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Cmamyc dokymeHma
B atom OOKyMeHTe OnncbiBaeTCcA MeTon, NO3BONSAOLNA CTAHUNAM LUHAMUYECKN onpegendaTtb cBoM agpec I'IpOTOKOJ'IbHOI’O1
ypoBHs1 (Hanpumep, IP) no n3sBecTHOMy annapaTHOMY agpecy.

[okyMeHT copepXuT cneumdurkaumio ctaHgapTa, npeanoxeHHoro coobulectsy ARPA Internet n saBnseTcs npurnalleHmem K
OVCKYCCUM B LIENSIX pa3BUTUS CTaHdapTa.

I. BeedeHue

XocTbl TMNA 6e3ﬂVICKOBbIX CTaHLl,VIl7I 3a4acTylo He 3HakT cBOW I'IpOTOKOJ'IbeIVI agpec B MOMEHT 3arpys3ku, HO UM 06bNHO
Mn3BecCTeH al'll'lapaTHbIVI agpec ceTeBoro VIHTep(‘beVIC&. ,D,J'IH B3aVIMO£I,el7ICTBVIF| C MNPOTOKOJ1aMK BbllleneXxawnx ypOBHeVI
(Hanpmmep, |P) XOCT O0J1KeH y3HaTb cBon I'IpOTOKOJ'IbeIVI afgpec U3 HeKoro BHeWHero NCToYHuKa. I'IpoGnema 3aKnw4yaeTcd B
OTCVTCTBVIVI CTaHAapTHOro MexaHmn3ma I'IOJ'Iy‘-IeHVIF! agpeca.

PaspaGoTaHHbiit Mnammepom (Plummer) npotokon ARP? [1] npegHasHadyeH Ans pelleHuss oGpaTHOM 3agaym — onpeaesieHust
annapaTHOro agpeca XocTa Mo ero MpoTOKONMbHOMY azpecy. B OaHHOM [OKyMeHTe OonucbiBaeTcsi MpOTOKON obpaTHoro
npeobpasoBaHus agpecos RARP3. Kak u B cnyyae ARP, npegnonaraeTcs LUMPOKOBelLaTenbHas ceTeBas cpeaa, nogobHas
Ethernet.

Il. Bonpocbi peanu3sayuu npomokKosa

Hwxe npuBeaeHsbl pekomeHaaumm no peanusaumm npotokona RARP.

A) TMpeobpaszoBaHnsa ARP n RARP oTnnyatotcsa ogHo ot apyroro. ARP npegnonaraeT, YTo KaXabl XOCT 3HAET CBA3b Mexay
CBOVMMM annapaTtHbiMU W NPOTOKOMNbHBIMU agpecamMu. VHgopmauma o CBS3AX Mexay annapaTHbIMUA UM MPOTOKONbHbIMU
agpecamu Apyrmx XocToB cobupaeTcs B crneumanbHOM Kalle. Bce xocTbl ceTu ¢ Touku 3peHnss ARP MmeloT oanHaKOoBbIi
cTaTyc (He TpebyeTcs feneHue Ha cepBepPbI U KIIMEHTOB).

Onsi npeo6pasoBaHus RARP TpebyeTcs oguH nnm HECKONbKO CEPBEPOB, NOAAEPXKMBAIOLLMX 6a3y AaHHbIX O CBA3SIX MeXay
annapaTHbIMU U NPOTOKOMbHBIMK agpecamMm XOCTOB 1 OTBEYatoLLMX Ha 3anpockl aApecoB OT KITMEHTCKUX XOCTOB.

B) Kak 6bino otmedeHo, npeobpasosaHve RARP TpebyeT Hanuumnsa cepBepoB, nogaepxuBarowmnx Gonbine 6a3bl AaHHbIX.
HexenaTenbHO, @ B HEKOTOPbLIX Cry4Yasx NPOCTO HEBO3MOXHO noadepxusatb Takve 6a3bl JaHHbIX B S4pe onepauyoHHON
cucTembl XOCTOB. Takum obpasom, OonblUMHCTBO peanusauui OyayT TpeboBaTb TOrO MMM MHOTO B3auUMOAEWNCTBUSA C
nporpaMMon, He BxoasLlen B S4p0.

C) Ons npoTokona BaxkHa MpOCTOTa peanus3auyy U MUHMManbHOEe BO3OENCTBME Ha CyLEeCTBYOLME MporpaMmbl. Bbino Gbl
oLwmGKol NpeanaraTb NPOTOKOS, KOTOPLIA NOTPEGYET MoAMMUKALMM NPOrpaMM KaXaoro XocTa, He3aBUCUMO OT Toro, 6yaeT
11 3TOT NPOTOKON UCMONb30BaTLCS Ha JAaHHOM XOCTe.

D) >KenatenbHO ncnonb3oBaHue hparMeHToOB Koga CyuleCTByHOLMX nporpaMm B Uendax MMHnMMmn3aumm yCVIJ'IVIVI no paapaGOTKe
N CHMXEeHUA pacxogos.

lll. Npednazaembili NPOMOKOJI

Mpepnaraetcsa BbINONHATL NpeobpasoBaHve RARP ¢ nomoLblo OTAENBHOro NPOTOKOMa KaHanbHOro ypoBHs. Hanpumep, ang
cpea Ethernet naketsl RARP OyayT vmeTb 3HayeHue nons Ethertype (koTopoe OyaeTt BblgeneHo Onis 3TOro npoTokona),
otnuyatoweecs ot ARP. 31o Oymet ykasbiBatb, 4YTO npeobpasoBanHnss ARP n RARP pasnuyatotcss doyHOameHTanbHO u
NoAAEepXMNBalTCA XOCTaMu no-pa3HoMy. BosgencTeue Ha cyllecTByoLMe CUCTEMbI MUHUMANbHO — CYLLECTBYIOLLME CepBepbI
ARP He 6yayT BBOAMTBCA B 3abnyxaeHune naketamum RARP. Otot genaet RARP camocTosATenbHbIM MPOTOKONOM, KOTOPbIWA
MOXET NPUMEHATLCS ANs 0TOOpaXxeHWs annapaTHbIX agpecoB Ha afapeca MobbIX MPOTOKOMOB BhILLENEXALLErO YPOBHS.

310 npubnuxeHne obecneumBaeT nNpocToTy peanu3aumm knueHtckoh 4Yactu RARP, Ho paspaboTtka RARP-cepBepoB
notpebyer 6Gonee 3HaunTenbHbiX ycunuid. OpHako, 3TW TPYLHOCTM He SIBMSKOTCA HENPeofonMMbIMKU, Kak MokasaHo B
MpunoxeHuun A, roe AaHbl HAGPOCKM ABYX BapuMaHTOB peanu3auum npotokona ans 4.2BSD Unix.

'CeTeBOro ypoBHs B COBPEMEHHOIN TepMUHONorun. Mpum. nepes.
2Address Resolution Protocol - npotokon npeo6pasoBaHus agpecos.
*Reverse Address Resolution Protocol.
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RARP uncnonb3syeTt Takon xe copmaTt nakeTos, kak npotokon ARP, a UMeHHO:

ar$hrd (mpocTpaHCTBO anmnapaTHHX afpecoB) -

ar$pro (NpPOCTPaHCTBO MNPOTOKOJBHHX anpPecoB) -
ar$hln (pasMep annapaTHoro ajgpeca) - 8 6uTos
ar$pln (pasMep HNPOTOKOJNBHOTO ampeca) - 8 6uToB

arSop (xom onepauum) - 16 6mTOB

ar$sha (annapaTHmiz agpec OTHpasuTeNst) - n' 6ailToB

ar$spa (DPOTOKONBHENI afpec OTIPaBMTENsI) - m’

ar$tha (annapaTHmif agpec nojnyudaTensi) - n 6anToB
ar$tpa (NPOTOKONBHHIN afpec HnojydaTenst) - m 6anToB

Mons ar$hrd, ar$pro, ar$hin u ar$pin umetoT Takom xe cMmbicn, Kak Ana npotokona ARP (cm. [1]).

16 6uromB
16 6uromB

Mpennonoxum, 4To B kKa4yecTBe annapaTHoro ncrnonb3yetcs 48-6utoBbii agpec Ethernet, a B kayecTBe npoTokonbHoro — 32-
6utoBbIn agpec IP. Ham TpebyeTca onpenenutb agpec IP, cooTBeTcTBYlOWMI n3BecTHOMY aapecy Ethernet. B atom cnydae
Ans kaxgoro naketa RARP BbinonHsoTcs paseHcTBa ar$hrd = 1 (Ethernet), ar$pro = 204832 (Ethertype ans naketos IP), ar$hin

=6, ar$pin = 4.

MpoTokon ncnonb3yeT ABa koga onepaumi: 3 (request reverse — 3anpoc obpaTtHoro npeobpasoBaHusi) u 4 (reply reverse —
OTKMUK Ha 3anpoc obpaTHoro npeobpasoBaHus). Koabl onepaumin 1 1 2 MeoT TakoW e CMbICH, Kak yka3aHo B [1] — nakeTbl €
TakMMn Kogamu MOryT nepefaBaTbCa C MCNOMb3oBaHMeM OObiyHbIX nporpamm ARP. MakeTbl ¢ nobbiMM ApyrMMy kogamu
onepauui aBns0TCca owmnboyHbiMu. Kak n ARP, AaHHbIM NpoTOKON He ncnonb3dyet naketos not found (He HawaeHo) wunu error
(owwmbka), nockonbKy cepBepbl RARP He 0653aHbl oTBeYaTb Ha nonyyeHHble 3anpockl. OTnpaBuTtens 3anpoca RARP gomxkeH

3agaBatb Ansa cebs Bpemsa oxuaaHus (Tanm-ayT) OTKNMKA Ha NepeaaHHbIv 3anpoc.

Mons ar$sha, ar$spa, $ar$tha n ar$tpa B naketax RARP uHTepnpeTupytoTcs creayowmmM o6pasom:

[nsa naketos ¢ kogoM onepaummn 3 (request reverse):

ar$sha - anmapaTHEN afpec OTIPaBMTENsI [NaKeTa.

ar$spa — He onpefesyeHO.
ar$tha - annapaTHslf agpec nonyuaress’.
ar$tpa — He onpepgeseHO.

[ns nakeToB ¢ kogom onepauum 4 (reply reverse):
ar$sha — annapaTHHI afpec OTBEYaKIlero XOCTa.

ar$spa — HDPOTOKOJNBHELN afpec OTBeYaKlero xocTa®.

ar$tha - anmapaTHsBt agpec mnomydaTens®.

ar$tpa — NPOTOKONBHEN afpec NoJydaTens (TO, WTO OHJIO BanpolleHOo) .

IV. Jlumepamypa

[1] Plummer, D., "An Ethernet Address Resolution Protocol", RFC 826, MIT-LCS, November 1982.

lNMpunoxeHue A. []lea npumepa peanusayuu npomokosa ons 4.2BSD Unix

Hwxe npvBeaeHbl oBa Habpocka pa3nuyHbIX BapnaHToB peanusauum cepsepa RARP ansa 4.2BSD.

A) OGecneunBaeTca JOCTYN K NakeTaM KaHanbHOro YpoBHS 3a npeaenamu sigpa. Cepeep RARP nonHocTbio peanusyeTcs 3a

npegenamun agpa v B3anmMoLencTBYyeT ¢ 44pOM TONbKO ANia npuéma unu nepegaym naketoB RARP. Agpo nameHsaertca Tak,
yTob6blI 06ecneunBancst Tpebyembin AocTyn k naketam RARP; B HacTosilwee BpeMs saapo 4.2 obecneumBaeT AOCTYN TOMNbKO
ansa naketoB IP. OgHUM M3 CyLecTBYIOLIMX MEXaHW3MOB, KOTOpble obecneumBaloT BO3MOXHOCTb AOCTyna K naketam
ABNSETC nceBdo-gpaiiBep naketHoro cgunbtpa CMU. 3ToT gpaiiBep ycnewHo wucnonb3yetcs B CMU7 n CtaHdopae
(Stanford) anst peanusauumn nogoGHLIX CEPBEPOB B NOMb30BaTENBLCKOM NPOCTPAHCTBE.

B) Cospgaetcsi kaw 3anucelrt 6asbl AaHHbIX BHYTpWM agpa. lNonHas 6a3a pgadHblx cepBepa RARP  nopgepxvBaetcs
nonb3oBaTenbCkMM npoueccom 3a npegenamu sapa. Cam cepsep RARP peanusyeTtcs B sApe U MCNOMb3yeT B OTKMMKaXx
COAepXMMOe kalla 3anucen. Kaw MoxeT ObITb TakUM Xe, Kakon ncnonssyetcs Ansa nepecbinkm ARP.

Kaw 3anonHsaeTcs 3anMcamu ns 6a3bl 4aHHBIX C UCNONb30BaHWEM ABYX HOBbIX onepauui ioctl (oHn nogobHel SIOCIFADDR
B TOM, YTO pearibHO He CBA3bIBAOTCS C KOHKPETHbIM cokeTom). OgHa 13 onepaumii obecnevmBaeT HaXoXaeHue B “cnsawem”
pexume npu OTCYTCTBUM TPaH3aKUWUA U NMPU NOSIBNIEHMM 3anpOCOB NepefaéT Mx nosrb3oBaTeNlbCKOMY Mpoueccy, a BTopasi
3aHOCUT 3anMcb 3TOW TpaH3akuuu B Tabnuuy sgpa. Takum obpasoM, ecrnv si4po HE MOXET HaMTW 3anucb B Kalle, OHO
nomMeluaeT 3anpoc B (rmobanbHyl) ovepedb U Bbi3biBaeT yHKuMio wakeup(). Peanusauus nepson onepauum ioctl
BKIOYaeT BbI30B sleep(), cuMTbiBaHME M3 o4yepeau NepBoro obbekTa M BO3BpaTa €ro Mosb3oBaTeNbCKOMY MpoLeccy.
lMocKkonbKy AP0 HE MOXET HaxXoAUTCA B COCTOSHUM OXMAAHMSA Ha YPOBHE MpepbiBaHWs, NOKa Nofib30BaTeNbCKUA MpoLLecc
OTBETUT, OHO MOXET OTKa3aTbCsi OT 00paboTku 3anpoca (B MpeanonoXeHUW, YTO KIMEHT MOBTOPWUT 3amnpoc) wnu, ecnu
BTOpas onepauus ioctl nepegact konuio 3anpoca obpaTHO B 4p0, chopMMpoBaTh U NepedaTtb OTKIIMK Ha 3TOT 3anpoc.

MepeBoa Ha pyccKum sA3blk
Hukonan Manbix

nmalykh@protokols.ru

'B8HaueHue n onpeaenseTca us nons ar$hin.
23HayeHne m onpepensieTca u3 nons ar$pin.
*[lecATUYHOE 3HaYeHVE.

‘B cnyyasix, korga OTnpaBUTENb XOYeT y3HaTb CBOM NPOTOKOMbHbLIA agpec, 9To none, nofobHo ar$sha, copepxuT annapaTHbli agpec

oTnpasutTena.

S0OTMeTMM, 4TO ykasaHue B none ar$spa B naketax C kogoM 4 MNpOTOKOMbHOrO afpeca OTNpaBUTENs BKIOYEHO NWb Ana yao6cTea.
Hanpvmep, cuctema, B KOTOpoil ogHOBpeMeHHO ucrnonbayetca ARP u RARP, MoOXeT Mcnonb3oBaTb MonyvyeHHyto napy agpecos (ar$spa,

ar$sha) un He nepepasaTb BnocneacTeum 3anpoc ARP ans atoro agpeca.

6,ElOJ'I)KeH coBnagaTtb C agpecoM oTnpaBuUTensd 3anpoca

’Carnegie-Mellon University - yuuBepcuteT KapHern-Mannoxa. Mpum. nepes.

2

www.protokols.ru


mailto:nmalykh@protokols.ru
https://www.protokols.ru/WP/rfc826/
https://www.protokols.ru/

	Статус документа
	I. Введение
	II. Вопросы реализации протокола
	III. Предлагаемый протокол
	IV. Литература
	Приложение A. Два примера реализации протокола для 4.2BSD Unix

