Tema 8. IP-agpecanis Bepcii 6 B cyuacHUX KOMIT’IOTEPHUX MepeKax

MeTta po00TH: 03HAHOMUTHUCS 13 CTPYKTYPOIO, BUJAMHU Ta BUKOpUCTaHHAM [P-
azpec Bepcii 6; oTpuMaTH MPAaKTUYHI HABUYKHU aHAJi3y, BU3HAUCHHS Ta PO3PAXYHKY

napameTpiB [P-anpec Bepcii 6.

TeoperuuHi BitomocTi

IP-anpecauis Bepcii 6

IP-anpeca Bepcii 6 mae noBxuny 128 01T (16 OaiiT). 3amuc Takoi aapecu
3MIMCHIOETHCS Y HIICTHAAATKOBIN (popmi uncieHHs K BiciM rpyn no 16 OiT (nBa
0ailTH), K pO3LILHUK IPYIl BUKOPUCTOBYETHCS JBOKpAIKA.

Jianason moxkmusux IP-anpec Bepcii 6 mictuts 2128 IP-anpec i mae Burmnsz;

0000:0000:0000:0000:0000:0000:0000:0000 —
FFFF:FFFF:FFFF:FFFF:FFFF:FFFF:FFFF:FFFF.

Ha mpakrtuili BUKOpUCTOBYIOThCS MOBHA 1 cripoiiieHa Gopmu 3amucy [P-agpec
Bepcii 6. [ToBHa gopma nependadae 3anuc Bcix mudp [P-agpecu. Cropomrena gpopma
J03BOJISIE HE 3alKMCyBaTH BEAydYl HyJl B Tpylax Ta 3aMiHIOBaTH OAHY 13
MOCJIJOBHOCTEH HYJIbOBHUX TPYII 3aIIHCOM ::.

[Tpuknan noBHoi popmu 3anucy [P-anpecu Bepcii 6:

2001:0DB8:0000:0000:0000:FF00:0042:8329

[Tpuknan yactkoBo cripoiieHoi hopmu 3anucy [P-anpecu Bepcii 6:

2001:DB8:0:0:0:FF00:42:8329

[Tpuknan cnpomenoi popmu 3ammcy [P-aapecu Bepcii 6:

2001:DB8::FF00:42:8329

Ax 1 nna [IP-anpec Bepcii 4, nesaxi aapecu 3 miamna3ony IP-agpec Bepcii 6
3ape3epBOBaHI I CHELIaJbHOr0 BHUKOpHCTaHHSA. I[loBHMII mepenik Ta omuC
cnenianizoBanux [P-aapec Bepcii 6 mictuthes y crannapti RFC-6890. OcHoBHI 3 HUX

HaBeJeHi y Tab. 8.1,



Tabmuus 8.1 — OcHoBHi cniemianbHi [P-aapecu Bepcii 6 Ta X mpu3HaueHHs

Ne [Pv6-anpeca
Ha3ssa Buxopucranus
3/m BUTYYEHHS
[To3navyeHHst MOTOYHOTO By371a. AJzipeca
1 128 Hesusnauena [Pv6-anpeca ) )
" BIJINPAaBHUKA MMOBIJJOMJICHHS Y BUTIAJIKY,
(Unknown IPv6-Address) AP 8 . y HKy..,
KOJIM BY30J1 HE Ma€ ajjpecHoi iHpopmartii
. ) TectyBanus pobotu creky TCP/IP,
[Pv6-anpeca 3BOpOTHOI METII .. )
a TaKOX OpTraHi3ailisi poOOTH KITIEHTCh-
2 :1/128 (Loopback, Localhost IPv6- . B .
KOi 1 CepBEpHOT YaCTHH J0JaTKa, sIKi
Address) P ) P oA )
(YHKIIIOHYIOTh Ha OJTHOMY BY3Ji
[Pv6-anpeca nokaapHOTo
Anpeca JIOKaJIbHOTO BUKOPUCTaHHS.
3 FES80:: /10 PHICOPHETAIIL dopmyetbes Ha ocHoBi MAC-aapecu
h (Linked-Scoped Unicast IPv6- Py H . FE80p
By31a. Homep mepexi — "
Address) 3 P e
[Pv6-T'pymnosa aapeca (IPv6
4 FFxx:: /8 . I'pynosa IPv6-aapeca
Multicast Address) pymiona TEVHmaip

3anexHo Bl BukopucTtanus [Pv6-aapeca Mmoxxe OyTH i1eHTH(IKOBaHA SIK:

— ynikaneHa [Pv6-anpeca (Unicast [Pvo-Address);

— rpymnoBa IPv6-anpeca (Multicast [IPv6-Address);

— IPv6-aapeca oxnoro 3 rpynu (Anycast IPv6-Address).

VY nosigomnenHi (IPv6-nakeri) yHikansH1 [Pv6-anpecn MOXyTh 3a3HavaTucs 1
K ajgpecH BianpaBHuKka (Source IPv6-Address), i sik agpecu orpumyBada (Destination
IPv6-Address). I'pymosi IPv6-ampecu i IPv6-ampecu OmHOro 3 TIpyld MOXYTb
3a3HauaTUCS JIUIIE K aJpecu oTpuMmyBaua. [P-anpeca orpuMyBada BU3HAYaE, IKUM €
IP-naker: ynikanpHUM, TpynoBuM ToIo. s mmpokoMoBHOT po3cuiku B [P Bepcii 6
3aCTOCOBYIOThCS rpymnoBi IPv6-anpecu.

Crpyxrypno IP-agpeca Bepcii 6 ckiiamaerbes 3 JBOX OJTHAKOBHX 32 JTOBKUHOIO
JacTUH — oAHa 4dactuHa (64 OiTm miBopyd) Mictuth [P-ampecy mepexi, 10 skoi
HaJCKUTh BY30J, iHmA (64 Oitm mpaBopyd) — IP-ampecy By3na B Ml Mepexi.
BinokpemnenHsi agpecu Mepexi BiJl aipecu By3jia 3A1HMCHIOETHCS 3a JOMOMOTOIO
npedikca mepexi /64. Ocobnusictio [P-aapecu Bepcii 6 € Te, MO ampeca Mepexi
MICTUTh B COO1 aJpeCH BEJIUKOT KIJTLKOCTI MiIMEPEK. BiIMOBIAHO BUKOPUCTOBYEThHCS

KUJIbKa Ipe(iKCiB MAMEPEK.




Tunm ynikaasHux aapec IPv6

VYhikaneHa anpeca IPv6 omno3HauHo ineHTH(}IKYE iHTEpdElHc Ha MPUCTPOI 3
migrpuMkoro IPv6. Ilaker, sikmii HaACHIA€ThCA HA TaKy aapecy, Oyae OTpHMaHO
iHTepdelicom, Mpu3HaUYeHUM JUIa i€l aapecu. AnanoriaHo go IPv4, IPv6-ampeca
JpKepelia TOBUHHA OyTH YHIKaJIBHOIO aapecoro. [Pvo-anpeca npusHadeHHS MOXKE Oy TH
SK YHIKaJIbHOIO, TaK 1 TPYIOBOIO.

[cHyrOTh HacTyIHI TUIH yHIKaJIbHUX [Pv6-anpec:

ro0abHa YHIKaJbHA aJipeca;

— JIOKaJIbHA ajjpeca KaHaiy;

— ajpeca 3BOPOTHOTO 3B 513Ky ::1 /128;

— HEBM3HaueHa ajpeca ::;

— yHiKaJgbHa JIokaibHa anapeca fc00:: /7 — fdff:: /7;

— BOynoBana IPv4-anpeca.

Ha Binminy Bia npuctpoiB IPv4, siki MaroTh TiIIBKH OAHY aapecy, IPvo-aapecu
3a3BUYall MalOTh JBI YHiKaIbHI (Unicast) aapecu:

1. 'noGanwny yHikanbny aapecy (GUA) — ananoriuny ny0Oumiuniii aapeci [Pv4.
Ile ro6anbHO yHIKaJIbHI Y BCHOMY CBIT1 aJIpecH, IO MapIIpyTHU3YIOThCS B MEPExKI
InTeprer. 'mobGanbHI yHIKadbHI aipecd MOXYTh HAJAIITOBYBATHUCS CTaTUYHO a0o
MPU3HAYATUCS JUHAMIYHO.

2. Jlokanbny anpecy kanany (LLA) — moTpiOHY AJii KOKHOTO TPUCTPOIO 3
nigrpumkoro [Pv6. JlokanpHi ampecu KaHaly BUKOPHUCTOBYIOTHCS JJIS 3B’SI3KY 3
IHITUMU TPUCTPOSMHU B OJTHOMY JIOKalbHOMY KaHaii. B IPv6 Tepmin «kanam»
BiIHOCUTBCS 70 migMepesxi. JIoKambHI agpecu OOMEKYIOTHCS OJHMM KaHAlIOM. IxX
YHIKaJIbHICTh TOBUHHA OyTH MIATBEPKE€HA TIJIbKUA B MEKaxX I[bOTO KaHATy, OCKIJIbKU
BOHU HE MiUIITal0OTh MapIIpyTH3allili mo3a MeXamMu KaHaiy. [HImmMmu ciioBamu,
MapHmIpyTU3aTOPH HE 3MOXKYTh TEPECHANPABISATH IMaKETH, MAIOYU JIOKAIBHY aJpecy
KaHaJy JpKepena abo aapecy Mpu3HadYeHHS.

VYHikanbHi JoKanbHi aapecu (miamazon Big fc00: /7 mo fdff:: /7) me He

peanizoBano. OgHaK yHIKaJIbHI JOKaJIbHI aAPeCcy MOXYTh 3 44COM BUKOPHUCTOBYBATUCS



JUTSI aJpecarlii MpucTpoiB, K1 HE MalOTh OyTH JOCTYITHUMHU 30BHI, TAKUX K BHYTPIIIHI

CEpBEpPHU Ta IIPUHTEPHU.

I'iobdanbHi yHikaabHi agpecu IPv6

['moGanpHi yHnikanbHi agpecu [Pv6 rnobambHO yHIKambHI Ta AOCTYIHI JUIS
mapupytusauii B [nrepreri IPv6. Li agpecu ananoriuni myomaiyaum anpecam [Pv4.
[arepHer-komiter mpusHadeHHs iMeH i HomepiB (ICANN, Internet Committee for
Assigned Names and Numbers), orepatop s IANA, Buniise 6moku aapec [Pvo Ha
a1 RIR. B ganuii yac mpusHavaroThbCsl TUIBKM T100albHI YHIKaIbHI aJipecu 3
nepmu Tpboma Gitamu 001 a6o 2000:: /3.

Ha puc. 8.1 mokazano miama3oH 3Ha4Y€Hb IS MEPIIOTO TEKCTETy, Jie mepiia
IIICTHAISITKOBA dpa st HasBHUX Ha naHuii MOMeHT GUA nouyuHaeTbes 3 2 abo 3.
Ile nume 1/8 yacTuHa BChOTO JOCTYMHOTO ajapecHoro mnpocropy IPv6, 3a BuHsATKOM
JUIIE JTy’Ke HE3HAYHOI YACTUHU ISl IHIIKUX TUIIB YHIKAJIbHUX Ta TPYHOBHX aJpec.

Ilpumimka: Anpecy 2001:db8:: /32 3apesepBoBaHO IS JOKYMEHTYBaHHS,

BKIIFTOYAa0OYM BUKOPHUCTAHHA B ITPUKJIadax.

e A rno6an|-j!-|0| I”e'."TMqJ'KaT.Op loeHTUdikaTop iHTEpdency
MapLupyTM3auji nigMmepexi

Jliana3oH nepLuoro rekcreTy

0010 0000 0000 0000 (2000) - 0011 1111 1111 1111 (3fff)

Pucynoxk 8.1 — J[iana3oH 3Ha4eHb 7151 IEPIIOrO TeKCTETY

CrTpykTypa ri100ajabHoI YHikaJIbHOI aapecu IPv6

[Ipedikc rmodanpHOT MapiipyTH3alii — 1ue npegikcHa abo MepexeBa 4yacTUHA
aJipecu, sKa MPU3HAYAETHCA MOCTAYAIbHUKOM, HAIMPHUKIAJ, 1HTEPHET-TIPOBalIepOM,
KIIEHTY 4M Mepexi. Hampukinaza, 3BHYaliHUM € Te, IO IMOCTAaYaJIbHHUKHU IOCIYT

InTepuery (ISP) npusnaudaroTh cBoiM KilieHTaM nipedikc MapuipyTtusarii /48. [pedike



rJI00aNbHOI  MapIIpyTHU3aIli 3aJIeKUTh BiJ TOJITUKMA TMOCTAYaJIbHUKA TOCITYT
IaTepuery (ISP).

Ha puc. 8.2 mokazano GUA, mo BuxopuctoBye mpedikc riao0ambHOl
mapmpyTu3zamii /48. Ilpedikcu /48 — HaOIIBI TomupeHi mpedikcu riao0ambHOT

MapIIpyTU3alii, Kl MPU3HAYAIOTHCS.

16 OiT 64 oiTa

Mpedikc rmobansHoi
MapLipyTmsauii

lneHTndikaTop

loeHTUdikaTop iHTepdercy

nigmepexi

T
Mpedikc mapwpyTnsadii A/48 + 16 6iT
ineHTuikatop nigmepexi = npedikc /64
Pucynok 8.2 — Anpeca IPv6 3 npedikcom rinodanbHOi MapuipyTusaiii /48

1 ipedikcom /64

Hanpuxknan, IPv6-agpeca 2001:db8:acad::/48 wmae mnpedikc raodanbHOT
MapluipyTHu3aiii, sskuii Bkaszye, o nepuii 48 61t (3 rekctern) (2001:db8:acad) — ne
npedikcHa ab0 MepekeBa YacTHHA aJpecH, sfKa BiJOMa IMOCTAYAJIbHUKY MOCIYT
InTepuery. [loaBiiiHi nBOKpanku (::) mepen TOBXKUHOIO npedikca /48 03HAYAIOTH, IO
1HIIIa YacTWHA aJpecH CKIamaeTbcs 3 HymiB. Po3mip mnpedikca rmodanbHOT
MapuipyTH3allii BU3HaYae po3Mip ieHTudikaTopa mamMepexi.

[Tone Imentudikarop migMepexi — e obmacTh MK mpedikcoM TrIodaTbHOT
MapupyTusanii Ta ineHtudikaropom intepdeiicy. Ha Bigminy Big IPv4, ne mnsa
CTBOPEHHS MiAMEPEX MOTPIOHO 3amo3uyaT O1TH 3 By3JI0BOT YaCTUHU, MPOTOKOI [Pv6
OyB po3pobiieHnMid 3 BpaxyBaHHSIM TiaMepex. [aeHtudikarop miamMepexi
BUKOPHCTOBYETHCS OpraHizalisiMy I MO3HAYEHHS MIAMEPEeX B MEKaX CBOET MEPEKI.
YumMm Oinbire 3HaYeHHS 11eHTU(IKaTOpa MiaMepexi, TUM OUTbIIe ICHY€ TiAMEpEK.

Anpeca IPv6 Ha puc. 8.2 mae nipedikc TiodambHOT MapmpyTu3ariii /48, skuii €
3araJbHUM JJI1 6araTb0X KOPIOpaTUBHUX Mepexk. Lle 103BosIsie MONermmTi BUBUCHHS
PI3HMX YaCTUH aJipecu. BHUKOpHUCTOBYIOUM 3arajibHy JOBXKUHY Hpedikca /64, nepi

YOTHUPHU MEKCTETH MPU3HAYEHI JJI1 MEPEXKEBOI YACTUHH aJPECH, @ YETBEPTUM I'€KCTET



BKa3zye Ha 1aeHTu(iKaTop miaMepexi. Pemra 4oTupu TEeKCTETH MPU3HAYEHI IS
inenTudikaropa inTepdeicy.

Inentudikarop iuTepdeiicy IPv6 ekBiBaleHTHHUN BY3JIOBIM YacTHHI aapecu
IPv4. Tepmin Inentudikatop iHTepdeiicy BUKOPUCTOBYETHCA B TOMY BUIIAJKY, KOJIU
OJIMH BY30JI MOXE MaTH KiJbKa IHTep(eiCiB, KOXKEH 3 IKUX Ma€ oHy abo Ounbie [PV6-

azapec.

JlokaabHa IPv6-anpeca kanairy

JlokanbHa [Pv6-aapeca xaHaidy J103BOJISIE MPHUCTPOIO B3AEMOJISTH 3 1HIIMMH
OPUCTPOSMU 3 TATpUMKOK [Pv6, 1m0 3HaXoIATbCcsl B OJHOMY 1 TOMY K KaHalll
(miamepexi) 1 TUIbKK B HbOMY. [[akeTu 3 JIOKaJbHOIO aApecoro0 KaHally Jkepesa abo
MPU3HAYEHHSI HE MOXYTh OyTH MEpeHaIpaBiieHl I[M03a MEX1 KaHaly, B SIKOMY
CTBOPIOETHCS MAKET.

['moGanbHa yHiKalbHA aapeca € HeoOOoB’si3koBo0. OpHak KoxHOMY [Pv6-
CyMICHOMY MepexeBoMy 1HTepdelicy HeoOX1THO MaTH JIOKAJIbHY aJipecy KaHaiy.

SIkuio nmokanpHy aJpecy KaHally HE HaJjalllTOBaHO CTAaTHYHO Ha 1HTepdeiici,
IPUCTPI aBTOMATUYHO CTBOPIOE ii CaMOCTIHHO, HE 3BepTarouuch jo ceprepa DHCP.
Bysnu 3 miarpumkoro [Pv6 ctBoprotoTs JokanbHy [Pv6-anpecy kanay, HaBiTh B TOMY
BUIIAJIKY, SIKIO MPUCTPOIO HE OYJIO MpU3HAYECHO TI00alibHy yHIKaNbHY aapecy [Pv6.
Ile mo3Boisisie TpUCTpOsSIM 3 MiATpuMKO IPv6 B3aemomisith Mixk coOow B OAHIN
I IMEPEKi, 30KpeMa 31 IITF030M 32 3aMOBUYBAHHSAM (MapIIPyTH3aTOPOM).

JlokanweHi IPv6-anpecu kanany 3HaxomsThes B gianaszoni fe80:: /10. JloxuHa
npedikca /10 Bkazye, mo meprri 10 6iT — 1111 1110 10xX XxXxX. [liama3on 3Ha4YCHb
nepmoro rekcrery: Big 1111 1110 1000 0000 (fe80) mo 1111 1110 1011 1111 (febf).

Ha puc. 8.3 mokaszano mpukiiag oOMiHY JaHWMH 3a JIOIMOMOTOIO JIOKaJIhbHUX
aapec IPv6. IIK moxxe oOMiHIOBaTHCS AaHMMH O€3MOCEPEIHbO 3 IMPUHTEPOM 32
JOTIOMOT OO JIOKAJIbHOT aIpecy KaHally.

Ha puc. 8.4 moka3aHo aesiki MOXKITUBOCTI BUKOPHUCTAHHS JIOKalbHO1 [Pv6-anpecu

KaHaly.



MakeT IPv6

IP-agpeca gxepena IP-agpeca npusHayeHHs
fe80::aaaa fe80::dddd

-

-

fefil:-agaa/fd fe80:-dddd/64

fed0--bbbb/64 feB0::ccco/bd

Pucynox 8.3 — OOMiH nannMu Mix JokaasHUMEU [Pv6-aapecamu kaHamy

MNosigoMneHHa NpoTokony

MapLupyTusauii
T L g
oKansHa INokaneHa INokaneHa e
agpeca anpeca ajgpeca
KaHany KaHany kaHany

1. MaplpyTtmsaTopy BUKOPUCTOBYIOTb JlOKarnbHy agpecy KaHamny CycigHix mMapLlipyTusaTtopis Ans
HaACWNaHHSA OHOBIEHHSI MapLLUpPYTiB.

2. Byanu BuKOpUCTOBYIOTb NOKanbHy agpecy KaHamy foKanbHOro MaplipyTu3atopa sSK L3 3a
3aMOBYYBaHHAM

Pucynok 8.4 — MoxIuBOCT1 BUKOpUCTaHH JoKalibHO1 [Pv6-anpecu kaHamy

Ipumimka: SIx mpaBuio, Ans 1HIIUX MPUCTPOIB B KaHalll BUKOPHCTOBYETHCS
JOKallbHA ajpeca MaplIpyTHU3aTopa fK IIJII03 3a 3aMOBUYBaHHSM, a HE IoOalibHA
yHIKaJIbHa ajpeca.

Icnye aBa criocoOu, 3a TONOMOIOI0 SIKUX MTPUCTPIN MOKE OTPUMYBATHU JIOKAJIbHY
aapecy kanany (LLA):

1. CtaTuuHO — 11€ 03HAYaE, 110 MPUCTPiK OYJIO HATAIIITOBAHO BPYUHY.



2. JIuHamMi4HO — 11€ O3Ha4a€, M0 MPUCTPIN CTBOPIOE BIACHUU 11eHTU]IKATOP
iHTepdeiicy, BUKOPUCTOBYIOUM  BHIAQJKOBO  3rCHEpOBaHI  3HA4eHHSA  abo
BUKOPHCTOBYIOUH po3IMpeHnil yHikanpHui ineHtudikarop (EUI, Extended Unique

Identifier), skuii BuKOprcTOBye MAC-aapecy KIIi€HTa pa3oM 3 J[0JJaTKOBUMH OiTaMH.

CraTnyHe HaJNAalITYBaHHS IJ100aJbHOI YHikaabHOI anpecu (GUA) Ta
JIOKAJBHOI afapecu kaHaiay (LLA)

bubliicTh KOMaH/ HaJAIITYBaHHS Ta MepeBipku mepexi [Pvb B onepatiiinii
cucteMi Cisco I0S cxoxi Ha cBoi aHasoru s mepexi [Pv4. ¥V GaraTtbox BHUmaakax
€IMHOIO BIJIMIHHICTIO MI>)K HUMH € BUKOPUCTAHHS B KOMaH1aX 1ipv6 3aMiCTh 1p.

Hanpuxnan, xomanga Cisco [0S nns HanmamtyBanHs azapecu I[Pv4 Ha
inTepdeiici: 1p address ip-address subnet-mask. s wanamryBanus GUA IPv6 Ha
iHTepdeiici BUKOPHCTOBYEThCS KoMana: 1pv6 address ipv6-adress/prefix-length.

CratuyHe HajnalmTyBaHHS JIOKAJIBHOI aJpecy KaHajly J03BOJISIE CTBOPUTH
azpecy, [Ky Jeriie po3mi3HaTH Ta 3amam’siTaTd. SIK mpaBuiio, JOCTATHHO CTBOPUTHU
JIOKaJbHI aIpecu Ha MaplIpyTU3aTOpax, sIKl po3mi3HaroThes. Lle 3pyuHo Tomy, 110
JIOKaJbHI aJpecH MapIlIpyTU3aTOpPIB BUKOPHUCTOBYIOTHCS $IK aJpecd MLUTI03Y 3a
3aMOBYYBaHHSM 1 B IOBIJOMJICHHSIX aHOHCYBaHHSI MapLIpyTHU3aTOPA.

JlokanpHl aapecu KaHaMIB MOXKHA HaJalITyBaTH BPYYHY 3a JIOMOMOTOIO
komanu ipv6 address ipv6-link-local-address link-local. fkiio agpeca mounHaeThes
3 rekcTeTy B Mexkax Big fe80 mo febf link-local To mapamerpu nokanpHOrO KaHamy

ITOBHUHHI CITiyBaTH 3a ajapecoro (puc. 8.5).

Router>enable

Eouter¥configure terminal

Enter configuration commands, one per line. End with CHTL/Z.
Router (config) #ipveé unicast-routing

Eouter (config) #interface g0/ 0,0

Router (config-if) #ipve address 2001:dbk8:1:1::1/64

Router (config-if) #ipve address feg0::2e0:8fff:fed5:3b01 link-local
Eouter (config-if) #no shutdown

Pucynok 8.5 — HanamryBanus inTepdericy mapupyruszartopa mijg |IPv6



JAunamiuHa aapecanisi 14 rjao0aabHux yHikaabHux aapec (GUA) IPv6

binbmiicte mpucTpoiB OTpUMyIOTH CBOi TI0OanbHI yHiKanbHI aapecu (GUA)
IPv6 nmunamiuno. lleit mnporec 3MIMCHIOETBCS 3a JIONMOMOTOIO TOBIJJOMJICHB:
AnoHcyBanHs Mapmpyrtuszaropa (Router  Advertisement, RA) Ta 3anwur
mapmpytusaropa (Router Solicitation, RS).

Jlnis tio6ansHOl YHIKANbHOI aapecy MPUCTPii TUHAMIYHO OTPUMYE aapecy 3a
JOTIOMOT' 00 MIXKMEPEKEBOI0 TPOTOKOIY Kepyrounx noBigomiieHs Bepcii 6 (ICMPvoO).
Mapuipytuzaropu IPv6 nepioguuno poscuiarots noBigomieHHss RA ICMPv6 koxHi
200 cexkyHn 1Sl BC1X IpUCTPOiB 3 miaTpuMKoro [Pv6. [ToBinomienns RA takox Oyze
HaJICJIaHe y BIANOBIIb HA BY30Jl, IKUW BianpaBuB nosigomiieHHda RS ICMPv6, o €

3anuTOM Ha noBioMieHHs RA. OOuiBa MOBiAOMIICHHS TTOKa3aHO Ha puc. 8.6.

MogigomneHHa RS

—
L
MoeipomnedHa RA
_} ! i
Cepeep DHCPvE
1. lNoBsigomneHHs RS HagcunalTbeca BCiM MaplpyTudatopam IPv6 Big By3niB, SKi 3anuTyoTb afgpecHy

iHdbopMmaLito.
2. lMNoeigomneHHa RA HagcunatoTbes BCim By3nam IPv6

Pucynok 8.6 — RS Ta RA nosigomiennst ICMPv6

[ToBimomnennss RA € Ha iHtepdeiicax Ethernet wmapmpyrtuzatopa IPv6.
MapuipyTuzatop MOBUHEH OyTH YBIMKHEHMHM miig Mapuipytusamii [Pvé, saxy 3a
3aMOBUYyBaHHsM BHMKHeHO. IIlo0 wmapmpyTtuzarop 3anpaimoBaB sk [Pv6-
MapuipyTHU3aTop, HEOOXIAHO BUKOPUCTATH KOMAHAY pEXUMYy  [JIOOAIbHOI
KoHirypariii — ipv6 unicast-routing.

[ToBimomnennss RA ICMPv6 Bkazye mpUCTpPOIO SK OTPUMATH TIJI00AJbHY
yHikanbHy azapecy (GUA) IPv6. OcrtatouHe pillleHHS 3aJI€KUTh BiJl OmNEpariitHoi

CUCTCMHU IIPUCTPOIO.



IIpouec EUI-64

Opranizaiisa IEEE Busnaumna posmmpennii yHikanbauid in1eatudikarop (EUIL,
Extended Unique Identifier) a6o momudikoBanuii mpomec EUI-64. lleir mporec
BUKOopucTOBYe 48-0iTHy MAC-anpecy Ethernet xiienra i B cepeamHy Ii€i aapecu
BcTaBIse€ 11ie 16 61T 1ys1 cTBOpeHHs 64-6iTHoro imeHTrudikaropa inTepdency.

MAC-aapecu Ethernet 3a3Buuaii momamThCS y HIICTHAALATKOBOMY (popmarti i
CKJIaIal0ThCS 3 IBOX YACTHH:

1. VuikaneHoro ineHrudikaropa opranizamii (OUI, Organizationally Unique
Identifier) — me OUI 24-0itHmii (6 HIICTHAMIMTKOBUX HHU(P) KOJ IMOCTadalbHHKA,
npuszHaueHuu [EEE.

2. Inenrudikaropa IpUCTPOIO — 1€ YHIKanbHe 24-01THEe (6 MIICTHAALSTKOBUX
uu@dp) 3HaYEHHS 13 3araJIbHUM YHIKaJIbHUM 11eHTUdikaTopoM opranizaiii (OUI).

Inentudikarop inrepdeiicy EUI-64 npencraBnenuil y asiiikoBoMy Gopmari Ta
CKJIQJAETHCS 3 TPHOX YACTHUH:

1. 24-6itHoro OUI na ocHoBi MAC-aapecu kii€HTa, B sIKOMy 7-H OIT
(yniBepcanbuuit/nokansuuid (U/L) 61T) € 3BopoTHUM. Lle o3Hauae, mo sikmo 7-i Oit
nopiBHIOE 0, TO BiH 3MIHSIETHCS Ha 1, 1 HABIAKHU.

2. BcraBka 16-6itHoro 3HauenHs fffe (y mictHanustkoBomy popmarti).

3. 24-6iTHOTO 1AeHTHdIKaTOpa TPUCTPOIO HAa ocHOBI MAC-aapecu Kii€eHTa.

[Tpouiec EUI-64 npointoctpoBano Ha puc. 8.7., BukopuctoBytoun MAC-anapecy
mapmpytusaropa — f€99:4775:cee0.

[Tpuxitan BukopuctanHs komanau ipconfig (puc. 8.8) mokasye, mo [IPv6 GUA
TUHAMIYHO CTBOpIO€eThes 3a gomoMororo SLAAC ta mpomnecy EUI-64. HalinpocTimmii
croci®6 BH3HAYMTH, YU MINCHO aapeca Oyna ctBopeHa 3a gomomoroio EUI-64 — me
NIEPEBIPUTH, YU € B CEPEIHHI 1IeHTU]iKaTopa 1HTepdeiicy 3HaueHHs fife.

[lepeBara EUI-64 mnonsirae B ToOMy, W10 [Js BU3HAYEHHs 1JE€HTU]IKATOpa
iHTepdelicy moxxkHa BukopuctoByBatu MAC-anpecy Ethernet. Ile Takox no3Bossie
aJMIHICTpaTOpaM MepexKl JIerko BijicTexyBaTu [Pv6-aapecy Ha KiHIEBOMY MPUCTPOI

3a fonomororo yHikaiasHoi MAC-aapecu.



oul lgeHTudikaTop npucTpo
24 Bt 24 BT

Mpouyec EUI-64

Kpox 1. Posginends MAC-
aapech

Oeivixoemnin ARSI 11Dﬂ§1001 1001§o1un 0111 111 010131100 1110511100000
opmar H : : :

Kpok 2: BcTtaenewns fife

Oeifkosui
opmar
Kpok 3: IHeepTyEaHHa U/l
BiTiE : :
it 1111 1170:1001 1000100 011101111 111121111 1170 |0111 DID1E11EIJ1‘I'ID§1‘I11 0000
oopMmaT : : H : :

MogudikesaHuit igeHTudikatop IH‘TE:pCDeHC_',' EUI-64 y WicTHaAUSTEOBIM CHCTEMI YUCMEHHR Tenep
cTaHoBuTHMeE: fe:99:47 ffe:75:
OeifxoBui
dopmar

Pucynok 8.7 — IIporec ¢dopmyBanns anpecu EUI-64

C:\> ipconfig

Windows IP Configuration

Ethernet adapter Local Area Connection:
Connection-specific DNS Suffix . :

IPv6 Address. . . i e e e e . fc99:47FF :fe75:ceed
Link-local IPv6 Addre - - e - 1 :¥c99:47Ff : fe75:ceed
Default Gateway : 80::1

C:\ >

Pucynok 8.8 — Bunankoso 3renepoBanuii EUI-64 inentudikarop iHTepdeiicy

IMpuxnajg

s 3ananoi MAC-aapecu intepdeiicy 2C-FA-A2-A4-B3-57 BuzHauutu ioro
IP-anpecy Bepcii 6 3a ymoBH, 110 111 [P-aapeca nprusHadaeThcss aBTOMAaTUYHO CaMHUM
By3J0M (€ agpecoro Link-Local).

Po3p’s13anns

IP-anpeca Bepcii 6 mae nomxuny 16 Gaiir (128 6it). Crapimx 8 6aiT (64 6iTH)
BUJIIJISIIOTHCS. HA aJpecy Mepeki, Mool 8 6aT (64 61TH) BUIIISIOTHCS HA aJpecy
By37a. SIKI1o By3011 aBTOMaTH4YHO nipu3Havae cobi [IP-aapecy Bepcii 6 (Tak 3Bany Link-
Local angpecy), Tomy sik agpeca mepeski 3actocoByethes aapeca FE80::. Ilpedikc Takoi
Mmepexi — /64. Aapeca By3nma ¢opmyerbest Ha ocHOBI MAC-anpecu iHTepdericy 3a

HAaCTYIIHHUM aJITOPUTMOM.



1) MAC-anpeca po30HMBa€eThCs Ha JIBI OJTHAKOBI YaCTHHU 110 3 Oaiitu (24 6iTH).

2) Mix IMMH YaCTHHAMM PO3MIIIY€ThCsS ikcoBaHe 1BOOanTOBE 3HaYCHHS FF-
FE.

3) B crapmomy 6aiiti MAC-anpeca 6iT G/L (03HaKa JTIOKaIbHOI 9H II00ATEHOT
aJpecu) 3MiHIOE cBO€ 3HaUYeHHs 3 0 Ha 1.

Jlist po3B’s3aHHs JaHOi 3amadi HeoOXimHo 3amany MAC-aapecy iHTepdeiicy
2C-FA-A2-A4-B3-57 po30uTu Ha IBI OJHAKOBI YAaCTHUHH, KOXKHA JOBXKHUHOIO TPHU
Oaittu. Pe3ynprar

2C-FA-A2 ta A4-B3-57

Ha wmactymHomy kpomi crapmuii 6aiit 1iei MAC-aapecu 2C HeoOXimaHO

NEepPEeBECTHU y NIBIIIKOBY (opMy. Pe3ynbTaT nepeBeieHHs
00101100

Ha nactynHomy kpomi 3HaueHHsi 0ity G/L 3wmiHioetbcst Ha 1. Pesynbrar

BUKOHAHHS II1€1 onepariii
00101110

VY 1ricTHaAISTKOBOMY BUTJISI MICISA 3MIHM cTapiuuii 6ant mae Bursig 2E.

Ha nactynHomy etarmi popmyeTtbes anpeca By3na. Pesynbrar popmyBanHs

2EFA:A2FF:FEA4:B357.

Anpeca MepeKi B HalllOMY BUITJIKy TOPIBHIOE

FE80:0000:0000:0000::
a00 CTIPOIIEHO:
FE80::
Biamosigao noBHa [P-agpeca Bepcii 6 1 po3TissHyTOTO MPUKIIATy MAa€ BUTIISI
FE80:0000:0000:0000:2EFA:A2FF:FEA4:B357/64,

CHpOIIEHA:

FE80::2EFA:A2FF.FEA4:B357/64

IIepeBipka 3B’A3KY Mi’K NPUCTPOSAMHU TA JiarHOCTUYHI KOMAHIU

[TepeBipka 3B’SI3Ky MiXK OPUCTPOSIMHU 31ACHIOETHCS 3a JIONMOMOTOK KOMaH]IU

ping (puc. 8.9).



v

Physical  Config DesktoE Programming  Aftributes

Command Prompt

‘ommand Line 1.0
1:1::1

Pinging 2001:db8:1:1::1 with 32 bytes of data:

from 2001:DB8:1:1 bytes=32 time<lms
from :DB8:1:1::1: bytes=32 time<lms
from : DB :1::1: bytes=32 time<lms
from 2001:DB8:1:1::1: bytes=32 time<lms

statistics for 2001:DB8:1:1::1:
ackets: Sent = 4, Recelved = 4, Lost = 0 (0% loss),
mate round trip times in milli-seconds:
Minimum = Oms, Maximum = Oms, Average = 0Oms

Pucynok 8.9 — IlepeBipka 3B’s3Ky Mk NPUCTPOSIMU

Komanam niarHOCTMKM J03BOJISIIOTH TMEPETIsSHYTH 1HQOpPMAIli0 BIIHOCHO
HaJAIITyBaHHS  MapIIpyTH3aropa Ta IOAUBUTHCH copMoBaHy  TaOJHIIO
MapuIpyTH3aii.

[Tpuknaa BUKOPUCTAHHS KOMaH]I JIarHOCTH HaJIAITYBaHHS ajpecariii Mepexi

3a npotokoJiom IP Bepcii 6 HaBeneno Ha puc. 8.10 ta puc. 8.11.

1+ 3FFF:FEDS: 3B01
=1

[ [up/up]

:FEDS: 3BOZ

[up/up]

r down,/down ]

1 down,/down]

Pucynok 8.10 — Pe3ynbprar BukoHnanas komanau show ipv6 interface brief



RE-1#show ipvé route
ting Table -

! entries
Connected, L - Local, 5 - S5tatic,

U - Per-user Static route, M - MIPvE
I1 - ISIS L1, I2Z - ISIS5 L2, IA - IS5IS5 interare
HD — HD Default, HNDp - ND Prefix, DCE - Destimn:
& - OSPF intra, ©OI - OS5PF inter, OEl - OS5SPF e=
CH1 - OS5PF WSS5A ext 1, ON2Z2 - OS5PF NSSR ext 2

) : X - EIGRFP external

, I5 - IS5I5 summary
tion, HDr - Bedirect
1l, COE2 - OS5PF e=xt 2

4

Pucynok 8.11 — Pe3ynbrar BukoHaHHS KoMaH i1 show ipv6 route

Xia pooorn
1. B cepenoBumii Cisco Packet Tracer ctBoputn mpoekt mepexi (puc. 8.12).
PiznoBunu texnosnoriii Ethernet nis migmepex A, B, C ta D oOuparoTbcsi 1OBUIBHO.
Ha cxemi kaHanu 3B’S13Ky MIIAMEPEX MMOKA3aH1 y 3arajJlbHOMY BUIJISL, PU TOOYA0BI
niaMepexi BUOMpaTu NoTpiOHUN Tun Kademo. /1t moOy1oBaHOT MEPEXI 3alIOBHUTH

OMHUCOBY TaOJIMIIIO, SIKa aHAJIoT1yHa Ta0JI. 8.2.

R-G-N-1
SW G N 1 Mepexa A . Mepe:xxa B SWGH-2
K \
/ \ Mepexa C Mepesxa E /
/ v J :
WS-G-N A1 WS—G—N—A2 Mepexa D Ws-G-N-B1 Ws-G-N-B2
T
' 4 SW-G-N-3 | T i
R-G-N-2 / R-G-N-5
R-G-N-3 R-G-N-4

Pucynok 8.12 — [IpoekT noKaJIbHOI Mepexi

Ipumimxka: na cxemi 3amicmo nimepu G 6xkazamu Homep epynu, 3amicmo N —Homep eapianmy



Tabmuus 8.2 — [NapameTpu inTepdeliciB MPUCTPOIB I MPUKIIATLY

. ) [TinxiroyeHHsS
IIpuctpiii [arepdeiic [TiaKIIFO4YEHHS 10 IPUCTPOIO ) .
1o iHTepdeicy
Gio/1 Cepsep Serv-A-1 Gio
KomyrtaTop SW-1 Fa0/1 PoGoua cranmis WS-A-1 Fa0
Fa0/24 Po6oua cranmis WS-A-2 Fa0
Cepsep Serv-A-1 Gio Gio/1
PoGoua cranmis WS-A-1 Fa0 Komyrarop SW-1 Fa0/1
PoGoua cranmis WS-A-2 Fa0 Fa0/24

2. Ins iaTepdericiB Bcix mpuctpoiB mepexk A, B, C ta D BuzHauutu agpecu

Link-Local na ocroBi MAC-anpec intepoeiicie (3 Bukopuctanusm EUI-64). Jlis

inTepdeiiciB mpuctpoiB mepexi E anpecu Link-Local npusraunTu camocTiiiHo.

Tabmuus 8.3 — [MapameTpu agpecarrii Mepesxi sl IPUKIaTy

Mepexa/ IaTepdeiic/MepexeBuit IIpe
N MAC-anpeca [Pv6-anpeca )

[Tpuctpiit ananrep/lno3 ¢ikc
[Tigmepexa A - - 2001:db8:1:1:: 164
[Tigmepexa B - - 2001:db8:2:1:: /64
[Tigmepexa C - - 2001:db8:1:a001:: /64
Gig0/0 00-E0-8F-D5-3B-01 2001:db8:1:1::1 164

Link-local - fe80::2e0:8fff:fed5:3b01 | /64

MaprupyTtusarop Gig0/1 00-E0-8F-D5-3B-02 2001:db8:1:2::1 /64
R-1 Link-local - fe80::2e0:8fff:fed5:3b02 | /64
Iarepdeiic Se0/0/0 - 2001:db8:1:a001::1 164

Link-local - fe80::1 164

MapupyTHsatop Iarepdeiic Se0/0/0 - 2001:db8:1:a001::2 /64
R-2 Link-local — fe80::2 /64
PoGoua cramis Fa0 00-DO-FF-9A-CO-EC 2001:db8:1:1::3 /64
WS-A-1 Link-local - fe80::2d0:ffff:fe9a:cOec | /64
11703 3a 3aMOBYYBaHHIM - fe80::2e0:8fff:fed5:3b01 | /64

PoGoua cramis Fa0 00-0B-BE-06-24-22 2001:db8:1:2::3 /64
WS-B-1 Link-local - fe80::20b:beff:fe06:2422 | /64
11103 3a 3aMOBUYBaHHSIM - fe80::2e0:8fff:fed5:3b02 | /64




3. Po3pobutu cxemy asmpecariii TpHCTPOIB MEpEXi Ha OCHOBI JaHUX, SKi
HaBeJieH1 B Tabmuti A.16. [lns npuctpoiB mepexi C rmobanbHi yHiKanbHI [Pv6-anpecu
iHTepdeiiciB BuzHauntu 3a gomnomoror EUI-64. PesynbTaT HaBecTH y BUTIISAII
TaOIuII, sIKa aHajgoriyxa taoma. 8.3.

4. Tlpoectn HamamTyBaHHS TapametpiB IP-agpecarii mpuctpoiB mepexi y
BIAMOBIAHOCTI A0 fAaHuX M. 3. IlepeBipuTH HasBHICTH 3B’S3Ky MDK NPUCTPOSIMH
MEpEexi.

5. MHocmigutu 0COOIMBOCTI OTPUMaHHS CIOyKO00BOI Ta J1arHOCTUYHOI
iH(popmarii [Pv6-agpecariii 3a JOOMOTOr0 BIAMOBITHUX KOMaH/I.

6. OpopMuUTH 3BIT 10 TPAKTUIHOI POOOTH, SIKUI IIOBUHEH 00OB’ I3KOBO MICTUTH:
Ha3BY AUCIUIUIIHU, HOMEP POOOTH, MPI3BUILE Ta IM S CTYJICHTA, 1110 il BUKOHAB, HOMEP
BapiaHTy 3aBJIaHHs, CKPIHIIOTH OCHOBHMX €TalliB BUKOHAHHS 3aBAaHHS (moOyaoBa
CXEMH MEpeKi, HaJlalTyBaHHsS MPUCTPOIB, HAJIAIITYBaHHs afapecarlii |PV6, nepesipka
3B’SI3Ky MK MPUCTPOSMH, TIEPETIIS A1arHOCTUYHOI 1H(popMallii) Ta KOpOTKI TEKCTOBI

MOSICHEHHS /10 HUX, Ta0uIll IHTepQerciB MPUCTPOIB, aapecallii Mepexi.

KoHTpoJIbHI 3anIUTAHHA
Sxy nosxxuny mae [P-anpeca Bepcii 67
SAxum unHOM Bi0yBa€eThCs crpoieHHs 3anucy [P-anpecu Bepcii 6?
Onumite cTpyktypy IP-anpecu Bepcii 6.
Sxumu 6yBaroTh [Pv6-anpeca 3anexHo Bijl BAKOPUCTAHHS?
Hasgite Tumnosi [Pv6 npedikcu Ta ix mpuzHadeHHS.
SIxi OyBarlOTh TUIHU YHIKaJIbHUX aapec [Pv6?

OnuimiTe CTPYKTYpy TI00aNbHUX YHIKaIbHUX afapec [Pvo.

L N o a kB w DN E

JlaiilTe  BU3HAUEHHS HACTYIHUM MOHATTAM: IHpedIiKC TIII0OATBHOI
MapIIpyTH3alii, 1IeHTU(}IKaTOp MmiIMepexi, 1IeHTU(IKaTOp iHTEepPeiicy.

9. s woro moTpiOHi mokansHi [P-agpecu Bepcii 67

10.B sxomy miama3oHi 3HaXOAATHCS JoKanbHI [P-anpecu Bepcii 6?

11.SAxum YyMHOM MO>KHA MpU3HavYaTH JoKalbHi [P-anpecu Bepcii 67.

12.111o Take EUI-647
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