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OCHOBHU MOMEHTH

 Ethernet

* MAC anpecu
* Timing
» Konnenrparop (Hub) u xomyTarop (Switch)
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Ethernet

* Ethernet crangapTsT € chb37aMeH 3a MpEKa B
eJHa cTpajia uid B CbCCIHU CTPAJX HA CITHO

msacTto — LAN.

» Koraro ce nmoisBaT ontuunH kadenu u Gigabit
ckopoctH, Ethernet moxxe na ce momsa 8 MAN
MperKa — B paMKHTE Ha €IUH I'paj,.

e Ethernet Mmoxe ma ce mons3Ba U B HIKOJIKO
oomactu mexay LAN u WAN Ho 10-PALKO.

Application

Presentation

Ethernet is defined by Data Link

Transport A
layer and Physical layer protocols.

Network
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Data Link

LLC 802.2
c Ethernet
802.3
Physical

10/1/2024 JOILL. I-p MHK. AHIbH XBKb 3




(pHIAYECKA

Ethernet nmpeam u cera

"ob1ma mHHa" ‘ ‘ ‘ ‘
JOrHYecKa

TONOJIOTHSA

"o0Ima mHHa"

¢pHIHYECKA
TONOJIOTHS
1133&311311
Joru4eckKa
TONOJIOTHS
"oOIa mHHEE"

Printer-PT
Printer0

Server-PT PC-PT
Server( PCO
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XapaktepucTuku Ha Ethernet

PaboTu Ha KaHaJIeH, HO X HA (DU3UYECKH CIIOMH;
MetoasT 3a noctbn g0 cpemara ¢ CSMA/CD;

M3TOYHUKBT U OJIyYaTEIIAT CE
naeHTuumpar ¢ pusudecku agpecu (MAC),
KOWTO Ca YHUKAIIHH,

[ Iprimara KOHTPOIJI 32 KOPEKTHO ITOJIyYaBaHEe Ha
npeaaBaHus PpenmM.
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Fast Ethernet
* 100 Base-TX — 100 Mbps, n3non3sa kabemu ¢

YCYKaHU JBOUKH
IIpenasa mol/2, nonyuasa no 3/6
n3non3Ba 4B/5B xonmpane

» 100 Base-FX — 100 Mbps, uzmoi3Ba
multimode onruuen kaden.
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Gigabit Ethernet

* 1000 Base-T — 1Gbps n3non3sa xadenu ¢
YCYKAaHM JBOMKH. V3mon3Ba BCHYKH 4 TBOWKH,
[IpeaBa v MojydyaBa €IHOBPEMEHHO.
M31mon3Ba ClI0)KHO KOAUPAHE.

e 1000 Base-SX — u3mnoisea multimode onruuen
Ka0eJI ¢ KbCa IbJIKMHA HA BhJIHATA.

« 1000 Base-LX — m3nom3Ba single/multimode
OINITHYEH KaOEJ C IO-IhJra IbJIKUHA Ha
BbJIHATA.
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10 Gbps Ethernet

3a pabota Ha ronemu pazcrosHus— MANS u
WANS

M3non3Ba ceuys popmar Ha (pperiMa KaTo
ocra"anute Ethernet sepcumn.

JlocTurar ce u mo-rojIeMu CKOPOCTH — IIPH
cat8 — 10Gbps, 25Gbps nau 40Gbps, HO 10

TN N

10ft Blue CAT8 Ethernet Cable, 7t Black CATS Ethernet Cable
ST A0GRS, 26HE Fasyboot SIFTP, 40Gbs, 2GHz, Easyboot
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Ethernet Timing

» 3akncHeHue — Delay/Latency
— Ot ycTponcTBara

— Ot npeHocHara cpejna

oo o o o O

Sending Device Receiving Device

- o
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Ethernet ¢ppeiim

v
_

46-1500
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AJIpecyUpaHe Ha KaHAJIEH CJI0M

* MAC anpecsT € yHUKaJICH

* B nokanuusa cermeHT MAC aapecsT €
OOCTAaThYCH J1a HACHTU(UILIMpPA YCTPOUCTBATA,
KOUTO KOMYHUKHPAT.

* Mexay CErMEHTH UICHTU(UKALMUATA € C aJIpeC

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

X i X |
I X : X : thpeiim 3aD 'I
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Ethernet MAC axpec

* YHUKaJIHO HACHTU(HUIPA YCTPOMCTBO B
cermenTa (aerosara NIC).

* 3anucad ¢ B ROM, Ho ce xonupa B RAM.

 [InpBuTe 3 bytes napeHTHGHUIIUPAT TPOU3BOIAUTEIIS
(Organizationally Unique Identifier)

* YcrpouctBoro uete MAC aapeca Ha
NECTUHALMATA, 32 Aa pa30epe HAKBE 1€ U3IpaTh
dperma.

* KomytaropsT uere MAC anpeca Ha
NECCTUHALIMATA, 32 J1a IIPELIEHU HAKBJE IIIE
mperparu pperma.
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MAC anpec

e ChrcTou ce oT 48 OMTa U Cce 3arucBa Imo
pa3INIHY HAUMHMU:

— 00-05-9A-3C-78-

00

— 00:05:9A:3C:78:00

— 0005.9A3C.7800

* ToBa € equH U ChbIII aJIpecC.

MAC Address Format

Organizational Unique
Identifier (OUI)

Vendor Assigned
(NIC Cards, Interfaces)

- 24 bits =

<| 6hexdigts |>

<| 00B02F |>

<| Ciso |>

- 24 bits -

<< | 6Ghexdigits |>

<[ 3a07BC  |>

<< |particular device| >

* 00-05-9A ¢ ID na npousBoauTes, IpUCBOCH €

ot |IEEE

* 3C-78-00 e mpucBOEH € OT NPOU3BOAUTEINS

10/1/2024
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C:\Users\Veneta Aleksieva>ipconfig/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 (1
Autoconfiguration 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 - - . . > Yes

Ethernet adapter Bluetooth Network 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 = Layer 3

* MAC aapecurte ce U3M0J3Bar 3a UJACHTU(UKAIIMSI HA YCTPOMCTBOTO B
JTOKAJTHUSI CETMEHT Ha MpesKara.

* IP agpecure ce U3noa3Bar 3a NPEeXBbPIISIHE HA JAHHU MEXTY pa3IndyHU
CErMEHTH B Mpekara. Te naeHTu@uuupar KakTo Mpekara, Taka u
YCTPOMCTBOTO.

* IP agpecure ce BUCBaT B XeAbpa OT XOCTA HA U3TOYHHUKA U OCTABAT €IHHU
U CBILU JI0 JE€CTUHAIIUATA.

* B xenbpa Ha pperima MAC agpecute Ha U3TOUHUKA U JIECTUHALIUATA CE
CMEHSIT 3a Bceku Ethernet cermenr, a 3a T€31 CETMEHTH, B KOUTO HE €
Ethernet, uma npyra agpecna cxema.
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Unicast, multicast, broadcast

 Unicast e cro01eHne 10 KOHKPETESH XOCT.
Moke na Opae Ha 2 WM 3 CIIOH.

* Broadcast e cr001IEHUE 10 BCUYKH XOCTOBE B
MperkaTa. Moxxe 1a Obze Ha 2 Ui 3 CIOMH.
“Host” wactTa 3a IP agpeca e camo ¢ 1-11u, a 3a

MAC angpeca Bcuuku OuTOBE ca 1-1u:
FF:FF:FF:FF:FF:FF B 16-nuno.

* Multicast e cro0MICHNE HO TPYyIIAa YCTPOMCTRA.
Moske 1a ObJie caMO Ha 3 CJOM.
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KoHIIEHTpaTop U KOMYyTaTop

=

* Ilonenena cpena

* [Togenena bandwidth KOHIIEHTPATOD

e Konusuu (Hub)

=

* Point to point Bpb3ku

_ KomyTrarop
 Hemonenena bandwidth (Switch)
* Usmonssa full duplex

e bes xomu3zun
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Bwropocu ?

bnarogaps 3a BHUMaHHETO !
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