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OCHOBHU MOMEHTH

* Ethernet
* MAC aapecu

* Timing

* Konnenrparop (Hub) u komyTarop (switch)
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Ethernet

* Ethernet cranaapThT € Ch34aZICH 32 MPEKa B

€JIHA CTpajia Uil B CbCEIHU CIPAU HA €IHO
MmsacTo — LAN.

* Koraro ce non3Bar onTuyHu kKadeau u Gigabit
ckopoctH, Ethernet moxxe ma ce monzsa B MAN
MpEKa — B pAMKHUTE Ha €QUH Ipas.

 Ethernet MmoXxe 11a ce moJji3Ba U B HIKOJIKO
obmactu mexay LAN u WAN Ho 10-PAIKO.

Application

Presentation

Ethernet is defined by Data Link

Transport A
layer and Physical layer protocols.

Network
Data Link LLc 802.2

a1 HINK pac s Ethernet
Physical
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XapaxkrepucTuku Ha Ethernet

PaboTu Ha KaHaJIEH, HO U Ha (DU3UYECKHU CIIOM;
MetoabT 3a nocThn a0 cpegara € CSMA/CD;

M3TOYHUKBT U OJIyYaTEIIAT CE
uaeHTuguuupar ¢ puzndecku aapecu (MAC),
KOUTO Ca YHUKAJIHU;

[Ipuiara KOHTPOJ 3a KOPEKTHO ITOJIy4aBaHE Ha
npeaaBaHus Ppeim.

npod. 1-p unx. Benera Anekcuena



Fast Ethernet

* 100 Base-TX — 100 Mbps, uznoi3Ba Kkadeju c
YCYKaHU JBOUKH
IIpegaBa nmol/2, mony4apa mo 3/6
n3roi3Ba 4B/5B konupane

* 100 Base-FX — 100 Mbps, n3nonssa
multimode onTuyeH kade.
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Gigabit Ethernet

1000 Base-T — 1Gbps n3nonas3Ba kadenu ¢
yCYKaH! ABOWKH. M310/13Ba BCUUKH 4 NBOWKH,
[Ipe1aBa v IMojydyaBa €IHOBPEMEHHO.
M3mos3Ba Ci10XKHO KOJUPaHE.

1000 Base-SX — nzmon3Ba multimode ontnueH
Ka0eJI ¢ KbCa IhJIKMHA Ha BhJIHATA.

1000 Base-LX — n3non3sa single/multimode
OINITHYEH KaOEJ C IO-IhJTa IbJIKUHA Ha
BbJIHATA.
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10 Gbps Ethernet

* 3a paboTa Ha rojieMu pa3cTossHuss— MANSs u
WANSs

* M3non3Ba ceiius popmar Ha pperiMa KaTo
ocra”ainute Ethernet Bepcun.

* JlocTurar ce u mo-rojaeMu CKOPOCTH — IIPH
cat8 — 10Gbps, 25Gbps nnu 40Gbps, HO 110

30m. \ \\

10ft Blue CAT8 Ethernet Cable, 7ft Black CATS Ethernet Cable,
S/FTP, 40Gbs, 2GHz, Easyboot SIFTP, 40Gbs, 2GHz, Easyboot
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Ethernet Timing

* 3akbcHeHue — Delay/Latency
— Ot ycrpoucrTBara

— Ot npeHocHara cpejna

oo o o o 0

Sending Device Receiving Device

-
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Ethernet ppeim
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46-1500

8/3/2022

npod. 1-p urxk. Benera Anexcuena

10



AJIpecyUpaHe Ha KaHAJIEH CJI0M

* MAC aapecsT € yHUKAJICH

* B nokannus cerMeHT MAC anpecsT €
OOCTAaThYCH J1a UACHTH(ULIMPA YCTPONCTBATA,
KOUTO KOMYHUKHPAT.

* Mexay CEerMEHTH UICHTU(UKAIUATA € C aApecC

ot ropeH ciaoi (IP, IPX...).
=

g2 g
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Ethernet MAC aapec

* YHUKaJIHO HACHTU(HUIPA YCTPOMCTBO B
cermenra (Heroara NIC).

* 3anucan ¢ B ROM, Ho ce konnpa B RAM.

* [IspBute 3 bytes naeHTUULIMPAT OPOU3BOTUTEIS
(Organizationally Unique Identifier)

* YcrpouctBoro uere MAC anpeca Ha
NECCTUHAIMATA, 32 Ja pa30epe HAKBE 1€ U3IpaTh
dperma.

* KomytaropsT uere MAC agpeca Ha
NECTUHAIIMATA, 34 1a IPEILIEHU HAKBIEC 1IE
Iperparu ppenma.
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MAC aapec

CocTou ce oT 48 OurTa U ce 3arumcBa 1o

pa3JINYHU HAYWHU:
— 00-05-9A-3C-78-00

MAC Address Format

Identifier (OUI)

Organizational Unique

Vendor Assigned

(NIC Cards, Interfaces)

—00:05:9A:3C:78:00 =

24 bits

— 0005.9A3C.7800

<|

Cisco

ToBa € eIMH U ChII aapec.

e

<| Bhexdigits |>
<| o0602F |>

| >

-

24 bits

e

<< | Bhexdigits |>

<| 3ao07BC |>

<< | particular device| >

00-05-9A e ID Ha npoU3BOAUTEIISA, IPUCBOEH €

oT IEEE

3C-78-00 € mpHCBOEH € OT NPOU3BOAUTECIIS
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C:\Users\Veneta Aleksievaripconfig/all
Windows IP Configuration

Host Name . . . - =« « « -« .« . 1 PC-Veneta
Primary Dns 5u${1x e e e .

Node Type . . . - = « « =« « . : Hybrid

IP Routing Enabled [

WINS Proxy Enabled. . . . . . . . : No

Ethernet adapter Local Area Connection:

Media State . . . . . : Media disconnected

Connection-specific DNS Su{{1x
Description . . . . . . . . . . . : Realtek PCIe GBE Family Controller

Physical Address. . . . . . . . . : 1C-39-47-B1-1B-35
DHCP Enabled. . . . . A (5
Autoconftiguration Enabled R (5

Wireless LAN adapter Local Area Connection® 2:

Media State . . . . . . : Media disconnected

Connection-specific DNS Su{{1x

Description . . . . . . . . . . . : Microsoft Wi-Fi Direct Virtual Adapter
Physical Address. . . . . . . . . : 08-D4-0C-A8-D9-AB

DHCP Enabled. . . . . . - - . . Yes

Autoconfiguration Enabled A (5

Ethernet adapter Bluetooth MNetwork Connection:




Pasnukara B aapecupaHeTo

Original Source Final Destination

192.168.1.110 172.16.1.99

—_— Source IP Destination IP
Destination NIC Source NIC 192.168.1.110 172.16.1.99

L2 = Layer 2 L2 Header L3 IP Packet
L3 = Layer3

* MAC aapecurte ce U3I0J3Bar 3a UJACHTU(UKAIIASI HA YCTPOMCTBOTO B
JIOKaJIHUS CETMEHT Ha MpEXara.

* [P agpecute ce U3MOJ3BAT 3a NPEXBHPJISTHE HA TAHHU MEXY Pa3InuYHU
CErMEHTH B Mpeskara. Te uaeHTu@uuupar KakTo Mpekara, Taka u
YCTPOUCTBOTO.

* [P agpecute ce BIIMCBAT B XEbpPa OT XOCTA HA U3TOYHUKA U OCTABAT €IHU
U CBILHU JI0 JIECTUHAIIUITA.

* B xenbpa Ha pperima MAC agpecute Ha U3TOUHUKA U JICCTUHALIUATA CE
CMEHST 3a Bceku Ethernet cerMeHT, a 3a T€31 CErMEHTH, B KOUTO HE €
Ethernet, uma gpyra aapecHa cxema.
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Unicast, multicast, broadcast

Unicast € cb00111eHHE 10 KOHKPETEH XOCT.
Moske na Opae Ha 2 WiIH 3 CIIOM.

Broadcast e ¢cp001IIeHHE 10 BCUUKH XOCTOBE B
MperkaTa. Moxke 1a Oblie Ha 2 UiIn 3 CIIOM.
“Host” vacrtra 3a IP agpeca € camo ¢ 1-1iu, a 3a

MAC anpeca BCHUku OMTOBE ca 1-1u:
FF.FF.FF:FF.FF:FF B 16-nuHo.

Multicast € cr001IEeHNE N0 IpyIla YCTPONCTRA.
Moxxe na Obae caMo Ha 3 CJIOH.
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KoHIIEHTpaTop U KOMYTaTOp

=

* Ilonenena cpena

e Ilonenena bandwidth KoHIeHTpaTop

» Konuzun (Hub)
* Point to point Bpb3ku

. KomyTarop
 Hemonenena bandwidth (Switch)

* M3non3sa full duplex

e bes koau3un
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Bosrpocu ?

bnarogaps 3a BHUMaHHETO !



