KOMNbOTEPHLIE CETU

N

’ Hepenaqa JaHHBIX

| BHIBI KOMMY TALIHH:
- KOMMYTaIuA KaHaloB (circuit switching):

- KOMMYyTalusa coo0ImeHnii (message switching):
- KoOMMyTanus maxkeroB (packet switching).
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Agpecauuns

L 3aroI0BOK KaKI0r'0 IaKeTa COMEPIKIT
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TToTydaTes aJipec OTIIPABUTENIA U IIOTyYaTeNns



Cetu Ethernet

Ethernet — camag IMOIIYJIAAPpHAA TCXHOJIOI'TIA JTOKAIbHBIX ceTell.
Ot1iamnyaercs HpOCTOTOﬁ II HI3KOII CTONMOCTBIO.

Anpeca y3n0B Ethernet HazpiBaroTca MAC-agpecamMu.

MAC-anpec
00:2d:43:12:5¢:29

=
MAC-agpec ‘——
00:fa:33:01:02:03



Apgantep Ethernet

Kaxnoe ycrpoiictBo Ethernet mony4daet yHukanpHblil MAC-agpec
Ha 3aBole. MAC-aapec nMmeeT JINHY 6 OaliT, IIEPBBIe TPU 13
KOTOPBIX — HASHTH(PIIKATOP IIPON3BOIUTEA.

MAC-agpec:
00:13:49:00:cd:42
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Kagp Ethernet

MAC-agpec MAC-agpec Tun*  Ilones3nsle nanHple FCS**
morydaTels  OTIpaBUTENIS

oT 46 1o 1500 Gaiit

* THII COACPKIIT I"IﬂeHTI'I(l)HKaTOp, OHI’ICBIBaIOHII'Iﬁ, 9TO IIMCHHO
I[IEPpEaacICAa B TCIIC IIAKETA.

** FCS — Frame Checksum — koHTpoJIpHasA cyMMa, II03BOIISAIOIIAS
IIPOBEPUTH, YTO JTaHHBIe He OBLIIH MOBPEKIAEHEI IIPII Ilepeaaye.



CeTeBoe obopyaoBaHME

3amgada ceTeBOro o0Opya0BaHIS — JOCTAaBUTH KaJp
nony4darenro. CoBpeMeHHBIe ceTnl Ethernet cTposrcs Ha OCHOBe
KOMMYTaTOPOB.

IIOPTEL
KaOean

YcnoBHoO Bce ceTeBoe 0b6opynoBaHMe MOXHO pasgenntb Ha 3 Buaa
-KOHLIEHTpUpYoLLEee

-KOMMYTUpYHOLLIEE

-MapLipyTM3upyoLlee



KommyTaTopbl Ethernet

KoMMyTaTOpBI COEAMHSIOTCS ¢ OKOHEYHBIMH y3IaMII 1 MEKIY
coOOIl.

KOMM}/Q)iI
\ MAC-aznpec
T 00:2d:43:12:5¢:29

||
MAC-agpec “——
00:fa:33:01:02:03



Tabnuua dpunsTpaummn

OTK}’I[H KOMMYTATOP 3HACT, K KAKOMY ITOPTY IIOAK/IHOYCH TOT I

IIHOII IIOJTy4aTesb”?

TaGmuna ¢uapTparun:

KOMMYTaTop

I[Topt |MAC-agpec
| 00:fa:33:01:02:03 mopr 1 OpT 2
2 3:dd:23:a1:b2:c0
| | —
N—_ —_—

00:fa:33:01:02:03 03:dd:23:al1:b2:c0

Unicast MAC Address Ageing Time = 300

VID VLAN Name

MAC Address Port Type
00-13-CE-A5-33-18 2 Dynamic
00-19-5B-83-43-F4 CPU  Self
90-F6-52-97-12-2C 2 Dynamic

CC-AF-78-7C-BC-47 2 Dynamic



Tunbl pacchbInokK

MAC-agpec
[IoJIy4aTens

* OxHoanpecHas paccblika (Unicast)

* ['pynmnosas pacceuika (Multicast)
BocbMoOI OuT MAC-anpeca yCTaHOBJIEH B €IUHUILY

* [IInmpokoBelaTenbHas paccbliKa — BceM y3i1aM (Broadcast)
MAC-agpec umeet Bun ff:ff:ff: ff:ff:ff. Bce OUTEI yCTaHOBIIEHEI B
EAIHILY






[[mobanbHble ceTu

ITouemy Ethernet He roaAHTCA I714 NOCTPOSHHA IT100AIBHBIX CeTel?

[ToToMy 4TO KaKIBIH KOMMYTATOP JOIKEH COAEpP KaTh TaOIHITY
gcex MAC-agpecoB CETH. a B I1I00ATbHOH CETH MHJITHOHEI V3710B.

['mobGanpHAasA CETh CTPOHUTCA OOBEAHHEHHEM JIOKATIBHBIX CETEH C
IIOMOIIBE MAPUIPYVIILZANOPOE.

MapIIpyTH3aTOP

Ty

/

MapHIpyTH3aTOP

ZuXFI



CeTeBble aapeca

ITommmo nokanmpHOro MAC-aapeca KaKIoMy Y371y CETH
Ha3HAYaeTCs CETeBOIl aapec, KOTOPBII COCTOUT I3 ABYX YacTell:
azmpeca cemu 1 aJipeca yz1a.

CETEBOII aZpec

00000

/ \

aJpecC CCTI aJpecC yi3jia




|P-agpec n macka

[P — Internet Protocol, caMpIil pacipocTpaHEHHBII CETEBOIT
IIPOTOKOIL.

IP agpec nmeet qunHy 4 GailTa I 3a0IICBIBAETCS TaK:

192 . 108 .34 .9

Kakas gacte IP-agpeca oTBedaeT 3a ceTh, a Kakas 3a y3ell,
omnpenessieTcss OUTOBOI Mackoil.

T
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7007077 % 0000 ... 00 ] awee cemn
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Tabnuua mapLipyTm3aumm

MapIIPyTH3aTOP MapIIPYTH3aTOP
192.168.1.1 B 10355 3 [ 10.3.24.6 }0.3.24.40""“ 1

192.168.1.0 10.3.22.0 10.4.0.0

CeTh MacKa |BBIXOOHOH |CIE€IVIOIIHH
HHTep(ec | I1Tr03
192.168.1.0 |24 ethO —
10.3.22.0 |24 ethl —
10.3.24.0 |24 eth2 —
10.4.0.0 16 eth2 10.3.24.40 ZVXEl



VIHKancynauus

J__[J'Iﬂ IIcpeaatil IP-makeTa 1o J0KaJIbHOII CCTII, OH BKIAABIBACTCA
BHYTPB Ka/Ipa Ethernet. Hepe,:[atla OIJHOI'O IIAKETa B KAUCCTBC
«ITOJIC3HBIX JAHHBIX» APYIOI'O ITAKETAa HAa3bIBACTCA zmxancy.mz;uez?.

T 0x0800 ykaspIBaeT Ha TO, UTO nepenaercs IP.

Kazp Ethernet

oT 46 1o 1500 GaliT -

ITOJIC3HBIC JaHHBIC




192.168.1.20

“ 00:14:¢c2:d8:8b:3e
=

XO04YeT OTIIPpaBUTh

et YK IP 192.168.1.21?
192 168.1.21 (6cem) «Y xoro IP-anpec 2. 1.217»

192.168.1.21

Y‘OO:44:32:d7:24:69

«¥Y Mens IP-anpec 192.168.1.21 n
MAC-agpec 00:44:32:d7:24:69 »
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[lepegaydya yepes L3

MapLIPyTI3aTOP

4"%‘”_3_ =
192.168.1.1 —— 10.3.22.3

00:13:49:23:d3:5¢ 00:13:49:23:d3:5f

KOMMyTaTOp KOMmyTaTop

-b <

192.168.1.20 10.3.22.30

00:14:¢c2:d8:8b:3e 00:14:c2:33:5d:3a
A s

o = o =




TTL

B 3aronoBke IP-nmaketa cogepsxurcs 3HaueHue TTL — Time to Live,
KOTOPO€ YMEHBIIAETCA Ha €IIHINY P IPOXOKICHIIIN
MapuipyTtisaropa. Korzma oHO YMEHBIINTCA 10 HYJIS, TAaKeT OyIeT
yaaneH. TTL rmomoraet m30aBUTE CETH OT «3a0JIyANBIIIIXCS IIAKETOB,
XOIAINIX I10 KPYTY.

TTL 3aHnMaer 8 OalT.

IIaket IP

IP-anpec IP-anpec
OTIIPABUTEIIA | IOTIyYaTE A

ITOJIC3HBIC JaHHBIC




[1nnHa 3arosioBka 1 NakeTa

3aroJIoBOK 1 Teno [P-nmakeTra MOTYT OBITh IIEPEMEHHOII ITIIHEI,
II03TOMY B 3ar0JIOBKE COIEPJKUTCS Iose qInHEI 3aronoska (IHL), i
ninnHbl maketa (Total length).

IIaket IP

[P-agpec IP-agpec
OTIIPABUTEA | [IOIYUATEIA

ITOJIC3HBIC JAHHBIC




dparmMeHTauung

JlmiHa IP-mmakeTa MOKeT cOCTaBIATh 10 65535 Oainit. Ecinu ctaHmapt
noKkanbpHOI cetu (Hanpumep, Ethernet) He mo3BoiseT nepeaaBaTh
Takue OoIbIIIe OIOKI JaHHBIX, MAPIIPYTII3aTOP Pa300bET IIaKET Ha
(bparMeHTHL

Kaxaplil (pparMeHT MeeT CBOII 3aro;1oBoK IP, B KOTOpoM yKazaH
HoMep parMeHTa (Identification) u cmeleHne ¢pparmMesHTa OT Havalla
nakeTa (Fragment offset).

Kaxaplll ceTeBOIl HHTep(eIic (MOPT) MapUIPyTU3aTOPa NIMEET
napamerp MTU — Maximum Transmit Unit, B KOTOpOM yKa3aH
MaKCHIMAaJIBHBIII pa3zmep IP-nakerta, nmoaaep KiBaeMblil I10IK/ITFOUEHHOII
JIOKaJIbHOI CETHIO.



AOpecauusa npunoxxeHumm

192.168.1.20
nprtokeHne |
iy . ” | IPILTOJKEHIIE 2
J -

_ e
| | | | I IIPIIIIOKEHIIC

Ha ogaoM IP-agpece MoKeT padOTaTh HECKOJIBKO HE3ABICIIMBIX
IIPIUIOKEHNIL, TO3TOMY BHYTPS [P BKiIaaeIBaeTcs elie oauH
IIPOTOKOJI, OTBEUAFOLIIII 32 CEAHC CBS3I MEKAY MPIUIOKEHIISIMIL.
CeaHcoBble NPOTOKOSbI:
UDP

TCP/IP
IGMP



CeaHcoBbin npoTtokost UDP

Kazp Ethernet

oT 46 1o 1500 OaiiT

/ ITaxer IP \

IP-agpec IP-agpec
10JI€3HbIE JaHHEIE
OTIIPABHTEIA | [TOTyUaTe I

| eT UDP

KOHTP.
cyMMa

ITOJIC3HBIC JAHHBIC

B JIHHA




CeaHcoBbin npoTokon TCP

CepBep Knnent

SYN(C SEQ 0)

SYN(S_SEQ 0)

ACK(C SEQ 1)

1]}




Mopenb OSI| cteka TCP/IP
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}
Ctek TCP/IP

MpuknagHeie nporpaMmbl

MpunoxeHun SNMP

SMTP | RPC ITELNET Xwin | DNS || ASN.1 H TFTP [BOOTP’

TPaHCNOPTHbIN TCP UDP
Mporoxonsl IP, ICMP, IGMP
MpoTokona IP MapLupyTH-
RE
CeTtesoro IEEE 802.3 Ethernet
nHTepdelica IEEE 802.2, ISDN, ATM u 1.4

1 AnnapaTHbiii




