MH(POPMaLUMOHHbIE CETU

Jleknus 3.

CeTeBOU YPOBEHbD
B3aUMO/IEVCTBUS




Aapecayma

- ®usnueckue ajapeca (Hanpumep, MAC-azipechl B CeTAX
Ethernet) ucnosp3yioTcs Ha KaHAJILHOM YPOBHE JIJIs
B3aWMO/IEVICTBUSA K YCTPOUCTB, HAXOAAIIUXCA B TOM K€
CEeTMEHTE CEeTH.

» JIJ1 onrcaHUs B3aUMOJENCTBUSA XOCTOB MEXKTY
OTJIeJIbHBIMU CeTMeHTaMU CeTH HCII0JIb3yeTCs
azipecanys Ha 00Jiee BLICOKOM - C€TE€BOM - YPOBHE.

- ITonck MecTo pa3MellleHUs XOCTOB U Ilepejiaua JIaHHbIX
BBITIOJTHSIETCS CIEeIaIbHBIMU YCTPOUCTBAMHU —
MapInpyTHU3aToOpaMu.



[pMepbl MPOTOKOJI0B CETEBOI0 YPOBHS

- HanboJsiee monyIapHBIM IIPOTOKOJIOM CETEBOTO
YPOBHSsI, CIIOJIb3YeMbIM B IHTEpHET, sABJIAETCS
ripotokoJi IP (Internet Protocol).

» JIpyruM IIPOTOKOJIOM, UCIIOJIb3yEeMbBIM B JIOKAJIbHBIX
ceTsx, sapisAerca npoToko IPX (Internetwork Packet
Exchange) dupmbi Novell.

 IIporokos1 NetBEUI aBiisierca npumepom
HEMapUIPyTU3UPYEMOTO IIPOTOKOJIa CETEBOTO YPOBHSI.



MapLipyTmnsaTopsl

o Mapuipyru3aTopsl — YCTPOMCTBa 00ecleurBaloIe
MeKCeTEBOE B3aMOIENCTBUA 1 paboTaIOIEe HA CETEBOM
ypoBHe mozenu OSI.

« Mapuipytusatop obecnedrBaeT CKBO3HYI0 MapIIPpyTU3ALUIO ITPU
IIPOXO0XKJIEHU U ITAaKETOB JIaHHBIX [lepeHanpasieHusa Tpadpuka Ha
OCHOBaHUU MHMOPMAIIUU CETEBOTO IIPOTOKOJIA.

« MapuipyTusaTopbl IO3BOJISIIOT PEIIUTh IPO0JIEMY UpE3MEPHOIO
IIIMPOKOBEIATETBHOTO Tpa(UKa, IIOCKOJIbKY OHU HE
IepeajipecyroT MIUPOKOBEIATEIbHbIE KAJPhI, €CJIU 3TO HE
[IPEeAIIMCAaHO.



[IpMHUMN paboTbl MapLipyTHU3aTopa

« MapuipyTusaTop UCII0JIb3yeT COODIEHUs TPETHEr0 YPOBHSI
JIJIsI OIIpeie/IeH sl OITHMAaJIbHOTO MapIIpyTa JOCTaBKU
JIAHHBIX B CETH.

MapLpyTtusatopsl
Routers




—
IP-agpecauma

o JIJ1 yCIenHoH MapIIpyTU3aIii IAaKeTOB JaHHBIX UCIIOJIb3YeTCs
repapxyudecKkas ajipecalis - Kaxkaasi ceTb (ImoaceTs) nuMesia
YHUKAJIbHBIH HOMEP.

 IATHU HOMEDPA 3alIMChIBAIOTCA B 3dI'OJIOBKAX ITIAKETOB CETEBOI'O YPOBHA

1 QaHAJIM3UPYIOTCA MapIIPyTU3aTOPAMU I IIEpelavui ITaKeTOB U3

CEeTU B CETh.
Cetb A Cetb B

A4 B4

C4

C1

CetbC C2

C3



IP-agpecaumsa

- IP-anpec ycrporicTBa BKIIIOUaeT B cebs adpec cemu, K KOTOpOi
IPUHAJIEIKUT YCTPOMCTBO, U adpec ycmpoicmaeda B 3TOU CETH.
 IP-agpec uMeeT nepapxudecKyro CTPYKTYpPY U 0oJjiee yao0eH st

OpraHH3aINH a/IpeCOB KOMIIbIOTEPOB, yeM MAC-azpeca.

« [P-agpecarnua mo3BoJiAeT HAaXOAUTh IIYHKT Ha3HAYEHUA B CETU
NuTepHeT. /i1 onpeiesieHuA agpeca UCIIOJIb3YIOTCA JBOUYHEBIE
3HAUEHMUA.

o« Ob1as JyIMHa afpeca cocTapisaeT 32 oura (Bepcusi IPv4).

« Jloia 3anucu IP-azipeca kak npaBuiIo IPUMEHAETCA JIeCATUYHAA
HOTALUA — aJIpec 33/1aeTCA B BUJIE 4 YHUCEJT pa3/ieJIEeHHBIX
TOYKaMU, HalIpuMep, 192.168.160.224.



Knacchbl IP-agpecos

» barogapsa Tomy, 4TO KaxKzas CceTh, IOAKJIIOUYEHHAs B
IHTEpHET, UMEET YHUKAJIbHBIUI HOMED, JaHHBIE MOTYT
TOYHO IIepelaHbl a/ipecary.

o JIJ1s1 oOecneueHUsI YHUKAJIbHOCTH aiPECOB, UX
BbI/IeJIEHIE /IS CIIOJIb30BAHMS BBITIOTHAETCS
CIeIMAJIbHBIMM OpraHu3anusIMu (HampuMep, American
Registry for Internet Numbers — ARIN).

« Kaxxzpin IP-azipec cocTouT 3 ABYX YacTer: HOMepa
CceTH U HOMepa XOCTa.



Knaccol IP-agpecoB

« Kaxxapiii 32-pa3psaanubiil IP-azipec pa3gessercs Ha 4 OKTeTa:
o XXX XXX XXX XXX, TOe XXX — HEKOTOPO€ YHCJIO U3 arualia3oHa 0-255.

» Kaxawiii IP-agpec cocTouT U3 ABYX YacTel: HOMepa CeTU U HoMepa
XOCTa.

« Kitacc A cocrasyiAoT ajipeca, 3ape3epBUPOBaHHbBIE I
IIPABUTEIbCTBEHHBIX YUPEXKIEHNM;

« Kiacc B — aapeca aj1s opranusanuii cpeiHero pazmepa
» Kinacc C — agpeca /11 OCTaJIbHBIX OpraHu3aIlnui

Knacc A 0 Homep cetn (7 6utoB) | Homep xocTta (24 duta)

Knacc B 1 |0 [Homep cetn (14 6utoB) | Homep xocTta (16 6uTOB)

Knacc C 1 1 |0 |Homep cetn (21 6ut) | Homep xocTta (8 6uTOB)




Knaccol IP-agpecoB

/Inama3on Bo3moxHoe Bo3moxHoe
Kaacce 3HAYCHUH KOJHUYECTBO KOJIMYECTBO
MEePBOI0 OKTETA ceren y3JI10B
A 1-126 126 16777214
B 128 - 191 16382 65534
C 192 - 223 2097150 254
D 224 - 239 - 228
E 240 - 247 - 227




[logceTu

o JIJIs HyKJ, OpraHu3aliuu BhlJieJIeHHAs ceTh MOKeT ObITh pa3buTa
Ha OT/IeJIbHbIE YACTU — MOJICETHU.

« Hcrosib30BaHuE MOJICETU HE BINAET HA BHENTHUX IT0JIb30BATEJIEN,
HO B IIpejiesiax OpTaHUu3aIuy MOACETh paCCMaTPUBAETCA KaK
CTPYKTypHAas €INHUIIA.

)%ELK}EE?;K
172.16.3.0

=_ == = p— gy ——
4N

172.16.1.0 U 172.16.2.0




becknaccoBada agpecauma
MacKkMpoBaHMe MoAceTEN

 IToaceTw CKpBITHI OT BHEITHETO MHPA C IOMOIII0 MACOK, HA3bIBAEMBIX
MackaMu mojaceTH. C Ux IIOMOIIBIO0 YCTPOHCTBAM COODIaeTes KaKas
YJacTh ABJISETCS aJ[PECOM IIOJICETH, a KaKas — aJ[pecoM XOCTa.

« Macka mojceTu IIpecTaBjseT co00i 32 pa3psaaHOe IBOMUHOE YHCJIO
pasjiejieHa Ha 4 OKTeTa, 1ogo0Ho IP-azpecy. Macka 1mojiceTu HUMeeT BCe
e/INHUIIbI B YACTH, OTBEUYAIOIIEN CeTU U IO/ICETU, U HYJIH, B YACTH
OTBeYaIollel aJipecy XOCTa.

- Hampuwmep, f1s ceTelt 172.16.1.0 — 172.16.254.0 Macka OyieT UMeTb BU/I
255.255.255.0.
 JlJIg yKaszaHUs MacKU Tak»Ke HCII0JIb3yeTcs 00o3HaueHue 172.16.1.0/24

(Bmech 24 — ykasaTeJib CKOJIbKO eINHUI] 3aIIMChIBAETCA B IBONUYHOM
npeacraBJieHU MaKCH — 11111111.11111111.11111111.00000000 =

255.255.255.0)



Aapecauma noaceTen

- Appeca nojcereil, I0400HO
aJipecaM XOCTOB, 3aJaI0TCS
JIOKQJIBHO CEeTEBBIM
aIMIHHCTPATOPOM.

« C TOYKHU 3peHUs aJ[pecaruu,
IIO/ICETH ABJISAIOTCA
pacIIupeHHEM CETEBOTO
HOMepa.

172.16.2.200

17216.22 g 5

17216.2.160

EO
IP172.16.2.1

172.016. 002. 160
ceTb MoAceTb XOCT

E1
IP172.16.3.1

172.16.3.5

172.16.353

172.16.3.15



LLInpoKkoBellaTeibHble agpeca

« IP-azpeca, okaHUYMBAOIIME BCEMU JIBOMUHBIMU €JUHUIIAMU, 3apE3€PBUPOBAHDI
JUIA IUPOKOBEIAHUA.

Moacetb | BOMYHOE YUCNO B Avana3oH ABOUYHbIX Awnana3oH

nosie noaceTu yucen B noJjie XocCcTtoB AECATUUYHbIX Yynucen
B NnoJjie XocTtoB

1 000 00000-11111 .0-.31

2 001 00000-11111 .32-.63

3 010 00000-11111 .64-.95

4 011 00000-11111 .96-.127

5 100 00000-11111 .128-.159

6 101 00000-11111 .160-.191

7 110 00000-11111 .192-.223

8 111 00000-11111 .224-255




Onepauuna & (AND)

« IP-azpeca, okaHuUMBaIOIUECd BCEMU HYJIAMU, 3ape3ePBUPOBAHBI [J1d
azipeca ceTH (MJIM ITOACETH, €CIU BBITIOJHEHO pa3/ieJIEeHIE Ha II0JICETH).

 IIpu nocTymjieHuU JAaHHBIX U3 BHEIIHUX CETEH MapLIPyTHU3aTOP
ompeziesisieT Ha3HaueHue (I10/ICETh) UCXO0/IS U3 YCTAaHOBJIEHHBIX MACOK.

» B3saB azipec xocTta Ha3HAYEHUs, COJIEPKAIUNCA B TaHHBIX, U aIPEC
MAaCKH IIO/ICETU — MapIIPYyTU3ATOP BBIIIOJHAET JIOTUUYECKOE YMHOXKEHUE
(omeparnuio AND).

= IIpu BeimosiHeHUHU oneparniuu AND Ha BeIxozie Oy/eT 1, TOJIbKO eciu oba
orepas;ia paBHHI 1. [Ipu BRIITOJTHEHUY JAHHOU ONepani OTOpachIBaeTCsI
YacTh a/ipeca COOTBETCTBYIOIIASI HOMEPY XOCTa M OCTAETCs TOJIBKO apec
IIOJICETH.



[ilpoTtoKon IP

« IIpotokos IP ucnosb3yercs Jijis ynpasjeHus paccblikoii TCP/IP
IIAKETOB I10 ceTu Internet.

o QYHKIINH, BO3JIOXKEHHbIE HA YPOBEHBD [P :

o OIIpejesieHne IMaKeTa, KOTOPBIU ABJIsAeTCs 0a30BbIM IOHSITHEM U
eJUHULIEH Ilepelau JaHHBIX B ceTd Internet. Takou IP-m1akeT Ha3bIBAIOT
AararpaMMoOu;

s OIIpejieIeHUe aIPECHOU CXeMbI, KOTOpas UCII0JIb3yeTcA B ceTu Internet;

o IIepefiaua JaHHBIX MeXIy KaHaJIbHBIM YPOBHEM (YPOBHEM AOCTyIIA K
CeTH) U TPAHCIOPTHBIM YPOBHEM (JIPYTUMHU CJIOBAMU
MYJIbTHILTIEKCHIPOBaHNE TPAHCIIOPTHBIX AaTarpaMM BO ¢pperMbl
KaHaJIbHOTO YPOBHS);

o MApLIPYTU3alMA ITAKETOB I10 CETH, T.€. [lepeJava IIakeToB OT OJHOTO
U032 K JIPYTOMY C LeJIbI0 IlepelauM MaKeTa MalllnHe-I10JIy4aTeIlo;

- "Hape3ka" u cOOpka 13 pparMeHTOB HaKeTOB TPAHCIIOPTHOT'O YPOBHS.



OcobeHHocTH IP-npoTOKO1a

« I'maBHBIMU 0COOEHHOCTSIMH IIPOTOKOJIA IP SABJIsIETCS OTCYyTCTBHE OPHUEHTAIINN Ha
(pusryeckoe Wi BUPTyaJIbHOE COeIUHEHNE. DTO 3HAYUT, UTO IIPEXKIE UEM
1I0CJIaTh HaKeT B CETh, MOAYJIb ONIEPAIlTUOHHON CUCTEMBI, peanusytoniui 1P, He
IIPOBEPSET BO3MOXKHOCTh YCTAHOBKM COE€TUHEHN S, T.€. HUKAKOU YIPaBJIAIOIIEN
nHPOpMAIIU KPOME TOU, YTO COAEePKUTCA B caMoM IP-mmakeTe, o ceTu He
repenaercs.

 IP He 3a60TUTCA O MPOBEPKE 1IEJIOCTHOCTH MH(POPMAIIUU B II0JIE TAHHBIX AKETA,
4YTO 3aCTaBJIAET OTHECTU €ro K IPOTOKOJIaM HEHAIEKHOU JJOCTABKU.
[1es10CTHOCTD IaHHBIX IIPOBEPAETCA IIPOTOKOJIAMU TPAHCIIOPTHOT'O YPOBHA
(TCP) niu mpOTOKOJIaMHU IIPUJIOKEHHUA.

 Bca uadopmarnus o myTy, Mo KOTOPOMY JOJI?KEH MPOUTH MaKeT OepeTcs u3
CaMOU CETU B MOMEHT IIPOXOXKJEHUA ITaKeTa.

- 3JTa npoleaypa U Ha3bIBAETCS MAaPIIPyTU3AIHEN B OTJINYUN OT KOMMYTallnH,
KOTOPAas UCIIOJIb3YETCA JIJIA IIPEBAPUTEILHOTO YCTAHOBJIIEHUA MapIIpyTa
CJIEZIOBAHUSA JAHHBIX, 110 KOTOPOMY IIOTOM 3TU JAaHHBIE OTIIPABJIAIOT.



MapuwpyTmnsauma 1 KommyTaumA

» ITpuHIMO MapIIPyTU3AI[UU SIBJISIETCS OHUM M3 T€X (haKTOPOB,
KOTOPBIN oOecreuns1 THOKOCTh ceTH Internet.

e Mapmpyrusanusa ABJIAETCA pecypcoeMKon IIPOLEAYPOH, TAK KaK
TpeOyeT aHa/IN3a KaXKJ0ro MakeTa, KOTOPBIU IIPOXOAUT Yepes IILTI03
WJIU MapIIpyTU3aTop

« Ilpun KOMMyTaAINIMM aHAJTU3UPYETCA TOJBKO YIIPABJIAIOIIASA
MH(pOpMaIs, yCTaHABIMBAETCS KaHA, GU3NIECKUN WU
BUPTYaJIbHBIN, U BCE TIAKETHI IIEPECHLIAIOTCS 110 ITOMY KaHasy 6e3
aHaJIN3a MapIIPyTHOU NH(pOPMAaIUH.

o [Ipu HeycTOMUMBOU paboTe CETH MTaKeThl MOTYT IEPECHLIATHCS T10
PA3JIMYHBIM MapIIPyTaM U 3aTeM COOUPATHCS B €JUHOE COODIIEHUE.

o [Ipu KOMMyTaIlMM IIyTh IPUAETCA KAKAbIN pa3 BBIYUCIIAT 3aHOBO JJIsA
Ka’KJIoro IIaKeTa, a B 3TOM cJIydyae KOMMYyTalus IoTpedyeT O0JIbIIIe
HAKJIQJHBIX 3aTPAT, YeM MaPIIPYyTU3ALUA.



®opmar IP nakera

» B 3arosioBke makera oIpejiesieHbl:
° ajIpec OTIpaBUTesis (4-0€e CJI0BO 3ar0JIOBKA),
o aapec moJrydaTesis (5-0€e CJIOBO 3aT0JIOBKA),
= obmas aauHa nakera (mose Total Lenght)
° THII IepechlIaeMol JaTarpaMMabl (1ojie Protocol).
« Ecinu IP-azipec nosiyuaTtesiss HpUHAJIEIKUT OJHOU U3 ee ceTel, TO Ha
HHTepdeENC 3TOU CeTH IaKeT U OyzeT OTIpaBJieH, B IPOTUBHOM CJIydae IaKeT
OTIIPABAT Ha APYroOU IILJII03.

0 ‘4 |s |12 lezo 24 |2s 2
- | ! , _
Tetal length
Identifica tion Fragmentation o ffset
Time to Lve Prutocnl Header Checksum
Wonrds
Seurce Address
4
Destimation Address
5
Options Padding
6
Data beghns here




TpaHCNOpTMPOBKA NMaKeTOB

¢ 3Has NPOTOKOJI TPAHCIIOPTHOTO YPOBHA, IP-Moay1b IpOU3BOAUT
packancyJimpoBaHue HH(MOPMAIIUU U3 CBOETrO MAKEeTa U ee
HallpaBJIeHHEe Ha MOAYJIb OOC/IY>KUBAHUS COOTBETCTBYIOIIETO
TPaHCIIOPTA.

 IIpu 0OBIYHOMI MpOLEAyPE HHKAIICYIMPOBAHUS ITAKET IIPOCTO
IIOMeIIlaeTcs B II0JIE IAHHBIX hpeliMa, a B CJIy4dae, KOrja 5TO HE MOKET
OBITH OCYILIECTBJIEHO, TO pa3buBaeTcs Ha Oojiee MeJikre (pparMeHTHI.

* Pasmep MakcuMaIbHO BO3MOKHOTO (PperiMa, KOTOPBIN IePeIaeTcs o
cetH, onpepensercs sesuauHo MTU (Maximum Transsion Unit),
OIIpe/ie/IEHHOH JIJIs1 MPOTOKOJIa KAHAJIbHOT'O YPOBHSI.

e JIJ1s1 TOTO, YTOOBI MIOTOM BOCCTAaHOBUTH IMaKeT IP moJKeH Jiep:KaTh
nHGOPMAaIIUIO O CBOEM pa30ueHUN.

»  Jloia sTo men ucnosb3yercs mous 'flags" u "fragmentation offset”. B aTux
II0JISIX OIIPEEsIsIETCs, KaKasA yacTh MaKeTa IoJIydyeHa B JaHHOM dperMe,
€CJIM DTOT MaKeT ObLI (pparMeHTUPOBAH Ha O0JIee MeJIKHEe YaCTH.



—
CtaHaapTt IPv6

e B 1995 roga IETF BeIyCTHIIO IPEIJIOXKEHUA 10
HOBOMY CTaHAAPTy IIpoTOKoJIa [P — IPv6.

* B HOBOM IIPOTOKOJIE:
s HCIIOJIb3YIOTCs O0Jiee JJIMHHbBIE MTOJIA JIJIsl aApeca XOcCTa,
° BBE€AECHBbI HOBbIE€ THUIIbI a/IPECOB,
° YIPOIeHA CTPYKTypa 3arojI0BKa MakKeTa,

o BBeJeHa UJIeHTU(PUKAIIHA TUIIA HTHPOPMAIIMOHHBIX IIOTOKOB /115
yBesinueHus 3QPeKTUBHOCTH 0OMeHa JaHHBIMH,

s BBEJIEHBI MI0JIA UJeHTU(DUKAIIMN U KOHQUAEHIINATIbHOCTU
nH(OpMaIH.



®opmar 3aronoBkKa |IPvé6 nakera

32hit »
v.u.' Prier Flow Label
Paylad Length Next Header Hop Limit
Sowrce Address(128 hit)
Destimtion Address(128 hit)

- B 3arosioBke mosie Version "Bepcusa'’ - Homep Bepcuu IP, paBHoe 6.

« [Ilose Prior "mpuopuret"” MoXeT IIPUHUMATh 3HAUEHUS OT O 710 15. [lepBbie 8
3HaUEeHUH 3aKpeIieHbl 3a MaKeTaMu, TPEOYIONUME KOHTPOJIA MEPENOTHEHNUS,
HaIIpUMeD,

° O - HECUMBOJIbHAsA HH(pOpMAIIHS;

s 1 - uHGOpMAIUA 3aII0THEHU (news),

s 2 - He KpUTHUYHAsI KO BpeMeHH Ilepeiadya JaHHbIX (e-mail);

s 4 - mepenava JaHHBIX pexkuMa on-line (FTP, HTTP, NFS u T.11.);

s 6 - HHTEPAKTUBHBII 00MeH AaHHBIMH (telnet, X);

s 7 - CHCTEMHBIE JJaHHbIE WIN JaHHbIe yIIpaBaeHus ceTbio (SNMP, RIP u T.11.).



dopmaTt 3arosioBKa nNpoToKo/ia

- ITose Flow label "meTka moToka" rpezinosaraercs UCIIOJIb30BaTh AJIs1
ONTUMU3AIINY MapIIPyTHU3AIINU TaKETOB.

s B IPv6 BBOAMTCSA MOHATHE IIOTOKA, KOTOPBIU COCTOUT M3 NaKeTOB. [1akeThl
IIOTOKA UMEIOT OIMHAKOBBIU a/IpeC OTIIPABUTEJIA U OANHAKOBBIU apec
IOJIy4aTesid U PAL APYTUX OANHAKOBBIX OIIIIUU.

- ITose Next Header "cieaxyroniuii 3aroJiIoBOK" OIpezieiseT THII
CJIEIYIOIIEro 3a 3arojJiIoBKoM [P-3arosioBka.

- ITone Hop Limit "orpannueHrie mepexoaoB’ ompesesiseT YHUCI0
IIPOMEKYTOYHBIX IITI030B, KOTOPhIE PETPAHCINPYIOT ITAKET B CETH.

o [Ipu MpOX0KIEHUH IILJII03a 3TO YHUCJI0 YMeHbIIaeTcsa Ha equHuIly. [Ipu
JIOCTUKEHUU 3HaUeHUs "0" IMaKeT YHUUTOXKAEeTCs.

« ITocsie mepBbIx 8 OANTOB B 3aT0JIOBKE YKa3bIBAIOTCA aPEC OTIIPABUTEIS
IIaKeTa M aJipec moJiyyaTesisa nakera. Kaxxapli 3 5TUX aZJpecOB UMEET
JUIUHY 16 OauT.

- JlnmHa 3arosoBka IPv6 cocrasiisieT 48 6aiiTOB.



Appec B npotokone IPv6

- Illectnamuats 6aiiT IP-agpeca ais IPV6 BITJIAAAT JOCTaTOUYHBIMU JIJIsI
yIOBJIETBOPEHUA JIO0OBIX ITOTpeOHOCTel Internet.

» He Bce 2128 afgpecoB MOKHO UCIIOJIL30BATh B KAUECTBE a/[peca CETEBOTO
nHTep@elica B CETH.

« Ilpenrmosiaraercsd BbIZieIeHHUE OTAEJbHBIX IPYII ZIPECOB, COIJIACHO
crenraybHbIM Ipedrkcam BHyTpu IP-azpeca, 110/100HO TOMY, KaK 3TO
J1eJ1aJIOCh IIPU onpeneﬂeﬂpm TI/IHOB cerel B IPv4.

 JIBomuHbIl MpeduKc "0000 010" mpeanosaraeTcs 3aKpenuTh 3a
oTobparkenueMm IPX-aznpecoB B IP-agpeca.
* B HOBOM cTaHJapTe BBIZEIAIOTCA HECKOJIBKO TUIIOB a/IPECOB:
o unicast addresses - agpeca ceTeBbIX HHTEP(dENCOB,
» anycast addresses - ajjpeca He CBSI3aHHbIE ¢ KOHKPETHBIM CETEBBIM MHTEPdENCOM,
HO W He CBAA3aHHBIE C TPYNIION NHTEPPENCOB
o multicast addresses - TpyIIIIOBEIE agpeca.

¢ PasHuna Mexay nocjaeHUMU ABYMs IPYIIIIaMU aJpPecoB B TOM, UTO anycast
address 3T0 ajipec KOHKPETHOTO II0JIy4aTeJis, HO OolpesiesiAeTcs aapec
ceTeBOro nHTEp@eiica TOJIBKO B JIOKAJIbHOU CETH, IJI€ 3TOT UHTEPQENC
IIOJIK/TIOUEH, a multicast-coobiieHre mpegHa3HAYEHO rpyIine HHTep¢EencoB,
KOTOpbIe UMEIOT oAuH multicast-aapec.



MapLupyT13aumsa U apyrme BO3MOXKHOCTM

- B cranzapt 7006aBieHbI TPU HOBBIX BO3MOKHOCTU MapIIPyTH3aIUN:
o Mapuwpymusayus nocmaswuka IP-ycaye,
5 Mapwpymu3auuss MOOUAbHBIX Y3108
°ooasmomamnuveckan nepea@pecauuﬂ.

e OTU QYHKINU PEAIU3YIOTCA IIyTeM NPAMOIO YKa3aHUA
IIPOMEKYTOUYHBIX aIPECOB IIJIF030B IIPU MaPIIPyTU3aIUU ITaKeTa. ITU
CIIMCKHU ITOMEIAIOTCA B JIOTIOJHUTEJIbHBIX 3ar0JIOBKAX, KOTOPbBIE MOKHO
BCTaBJIATH BCJIE/, 3a 3aro10Bkom IP-mmakera.

« Kpowme nepeuncieHHbIX BO3MOKHOCTEN, HOBBIM IPOTOKOJI II03BOJISIET
yAyYMIATh 3awumy IP-mpaguxa. 1 5TOU 11eJIN B IIPOTOKOJIE
IIPEAYCMOTPEHHI CIIelMaIbHbIE OII[UN.

= [lepBas onuuda npesgHasHadeHa Jid 3aluThl OT IoaMeHbl IP-azpecos
MallIuH. HpI/I €€ NCII0OJIb3OBAHHUHU HYKHO KpOME aJpeca IIOAMEHATD U
COAEPKNMOE I10JIA I/IILeHTI/I(l)UI/IKaL[I/II/I, 49TO YCIIOKHAET 3aa4y
3JIOYMBIIIJIEHHUKA, KOTOPbIU MAaCKUPYyeTCA MO APYTYIO MAIINUHY.

s Bropas omnnus cBs3aHa c mudpamnuen Tpaduka.



UHTerpauma npoToKo/10B B
rno6asibHoM |IP-ceTH

 JIJis TIpeocTaBIeHUs Ka4eCTBEHHBIX U Pa3HO0OPa3HbIX YCIIYT OOJIBIITHHCTBO
KPYIHBIX IJT00AIbHBIX CETEN CTPOUTCSA IO YETHIPEXYPOBHEBOU CXEME

SDH/PDH

Maructpans WAN




