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linpokoBewarensHasa paccbinka geurarpamm IP npu Hanuuum noaceten
BROADCASTING INTERNET DATAGRAMS IN THE PRESENCE OF SUBNETS

Cmamyc doKkymeHma

B aTom pokymeHTe npepgnaraloTcs NpocThle NpaBuna Ansi LWMPOKOBeLLaTeNbHOW pacchinky aentarpamm Internet B nokanbHbIx
ceTax, NOAAEPXKUBAIOLLMX LUMPOKOBELLLAHME, 1 NePEeChINKX LMPOKOBELLATENbHbIX AeTarpaMm Yepes Lnio3bl.

OTOT OOKYMEHT COAEepXWUT CTaHdapT, npeanoxeHHbln coobuwectBy ARPA-Internet, n cnyxut 3anpocom Ha obcyxaeHue ¢
Lienbio COBEPLLUEHCTBOBAHMSA NpoTokona. [JoOKyMeHT MOXET pacnpoCcTpaHaTbcs cBOOOAHO.

BnazodapHocmu

OTOT AOKYMeEHT Obin co3gaH B pesynbTaTe AMCKYCCUA C Lenon rpynnon cneumanuctoB. OcobeHHo oTmedy Bknag J. Noel
Chiappa u Christopher A. Kent.

1. BeedeHue

Wcnonb3oBaHue WiMpoKoBeLLaTenbHon aapecauun (ocobeHHo B ckopocTHbix JIBC) obecneunBaeT xopowyto 6asy ans
MHOXecTBa npunoxeHui. MockonbKy LUMpoKoBeLLaTenbHasa agpecauns He paccmaTtpuBaeTca B 6asoBon crneundukauun IP
[12], He cywecTByeT cormacoBaHHOro crnocoba MCrnonb30BaHWsi LUMPOKOBELLATENbHBIX aApecoB M pa3paboTyvku He MoryT
nonb3oBaTbCA TaKOM agpecaumert (3TOT BOMPOC NoAHMMANCs U paHee — Hanpumep, B paboTte [6], HO cTaHOapT He Obin
npensioxeH).

B ston pabote paccmatpvBaeTcsl TONMbKO Cly4val LUMPOKOBELLATENbHOW pacchinku gentarpamm 6e3 rapaHTum OOCTaBKU U
UCMONb30BaHNs NOPSAKOBLIX HOMEPOB, @ TakKe C BO3MOXHOCTbIO AyOnvMpoBaHus (BOMpOCh! LUMPOKOBELLATENBHOW PaCcChInKu
TCP paccmaTtpuatotca B pabdote [10].) LUnpokoBelaTenbHasa paccbifika gentarpamm 4oCcTaTouHo adhdektmBHa [1], HecmoTps
Ha OTCYTCTBWE rapaHTU JOCTaBKW U OrpaHMYEHHbIE pa3Mepbl AenTarpamMm.

Mbl npegnonaraem, 4TO KaHanbHbIN YPOBEHb MOKanbHOM CEeTU noaaepxuBaeT 3(PEKTUBHBLIN MEXaHU3M LUMPOKOBELLAHWSA
(Hanpumep, Ethernet [7, 5], ChaosNet [9], token ring [2] n T. n.).

Hukaknux npeanonoXeHWn O HaAeXHOCTM LUMPOKOBELLaHUs He [Jenaetcs (3TOT BOMPOC MOXET pelaTtbCs Ha YpPOBHE
NpoToKonoB, nexauwmx Hag IP). MFapaHTupoBaHHas OOCTaBKa LUMPOKOBELLATENbHbLIX NaKeTOB — [A0pPOroe yAoBOMNbLCTBUE U
B3aMeH NpOCTO AernaeTcs MPeArnonoXeHue, YTo XOocT OyaeT nonyyatb Gorbluylo YacTb NepefdaHHbIX LUMPOKOBeLlaTeNbHbIX
nakeToB. BaxHo n3bexaTb 4Ype3MepHOro UCMoNb30BaHUA LIMPOKOBELLaHWUSA, MOCKOMNbKY BCE XOCTbl OyayT TpaTuTb CBOM
pecypcbl Ha 06paboTKy KaXaoro LUMpOKOBeLLaTeNbHOro nakeTa.

Korga pelitarpamma nepefaeTcs C UCMONb30BaHWEM LUMPOKOBELLaHUs, ee o6paBGoTka OTHUMAaEeT PEecypChbl KaXZOro XocTa,
NPUHSBLLErO Takylo AedTarpaMmy. [10STOMY LUMPOKOBELLaHWe CriedyeT WCMoNb3oBaTh TOMbKO B TeX Criydasix, Korga OHO
obecrieunBaeT Haunydllee peLleHre 3agaqu.

2. TepmuHosnoz2us

rlOCKOJ'Ibe wimpokoeeulatesribHaa paccbljika 3aBUCUT OT MUCNONb3yemMoro B noKanbHOn ceTn NPOTOKOa KaHallbHOro ypoBHA,
3TOT BOMpPOC crneanyet paccMaTpuBaTb B KOHTEKCTE PU3NYECKNX N NTOTMYECKUX CeTEN. TepMUHbI, KOTopble Mcnonb3yrTCA B
OOKYMeHTe MNpUMEeHUTENbHO K (*)MSM‘-IBCKOVI CeTn, paccMaTpuBarTCA C TOYKM 3peHUa XOoCTa, nepepawowero wunu
nepechblfiaowero WwmpokoeellaTesibHble NaKeTbl.

INokanbHas cetb (Local Hardware Network)
duanyeckas ceTb, K KOTOPOWN MOAKITHYEH XOCT.
YpaneHHasa dusunyeckasn cetb (Remote Hardware Network)
Pusmnyeckasn ceTb, OTAENEHHAs OT XOCTa Mo KpanHen Mepe O4HUM MapLUpPyTU3aTOPOM.
Ha6op cdusmnyeckux ceten (Collection of Hardware Networks)
Habop dun3nyeckmx ceTer, CoeanHEHHbIX Yepes MapLUpyTU3aTopbI.
IP BKntoYaeT HECKONBbKO TUMOB NOrnyeckux cetei. Bo nsbexanune nytaHuubl 6yaem ncnonb3oBaTth CNeAyoLMe TEPMUHDI:
Internet
Habop IP-ceten DARPA Internet.
Cetb IP (IP Network)

OpHa unu Heckonbko OU3NYECKUX CETEN, MMEIOLLMX 06LWmMin Homep |IP.
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Moacetsb (Subnet)

OOvH 13 anemMeHToB Habopa (hU3NYECKUX ceTel, CocTaBnsaloWmMx ceTb IP. XocTbl NoAceTn UCNoNb3yloT Takue e Homepa
cetu IP, KaK 1 XOCTbl Apyr1x nogceTen AaHHon ceTu IP, HO nokanbHas YacTb agpeca AenuTca Ha HoMep NOACEeTU U HoMep
xocTa. Mbl He ienaem HUKakuX NpPeanosiokKeHWn o geneHun NokanbHOM YacTy agpeca, NocKOsbKy Crocob AeneHns MoXeT
BapbMpPOBaTLCA B pasHbIX CETSX.

BBeneHve ypoBHsI MOACETEN B MEPaAPXUI0 agpeCcoB ABMSIETCA OTKNOHEHUEM OT crieumdmkauum [P [12], HO, NOCKonbKy noaceTu
UCMOMNb3YyHTCS BCE LUMPE, CXEMa LUMPOKOBELLAHWS [OMKHA NOAAepXuBaTb NoAaceTu. [ononHUTEnNbHY MHOpMauu o
noaceTsx Bbl HangeTte B pabote [8].

B 3TOM [OKYyMEHTe TEPMUH «aOpec XOcTa» OTHOCWUTCS K CBA3aHHOW C XOCTOM IOKanbHOW 4acTu agpeca (HOMep xocTa B
noaceTn - host-on-subnet address) npu ncnone3oBaHnM NOACETEN UNKN BCEMY JNTOKanbHOMY agpecy (HoMep xocTa B cetu - host-
part) B ocTanbHbIX Cryyasx.

Cetb IP MOXeT COCTOSATb M3 OAHOW UNN MHOXECTBa (DN3NYECKMX CeTEN — C TOYKM 3pEeHUs XOCTOB Apyrux |IP-ceTel aTo He numeet
3HaYeHus.

3. 3ayeM HY)XKHO wupoKosew,aHue?

LLinpokoBeLLaHe NOMNe3Ho B TeX CyyasiX, KOraa XoCTy HY>KHO HalTK MHAOPMaLMIo NMpyM OTCYTCTBUM TOYHBIX CBEOEHUI O XOCTe,
KOTOpbIV ee obecneynBaeTt, unu korga Tpebyetca nepegaTe HMOPMaLMIO BOMNbLLIOMY YMCITY XOCTOB O HOBPEMEHHO.

Korga xocty TpebyeTtca mHdOpMauus, KOTOpas MOXET XPaHWUTbCA Yy OOHOTO UMM HECKONbKWMX CoCeden, 3TOT XOCT MOXeT
ncnosnb3oBaTb CNWCOK COCeAen ANs nepegayy 3anpocoB MMM NPOCTO OnpallnBaTb BCEX COCEAei, noka He OyaeT nonydeH
oTBeT. Vcnonb3oBaHWe CNMCKOB MOAKIHOYEHHBIX K CETU XOCTOB MOpOXOAeT MHOXECTBO aAgMWHUCTPaTMBHBLIX MpobrneMm u He
obecneumBaeT goctaToqHon rmbkocTu. C Apyro CTOPOHbI, Mepedada 3anpocoB BceM cocedsm OyaeT 3aHMMaTb MHOro
BpeMeHn no npuuuHe 6Gonbworo uyucna cocegen (Hanpumep, B cetn ARPANET cywectBsyeT okono 65 Thica4 XOCTOB).
BonblunHcTBO peanusauuii IP nogaepxmBaeT CNMCKU NOAKIIOYEHHbBIX K CETU XOCTOB (Hanpumep, agpeca NepBuYHbIX LLUMO30B).
K cuyacTblo, ucnonb3oBaHue LUMPOKOBELLATENbHOW pacChiNky obecneymBaeT XOCTYy MPOCTON M OBbICTPbIA Cnocob CBA3M CO
BCEMW COCeasMU.

X0oCT MOXeT WUCMosb30BaTh LUMPOKOBELLATENbHYIO PACCLINKY Takke ONnA nepedadu ToW UM UHOM MHGOPMauWU BCEM CBOUM
coceasiM (Hanpumep, L3 MOXKET aHOHCMPOBATL NPUCYTCTBUE APYroro MapLupyTusaTopa).

LLinpokoBellaHne MOXHO paccMmaTpuBaTb Kak 4YacTHbIM cnydam rpynnoson agpecauumn (multicasting). Ha npakTtuke
LLUMPOKOBELLATENbHYIO PaCcChINKy 4acTo UCMONb3YHT B3aMeH rpynrnoBoi agpecaumu, nepejasasi LUIMPOKOBELLATENbHbIE NAKEThbI
Ha annapaTHOM YPOBHE W UCMOMb3ys (UNbTPaLMI0 3TUX MaKeTOB Ha MPUHUMMAOLLMX XOcTax (MakeT MPUHMMAaKT TONbKO Te
XOCTbl, KOTOPbIM OH HYXEH).

Bonee nogpobHoe paccMoTpeHne WNpOoKoBeLLaTenbHbIX NPUoXeHU NnpuBoanTcs B pabotax [1, 3].

4. Knaccbl wupokoeewaHusi

CyLLI,ECTByeT HECKOJIbKO KrnaccoB wmnpokoBeLaHuna IP:

* llupokoBewiaTenbHaa paccbifika gentarpaMm ¢ KOHKPeTHbIM aApecoM nosyyartens yepes nokanbHyo ceTb IP
- penTarpaMmbl HanpaefeHbl KOHKPETHOMY agpecaTy, HO nepefalolumMin XOCT MCMNomnb3yeT LUMPOKOBELLaHWe Ha
KaHanbHOM YypOBHe (BO3MOXHO, AN Toro, YTobbl usbexatb MapLupyTm3aumm). MNMockonbKy Takoe LUMPOKOBELLaHNe He
oTHocutcs K IP, ypoBeHb IP He y4yacTByeT B LUMPOKOBELLATENbHOW pacchbifike (3a WUCKMOYEeHWEeM TOro, Y4To OH
obecneymBaeT oTOpackiBaHve aevitarpamm 6e3 yegomneHus).

* LlUupokoBewarenbHasA paccbifika BCeM xocTaM JokanbHowu ceTtu IP - B kayecTBe HOMepa XOocCTa MCMNOnb3yeTcs
cneumnanbHoe 3HadeHue'. MNMpuHMatoLwmin ypoBeHb IP formkeH pacnosHaBaTb TakoW afpec, Kak CBOW COGCTBEHHbIN.
OpHako, Ha BblLIENeXalmMx YPOBHSX MOXET ObITb MOME3HO pasnuMune Mexay LUMPOKOBeLLaTeNnbHbIMU U 0ObIYHBIMMK
genTarpaMmamy (0OCOGEHHO Ha MapLupyTM3aTopax). OTOT BapuaHT LUMPOKOBELLAHUS Haubornee none3eH — OH
no3BonsieT XocTaMm AEeTeKTMPOBaTb W3kl (MapLupyTusaTtopbl) 6e3 ncnonb3oBaHuMA NPOTOKOMNOB nNpeobpasoBaHus
agpecoB, a Takke obecrneuvMBaeT BO3MOXHOCTb paboTbl C cepBepamMu UMEH, CEpBEpaAMW BPEMEHWM U OpPYrumu
cnyxbamu 6e3 ncnonbL3oBaHWs ABHOMO agpeca.

* LlUupokoBewaTtenbHasa paccbifika BceM XocTtaMm yaaneHHon cetu IP - B HeKOTOpbIX Cryyasx Takas paccbinka
MOXeT oOKas3aTbCH MOfIe3HOW (Hampumep, Ans fnoucka nocnegHen Bepcun 6asbl AaHHBIX C MMEHaMM XOCTOB,
yOaneHHoOW 3arpyskM WM MOHWTOPUHra CeTeBOW CnyxObl TOYHOro BpemeHu). ITOT crnydanm coBnagaeT C
LUIMPOKOBELLATENbHOW PAaCcChINKOW B NOKanbHOW CeTW — AenTarpamMma nepegaeTtcs OOblYHbIM MyTeM, Nnoka OHa He
nonagetr Ha MapLlpyTu3aTop, MOOKMIYEHHbI K CceTu-agpecaTy, KOTOPbIi U OpraHu3yeT LUMpOKOBeLLaTenbHYo
paccbiiky B CBOeW IOoKanbHOW CeTW. JTOT KMacC Ha3biBAeTCsl HanpaBfieHHbIM LMpokoBelwaHnem (directed
broadcasting) nnu letter bomb [1].

* llupokoBewatenbHaa paccbinka Bcem xoctam cetu IP, pasgeneHHoW Ha noaceTu (MyrnbTUCErMeHTHoe
wupokoBewaHe - Multi-subnet broadcasts) - ona o6o3HaveHus Bcex noacetent (all subnets) ucnonbayetcs
cneumnanbHbln agpec IP2. LLUnpokoBelaTenbHasa pacchifika BCeEM XOcTam yaaneHHoin cetu IP, pasbuToi Ha nogceTw,
OCYLLECTBMAETCS C UCMONb30BaHNEM HanpaBfieHHOTO LUMPOKOBELLAHNA At OTAENbHbIX NOACETEN.

. LLinpokoBelwlaTenbHaa paccbifika B macwTabe Internet: Takas paccbinka Bpaa N nonesHa u, BO BCAKOM chny4ae,
HeXenaTtenbHa.

Mo coobpaxeHusim 6e30MacHOCTU WM NPOM3BOAUTENBHOCTM (3arpy3ky kaHamoB) MapLUpyTM3aTopbl MOrYT He nepechinartb
LUMpOKOBeLLaTeNnbHble AedTarpaMMbl; B YaCTHOCTU XOpPOLUEN maeei SIBMSIeTCs 3anpeT Ha Mepechisiky LIMPOKOBELLATENbHbIX
AeviTarpaMM B aBTOHOMHYIO rpynny ceTew Unu 3a npefenbl Takow rpynnbl.

'Bce GUTbI HOMEpa XocTa UMELT 3HaveHue 1. [Mpum. npes.
2Bce 6UTbl HOMepa NoAceT UMetoT 3HaveHue 1. [pum. rpes.
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5. MemoObI wupokosew,aHus

Ha npuHumatowem xocte Tpebyetca mogepHusauus ypoBHa |IP gna nopaepxkv wwmpokosewaHnsa. B otcytctBue
LLIMPOKOBELLAHNSA XOCT MPOBEPSAET NPUHAANEXHOCTb AeTarpamMmmbl MyTEM CpaBHEHUS agpeca nonyyatens B Heill CO CBOMMMU
agpecamu IP. pn ncnonb3oBaHWM LUMPOKOBELLAHUS XOCT AOIDKEH CpaBHMBATb agpec nonyvaTens He TOMbKo CO CBOMMM
agpecamMu, HO U C BO3MOXHbIMM LLUMPOKOBELLATENbHLIMY agpecamMmn NoaceTen, K KOTOPbIM 3TOT XOCT OTHOCUTCS.

Bonpocbl onTummnsaumm LUMPOKOBELLaTENBHOW pacchinkv nogpobHo paccMoTpeHbl B paboTax [1, 3, 4, 13, 14]. MNMockonbky Mbl
npegnonaraemM, 4To ata npobnema yxe pelleHa Ha kaHanbHOM YpoBHe, XocT |P, xenawwmii nepeaaTb LMPOKOBELLATENbHYIO
AevitarpamMmmy B nokanbHyo nnu yaaneHHyto cetb (directed broadcast), gomxeH nuwb ykasaTe nogxoasLLmMn agpec nonyvyatens
W nepepaTb Aewntarpammy OOblYHBIM nyTeM. M3owpeHHble anroputMbl 06paboTkM LUMPOKOBELLaHNS TpebyloTCs TOMbKo
LUn03am.

3ajava LWMpoKoBeLLaTENbHOW pacChifikKM BCEM XOCTaM MpW MUCMONb30oBaHWM noaceTten asnsietca 6onee cnoxHon. OagHako,
Jaxe B TaKMX Crydasix CyLLEeCTBYKOT anropuTMbl, He Tpebylolme Kakmx-nmbo OOMOMHUTENbHBIX BO3MOXHOCTEN OT XOCTOB, He
ABNAWUXCA Wno3aMmu. IPPeKTUBHbBIN MeTo LUMPOKOBELLAHWUS MPU MUCMONb30BaHWM MOACETEN AOMKeH COOTBETCTBOBaTb
cnefyrowmM AONONHUTENBHBIM KPUTEPUSIM:

. dopmat gentarpamm IP He JOmKeH N3MEHSTLCS.

*  [[omxHa obecneynBaTtbcs pasyMHast 3eKTUBHOCTb C y4ETOM YMCa U3BbITOYHBIX KONWUIA U CTOMMOCTY BbiGopa nyTu.
*  MuHMManbHble U3MEeHeHUs1 AN WIN030B (KaK A8 kKoaa, Tak U Anst NpoCTpaHCTBa AaHHbIX).

*  BblCOoKkasi BEPOATHOCTb JOCTaBKM AedTarpamm.

Jlyywwmm BapuaHToMm npepctaensietca meton RPF (Reverse Path Forwarding — paccbinka no obpatHomy nytu) [4]. XoTa
anroputm RPF He coBcem onTumaneH € TOYKM 3pEHMS CTOMMOCTM M HaJEeXHOCTM OOCTaBKM, OH AOCTATOYHO XOpOL M OY€Hb
NpocCT B peanusaumnn, a Takke He TpebyeT AONONHUTENBHONO NPOCTPAHCTBA AaHHbIX Ha LUM03ax.

6. LLino3bI u paccbiJika WuUupoKosewameJsibHbIX deumaapaMM

OcHOBHasi CIIOXXHOCTb NOAAEPXKKU LUMPOKOBELLAHUS NIOXKMUTCA Ha Wwto3sbl. Ecnu wintos nonyyaet directed broadcast ans cetu, k
KOTOPOW OH He MOAKMIYEeH HermoCpPeACTBEHHO, Takas deTarpamMma MpoCTO MNEepechinaeTcs C WCMOMb30BaHNEM OBbIYHbIX
MexaHuamoB. Ecnu xe WwinpokoBellaTensHas aeltarpaMma agpecoBaHa B o4HY M3 NOAKMHOYEHHbIX K MapLIpyTU3aTopy ceTen,
TpebyeTcs BbIMOMHEHME OOMOMHUTENbHbIX OrepaLuii.

6.1. JlokanbHoOe wupoKoBeLlaHue
Koroa w03 nony4yaet noKamnbHYK LUMPOKOBELLATENbHYIO AelTarpaMMy, BO3MOXHO HECKONbKO BapuaHToB. Cutyauus
O[lHO3HayHa, HO 6e3 HEKOTOPbIX Mep NPeJOCTOPOXHOCTU MOTYT BO3HUKAaTb DECKOHEeYHble NeTnu. BeinonHsaemoe npu nonyvyeHun
LUMPOKOBELLIATENBHON AenTarpaMMbl 4ENCTBME 3aBUCUT OT HECKOIbKMX 0OCTOATENbLCTB — NOACETU, U3 KOTOPOWM gentarpamma
nosiyyeHa, nogceTuy nony4vartens n agpeca Lnisa.

*  OcHOBHbIM MpaBWNOM NpeAoTBPALLEHNS NeTenb ABNSETCA crnefylollee: «HUKOrAa He nepecbinatb Agevtarpammy B
LUMpOKOBELLATENBHOM pexume B U3NYECKY0 CeTb, U3 KOTOPOW oHa Gbina npuHaTa». [JocTaTo4YHO CRoXHO n3bexatb
noeTopa pJdewTarpammM, KOTOpble LW3 NpuHAN OT cebs. 3To npaswno nossonseT m3baBuTbCs OT noBTOpa
AentarpaMm, KOTOpble LUMO3 MPUHSAN OT camoro cebsi; COXpaHseTCs BO3MOXHOCTb BO3HWKHOBEHWS NeTenb npu
HanMYMn HECKOMbKUX LLMNIO30B B OJHOW (h13NYECKON CETU.

* Ecnu gentarpamma nonyyeHa m3 usnyeckon ceTu, B KOTOPYIO OHa agpecoBaHa, Takyl AgeWtarpaMMmy He criepyet
nepecoinate. OgHako, W3y crnegyeT paccMaTpuBaTth cebsA kak nomyyatens Takux gevrtarpamm (Hanpymep, OHu
MOryT MCMONb30BaTLCS NPU PACChISIKE MaPLUPYTHLIX OGHOBMEHWIA).

. B octanbHbIX cnyyadax, ecnu ,qelhTarpamma ajpecoBaHa B (*)VISVI‘-IeCKyIO CeTb, K KOTOpOIZ NOAKITIOYEH LWI03, OHa
OOIMKHa ObITb nepenaHa B 3Ty Ce€Tb C UCNOJIb3OBAHNEM LUMpOKOBeLLaTENbHOM agpecalmm Ha KaHarbHOM YpoBHe.
LLnto3 B aTOM Cny4vyae TakxKe OOJKeH paccMaTpuBaTb cebs, Kak nony4yarens nenTarpammel.

* B npoTuBHOM crnyyae LNo3 [OMKEH UCMOSb30BaTh 0ObIYHYIO NpoLeadypy MapLipyTusauui ans Bbibopa cremyroLlero
L03a U Nepefats gentarpammy BoIGpaHHOMY MapLUpyTU3aTopy.

6.2. LinpokoBeLwaHMe BO MHOXECTBO noaceTen

Korga w3 nonyvaeT LUMPOKOBeELLATenbHYy AenTarpammy, npegHasHadeHHylo Ans Bcex nopaceten IP, oH pomkeH
ncnonb3oBaTb anropuTm RPF ana npuHATUA pelieHus. 10T MeTOod NPOCT — W3y cneayeT nepecnatb Konun ﬂeﬁTanaMMbl
Yyepe3 BCe MNOAKIMKYEeHHble K HEMY KaHalbl TOrga U ToNbkKo Torga, Korga neﬁTarpamma NPpUHATa U3 KaHana, KOTOprVI ABNn4deTcAa
HacCTblO ny4wero nytu mexay LWii3oM un oTnpaButenem ,D,eVITanaMMbI. B ocTtanbHbIx crny4yaax /J,eVITaI’paMMbI AOJTKHbI
oTOpacbIiBaThCS.

OTOT anropytTM MOXHO YCOBEPLLEHCTBOBATb, €CMM MapLupyTM3aTopbl (BCce unu 4acTtb) OyayT obmMeHuBaTbcst Mexay cobon
AONOMHUTENBbHON uHMOpMaumen (3ToT obMeH MOXHO cAaenaTb COBEPLUEHHO MPO3payvHbiM C TOYKM 3PEHUSI XOCTOB M Aaxe
ApYrux Wwino30B). [JJononHUTENbHYI0 MHEOPMAaLIMIO O TaKOM YCOBEPLLEHCTBOBAHUM MOXHO HawWTu B paboTax [4, 3].

6.3. NMceBpo-Koa anropMTMa MapLUpyTU3aumm
Ha pucyHke 1 nokasaH NceBAO-KO4 anropuMTMa, KOTOpbIN crnedyeT MCnonb3oBaTth LMt03aM. Huke npuBedeHbl onpeaeneHvs
MCMONb30BaHHbIX MPY ONUCaHUX anroputMa TEPMUHOB.

RouteLink(xocT)

quHKLI,VIFl, npuHMMaruwaa agpec XoCta B Ka4eCcTBe napameTpa M BO3Bpallarollas KaHan anda nepBoro MHTepsana nytn ot
LLTHO3a K XOCTY.
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RouteHost(xocT)

OTa (hyHKUMA aHanormyHa npeabiayLlen, Ho Bo3BpalllaeT afpec XocTa Ha NepBOM MHTepBarne.
ResolveAddress(xocrT)

OTa yHKUMA BO3BpaLLaeT annapaTHbI agpec xocta no agpecy IP.
IncomingLink

KaHan, Ha koTopbIvi npubbIBaeT nNakerT.
OutgoingLinkSet

Habop kaHanos, B KOTOpble NaKeT AOMMKEH creayeT nepenathb.
OutgoingHardwareHost

AnnapaTHbI agpec XocTa, KOTOPOMY NnepeaaeTcst NakeT.
Destination.host

CBs3aHHas ¢ XOCTOM YacTb afpeca nony4vatens (Homep xocrta).
Destination.subnet

Howmep nogcetn B agpece nonyyarens.
Destination.ipnet

Howmep ceTtu IP B agpece nony4yatens.

BEGIN
IF Destination.ipnet IN AllLinks THEN
BEGIN
IF IsSubnetted(Destination.ipnet) THEN
BEGIN
IF Destination.subnet = BroadcastSubnet THEN
BEGIN /* ucnonesyercst anropurM RPF */
IF IncomingLink = RouteLink (Source) THEN
BEGIN IF Destination.host = BroadcastHost THEN
OutgoingLinkSet <- AllLinks -
IncomingLink;
OutgoingHost <- BroadcastHost;
[lpoBepka BOBMOXHOCTM BHYTPEHHEI'O MUCIIOJILBOBaHMS IaKeTa;
END
ELSE /* or6paciEaHMe IyBIMKATOB OT IOPYyTMX UUIOZ0B */
Discard;
END
ELSE
IF Destination.subnet = IncomingLink.subnet THEN
BEGIN /* nepecmuika BymeT HOpOXAaThk HeTioO */
IF Destination.host = BroadcastHost THEN
IIpoBepka BOBMOXKHOCTM BHYTPEHHEI'O MCIOJILBOBaHMSI NaKeTa;
Discard;
END
ELSE BEGIN /* nepecsmuika B (BOBMOXHO JIOKAJILHYW) MNOACeTB */
OutgoingLinkSet <- Routelink (Destination) ;
OutgoingHost <- RouteHost (Destination) ;
END
END
ELSE BEGIN /* naxer ampecoBaH B OOHY M3 JIOKAJILHBIX cerenr */
IF Destination.ipnet = IncomingLink.ipnet THEN
BEGIN /* nepecmuka BymeT HOpOXAaTE HeTIoO */
IF Destination.host = BroadcastHost THEN
[IpoBepka BOBMOXHOCTM BHYTPEHHEI'O MCIOJLBOBaHMS IIaKeTa;
Discard;
END
ELSE BEGIN /* MoxeT OHTE WMPOKOBEWATENBHEM */
OutgoingLinkSet <- Routelink (Destination) ;
OutgoingHost <- RouteHost (Destination) ;
END
END
END
ELSE BEGIN /* nepecmnka B yZalleHHyo0 ceTe IP */
OutgoingLinkSet <- RoutelLink (Destination) ;
OutgoingHost <- RouteHost (Destination) ;
END
OutgoingHardwareHost <- ResolveAddress (OutgoingHost) ;
END

PucyHok 1: Kod Pseudo-Algol dnsi anzopumma mapwpymusayuu wupokosewameribHbix 0elimazpamm.
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7. CoenaweHue o wupoKosewamesibHbix adpecax IP

[nsa coBmecTnmocTn peanu3aumi I[P oHM OOMKHbI NOAAEPXKUBATL CneumnanbHbli HOMep Ans 0603Ha4YeHUsA BCEX XOCTOB CETU
(all hosts) n Bcex noaceten (all subnets).

lMockonbKy ceTeBOM YpOBEHb IOKanbHOW CeTu Bcerga oTobpaxaeT agpeca IP Ha agpeca kaHambHOro ypoBHS, BblOOp
«LUIMPOKOBELLATENbHOIO HOMepa xocTa» |IP ABnseTcs B KakoW-TO CTEeNeHW MpPOu3BOMbHbIM. [NA MpoCTOThl 3TOT HOMEpP He
AOIKEeH coBnagaTb HU C OOHMM W3 pearnbHblX HOMEPOB XOCTOB. Homep, copepxalwuii TonbKo «1», yooBneTBOpsieT 3TOMy
TpeboBaHuio; NCNoNb3oBaHME TakMX HOMEPOB ANS LUMPOKOoBeLLaHns 6bino Bnepsble NpeanoxeHo B pabote [6]. Takne Homepa
[OCTaTOYHO pedKo MPUMEHSIOTCA AN pearibHbIX XOCTOB, NO3TOMY MCMONb30BaHWe 3TOro HoMepa Ans LWMpOoKoBeLlaTenbHON
paccbinku, ckopen Bcero, He noTpebyeT Kakmx-nnbo nsMeHeHu B KoHUrypaumm ceTu.

Homep «Bce noaceTtu» (all subnets) Takke cogepXuT Tonbko 1 — 3TO 03HAYaeT, YTO XOCT, XKenawLwuii nepeaaTs AenTarpammy
BCEM XOCTaM yganeHHou cetu IP MoxeT Huuero He 3HaTb O noAaceTsax yganeHHou cetn. Hanpumep, 36.255.255.255 moxer
ykasbiBaTb Ha BCE XOCTbl OOHOWN (pM3nyeckon cCeTu unuM BCe XOCTbl pasferneHHon Ha nopcetu IP-cetn (Hanpumep, 1 Gawt
CoAepXuT norne noaceTtu, a 2 GaTa — HOMep XOCTa; BO3MOXHO U NMtoboe Apyroe pasgeneHne Ha noaceTu).

Appec 255.255.255.255 saBnseTca wMpokoBelwlaTeNnbHbIM ANS  NOKanbHOW CeTu W AentarpaMmmbl C TakMM  agpecom
HeJonyCTMMO nepecbinaTtb B Apyrne cetu. Takon agpec MOXeT UCNOoNb30BaTbCH, HanpuMmep, XoCTaMu, KOTOPbIM HE U3BECTEH
HOMEP X CETU, KOra OHM MbITAKTCH NOMYYUTb 3TOT HOMEP OT CepBepa.

Takum 06pa3om, XOCT ceTi ¢ HoMepoM 36 (Hanpumep) MOXeT:

* paccbinate [AenTarpammbl  CBOMM  HEMOCPEACTBEHHbIM COcedsM MO JIOKanbHOM CEeTW, UCMoNb3ya aapec
255.255.255.255;

*  paccbinaTb WMPOKOBELLATENbHbIE AenTarpaMmMbl Mo Bcen ceTun 36, ncnonb3ysi agpec 36.255.255.255,

He MMes cBefeHuli O noaceTsx (ecnv MOACETU He ucnonbaytoTcesl, oba crnocoba agpecauuy OarT OAMHAKOBbLIA 3¢pdekT).
OTKa30yCTONYMBbIE NMPUMOXKEHUA MOTYT MbITATLCA UCMONMb30BaTb NEPBbIN aapec 1 NPU OTCYTCTBUM OTKIVIKA MOBTOPUTL MOMLITKY
Yyepes HekoTopoe Bpemsi. B paboTe [1] nogpoBHO pacCcMOTPeH MeToA «MoMcKa MO PacLUMPSIOLLEMYCS KpYTy».

Ecnun «Bce eamHuubl» B none agpeca IP ncnonb3yloTcs Ans LUMPOKOBELLAHUS, 3HAYEHUE «BCE HYNMW» MOXHO UCMONb30BaThb
AN HeykasaHHOro agpeca. Bo3aMOXHO 37O ABNSETCA NPUYMHON NOABREHUS TaKMX 3HAYEHUI B None oTnpaBuTens gentarpamm
ICMP Information Request. OgHako B COOTBETCTBMM C COrfnalleHMeM O HOTauuu Takme agpeca (BCe Hynu) Mcnonb3ylTca Ans
o6o3HaveHus ceTel'. Hanpumep, 36.0.0.0 o3HavaeT "ceTb Homep 36", a 36.255.255.255 — wmnpokoBeLlaTenbHbIN aapec «Bce
XOCTbI ceTn 36".

7.1. LnpokoBewatenbHble agpeca u cepsepbl ARP

MpoTtokon npeobpasoBaHus agpecoB ARP, onncaHHbIn B [11], MOXeT npy HEKOPPEKTHOWM peanv3aummn nopoxaatb npobnems,
CBfA3aHHbIE C WCMONb30BaHMEM LUMPOKOBELLAHUS B CeTAX, [Ae He BCe XOCTbl MOHWMAaloT, KakoW ajpec sBnsdeTcd
LuMpokoBeLLaTenbHbiM. BosHukaeT wnckyweHvue wusmeHuTb cepBep ARP Tak, 4ytobbl OH Mor obecneuymBaTb oOTOOpakeHue
LuMpoKoBeLLaTenbHbIX agpecos IP B uMpokoBelyaTesibHble annapaTtHble agpeca. OTOMY UCKYLLIEHUIO He criedyeT NoAaaBaThes.
Cepeepy ARP Hukorga He cnegyeT AaBaTb OTKIUKM Ha 3anpockl, B KOTOPbIX Nofyyatenb 3adaH LUMPOKOBeELLaTerbHbIM
agpecoMm. Takue 3anpocbl MOFyT WCXOAUTb TOMbKO OT XOCTOB, KOTOpble He pacno3HalT JTOT ajgpec B KayecTse
LUMPOKOBELLATENLHOrO (3TO NErko NPMBOAMT K BO3HUMKHOBEHWIO MeTenb B nepecbinke). Ecnn nmeetca N Takux xocToB B
dusnyeckor cetu, Torga geltarpamma, nepegaHHas co 3HaveHnem TTL = T, MOXeT NpuMBECTM K reHepaumMnm TN NOBTOpPHbIX
LUMpOKOBeLLaTemNbHbIX AenTarpaMmm.
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