa, AeicTBytomero kak maptHep EGP, mo ero aampecy n
nnentudukarmmu AD (Homep AS).
Ucxonsmue aHoHCHl HOMepoB cereil mo mportokorry EGP konTponupyrorcs mo AD uimm HOMepaM OTIENBHBIX CETell ¢
mroMonbio 6a3b1 pasm MaprpyTmsanu NSFNET Routing Policy Data Base.
Peammzarms mapipytHoit otk B NSFNET pa6otaer ¢ mromnst 1988 n coobmectBo NSFNET npro6perno 60ibIioi ombiT
€€ MCII0JIb30BaHMSI.
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JpyruM mpuMepoM MOJUTHKN YIPaBJICHHS paclpeieIeHUEM MapIIPYTHBIX TaHHBIX MOXKET CITy>KUTh METO/I, PEAIOKECHHBII
st cett ESNET B pa6ote [3].

Ilpeumywiecmea
OCHOBHOE TIPEHMYIIECTBO KOHTPOJIS 32 TIOTOKaMH MapIIpyTHOW MH(GOPMAUH COCTOUT B TOM, YTO 3TOT METOJ IO3BOJISIET
co3maBate Oompmme pacrupeneneHuble ceth (WAN) ¢ MHOTOCBA3HOW TOmONOTHEH. PacmpeneneHue pecypcoB B
JPY’KECTBEHHOH cpeie BO3MOXKHO 3a cUeT (MIbTpaliK yKa3aHHBIX HOMEpOB cereid n AD Ha ypoBHE OTIEIHbHOTrO XOCTa.
JpyruM Ba>KHBIM IPEUMYIIECTBOM 3TOW CXEMBI SIBIISIETCSI TO, YTO OHA MPAKTHIECKH HE CHIDKACT MPONU3BOAUTEIBHOCTD CETH,
TTOCKOJIbKY TIOJINTHKA IPIMEHSIETCS TOJIBKO K MaKeTaM IMPOTOKOJIOB MapIIPyTH3aIMK. MapiipyTHbIe TaOIUIIbl TeHEPUPYIOTCS
B pe3yJbTaTe peasM3alliy 33IaHHON TOJIUTHUKH. JTO O3HAYACT, YTO TaKas CXeMa NMPAKTHYECKH HE OKa3bIBACT BIMSHHE HA
CKOpPOCTb KOMMYTAIIUU NTaKETOB.

Heoocmamxku
Pacripoctpanenne mMapipyTHoi MH(GOpPManuK Ha OCHOBE NPaBHII HE UCIOJIb3yeT (GUIbTpanuu nakeroB. Hampumep, Takoe
pelieHre He MOXET MPEIOTBPATUTh 3JI0HAMEPEHHBIE aTaKH C IIOMOIIBIO akeToB source routed. XoTs BBIIENIEHHE PECYPCOB
BO3MOYXHO, OHO OTHOCUTCS K (DPMIIBTPAIIMK 110 HOMEpaM CEeTeH WIIM aJMUHUCTPATHBHBIM JOMEHAM, HO HE PaclpoCTpaHsIeTCs
HA KOHEYHBIE CUCTEMBI WX OTIENIbHBIX TOJIb30BATENCH.

Cmoumocmbs
Mapuipyru3zauus Ha ocHoBe nipaBui B cetd NSFNET peanunzoBana ¢ mcIonb30BaHieM HaOopa KOH(UTYpallMOHHbIX (haiiiios,
reHepUPYEMBIX Ha OCHOBE 0a3bl MapuIpyTHOM nH(popmarmu. J{iis co3nanus Takoii 0a3bl JaHHBIX TpeOyeTcs IPeICTaBICHUE O
ceru Internet B 1iestom. [Tockonbky ceth Internet mocTosHHO M3MeEHsETCs, TPEOYeTCsl TOCTOSIHHO OOHOBIISITH 0a3y JAaHHBIX.
Opnako pabora 1o cOopy M MOAACPKKE HH(OpMAIMU O TEKYIIeM COCTOSHHMM Internet MOYKET BBITOJHITHCS Kak
pacnpeelieHHas 3aa4a.
IlockonbKy ympaBisieMOoe Ha OCHOBE IMOJHMTHKH PAcIpOCTPaHEHHE MapLIPYTHOH HMHGOpMAlUM MO3BOJSIET OPraHW30BaTh
¢dunbTpanumio no Homepam cereid 1 AD, B 6a3e MapipyTHOI HH(OPMAIMK OJDKHBI XPaHUThCS CBeZieHHs Ooiee uem o 1300
ceTsax, BXoaanux B Internet CeI‘OILHﬂl.

5. dunbmpauyusi/nepecbisika NnaKkemoe Ha ocHoee rnpasus

Ilenu
3agaveil MOMUTUKK (QUIBTPALMK W PACCHUIKM INAKETOB SIBJISICTCS YIpaBieHHE IOTOKaMH CETeBOro Tpaduka Ha ypOBHE
OTAEABbHBIX MAaKeTOB. Takoe YyNpaBleHHE TPEJOCTaBIsSET CETEBOMY aAMHHUCTPATOPY BO3MOXHOCTb KOHTpOIS 3a
HCIIOJBb30BaHUEM CETEBBIX PECYPCOB.
Peanmzarys noNMUTHKY BO3MOXKHA HAa YPOBHE KOHEYHOW CHCTEMBI M JIayKe Ha YPOBHE OTAEIBHOIO IOJIb30BaTelsl (OINTHKA
Ha MUKPOYPOBHE).

Onucanue
[IpuMep MOIMTUKU MapIIPyTU3AIMKA HA OCHOBE MAKETOB/IIOTOKOB PACCMOTPeH B padote [4]. B obiiem cMbiciie pacchlika U
(¢uIbTpalys MaKeTOB Ha OCHOBE IMOJHMTHKK O0OECIeYrBaeT BO3MOXKHOCTh BEChMa TOHKOTO KOHTPOJISI 32 pacrpeneieHreM
nmakeTHOro Tpaduka. [IpuMepoM peau3anuy PacChbUIKM U (DUIIBTPAIIMA HAa OCHOBE MPABIJI MOXKET CIYXKHTh MEXaHH3M
3a1uThl, BCTpoeHHBIH B cTpykTypy NSFNET NSS, mocpeactBoM KOTOPOTo Y37kl CETH MOTYT 3alllMIIATHCS OT HEHYKHBIX
makeToB, anpecoBaHHbIX B ceTb NSFNET, Ha ocHoBe nx ¢unbrpammu mo [P-aapecy nomydaTens. XoTd 3TOT MEXaHU3M JI0
CHX IIOP HE MOJYYHJI OKOHYATCIIbHOT'O IIPU3HAHUA, OH MOXKET 6I)ITI) p€an30BaH B CYNTAHHBIC CEKYH/IbI.

Ilpeumyuwiecmea
OCHOBHBEIM MMPEUMYIIECTBOM 3TON CXEMBI SIBIISIETCS TO, YTO OHA MO3BOJIACT YIIPABJIATH MHOJIUTHKON JUISI ITIAKE€TOB U BBIJICIICHUS
CETEBBIX PECYpCOB HA YPOBHE OTIENBHON KOHEYHOW CHCTEMBI M JakKe OTAEIHHOTO IMOJh30BaTes. JTa cXeMa He CBs3aHa
HaTPSAMYIO C pacTpoCTpaHEeHHeM MapHIpyTHOW nHpopMarmu. Ecii mpaBuia comepKarcst B CaMHUX MaKeTax, 3TO MO3BOJISIET
AOCHTH(UIPOBATH TTOB30BATEINICH U, B Pe3yNbTaTe, OOCCIICUUTD MOJIb30BATENSIM MOOMIBHOCTE TP COXpaHEHHH paboueit
CpeabI.

Heoocmamxku
OCHOBHBIM HEIOCTAaTKOM ATOW MOJETH SIBIISICTCS €€ TMOTCHIMAIGHOE BIMSHNE Ha MPOM3BOAUTEIFHOCTE MApIIPYTH3aTOPOB,
MMOCKOJIBKY (TI0 KpaifHeH Mepe, B CIydasxX TOHKOW HACTPOWKH) KaXKIBIA TEepPechUIaeMBIN MAKeT IOJDKCH IPOBEPATHCS HA
COOTBETCTBHE MOJHUTHKE. OTO OTpPaHWYCHHE [ENIaeT COMHHTEIBHON BO3MOXKHOCTh HCIIONIB30BAHHUS TAaKOH CXEMBI B
ceropusiHeii cetu Internet’, HO MOJIETb MOKET HAWTH OYEHH HIMPOKOE MPUMEHEHHUE B CPENAX C KOMMYTAIMEN KaHAIOB
(cpema ¢ momumepkkoi source-routed BechMa IOX0XKa Ha CHCTEMBI C KOMMYTaImel kaHaioB). J[pyras CIIO)KHOCTb MOXKET
OBITh CBA3aHa C MHOI'OYMCIICHHOCTBIO IPaBMJ B TakoH Mojenu (3TO TpeOyeT CYIIECTBEHHBIX YCHJIMA CO CTOPOHBI
aJMHHUCTpaTopa). Uncio npaBmuir 0coOEHHO BO3pacTacT MPH Peau3alii TOJIMTHKH HA YPOBHE OTIEIBHBIX TTOJIB30BaTEIICH.
Bonee Toro, mepenaya mpaBMsl NOTEHIMAIBHO B KaKIOM IakeTe OyAeT CYIIECTBEHHO IOBBINIATH HArpy3Ky Ha ceTb U
TpeOOBaTh JIOMOJHUTENBHBIX PECYpCcoB. DTO emle pa3 IOJYEpKUBAET, 4YTO Takas cxemMa Oolee IOIXOOUT Ul
OpPUEHTHPOBAHHBIX HA COCAMHEHMS ceTel (HampuMep, CeTH NMepeAadn JaHHBIX OOIIEro Mojab30BaHMs), T/I€ IPaBUIa MOKHO
MIPUMEHSTH TOJILKO B MOMEHT OpraHHM3aliK coeanHeHus. Bomnpoc MaciTabupoBanus cucteM (QUIIBTpally U pacChbUIKU Ha
OCHOBE ITPaBWJI B OOJIBIIION U HEOAHOPOAHOM ceTH Internet, rae mpaBuiIa MOTYT CO3/1aBaThCS JTFOOBIM yYaCTHUKOM, SBIISIETCS
oTKpbIThIM. Co3/1aHNE TPaBHII BO3MOXHO JaXke B PEIbHOM MacliTabe BpeMeHH. MaciirtabupoBaHue MOXET MoTpedoBaTh
HEPAPXUYECKON CTPYKTYpBl, a MEpapXusl MOXKET BCTYIHUTh B MPOTUBOPEYME C NPOU3BOJIBHOM MapLIpyTH3aLUEd MO0 TUILY
ob6cmyxuBanus (TOS), koTopast ABISETCS OJJHUM U3 IPEUMYIIECTB IaHHOM MOJIEINH.

Cmoumocms peanuzayuu
B OGousbminx cucreMax ¢ peayi3aliedl MOJMTHKA Ha YPOBHE MAKETOB TPeOyeTcs CO3/aHue MapIIpyTHOW 0Oa3bl JAaHHBIX,
cofeprkaleil 3HaYNTeNbHBINH 00beM MH(GOPMALIMHM O MpaBWIAX Ui OTACIBHBIX CTAaHIWK M Jaxe Ioib3oBaTened. Ecim
MIPEINONIOXKUTh, 4To Kakaas u3 1300 cereii umeeT B cpegreM mo 200 cranmwmii, 5To aact 260000 KOHEYHBIX CTAHIUI B
macmTabe Internet. Kaxknas Takas cuctema OyneT BHOCHTH B 0a3y JMaHHBIX HH(DOPMAIIHIO O KellaeMoM Tpaduke (BKIFOUast
THN 0OCITY>XMBaHHA), BOSMOKHO Ha YPOBHE OTAEIBHBIX MOJb30BaTeieil. B pesynbrare 6a3a mpaBmil JOCTUTHET TUTAHTCKUX

' 1989 roxu. Ipum. nepes.
2 Tak kasanock B 1989 romy, a cerogns (GuabTpamMio MAKETOB HA OCHOBE MPABUJ OOECIIEUMBAIOT JAAKE MPOCTENIINE MApUIPyTH3ATOPHI, a
3a4acTyo (IIBTpalys UCHOJIB3YeTCsl M Ha KOHSUHBIX CTaHUUsX. [Ipum. nepes.
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pa3MepoB, OCOOCHHO B CIIy4Yae WCIOIb30BaHUS PA3IHMYHBIX ITPABUII I MarucTpaliel, ceTeif CpeHero ypoBHs, KaMITyCHBIX
ceTeH, TmojceTel, XOCTOB M TIOJIb30BATENIeH. YTpaBlieHHE TakoH 0a30il JaHHBIX O MapIIPYTH3AI[H ITaKETOB MOXET OBITH
pacnpeneneHHbpIM. OfHAKO MONHOCTBIO paclpesieiieHHas 06a3a JaHHBIX TAKOTO pa3Mepa MoTpeOyeT BCTPOSHHOH CHCTEMBI
MIPOBEPKH COTJIACOBAHHOCTH JAHHBIX.

6. ,qUHaMU"leCKOG pacnpede.neHue cemeebix pecypcoe Ha 6ase rnpaesursli.
Henu
I'nbkoe M SKOHOMHYHOE paclpe/ielieHUe CETEBBIX PECYpCOB Ha OCHOBE TEKYLIMX IOTPEOHOCTEH M 33/IaHHBIX IIPABUIL.
[TpaBuina MoryT (opMyIMpOBaThCsl HAa YpPOBHE aJMHHHUCTparuBHOro aomeHa (AD). Bo3moxHO Tarxke 3amare HpaBuia,
KOTOpbIe OyAyT peryjiMpoBaTh BBIJEJICHHE PECypCOB JJisi pasluuHbIX THUNOB Tpaduka (Hampumep, Telnet, FTP,
MPEeNOYTHTEBHBIC TIPHIIOKEHNS, YIIPABIISIOIINHA TpaHK).
Peanuzanys npaBuiI BbIJICICHUS CETEBBIX PECYPCOB MOXKET IPOUCXOANTD B TIEPEUNCIICHHBIX y3JIaX CeTH:
MapIIpyTU3aTOPBI A7 ypoBHS ceteil u AD;
KOMMYTAaTOPBI YCTPOUCTB (KaHAIIOB) [T CETEH;
KOHEUHbIE CHCTEMBI, OPraHU3YIOLINE COSIMHEHNUS C CETHIO.
Onucanue
Pacripenienenne monockl Ha OCHOBE TNPaBHJI MO3BOJISET M3MEHSTH MapaMeTpbl KaHaloB (YCTPOMCTB) B COOTBETCTBUH C
peansHBIMH TIOTpeOHOCTAMH. Ecim JOCTymHBIE CeTeBBIE peCypChl OTPaHWYEHBI CBEPXY, BBIICIECHHE MOJIOCHI MOTpeOyeT
yIpaBlIeHNs HA OCHOBE MpaBuil. [IprMepoM MOXKET CITyKUTh KOHEUHAs! CUCTEMa, JIOCTYII K CETEBBIM pPecypcaM KOTOPOH It
JIpYTHX CTAaHIMH ¥ MOJNb30BaTeNeil ompenensercs HaOOpoM MpaBWi (OHM MOTYT BBIIOJNHATHCS aBTOMATHUYECKH WIIU
3a7aBaTbCsl BPY4HYI0). IIpMMepoM IMHAMHUYECKOTO BBIAEICHHS ITOJOCHI MOXKET CIY)KUTh KOMMYTHpyeMas KOMIIOHEHTa
IDNX cetu NSFNET unu ciry>x6a DRS (MCI Digital Reconfiguration Service), KoTopyro miaHHpyeTcs pealn30BaTh B CETH
NSFNET.
Jpyroii MOJeNbIO BBIIENICHUS PECYpCOB (Ha YPOBHE ITAKETOB) MOXET CIIYKHUTh OpraHHM3alus MHOXKecTBa odepeneil. Takoi
MOAXO/ TIO3BOJISIET YNpPaBJIsATh OOpaOOTKOM IIAKETOB B 3aBUCHMOCTH OT YPOBHA BaXHOCTH (THUHA OOCITYKHMBaHUS)
coJiepkalierocss B HHUX Tpaduka — BakHas HH(pOpManus (HarmpuMmep, KPUTHYHBIE K 3aJepiKKaM JaHHbIe, IaKeThl
MOHHMTOPHHTA, YIPABJICHHUS, IIPOTOKOJIOB MapIIPyTHU3ALIH) MOKET 00pabaThIBaThCs B IEPBYIO ouepens. IIpruMepom Takoro
noaxoza Moxket ciykutb cetb NSFNET, rue y3isl otnator npeanoureHue Tpaduky, cBsisanHoMmy ¢ maructpaibio NSFNET
— 9TO 00ecTIeunBaeT MPOrHO3NPYEMYIO Niepejady MapIIpyTHBIX JaHHbIX, a Takke 3QEKTHBHBI MOHUTOPHHT U YIIpaBJiIcHHUE
ceThl0. MOXHO HCIOJIb30BaTh U MOJSIPHBII BApHAHT 3TOM MOJIENHM — OYEPEIH JUIsl HAauMeHee MPEOYTUTEILHOTO Tpaduka
(Hanpumep, OHOBOE KOITMPOBaHUE (ANIIOB).
Ilpeumywecmea
JluHaMuueckoe BbIIEeIeHHE T0JIOCH! TTO3BOJISIET OPraHU30BaTh 'MOKYIO Cpelly, B KOTOPOH I10JI0Ca PACIIPEACIISIETCS C yUeTOM
MOTPEOHOCTH Y3JIOB ceTH. Takoi MoaxoJ MOXKET OOECIeulTh CYIIECTBEHHOE CHI)KEHHE PacXo/IOB B T€ MEPHOJbI, KOT/a
peanbHO TpedyeTcsl He3HaYNTENbHas! 10JI0ca. DTOT METO/I TIOTEHIMAIbHO MOXKET YIPABJIATh BBIACIECHUEM MOJIOCHI IS 3314
C mepeHocoM OonbIIMX 00beMOB HH(GOpPMALMM B pealbHOM Maclitabe BpEeMEHHM 3a CYET YMEHBILICHHS II0JIOCHI,
MPEIOCTABISIEMON IpYyTHM y3/1aM. BakHO OTMETHUTB, 4TO pacIipe/ielieHUe MOJI0Chl HE 3aBHCUT OT IMPOTOKOJIA X HE OKa3bIBAET
BJIMSTHUS Ha TIPOTOKOJIBI MapUIPYTU3ALUH 1 IPOU3BOANTENEHOCT EPECHUIKU TAKETOB
Pacripenienienne 1oJiockl HA OCHOBE MPABMII TIO3BOJISIET CO3/1aBaTh TMHAMHYECKHE CPEbl C MPOTHO3UPYEMbBIM TIOBEJCHUEM.
ITpaBnna BBIIETCHUS MOJIOCH HA YPOBHE ITAKETOB WJIM YCTPOMCTB (KaHAJIOB) JOJDKHBI OBITH OIPENENICHBI TAKUM 00pa3oM,
4TOOBI OHM 33/1aBajii COTJIACOBAHHYIO M TIPEJCKa3yeMyl0 IOJHMTHKY, MO3BOJSIONIYI0 APYruM ceTaM win AD 3anath
COOTBETCTBYIOIIIEE PACTIPE/IETICHIE CBOUX PECYPCOB.
Heoocmamku
[IpaBuna AMHAMHYECKOTO pacHpeNesieHds] MOJOChl B OONBIIMX KOMMYTHPYEMBIX Cpefax eIle HaxomsiTcs B CTaIuu
pa3pabotku. B cTagun pa3paboTku MoKa HaAXOIATCSA W TEXHUYECKHE CIIOCOOBI peKOH(PUTYyparmi HHPPACTPYKTYPBI B LIEISIX
YIIPABIICHUS OJIOCOH.
Beinenenue nonockl Ha OCHOBE MPABHIT MOJKET 00ECTIEUNTh TOHKYIO HACTPOHKY IMapaMeTpOB MPON3BOAUTEIBHOCTH CETH, HO
MOXET TaKKe NpUBecTH K HeadekTuBHON 00paboTKe (TpaH3uTty) Tpaduka B Apyrux AD. BaxxHo paccMmarpuBats npaBnia
YIPaBIEHUS pecypcamMu IJisi ceTH B KOHTeKcTe AD 3To# ceTn. AIMHUHHCTpaTHBHBIC TOMEHBI JOJDKHBI COTJIACOBATH CBOIO
MIOJINTHKY BBIICJICHUS CETEBBIX PecypcoB ¢ npyrumu AD.
TexHuueckass mpoOsieMa COBMECTHOTO HCIIOJNB30BAHUS IIPABWII YIPABIECHHWS PECYypcaMHd MOXKET OBITh pelIeHa ITyTeM
MIPEIOCTABIICHHMS I0CTyIa K 0a3e MmpaBmil aJMUHHCTpaTopaM Bcex cereid n AD. OnHako Takol MOAXOJ CBSI3aH C PEIICHUEM
IEJIOTO Psijia MOJIUTHIECKHUX MPoOJIeM U TpeOyeT AOMOIHNUTEIEHOM TPOpaboTKH.

7. O6cyxOeHue

IlepBas 1 BTOpas MOAENM MapIIpyTU3aLMY HA OCHOBE IPaBWJI IOX0XKU B TOM, YTO OHHU CTaBST LIEJbIO YIPaBICHUE HEKOTOPHIMU
IIOTOKaMH.

Taxoe yrpaBieHHE TO3BOJSIET KOHTPOIMPOBATH TOCTYTI K NE(UIUTHBIM CETEBBIM pecypcaM (eciu AeuITa He BO3HUKACT, HET
MPUYIHMH KOHTPOJIMPOBATH HCIIONB30BaHUE pecypca). OCHOBHOE pa3fiMuie MEXITy STHMH MOJCISIMA COCTOUT B YPOBHE KOHTPOJIS
pcaaim3anu — MaKpOCKOHI/I‘IeCKI/Iﬁ 501044 MHKpOCKOHHHECKHﬁ.

Heo6xommMocTs ympaBieHUs OCTYIIOM K HEKOTOPBIM pecypcaM CBsi3aHa C pacxXoJaMH Ha MOJIEPXKKY STHX pecypcoB. Ecim
pacxoabl Ha yIIpaBJICHUEC pECypCaMU IPEBLIAOT CTOUMOCTb CaMUX PECYPCOB, HET CMbBICJIA KTOPOAUTH OrOPOI».

Ecmm B xakoi-mOo gactu Internet Oyzer mpuUHATO pelieHne 0 HeOOXOMMOCTH HUCTIONB30BAHNS Ha MUKPOYPOBHE TIOJUTHKH Ha
Oaze IpaBuJi, peaan3anus TaKOH MOJINTHKH JOJIZKHA BBIIIOJIHATHCA 0e3 3HAUYNUTENILHOTO CHIDKEHUS MMPOU3BOANUTCIIBHOCTHU CETEBOM
cpensl B menoM. JIokadbpHBIC MpaBWIIa, 33JaHHBIC JJIsI HEKOTOPEIX obmactelt MaprpyTtmsamuu (Routing Domain) wm AD, He
JIOJDKHBI OKa3bIBaTh IIOOAIBHOTO BIWSHUS Ha Tpaduk win Mapmpyrtusanmio Internet. IpaBmma mis AD, oGecneunBarommx
nepenady TpaHsuTHoro Ttpaduka (Hampumep, NSFNET), He NODKHBI BIUSATH Ha TPAaH3WT Paid IIOJNYYEHHS JIOKAIBHBIX
[IPEUMYIIECTB.

B HCKOTOPBLIX ClIy4dadX MOACIU MApIIPpyTHU3alHUKA HAa OCHOBC HPABHUJI MBITAKOTCA HMCIOJIB30BATH B3aMCH KOMIIJICKCHOI'O Ha60pa
ImpaBuJI. OI[I/IH U3 OIIMCAHHBIX B pa60Te [4] CIICHApUCB pACCMATPUBACT CUTYyallUIO, KOTJa HCKOC arcHTCTBO MMEET HCKOTOPLIC
CCTCBLIC pPECYPChL (KaHEU'II)I, B MPUBCACHHOM anMepe), KOTOPBIC HC BCCTAa HMCIOJb3YIOTCA. 3&,&3‘13 COCTOHUT B IIPOJAKE I3TUX
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pecypcoB JIpyrMM areHTCTBamM Ha TO BpeMsl, KOrja pecypc He TpeOyercst (B LEIAX CHMXKEHHS PACXOJOB). DTa CHUTyalus
SKBMBAJICHTHA 3aJade IMOWMCKa ONTHUMAJIGHOTO MapmipyTa Jis 3amanHoro TOS mpu HaNMYMHM CETEBBIX PECYpcoB (HAmpHuMep,
KaHAJIOB), TTApaMeTPBl KOTOPBIX U3MEHSIOTCA. JIFo0ble pemreHns Takol 3aJa4ur JOJDKHBI IPHHUMATh BO BHUMAaHHUE CTaOMIBHOCTh
cetd U MapmipyToB. CHTyalus, B KOTOpOW KaHAaJbl, UCIONb3yeMbIe IS TJI00ATbHBIX KOMMYHHKALWH, SBISTIOTCS CYOBEKTOM
MIPOM3BOJIBHBIX JIOKANBHBIX MPABWI, TPEOyeT MOMONHHUTENBFHOTO M3ydeHus. JIpyrMM BapHaHTOM pEIICHUs 3aladd SBISIETCS
BpPEMEHHEBIN 0TKa3 OT He3arpyKEHHBIX KaHAJIOB C FIX BO3BPATOM B ITOJIb30BaHKE Tele()OHHOH KoMIaHuH. Takoe perieHne IoXoxe
Ha wranupyemyto B cetd NSFNET cuctemy MCI Digital Reconfiguration Service (DRS). Moxmems DRS npencrasmnsiercst 6oee
TIOHSTHOM M MPOCTOM B UCTIONIBb30BAHUH, HEXKENIU CIIOKHAS MOAENb [4].

Mogenn MapHipyTH3aldH Ha OCHOBE MPaBWII MOJYEPKHUBAIOT HEOOXOOMMOCTH aKKypaTHOTO pEIICHHs 3aladd YIIPaBICHUS
TpadukoM Internet mpu HopmanbHOI padoTe, BO BpeMs HEIOJIaA0K U B MOMEHTHI IIMKOBOM Harpy3ku. JTa 3ajada He SBICTCS
HOBOH. OmHAaKO 3a CYET HWCIOJB30BAaHMS MAPIIPYTHU3allMd Ha OCHOBE IIPABHJI MOTYT OBITh TOCTUTHYTHI CYIICCTBECHHBIC
MIPEUMYIIECTBA.

8. Yuem e CcpasHeHuu c Mapwpymusauue& Ha OCHoOee fnpasus

Hocraroyno 4wacto Bompochl yuera (Accounting) u Mapuipytusaumu Ha ocHoBe mnpasuin (Policy Based Routing)
paccMaTpUBAIOTCSI COBMECTHO. XOTs 00a MOAXoJa MpedHa3HAa4eHbl JUIA PELICHWs 33Jadd KOHTPONSA 3a PAacIpelelIeHHEM
JNeUIMTHBIX PECYpPCOB, 3TH MOJXO/bI, TEM HE MEHEE, CIIEIyeT pa3iinyarh.

OcHOBHas paszHHIA MEXAYy 3THMH METOJAMH COCTOMT B TOM, YTO TIPH ydeTe OOBEAMHSCTCS HCTOpHUecKas WHpoOpMarus 1
CBEJCHUSI O MpaBHWIaX AJIA CICKCHUSI 33 MCIIOJIb30BAaHUEM CETH. YUETHBIC JAHHBIE MOTYT BKIFOUaTh MEXAHU3MbI OIPaHUYCHUS
(HampuMep, U1 KaKOH-TO OpraHU3allid MOXKET OBITh BBIZEIEH JIMIIb ONPEACTICHHBIH MPOILECHT IMHAMUYECKH pasiersieMoit
noockl). CrenoBaTenbHO, MpaBUia MOTYT OKa3blBaTh BIUsSHHE Ha ydeT. CeTeBOo ydeT OOBIYHO BKIIIOYAET CBEICHUS O
MapIpyTax (Ha BceX ypoBHSX 0T AD /10 KOHEUHBIX CHCTEM) U JTaHHBIE 00 YpOoBHE Tpaduka (CIETUNKH ITAKETOB HIH OKTETOB).
YdeT MOKET UCTIONB30BaThCS € JIF000H M3 OMMMUCAHHBIX BBIIIE MOJENeH MapIIpyTH3aun Ha 0a3e mpaswil. [loqoOHO opraHu3ammm
TIOJIMTHKY Ha MAaKpPO M MHKPOYPOBHE, YUET TaKkKe MOKET BECTHCH Ha PA3MYHBIX YPOBHAX. MOXKHO COOMpPATh ydeTHBIE JaHHbBIC
Ha ypoBHe AD, ceTH, X0CTa 1 gake OTJEIbHBIX MOJIb30BaTenei. OHAKO, HOCKOIBKY Y4eT MOXKET HCII0Ib30BaTh HEPAPXUIECKYIO
CTPYKTYpPY, MUKPOYYET MOKET MOAJICP’KHBATHCS HA YPOBHE CETel M XOCTOB, @ MakpoyueT — Ha ypoBHe cereid mim AD. IIpumepom
MOXET CIy’)KUTb ypoBeHb Tpaduka, nepenasaemoro upe3 unrepdeiic mexxmy NSFNET u cerpto cpennero ypoHs (mid-level
network) WM MEXIy CEThbIO CPETHEr0 YPOBHS U KaMIyCHO#H ceThio. bonee Toro, NSFNET umeer cpejctsa ydyera TCHACHIHN B
TpaduKe ISl OTACNBHBIX CETeH MIH IPHIIOKEHHUH.

[onHble cXeMBbI ydeTa WCIBITBHIBAIOT T€ K€ CIIOXKHOCTH, KOTOpble OBUIM OITMCaHBI BBIIIE, a TAaKKe JIOJDKHBI 00padaThIBaTh
MOTEHIMAIBLHO OYeHb 0OJIbIINe 00BEMBI IOTIOMHUTENBHOH nHpopMannu. Kak otmMeueHo B paboTe [4], mpaBmiia MOTYT OKa3bIBaTh
BIIMSIHAE Ha METOJpl cOOpa ydeTHOH uH(popMauuu (HampuMep, BOZHMKAET BOIPOC yYeTa B LEJSAX OIUIAThI MAKETOB, KOTOPbIE
BIIOCJIEICTBUM OBUIM OTOpOLIEHBI B pe3yibTare IPUMEHEHHs NpaBWil). YUer Ha MHUKPOYPOBHE MOXKET HE OOecIeuuTh
JOCTaTOYHOTO MaclITaOMPOBAHUSL.

Bonee Toro, ¢ Touku 3peHust pUHAHCOBOTO ydyeTa HE OYEBHJHO, YTO CEPBHC, OOECIIeUMBAEMbIi HA CETEBOM YPOBHE, XODPOIIO
0TOOpaXkaeTcsi Ha THUIBI YCIIYT, 32 KOTOpBIE TOJIb30BATENI CETH T'OTOBHI IIaTHTh. B TenedoHHO# ceTn (WM ceT mepenadu
JAHHBIX OOIIEro MOJb30BaHMs) IOJIL30BATENIM ILIATAT 3a CKBO3HOW (end-to-end) cepBHUC M OXHIAFOT BBICOKOTO KadecTBa
00CITy’)KUBaHHs C TOUKH 3PEHHUS] BEPOSITHOCTH OIIMOOK U BEJIMUMHBI 33/I€P>KKHU (BIIOJHE BO3MOXKHO, YTO OHH HE 3aXOTAT IJIATHTh
32 CepBHC, KOTOPBIM IpEACTaBIsieTCs Kak HenmpuemyieMblid unacceptable). B MexcereBoll cpene ¢ TeTepOreHHBIM
aZIMIHUCTPUPOBAHNEM M HEZOCTATKOM CKBO3HOTO KOHTPOJISI MOXKET C/IENIaTh TAKOE PEIICHHUE HEIPHEMIIEMBIM.

s perenns 6osee y3kux (CHEMHATBHBIX) 3a1a4 MOXKET HCIIOIB30BaThCs YIPOIICHHBIN yueT. OHUM U3 PEIeHU Takoro THIIa
ABJSIETCSI MOHUTOPHHT KapTHHBI ceTeBoro Tpaduka. [Ipn oOHapy)eHUH HEZOMyCTUMOTO (HEZO3BOJICHHOTO) Tpaduka crcTeMa
ydeTa MOKeET 3a(MKCHPOBaTh 3TOT (PaKT U MO3BOJSIET MPEANPHUHSTEH ONPEIEICHHbBIE JEHCTBUS, MEHSIONIIE OJIUTHKY WK TIpaBa
Joctyna (OJIOKHpPOBKa XOCTOB Wi ceTel). OTMETHM, YTO TaKOe pelIeHHE CYIIECTBEHHO MEHBIIIE BIMSIET Ha IIEPEChUIKY ITaKEeTOB
MapIIpyTH3aTopaMy, HO TPeOyeT HaIW4us PacIpeAcieHHONW 0as3bl NMpaBMI, KOTOPYI0 MOXET HCIONb30BaTh CHCTEMa ydeTa.
[NockonbKy 3Ta MOZEIb [0 CBOEH NMPUPOJIE SIBISIETCS CTATUCTUYECKOH, BPEMs peakIiy JJIsl Hee CYIIECTBEHHO YBEININBAETCS.
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