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CtaHpapTHbIe npoueaypbl opraHusauum noacertem IP

Internet Standard Subnetting Procedure

Cmamyc 0oKkymMeHma
OTOT [OKYMEHT oOnucbiBaeT CTaHAapTHbI npoTokon ans coobuwectsa ARPA-Internet. MNpu ucnonb3oBaHuM nopceTen
HaCTOSTENbHO PEKOMEHAYETCA CnefoBaTh ONMCaHHbIM 34eChb npoleaypam.

,D,OKyMeHT MOXET pacnpOCTPaHATbCA cBobOAHO.

O630p

B aTom gokymeHTe paccmaTpuBaeTcs pas3bueHve ceten IP Ha nogceTtu, sBnsoLmecs normdeckumu dparmeHtamu ceten IP.
Mo agMUHUCTPaTUBHBIM U TEXHUYECKUM COOOpaXKeHUsIM MHOTME OpraHu3auuy NpeanovnTaoT eNUTb CBOU CETU HA HECKOIBbKO
nogceTte BMecTo npuobpeTeHus Heckonbkux OnokoB agpecoB IP (HOMepoB ceTeit). B aTom [OokymeHTe onucbiBaloTCA
npoueaypbl opraHusaumm nogcetein u pabotel ¢ HAMU. OnucaHHble 34ecb Npoueaypbl MPUMEHSIIOTCS Ha XocTax (Hanpumep,
pabouunx ctaHumsax). MNMpoueaypbl Mcnonbdyemble Ang paboTbl C NOACETAMM Ha MapLipyTusaTopax (Lm3ax), onucaHbl Nnwb
YyactuyHo. OCHOBOW ANsi CO34aHUst HAacTosLWero ctaHgapTa nocnyxuna pabota RFC 940 [7].

BbnazodapHocmu

[aHHbI 0OKYMEHT OCHOBaH Ha pesynbtatax pabotsi RFC 917 [1]. B paspaboTke onucbiBaeMoro 3aecb CcTaHaapTa
y4acTBoBano MHOro niogen m ocobo xoyetcs OoTMeTUTb 3HauuTenbHbii Bknag J. Noel Chiappa, Chris Kent n Tim Mann.
BaxHbIi BKNag, B pa3paboTky cTaHaapTa BHecnu Takke Zaw-Sing Su, Mike Karels u paboyas rpynna GADS'.

1. Momueauyusi?

NcxogHoe mopens Internet npeacraesnsana coboli ABYXypOBHEBYO MEpapXuio — Ha BEPXHEM YPOBHE Haxoawunach ceTb Internet
B LIEyIOM, @ Ha HWXHEeM YpOBHE pacrofaranucb OTAernbHble CeTU, Kaxaasi co cBoum HomepoM. B Internet He ncnonb3yetcs
nepapxmyeckor TononorMn n AByXypOBHEBAs Mepapxusl CBsidaHa NuWb C MHTepnpeTaumen agpecoB. B 2-ypoBHeBOM Mopenuv
Kapkabl XOCT BUOWUT CBOK CeTb, Kak eAMHoe Lenoe, T. €., CeTb MOXHO TPaKTOBaTb KakK «4EPHbIN ALLUMK», K KOTOPOMY NOAKNIOYEH
Habop XOCTOB.

XoTs Takoe npeacTaBrneHne obecneymBaeT NPOCTOTY U MOLLb, MHOTME OpraHM3aLumn CHUTaKT ero HeagekBaTHbIM U 4o6aBnsloT
TPEeTUA YpOBEHb B MepapxXu4eckyld cxemy agpecauum Internet — B atom cnyyae cetb IP paccmaTtpuBaeTca kak Habop
nogceTen.

TpexypoBHeBas uepapxusa ygobHa Ana 6onblumx opraHusauui (Hanpumep, YHUBEPCUTETOB MW KOMNAaHWM, CEeTU KOTOPbIX
pacnonaraloTcs B HECKONbKMX 3aaHusX), rae MHoxecTBo JIBC MoxeT BXOAUTL B OAHY «JloKanbHYylo obnactb». B Takux crnyvasx
yaobHo TpakToBaTh kaxayto JIBC kak nogceTsb.

CyI.LI,SCTByET HECKOJSIbKO MPUYKH, MO KOTOPbIM OpraHM3aums MOXeT UCMONb30BaTb MHOXECTBO (OU3NYECKUX CETEN:

*  PasnuyHbie mornosio2uu — 3a4acTylo (0COBEeHHO B UCCrefoBaTeNbCKMX OpraHmM3aumsax) B CeTn MOryT NpUCyTCTBOBaTb
JIBC pasnunyHbix TnoB (Hanpumep, Ethernet n cetu ¢ konbLeBo Tononornen?).

e TexHoslo2u4Yeckue oO2paHuU4YeHUss — GOMbLUMHCTBY Tononormin JIBC npucyli Te WM WHble OrpaHuyeHust
(anekTpuyeckne napameTpbl, yucrno xoctoB B JIBC, o6lias npoTskeHHOCTb kabens). Mcnonb3oBaHue nopceTen
NO3BOSISIET AOCTATOMHO NPOCTO NPEOAONETh 3TN OrpaHnyYeHns (0COGEeHHO orpaHMYeHre NPOTSKEHHOCTU Kabens).

*  HacblwjeHue cemu — B nokanbHbIX CETSIX MOTYT BO3HMKATb CUTyaLuK, korga HeGonbluas rpynna XocToB hakTU4ecku
MOHOMOMM3UpyeT Mofocy nponyckaHus ceteBorM cpedbl. O6WMM pelleHneM Takux npobnem sBnsertcs
CermMeHTUpoBaHue ceTu (pa3bueHre Ha HECKONbKO hparMeHTOB) C OpraHusaumen pasaenbHbiX KabenbHbIX CUCTEM.

*  WUcnonb3oeaHue KaHa/ioe «MOYKa-MoYyka» - WHOIOA «foKanbHas CeTb» (Hanpumep, KamnycHass CeTb
YHUBepcuTeTa) pasferieHa Ha Heckonbko dparMeHToB (Hanpumep, JIBC oTaenbHbIX 3haHuid), CoeanHEHHbIX Mexay
€060l CKOPOCTHLIMU KaHanaMmn «To4YKa-TouYKay.

Opranusauun, nmetowme 6onee ogHon JIBC, moryT BeiGpaTh OAWH M3 TPEX BapuaHTOB pacnpeaeneHns agpecos |P:
1. Tony4nTb OTAEnNbHbIA GNOK aApecoB ANst KaXA0W NMoKanbHOW CEeTU K HE UCNOSb30BaTh NOACETEN.

2. Vcnonb3osaTtb AN BCEN opraHu3auuy obLimMin HoMep ceTu M pacnpenensaTb agpeca He3aBMCUMMO OT PacnonoXeHus
XocToB (npuHagnexHoctn xoctos K JIBC). Takow BapuaHT nonyuun HasBaHue transparent subnets (mpospavHble
noaceTwn).

'Gateway Algorithms and Data Structures Task Force — rpynna no anroputmam 1 CTpyKTypam AaHHbIX AN L0308,

TpuBeaeHHbIE B 3TOM pasfene coobpaXkeHUsi 0T4acTy YyTpaTUIM CBOK akTyanbHOCTb U CerofHsi pa3bueHue Ha noacetu
AVKTYeTCS 3a4acTyto COBCEM ApYrMu npudmHamu. Mpu nepesoae Gbln NOMHOCTBIO COXPaHEH OpUrMHanbHbIA TEKCT. [Tpum.
nepes.

SFDDI, Token Ring. lMpum. nepes.
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3. Vcnonb3ysa oauH HOMep CeTu, pasdenutb afpecHoe MPOCTPaHCTBO Ha HECKONbKO MOACETEeN B COOTBETCTBUM C
umetowmmmcs JIBC. Takon BapuaHT Ha3biBaeTcs explicit subnets (aBHble nogceTn).

Kaxabii 3 BapMaHTOB MMeeT CBOM NpevMyLLecTBa U HegocTaTtku. NepBbi BapuaHT He TpebyeT fobaBneHus nnvm n3meHeHus
NPOTOKOMNOB, HO BedeT K paspacTaHuo Tabnuy Mmapwpytudaummn Internet. MHdopmauma o BHyTpeHHeW CTpykType ceTu
pacnpocTpaHseTCss MOBCIOAY, XOTS OHa Marno KOMYy HyxHa W B OOnbLUMHCTBE CriydaeB He ucronb3yeTcd. B HekoTopbix
peanu3aumsix L30B8 MOXET BO3HWKATb Npobnema HexBaTku NpOCTpaHCTBa B Tabnuue MapLipyToB, MOSTOMY TakoW BapuaHT
ny4lue He ucrnonb3oBatb’.

BToporn BapnaHT TpebyeT MCNonNb30BaHWUSA HEKUX COrNaLleHuin i NpoTOKOMNOoB, NO3BONSAIOWMUX 06beaAnHUTE MHOXecTBO JIBC B
oaHy ceTb IP. Hanpumep, atoT BapmaHT MOxHO peanusosatb B JIBC, roe kaxabii agpec IP TpaHcnupyeTcs B annapaTtHbiv
agpec ¢ ucnonb3oBaHMeM npotokona ARP?, umes moctbl Mexay JIBC, kotopble 6yayT nepexsaTbiBaTb 3anpocel ARP ans
HenokanbHbIX agpecatoB (cMm. RFC 925 [2]). OgHako Takoe pelueHne BO3MOXHO He Ans Bcex TexHonorun JIBC, ocobeHHo B Tex
crnyvasx, Korga TexHonorus He wucnone3dyeT npotokon ARP wnm JIBC He nopaepxvBaeT wwwupokoBellaHus. bonee
dyHOaMeHTanbHasi npobnemMa 3akno4aeTcs B TOM, YTO MOCTbI JOMKHbI y3HaBaTh K kakon JIBC npuHagnexuT XocT, BO3MOXHO
ucnonb3ys Ans 3TOro LMpOKoBeluaTenbHble paccbiiku. o mepe yeBenuyenus uucna JIBC pacxodbl Ha NOAAEPXKY Takoro
lunpokoBelanust ByayT ObicTpo Bo3pacTatb; pactu OydeT M pasmep Kalla TpaHcnauumM B MocTax, Tpebyemoro ans
npeobpa3oBaHna agpecos.

TpeTuin BapuaHT ucnonb3yetcst Anst ABHOW noaaepxky noaceten. OH ToXe MMeeT CBOW HeQOCTaTKM — B YacTHOCTH, TpebyeTcsa
Moamdmkauusa npotokona IP, koTopasi BneyeT 3a cobori HeO6XOOAMMOCTb M3MEHEHUsT CYLLEeCTBYOLWMX peanu3auuin IP (ecnu
nnaHupyeTcs ncnonb3oBaTtb Ux ¢ noacetamu). OgHako TpebyemMble N3MEHEHNSI CPABHUTENBHO HEBEMUKM U NOCIE UX BHECEHNUS
npobnema 6yget addekTnBHO pelueHa®. Kpome Toro, aTOT BapuaHT He TpebyeT Kakux-nvbo WM3MeHeHWi, KoTopble 6yayT
HECOBMECTUMbI C CyLLECTBYIOLLIMMU XOCTaMu B ceTsix 6e3 pasbueHns Ha noaceTu.

Mocne BbiGOpa OQHOrO M3 BapMaHTOB MOXET OKa3aTbCsl, YTO XOCTbl, KOTOpble Npeanornaranocb MCnonb3oBatb B cpeae 6e3
noaceTen, nonagyt B ogHy u3 nogceten (cM. RFC 917 [1]). Takoe pelleHne MoxeT ObiTb NMOME3HO B TeX Criydasx, koraa HeT
BO3MOXHOCTU SBHO MOAAEPXKUBATL MOACETU UNK TpebyeTcs NOCTENEHHbIN Nepexos.

2. CmaHOapmbi Onsi nodcemel

B aToli rmaBe cHauyana onucaHbl NpeanoXeHus no uHTepnpeTtauuu agpecoB IP ans nogpepxku nopceten. Nocne atoro
paccMaTpuBalTCA M3MEHEHWs MporpamMM Ha XocTax, KoTopble obecneyat noagepXkky noaceten. W, HakoHeu, OnUCaHbI
npoueaypbl onpegeneHus cnocoba nHTepnpeTaumm agpecos, UCMOMb3yeMoro B ceTu (T. €., 3Ha4YeHUsi Macku).

2.1. UnTepnpeTtaumnsa agpecos Internet
Mpeanonoxum, 4YTo opraHmsaumss umeet ceTb IP ¢ 3aperMcTpupoBaHHbLIM HOMEPOM W MNaHUpyeT pasaennTb CBOK CeTb Ha
HecKomnbKo noaceTen. YTo B Takmx criyqasx HyxHo caenatb?

MockonbKy pacnpeneneHie GUTOB MOKanNbHOM 4acTy afgpeca MoYTU HUYEM He OrpaHMYeHo, AN NpPeacTaBrneHus HOMepoB
noaceTei MOXeT UCMOSb30BaTbCH HECKOMNbKO BapUaHTOB:

1. Tlone nepemMeHHON ANUHbLI - AN HYMepaLuun NoAceTen MCNoMb3yeTcs NPOU3BONbHOE YMCIO BUTOB fOKanbHOM YacTu
agpeca. Pasmep nons Homepa MoAceTM coxpaHseTcs B MacliTabax Kaaon MoACeTH, HO MOXET pasfnuyaTbcs B
pa3sHbIx noaceTsx. Ecnv none nmeeT Hynesoii pasmep, 3T0 roBOpUT 06 OTCYTCTBUM NOACETEN.

2. None duKcMpoBaHHOW ANUHBI - ANS HyMepaLuun NnoaceTeln UCMoNb3yeTcs (UKCMPOBAHHOE YMCO GUTOB (HanpumMep,
8).

3. Tlone nepemeHHOW ANWHbLI C aBTOKOAMpOBaHMeM. Knaccbl ceTen (pa3mep Mnonsi Homepa ceTu) onpenensTca
3HavyeHnssMu ctapwmx 6utoB agpeca IP — aHamorMyHo 3ToMy cTaplume 6uTbl floKanbHOM 4acTu agpeca MoryT
3agasaTb pasmep rnons Homepa noaceTu.

4. Tlone cdmukcupoBaHHON ANUHBLI C aBTOKoAupoBaHueM. [Ina Hymepauuu noaceTen UCnonb3yeTcs 3agaHHOE YMCno
6uTos.

5. MackupoBaHue 6MTOB. NS naeHTUMKaLmMm GUTOB HOMepa CETU UCMoNb3yeTcs BUToBas Macka.

Kakune kpuTepum MoryT mcnonb3oBaTbCs NS Bblbopa ofHOM M3 5 npeanoxeHHbIx cxeM? CneayeT nu UCNofb30BaTh CXEMbI C
aBTokoAupoBaHnem? [ormkHa nuM obecneumBaTbCa BO3MOXHOCTb OOHapyxuTb Hanuuve nogceterd no agpecy IP Ges
MCMNonb30BaHNs AOMNONHUTENBHOW MHGOpMaunn?

OTnnunTensHOM 0COGEHHOCTLI0 aBTOKOAMPOBAHMA SBNAETCA TO, YTO OHO NO3BOMSET pasfAenuTb NPOCTPaHCTBO agpecoB Ha
noaceT! pasnuyHbiX pas3mepoB (0ObIMHO OAHA MOACETb Pa3MepoM B MOMOBMHY aApecHOro npocTpaHcTBa W rpynna
noaceTen MeHbLLUX pa3mepoB).

B kauecTBe npumepa paccMoTpum pasbueHne cetu knacca C ¢ Ucnosnb3oBaHMEM CxeMbl aBTokoaupoBaHus. Ctapiuni
O6UT nokasbiBaeT HanuuvMe (MnNu oTcyTcTBME) Gonbluol nogceTn, a Tpu crnegylwmx O6uTa ucnonb3ylTcs Ans
naeHTndukaumm noaceTen MeHblUMX pa3mepoB. Ecnv nepBbit BUT MMeeT HyneBoe 3HaveHue, 3TO yKasbiBaeT Ha
6onbluyto noaceTb (NMOMOBMHA agpPeCcHOro NpocTpaHcTea); 1 B cTapliem 6ute roBoput o pa3bueHnn Ha Gonee menkue
noaceTn. MNMockonbKy Ana naeHTndukaumm Menkmx noaceten ncnonbdyetca 3 6uta, Takas cxema no3sonsieT co3gath 1
nogcetb co 128 agpecamn n 8 nogceten no 16 agpecoB B KAXKOON.

Onsa paspaboTkv cTaHgapTa Ha napaMeTpbl M peanusauun NofceTei ¢ aBTOKOAMPOBAHUEM CXeMa KOAMPOBAHUS OOJTKHa
GbITb 3apUKCUPOBaHa U COXPaHATLCA HeM3MeHHoN B MacluTabe Internet.

1COBpeMeHHbIe MapLpyTn3aTopbl N NPOTOKOJ1bl MAPLLUPYTU3aUMnN HE NOPOXAAKT TakKNX np06neM, HO 3TOT BapMaHT BCe paBHO
OCTaeTCd HexXenaTtesibHbIM Mo NpuynHe oOLen HexBaTku agpecoB IP 1 cHWxeHusA ypoBHA 3alumThl ceTen. [lpum. rnepes.

2Address Resolution Protocol - npoTokon npeobpasoBaHust agpecos. [Ipum. nepes.
B HacTosLee BpeMs aTa npobnema ycnewHo paspelueHa. lpum. nepes.
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MoxHO npeanonoXuTb MOBCEMECTHOE WCMOMb3oBaHME MOACeTeN — 3TO NO3BONSET MHTeprnpeTupoBaTb agpeca 6e3
MCMOMNb30BaHNSA OOMOMHUTENBHON MHAOPMaLUK.

Bo3MOXHOCTb oOnpefdeneHnss MNpUHaAneXHOCTU [ABYX XOCTOB K OfAHOM ceTu 6e3 npuBneYeHust [OMONHUTENbHOW
NHopMaLMK ABRSETCS BaxkHbIM 06cTosAATENbCTBOM. OQHAKO C TakMM peLleHMeM CBA3aH U CyLLEeCTBEHHbIA HEAOCTaTOK —
OHO MOXeT nopoxaaTb MpobremMbl Ansi CYLLECTBYHLIMX CeTel, B KOTOPbIX MpU HymMepauuMu XOCTOB MCMOSb3yTcs
Npou3BofbHble OWTblI NoKanbHOM YacTu agpeca. WMHbIMM crioBamu, MNOME3HO WMETb BO3MOXHOCTb YrNpaBeHus
“cnonb3oBaHWEM NOACETEN, HE3aBUCMMOrO OT pacnpeaeneHns aapecoB XOCTOB.

AnbTepHaTVBHbIN BapuaHT obecneynBaeT HesaBucumoe (0T OMTOB agpeca) xpaHeHne nHpopMaumm 0 HanuuMu noaceTen
(dbnara). Ecnm dnar uvcnonb3oBaHUs MoAceTen  YCTaHOBMEH, MpegnonaraeTtcs  MCNonb30BaHME CXeMbl C
aBToKoAMpoBaHWeM. B NpoTnBHOM crydae cuMtaeTcsl, YTO ceTb NpefcTasnseT cobol eamHoe Lenoe.

Ecnu aBTOKOOVMPOBaHME HE MPUMEHSIETCS!, HET CMbICMNA UCMOSb30BaTh CXEMY C NonemM (UKCUPOBAHHONM ASIMHbI, MOCKOSbKY 3TO
TpeByeT Ana KaXaon ceT UCMonb3oBaTb TOT UMK UHOW «drary, roBopsALLMiA 06 UCMONb3oBaHWM NoAceTen u pasmepe nons. A
HeoGXoAMMOCTb MCMONb30BaHMs Lenoro 4yucna (pasmep nons HoMepa MOACeTU) B3aMeH JIOrM4yeckoro 3HadeHust (dpakTt
MCnonb3oBaHUA MoAceTel) TONMbKO OCMOXHSET 3afady. lperMylecTBO WUCMONb30BaHUA CXeMbl C afdpecHbIMUM Mackamu
COCTOUT B TOM, YTO OHa MO3BOMSAET KaKOOW opraHusauuy BbiGpaTb ONTMMAanbHbIA BapuaHT pacrnpeneneHuss XOoCToB Mo
noaceTaAM M obecneynBaeT 3KOHOMHOE WCMOMNb3oBaHne afpecHoro npocTpaHcTea. CniegosaTtenbHO, Mbl BbiGMpaem cxemy Ha
OCHOBE MacoK Kak HauGornee rmbkylo - U3OepXku, CBA3aHHble C peanusaumein 3TON CXeMbl, He MPEeBbILAT U3depXeK Ans
APYrMx BapuaHToB.

Hanpumep, agpec IP MOXHO MHTEpNPETMPOBaTb Kak:

<Homep ceTu><HoMep nompceTu><HOMep xocTa>
roe none <Homep cetu> onpegensierca ctaHgaptom IP [3], none <HomMmep xocTa> BkMYaeT No KpanHen mepe 1 6uT, a none
<HOMep noaceTu> ABMSETCHA NOCTOAHHLIM ANs AaHHOW ceTu. [1na noner <HOMep noaceTu> 1 <HOMep XocTa> He TpebyeTcs
OOMOMHUTENBHOrO CTPYKTypupoBaHus. Ecnu pasvep nons <Homep noacetu> paseH 0, noaceTm He WCMNOMNb3yOTCH
(appecaums B cootBeTCTBMU C [3]).

Hanpwuwmep, B ceTu knacca B ¢ 6-61MTOBbIM HOMEPOM MOACEeTU agpec OyayT MHTEPNPETMPOBAaTLCA CrneayroLwmm obpasom:

1 2 3
01234567890123456789012345678901
e et T e e e At It e e e e e e e
11 0] CeTns | Homcers | Homep xocTa |
e e mt T e  as aut et S I S S e e e
Mockonbky GUTbI, MOEHTUMULMPYOLWNE NOACETb, YKa3blBaOTCA Mackol, 3Tn OuTbl He 06s3aHbl COCTaBMATL HEMPEPbIBHLIN
maccuB. OgHako pekoMeHayeTCs UCnonb3oBaTh Afst HyMmepauuy NoAaceTeln ctaplume 6uthl NokanbHOM YacTy agpeca.

CneyuanbHble adpeca
W3 gokymeHTa Assigned Numbers [9]":

«B HekoTopbIx criydyasix nonesHo 3aduKcMpoBaTh HEKOTOpbIE agpeca Ans BbIMONHEHWUS crnieuunanbHbiX PyHKUUA, a He ans
0603Ha4YeHMs1 KOHKPETHBLIX XOCTOB. OBbIYHO MOMe, COCTOosLLEE U3 OOHUX HYNEW MHTEPNPETUPYETCS, Kak «AaHHas CeTby, a
none agpeca, CoCcTosiLLiee TOMbKO N3 eAVHULL, MHTEPNPETUPYETCS, Kak «BCe XOCTbI». Takum obpasom, 3anvcb 128.9.255.255
MOXeT MHTepnpeTUpoBaTbCs Kak «Bce XocTbl ceTn 128.9», a agpec 0.0.0.37 ykasbiBaeT Ha XOCT 37 B AaHHOW CeTu».

[MonesHo coxpaHuTb Takyl MHTepnpeTauuto WU AN criydYaeB MCNoSib3oBaHUsS nopceten. B cooTBeTCTBUM C 3TUM 3HAYEHUS,
COCTOALLKME TOJIbKO N3 Hyne|7| nnn egunHnL, He OONXKHbI MCNONb30BaTbCA ANA HyMepaunn pearnbHbIX (CbVI3VI‘~IECKVIX) nogceTten.

B npuBegeHHOM Bbilwe npumepe 6-6uTOBOE Nomne Homepa noAceTu Mo3BOoNseT Mcnonb3oBatb Homepa oT 1 go 62 (0 u 63
UCMOb3YHTCS KakK CNy>KeOHbIe).

OTMeTUM, YTO 3TO HEe OKa3bIBAET BNUSIHUA 1 HE CO34aeT HOBbIX OFpaHUYeHUn anga ceten 6e3 pasbueHns Ha NoaceTu.

2.2. NameHeHUe nporpamMmmM Ha XocTax aAnsi nogaepXXku nogceteun
B GonblwunHCcTBE peanu3auun IP umeeTtca koa, obCcnyxvBalWMiA MUCXOOsLWMe AedTarpaMMbl U NMPUHUMAKOWMIA peLleHne o
nepegaye Kaxaon gevirarpammbl XOCTY NOKanbHOM CETU UMW NEPECHINIKE ee Ha L3 (MapLpyTm3aTop).

B o6Liem criyyae aTOT cpparMeHT Koaa paboTaeT Tak:

IF ip net number(dg. ip_dest) = ip net number (my_ ip_ addr)
THEN
send _dg locally(dg, dg.ip_dest)
ELSE
send _dg locally(dg, gateway to(ip_net number(dg.ip_dest)))
(I'IpVI O6CJ'Iy)KVIBaHVIVI MHOXeCTBa COeAMHEHWI, KOo4 CTaHOBUTCS Boree CrnoXHbIM, HO B KOHTEKCTE AaHHOro OOKyMeHTa 3TO He
nMmeet 3Ha‘-IeHM$|).

[Ona nopaepxku nopceten Tpe6yeTcs| COXpaHATb OAHO WU HECKOJ1bKO 32-61TOBLIX 3HAYEHUN, HasblBAaEMbIX Mackamu. ITO
6utoBas macka ¢ YCTaHOBJTIEHHbIMU 6utamu B nonsix, COOTBETCTBYKOLLUNX HOMEPY CeTu IP, 1 pononHuTenbHbIMU BuTamu,
YCTaHOBJTIEHHbIMN B COOTBETCTBMM C HOMEPOM noaceTwn.

CooTBeTcTBYOLWMIA Kof ByaeT umeTb BUA:

IF bitwise_and(dg.ip dest, my_ ip mask) = bitwise_and(my_ip_ addr, my ip mask)
THEN

' B nocrnegHem BapuaHTe gokymeHTa Assigned Numbers (RFC 1700) npuoautcs 6onee pasBepHyToe onMcaHue ¢ y4eTom
CINOXMBLLENCSH NPaKTUKM MCNoNb3oBaHMA noaceten. B HacToswee Bpemsa cepus AokymeHToB Assigned Numbers yTpaTtuna
CUNy 1 BCe AaHHble N3 HUX NepeHeceHbl B 6asy, AOCTYNHYIO MO agpecy www.iana.org/numbers.html. lMpum. nepes.
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send _dg locally(dg, dg.ip_dest)
ELSE
send_dg locally(dg, gateway_ to(bitwise_and(dg.ip_dest, my ip mask)))
YacTb BbIpaXXEHUI B YCNOBUSIX MOXET ObITb BblYMCIEHA 3apaHee.

MoxeT I'IOTpe6OBaTbCF| N3MEeHeHne CbYHKLIMVI gateway_to Tak, 4YTOOLI OHA npuHUMana BO BHUMaHune OuTbI HOMepa noaceTu npu
BbIMOSIHEHMM OnepaLymii CpaBHEHMS.

[ns nopoepXkn XOCTOB C MHOXECTBOM MOAKIIOYEHUIM KOL MOXET ObiTb M3MeHEeH TakK, 4ToObl 3HaveHWs my ip_addr wn
my_ip_mask coxpaHanuce He3aBUCMMO Ansi kaxzaoro uHTepderica. MNMpoBepka yCnoBWUIA AOMKHA BLINOMHATLCA ANst KaXaoro
MHTepenca Taknx XocToB.

2.3. OnpepeneHne agpecHON Macku

Kak xocT moxeTt onpegennTtb, YTO B NoAcCeTH, K KOT0p0I7I NOAKIKYEeH XOCT, Ucnonb3dyetTcda agpecHas mMacka? 3T1a npo6nema
aHanorm4Ha HeKoTopbiM np06nemaM ceTeBon 3arpy3km xXocrtoB Internet — kak XOCTy onpenenntb CODOCTBEHHbIN agpec U Kak
y3HaTb agpec Lwn3a B riokansHon cetn? ﬂ,]‘lﬂ BCeX TpeX cny4dYaeB CylweCTBYKOT Ba BapuaHTa peleHua — «annapatHaa»
MH(OPMaLUs NN NCNONb30BaHNE MPOTOKONOB Ha 6a3e LMPOKOBELLaHNS.

K annapaTHo# WHoOpMaunMm OTHOCATCS CBeAeHWs, AOCTyNHble XOCTy 6e3 NOAKMIYeHUs K CeTU (M30NMPOBaHHOMY) — 3TU
cBedeHuss MOryT ObITb BKITHOYEHbI B MPOrpaMMHbIN KOg vnv (MPeanoyvTUTENbHO) COXpaHeHbl B AnckoBom hanne. OgHako ans
cnyvas 6e3auckoBbIX CTaHUMi, 3arpyxaembix Yepes JIBC HM oanH 13 3TMX BapuaHTOB He NMOOXOAMUT.

Mockonbky  GonblwmHCTBO — TexHonorvn  JIBC  nopgepxuBaloT  LUMPOKOBELLAHWE,  NyyliuM  BapuvaHToM  Ans
«CBEXe3arpy>KeHHOro» XocTa siBMseTCs WMPOoKOoBeLLaTenbHas nepeaaya sanpoca Ha nonyyeHve Tpebyemon nHdopmauuu.
Hanpumep, ons onpegenexus agpeca IP xocT MoxeT ncnons3osats npoTtokon RARP! [4].

MockonbKy XOCTy Mocre 3arpys3kum HyXHO cobpaTb AOCTaTouHO MHOro uHdopmaumm (ceBon |IP-agpec, annapaTHbIl agpec
wno3a, IP-agpec cepBepa AOOMEHHbIX MMEH, Macky noacetu), Gonee addpekTMBHO OyaeT 3anpocuTb BClO Tpebyemyio
MH(OPMaLMIO pa3oM, HeXEenu Aenatb MHOXECTBO LUMPOKOBeLLaTeNbHbIX 3anpocoB. MexaHuam, pa3paboTaHHbIn Ans 3arpy3ku
6€e3a1CKOBbIX CTaHLMI Yepes CeTb, XOCT MOXET UCNOSb30BaTh U ANs 3arpy3ku KoHUrypaumoHHoro daiina, cogepkallero BCl
Tpebyemyto nHdopmauuio (cm., Hanpumep, RFC 951 [8]). BoaMoxHO (M xenaTenbHo) nony4mTb BCe cBedeHus, Tpebyemble Ans
paboTbl XocTa, B pe3ynbTaTe nepegayn O4HOrO LUMPOKOBELLATENbHOIO COObLLEHNS.

B Tex cnyyasx, Korga XocTy TpebyeTca onpedennTb adpecHyld Macky, WCMonb3ys ONs 970 OTAEMbHYK onepauuio,
NPUMEHSIETCS CREAYIOLLMIA MEXaHU3M:

[na obecneyeHns ceeaeHnit 06 agpecHbix Mackax B npotokon ICMP [5] pobasneHa napa HoBbiX TMNoB coobueHunin ICMP -
Address Mask Request (3anpoc macku) n Address Mask Reply (oTknuk Ha 3anpoc Macku), aHanornyHbIX COOBLLEHUAM
Information Request (3anpoc nHdopmauun) un Information Reply (oTknuk Ha 3anpoc MHdopmauun. 3TN TUNbl COOBLLEHWI
onucaHbl Huxe (Mpunoxenue |. Coobwernsa ICMP Address Mask).

HoBble coobuweHns ICMP ucnonb3yoTcs crnegyiowmm obpa3oM — XOCT Npu 3arpyske nepefaeT LUMPOKOBeLLATeNbHOe
coobueHne Address Mask Request, a wnto3 (Mnm xocT, AENCTBYHOLLMIA BMECTO LUNI03a), NONy4YnB Takoe cooblieHune, bynet
nepenasatb oTknMk Address Mask Reply. Ecnu B 3anpoce otnpasuTens He 6bin ykasaH (none IP Source Address nmeet
3HaveHue 0), OTKNMK TaKke NnepefaeTcs B LUMPOKOBELLATENbHOM COo0bLeHMn. 3anpocuBLunii MHAOPMAaLIMIO XOCT MOSyYnT
3TO COOOLLEHME N CMOXET ONpeaennTb afpecHy0 Macky.

MockonbKy ansa kaxagow koHkpeTHon JIBC B coobuieHun Address Mask Reply moxeT copgepkaTbCa TONMbKO OAHO 3HAYeHUe,
HeT HeobXoaAMMOCTU NMPOBEPHATbL COOTBETCTBUE OTKMMKA 3anpocy. [axe npu nonyyYeHurn OTKIMKa OT HECKOMbKMX LUMH30B,
MHcbopmauusa Bo Bcex coobuieHusax Oyaet cosnagaTth. MNpegnonaraeTcs, YTO XOCTbl NepesarpyKatoTcs 4OCTAaTOYHO peako,
MO3TOMY KONUYECTBO LUMPOKOBELLATENbHbIX COOBLEHWI ANS onpeaeneHust Mackv 0yaeT AoCTaToqHO Mano.

Ecnun xocT noakntoyeH k Heckonbkum JIBC, OH MOXET onpeaenute Macku A51s Kax4on noacetu.

B03MOXHbI cUTyaumu, KOraa XocTy He yaaeTcs onpefenvTb Macky Aaxe nociie HECKOMbKMX MOMbITOK. TO MOXeT NPONCX0anTb
B TPEX CUTyauusx:

1. JlokanbHas ceTb NOCTOSIHHO M30NMPOBaHa OT BCEX APYrUX CEeTEN.
2. TlopceTun He UCMONb3YTCS U HU OOMH N3 XOCTOB HE MOXET COOBLUNTL aApeCcHYI0 Macky.
3. Bce wno3bl nokanbHow ceTv (BpEMEHHO) HaxoaaTca B Hepaboyem cocTosiHum (down).

B nepBbix ABYX cnyvasix agpecHasi Macka uaeHTUYHa Macke CeTW, a B TPETbEM Crydae He CyllecTByeT cnocoba onpeaenutb
3Ha4YeHne MackM M cambiM Ge3onacHbIM BapMaHTOM GyaeT ucnonb3oBaHUE agpecHOr Macku, coBnadaroLllen ¢ Mackon CeTu.
XOTs no3gHee MOXeT OOHapyXWTbCsi HEKOPPEKTHOCTb TaKOW Macku, ee WCMorb3oBaHWME He nopoxaaeT npobrnem npwu
nepegade. [locrne TOro, Kak BOCCTAHOBWUTCS HOpMmanbHas paboTa wrno3a, OH OygeT nepefath LUMpOKOBeLLATenbHOe
coobueHne Address Mask Reply; korga XxocT nony4mT 310 coobLLeHre, OH CMOXET M3MEHUTb afipECHYI0 Macky B COOTBETCTBUU
C MOMyYeHHbIM OT LWNI03a 3HayYeHneM. XOocTaM U LWn3am He cnefyet nepefaBaTh coobuweHun Address Mask Reply ¢
«npeanonaraemomn» MackoMn.

B 3akntoyeHne oTMEeTUM, YTO XOCT He 006513aH MCNoNb3oBaTb NPOTOKON ICMP gnsa onpegeneHna Mackn — napameTpbl XoCTa
MOTyT COXpPaHATbCA B 3HEeproHe3aBUCMMON NamMATH.

'Reverse Address Resolution Protocol - npoTokon o6paTHoro npeobpasoBaHns aapecos.
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lNpunoxeHue I. CoobweHusi ICMP Address Mask
Address Mask Request n Address Mask Reply

Mons IP 0 1 2 3
01234567890123456789012345678901
Agpeca e st I e e e kA T e T e s
Agpec oTnpaeuTensa B 3anpoce | Type I Code I Checksum I
agpecHON MacKM CIYXWUT aApecoM +-—+—+—+—+—+—t—t—d—t—t—t—d—t—t—t—d—t—t—t—t—t—t =ttt =ttt —t—t—+-+
nony4arens npu nepepave | Identifier | Sequence Number |
OTKNMKOB.  [na  (pOpMUPOBaHUA +-+-+-+—+—+—+—+—t—d—t—d—t—d-t—d—t—d-t—+-+—+—+—+—+—+—+—+—+—+-+-+-+
OTKMNMKa Ha 3anpoc agpecHon Macku | Address Mask |

agpec  OTNpaBuUTeNsi  3aNpPOCaA +-+-+-+-+—+—+—t-t-t—t—t—t—t—t—t-t—t—t—t—t-t—t—t—t—t—t—t-t—+-+—+-+
nomMewjaeTcsa B none agpeca

nony4yartena, a agpec otnpaBuUTena OTKMMKA NomMellaeTca B none otnpaButend, TUN 3aMeHAeTCA Ha AMZ, afpecHaa Macka
nomewjaetca B none Address Mask u BblumncnsaeTtcs KOHTPOJbHaaA cymMma. Ecnu xe B 3anpoce agpec oTtnpaBuTena MMeet
HyneBoe 3Ha4YeHue, B nosne nonyvartena OTKIMKa AOJKeH yKa3biBaTbCA LIJI/IpOKOBeLLlaTeJ'IbeIVI agpec.

Monsi ICMP

Type (Tun)
AM1 ansa 3anpocoB Macku;

AM2 ans oTKNUKOB.

Code (koa)
0 — anga 3anpocos;

0 — Ans OTKIMKOB.

Checksum (KoHTpoOnbHasi cymma)
KoHTponbHaa cymMa npeactaBnsieT cobon 16-6uToBoe nopaspsgHoe AOMNOSHEeHMEe A0 eOVHWLbI CyMMbl OOMOSHEHUA O
eouHuupl nonen coobuwenns ICMP, HaumHasa ¢ ICMP Type. MNpu pacyeTe KOHTPOMbHOM CyMMbl 3HadeHne nons Checksum
npyHMMaeTcs paBHbIM 0. ANrOPUTM BbIYMCIEHUS KOHTPOBbHOW CYyMMbI B OyAyLLIEM MOXET ObITb M3MEHEH.

Identifier (naeHTUUKaTOP)
M,ﬂeHTMC*)MKaTopr CnyXxaTt ana conocrtaBliieHnA 3arnpocoB U OTKITUKOB. 370 none MoOXeT UMeTb HyneBoe 3Ha4YeHune.

Sequence Number (nopsigkoBbI HOMeEp)
HOpHAKOBbIIZ HOMeEp CNyXUT AnA CconocTtaBiieHNA 3anpoCoB U OTKITUKOB. [None moxeT umeTb HyneBoe 3Ha4veHune.

Address Mask (agpecHas macka)
32-6uTOBOE 3HAYEHME MACKW.

OnucaHue
LWno3y, nonyumBwiemMy 3anpoc agpecHoOW Macku, crneayeT BO3BpaTUTb OTKIUK, COAEpPXallMi WMCKOMYK Macky, koTopas
naoeHTMUUMpyeT NoaceTb M CeTb ANs NOACETU, N3 KOTOPOWM NOCTYNMI 3anpoc.

Ecnu 3anpawmBatolmii XocT He 3HaeT cBoero agpeca IP, oH moxeT ykasatb 0 B none agpeca OTNpaBuTeENst — OTKIKK B TaKUX
cny4yasx nepefaeTcsa B LUMPOKOBeLaTenbHOM pexunme. o BO3MOXHOCTU crieqyeT u3beratb LUMPOKOBELLATENbHOW Nepeaaymn
OTKIMMKOB, MOCKONbKY OHa [A0CTAaTOMHO CWUMbHO 3arpyxaeT ceTb. [daxe npu LIMpPOKOBeLLATENbHOW nepefade OTKIMKOB He
TpebyeTcsa NpoBEPsSiTb COOTBETCTBUE MEXAY 3anpoCOM U OTKIIMKOM, MOCKOMNbKY ANS KaXOOW NoaceTh MOXET UCMONb30BaTbCA
TONbKO ofHa agpecHas Macka. CnegoBatenbHo, nons Identifier 1 Sequence Number MoXHO UrHOpMpoOBaTb.

MakeTbl TUINAa AM1 MOryT NPUHMMAaTBLCA OT LUMHO30B M XOCTOB, a nakeTbl Tuna AM2 — OT LWM30B UMM XOCTOB, AEACTBYOLLMX
KaK LUMo3bl.

lpunoxeHue Il. [Tpumepbi

MpuBeaeHHble 34ecb NpUMepbl NMOKasbiBalT, KaK XOCT MOXET onpefenuTb afgpecHyr Macky, ucnonb3ys coobuieHuss ICMP
Address Mask Request n Address Mask Reply. B npumepax npegnonaraetcs, 4to 255.255.255.255 o3Havaet
LUiMpokoBeLlaTenbHbli agpec Ans duandeckon cpebl [6].

1. Cetb Knacca A
Mpeanonoxwum, 4To 3anpalumBaroLwmnin Macky xocT cetu knacca A 36.0.0.0 umeet agpec 36.40.0.123, agpec wnto3a 36.40.0.62,
a none HoMmepa noaceT MMeeT pa3mep 8 BMTOB, T.e., Macka umeeT 3HadeHne 255.255.0.0.

Onsi xocta Haubonee adheKTMBHO (pekoMeHOyeTcs MocTynaTb WMMEHHO Tak) OyneT onpefgenutb cHavana CBOW agpec
(Hanpumep, ¢ nomowpbto RARP [4]) 1 Tonbko nocne atoro nepegasatb 3anpoc ICMP no agpecy 255.255.255.255:

Appec otnpasutens: 36.40.0.123

Anpec nonyyartens: 255.255.255.255
MpoTokon: ICMP =1
Tun: Address Mask Request = AM1
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Kona: 0

Macka: 0

LLInto3 MoXeT agpecoBaTh CBOW OTKIMK HEMOCPEACTBEHHO 3anpalUnBaloLLEMY XOCTY.

Agpec otnpaBuTens: 36.40.0.62

Agpec nonyyarens: 36.40.0.123

MpoTokon: ICMP =1

Twn: Address Mask Reply = AM2
Kona: 0

Macka: 255.255.0.0

Mpegnonoxum, 4to xocT 36.40.0.123 aBnsetcs 6e30UCKOBON CTaHUMEN M He 3HAEeT CBOEro HoMmepa. B Takom cnydae xoct
MOXeT nepefaTb CNeayoLyo genTarpaMmmy:

Afpec oTnpasutens: 0.0.0.0

Agpec nonyyarens: 255.255.255.255

MpoTokon: ICMP =1

Twn: Address Mask Request = AM1
Kopa: 0

Macka: 0

Lnto3 36.40.0.62 nony4uTt aTy gentarpaMmy 1 nepegacT OTKINK:

Afpec oTnpasutens: 36.40.0.62

Agpec nonyyarens: 255.255.255.255
MpoTokon: ICMP =1

Tun: Address Mask Reply = AM2
Kona: 0

Macka: 255.255.0.0

OTMeTMM, YTO LUMI03 UCMONb3yeT MUHUMAIIBHYIO 13 BO3MOXHBIX obracTel LuMpoKoBeLLaHna Ans nepegaym otknuka. Ho gaxe
B TakOM Cryyae WCMOMb30BaHWE LWMPOKOBELLAHUA NPUBOAWUT K POCTY Harpy3kM Ha BCE XOCTbl MOACETW, MNO3ITOMY
MCMOnb30BaHNsA «aHOHMMHOro» agpeca otnpasutens (0.0.0.0) cnenyet n3beratb.

Ecnn LnpoKoBellaHne He nogaepxmeaeTcd, Mbl npegnonaraemM, 4Yto XoCT MMeeT «annapaTtHyo» BO3MOXHOCTb onpeaeneHuna
cocepHero wnto3a. B Takux cnydasax xoct 36.40.0.123 moxeT nepegatb gentarpammy:

Agpec otnpaBuTens: 36.40.0.123

Agpec nonyyarens: 36.40.0.62

MpoTokon: ICMP =1

Tun: Address Mask Request = AM1
Kona: 0

Macka: 0

LLinto3 36.40.0.62 6yaeT oTBeYaTb TOYHO TaK X, KaK AN NpeablayLlero cnyyasl.

Agnpec otnpasuTens: 36.40.0.62

Agpec nonyyartens: 36.40.0.123

MpoTokon: ICMP =1

Twn: Address Mask Reply = AM2
Kona: 0

Macka: 255.255.0.0

2. CeTb Knacca B
Mpegnonoxum, 4To 3anpalunBalOLWMA MacKy XocT ceTu knacca B 128.99.0.0 umeet agpec 128.99.4.123, agpec wnio3a
128.99.4.62, a ona Hymepaumu noaceTein ncnonb3yeTtcst 6-6utoBoe none (Macka 255.255.252.0).

XocTt nepepaet 3anpoc ICMP no agpecy 255.255.255.255:

Appec otnpasutens: 128.99.4.123

Agpec nonyyartens: 255.255.255.255

MpoTokon: ICMP =1

Twn: Address Mask Request = AM1
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Kop:

Macka:

0
0

LLnto3 MmoxeT agpecoBaTb OTKMNK HEMOCPEACTBEHHO XOCTY.

Agpec otnpaBuTens:
Agpec nonyyartens:
MpoTokon:

Twun:

Kon:

Macka:

128.99.4.62

128.99.4.123

ICMP =1

Address Mask Reply = AM2
0

255.255.252.0

BesguckoBbI XOCT ByaeT nepegasaTh 3anpoc:

Agpec otnpaBuTens:
Agpec nonyyarensi:
MpoTokon:

Twun:

Kon:

Macka:

LWno3 128.99.4.62 nonyuuT 3Ty gentarpammy U AOMXeH nepefaTb OTKIUK:

Agpec otnpaBuTens:
Agpec nonyyarensi:
MpoTtokon:

Twun:

Kon:

Macka:

0.0.0.0

255.255.255.255

ICMP =1

Address Mask Request = AM1
0

0

128.99.4.62
255.255.255.255

ICMP =1

Address Mask Reply = AM2
0

255.255.252.0

SHuUMKNonegusa ceTeBbIX NMPOTOKOJNIOB

Ecnu B ceTn He nogaepxuBaeTcs WwWnpokoseLllaHue, xocT 128.99.4.123 6yneT nepenasath gentarpammy:

Agpec otnpaBuTens:
Appec nonyyartens:
MpoTtokon:

Tun:

Kon:

Macka:

128.99.4.123

128.99.4.62

ICMP =1

Address Mask Request = AM1
0

0

Ha koTopyto wnto3 128.99.4.62 gormkeH nepedatb OTKIMK, aHANOMMYHbIA NpeabiayLwemy criyyato.

Agpec otnpaBuTens:
Appec nonyyartens:
MpoTtokon:

Tun:

Kop:

Macka:

128.99.4.62

128.99.4.123

ICMP =1

Address Mask Reply = AM2
0

255.255.252.0

3. CeTtb knacca C (c pa3pbIBHbIM MacCUBOM OMTOB HymMepaLum NOACETH)
Mpegnonoxum, 4YTO 3anpawmBalrolMiA XocT ceTn knacca C 192.1.127.0 umeetr agpec 192.1.127.19, agpec wnto3a
192.1.127.50, a gnsa Hymepauun noaceten ucnonedyetcs Tpexbutosoe none (01011000), T. e., Macka paBHa 255.255.255.88.

Xoct nepepaet 3anpoc ICMP no agpecy 255.255.255.255:

Agpec otnpaBuTens:
Agpec nonyyarens:
MpoTtokon:

Twn:

Kop:

Macka:

192.1.127.19
255.255.255.255

ICMP =1

Address Mask Request = AM1
0

0

LLnto3 MoXeT agpecoBaTb OTKINK HEMNOCPEACTBEHHO XOCTYy.

Agpec otnpaBuTens:

192.1.127.50
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Agpec nonyyarens: 192.1.127.19

MpoTokon: ICMP =1

Tun: Address Mask Reply = AM2

Koa: 0

Macka: 255.255.255.88
Be3auckoBbIi XocT ByaeT nepegaBath 3anpoc:

Agpec otnpaBuTens: 0.0.0.0

Agpec nonyyartens: 255.255.255.255

MpoTokon: ICMP =1

Twn: Address Mask Request = AM1

Koa: 0

Macka: 0

Lnto3 192.1.127.50 6ygeT npyHUMaTh 3anpoc U JAOMKEH OTBETUTL Ha HEro AenTarpamMmmoN:

Afpec oTnpasutens: 192.1.127.50
Agpec nonyyartens: 255.255.255.255
MpoTokon: ICMP =1
Tun: Address Mask Reply = AM2
Kona: 0
Macka: 255.255.255.88
Ecnu wrpokoBellaHue He nogaepxusaetcs, xoct 192.1.127.19 6ynet nepenasaTh gevtarpammy:
Afpec oTnpasutens: 192.1.127.19
Agpec nonyyatens: 192.1.127.50
MpoTokon: ICMP =1
Tun: Address Mask Request = AM1
Kona: 0
Macka: 0

Ha koTopyto w3 192.1.127.50 gomkeH oTBeYaTb, Kak B NpeabiayLemM criydae, AedTarpaMmMon:

Agnpec otnpasuTtens: 192.1.127.50

Agpec nonyyatens: 192.1.127.19

MpoTokon: ICMP =1

Twn: Address Mask Reply = AM2
Kona: 0

Macka: 255.255.255.88

lpunoxxeHue lll. Fnoccapuu

Bridge - mocm
Y3en, coegnHawwmi ase unu 6onee cetun, He pasnuyaeMble agMUHUCTPATUBHO, HO OTHOCALLMECS K pasHbIM (OU3NYECKNM
noaceTsiM, U aBTOMATUYECKU Mepecbinaowuii aenTarpaMMbl Mexay noAceTsMu, korga a1o Tpebyetcs. [pyre XocTel O

CYLLIECTBOBAHUM MOCTa MNPOCTO He 3HalT. MHorga Ana o6o3HayeHuss MOCTOB WCMONb3ylT TepMuH software repeater’
(MporpaMmHbIN NOBTOPUTEND).

Gateway — wno3 (Mapwpymu3amop)

Y3en, coeguHsOWMA OBe WUnNu 6Gonee agMUHUCTPATMBHO pasnuMyalolMXxca ceTu Wunu MoAceTM U nepechbinakomi
AentarpammMbl MexXay HAMM.

Host Field — none xocma
Butosoe none B agpece IP, ucnonbayemoe Ans naeHTMdrKaLum KOHKPETHOro XocTa.
Internet
MHOXecTBO CBA3aHHbIX Mexay cobon ceTein IP.
Local Address — nokanbHbili adpec
Butebl agpeca IP, He ucnonb3yemMble Ans 3agaHusi Homepa ceTu (B COOTBETCTBUM C onpegenexHmemM B pabote [3]).
Network - cemb
OpHa ceTb IP, kOoTOpas mMoxXeT NpeacTaBnsaTb e4MHOE Liernoe UNn CoCToATb M3 MHOXeCTBa NoAceTen.

'B HacTosiLee BpeMsi 3TOT TEPMUH YCTaper 1 NpakTUYecKM He ucrnonbayeTcs. [Tpum. nepes.
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Network Number - Homep cemu

Mone noeHTndukaumm cetn B agpece IP.
Subnet - nodcemb

OpHa unu Heckonbko uandecknx cetewn, chopmupyroLime noamHoxectso cetu IP. MoaceTtb siBHO 3agaeTcs B agpece |IP.
Subnet Field — nosie nodcemu

ButoBoe none B agpece IP, cogepxallee Homep nogceTn. butbl aToro nons He 06s3aHbI ObITb HENPEPLIBHLIMY B agpece.
Subnet Number — Homep nodcemu

Howmep, ngeHTMdnumnpyowmnn NoaceTb BHYTPU CETU.

lMpunoxeHue IV. BbiOeneHHble HOMepa
B kauecTBe napaMeTpoB MPOTOKOMOB, UCMOMb3yEMbIX ANS NOAAEPXKKU NOACETEN, Obiny BblAeneHbl creunanbHble 3HaYeHus.
OTK 3HaYeHnsa Ncnonb3ykTcsa Tonbko npotokonom ICMP [5].

ICMP Message Type (munbi coobweHuti)

AM1 =17
AM2 =18
Jlumepamypa

[11 Mogul, J., "Internet Subnets", RFC 917", Stanford University, October 1984.
[2] Postel, J., "Multi-LAN Address Resolution", RFC 925, USC/Information Sciences Institute, October 1984.
[3] Postel, J., "Internet Protocol", RFC 791", USC/Information Sciences Institute, September 1981.

[4] Finlayson, R., T. Mann, J. Mogul, M. Theimer, "A Reverse Address Resolution Protocol", RFC 903", Stanford
University, June 1984.

[5] Postel, J., "Internet Control Message Protocol", RFC 792", USC/Information Sciences Institute, September 1981.
[6] Mogul, J., "Broadcasting Internet Datagrams”, RFC 919", Stanford University, October 1984.

[71 GADS, "Towards an Internet Standard Scheme for Subnetting”, RFC-940, Network Information Center, SRI
International, April 1985.

[8] Croft, B., and J. Gilmore, "BOOTP -- UDP Bootstrap Protocol", RFC-9512, Stanford University, August 1985.
[9] Reynolds, J., and J. Postel, "Assigned Numbers", RFC-9433%, USC/Information Sciences Institute, April 1985.
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