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2.1 MANG ETHERNET




Muc tieu

- Pinh nghia, nhan dién cc thanh phan, liét ké chirc ning,
dinh nghia Kich thudc cia mang cuc bo.

- M0 ta qué trinh phat trién, cac chuan cia mang Ethernet.

- Binh nghia cach thirc hoat dong cia CSMA/CD.

- Binh danh cac truong ctia frame Ethernet va giai thich chirc
nang cua chung.

- Liét ké dic trung, dinh nghia muc dich va cac thanh phan cua
dia chi Ethernet.

- Pinh cau tric so6 thap luc phan va chirc ning cia dia chi
MAC trong mang Ethernet.




Qua trinh phat trién mang Ethernet

Ethernet dugc phét trién dau tién vao thap nién 70 bai DEC, Intel, and Xerox,
va duoc dat tén la DIX Ethernet. Thick Ethernet la tén khac (bdi vi mang nay
str dung cap dong truc kich thude 16n).

Téc d6 truyén dir liéu dat duge 10 Mb/s.

Chuan Ethernet ra doi vao thap nién 80.

T6 chiuc IEEE d3 dua ra chuan Ethernet 802.3 hoat dong gui dit liéu trén
mang Ethernet dua trén phuong thirc Carrier Sense Multiple Access with
Collision Detection (CSMA/CD). Ethernet 802.3 dac ta 16p vat ly (16p 1 mo
hinh OSI), va phan Media Access Control (MAC) cua 16p lién két dit liéu (16p
2 md hinh OSI). Ngay nay, tip cac chuan ndy duoc goi véi tén don gian 12
“Ethernet.”




Pinh nghia LAN (Local Area Network)

» LAN la mang may tinh ma céc thiét bi noi két trong
1 pham vi dia Iy gan nhau. Mang cuc bo ¢ thé chi
gom 2 may tinh & nha, van phong nho hoic hang
trim may trong nhiing tod nha gan nhau d6i véi cac
cong ty 16n

» Vi du: Mang cuc bd van phong nho va cong ty 16n.




Mang cuc b (Local |Area Network)




THANH PHAN CUA MANG LAN

= May tinh
- PCs
— May chu
= Phan Noi két
~ Card mang
— M&i trrdrng truyén
= Thiét bi mang
—~ Hubs
— Switches
— Routers
= Giao thirc
— Ethernet
- IP
— ARP ...




Chure nang cua mang cuc bo

LANs cung cap cho nguwdi ding kha nang truyén théng
va chia sé tai nguyén :

Dir liéu va ung dung: Khi nguoi ding két n6i vao LAN, ho
cd thé chia sé tap tin va ngay ca cac chuong trinh tmg dung

Chia sé tai nguyén: La nhiing thir dugc chia sé¢ bao gom
thiét bi xuat/nhap nhu camera, may in, may quét.

Cung cap Con dwong két néi dén cac mang khac: DPoi voi

cac tai nguyen 0 Xa mang cuc bo thong qua gateway c6 thé
cung cap con du’()’ng nbi két cac tai nguyén tir xa nay. Vi du
nhu truy cap wed tir xa.




Kich thudc ctia mot mang cuc bd

Mang cuc bd c6 kich thuwdc thay ddi phu thudc vao yéu cau va
moi treong chung hoat dong




CHUAN ENTHERNET

OSI Layers LAN Specification




Phuong thitrc quan trj tin hiéu truyén trén
mang(CSMA/CD)

- 2333
- 8883

- }?g_g




Tin hiéu Ethernet dwoc phat t&r méi may ndi vao mang, ding mét tap cac qui tac dac biét dé xac dinh tra
dang phat.

Ethernet quan tri tin hiéu trén mang bang phwong thirc Carrier Sense Multiple Access with Collision Detec
(CSMA/CD), hinh trén minh hoa tién trinh CSMA/CD thwc hién.

Trong mang Ethernet, trwdc khi phat tin hiéu, may tinh phai Iang nghe trén méi trwong truyén. Néu moi trud
truyén dang & trang thai nghi, may tinh sé& gt di liéu. Sau khi tin hiéu dwoc phat di, tat cd cac may tinh kha
trén mang sé canh tranh nhau tim th&i gian nghi ké tiép dé giri frame khéac. Qua trinh canh tranh tim théi gia
nghi c6 nghia 1a khéng c6 tram nao c6 wu thé hon céc tram con lai.

Céc tram trén mang cuc bd CSMA/CD c6 thé truy cap mang bat ky Iic nao. Trwdc khi givi div liéu, cac tram
CSMA/CD lang nghe mang dé xac dinh xem mang da dwoc st dung hay khéng. Néu mang dang dwoc st
cac tram sé phai doi. Néu mang dang ranh rdi, cac tram sé phat di liéu. Pung dd (collision) xay ra khi 2 tr
phat di¥ liéu mét ltc (xem hinh). Trong trwéng hop do, ca hai tin hiéu déu bj hdng, va cac tram phai gui lai t
sau d6. Tram CSMA/CD phai c6 kha nang phat hién dung do dé gui lai tin hiéu khi can thiét.



Khi mét tram phat, tin hiéu dwoc xem nhw |1a carrier. Card mang sé nhan biét dwoc carrier va tw kiém ché v
phat tin hiéu I8n mang. Néu khéng c6 carrier, mot tram dang doi sé biét rang da san sang dé phat tin hiéu.
nang nay dwoc goi la nhan dién carrier (“carrier sense”). Toan bd phan mang trén dé xay ra dung dé dwoc g
mién dung dé (collision domain). Kich thwéc mién dung do anh hwéng dén hiéu nang va théng lwong cta m
Ethernet.

Trong tién trinh CSMA/CD, khéng c6 dd wu tién cho cac tram, vi thé tat ca cac tram trén mang déu co quyeén t
xuat nhw nhau, vi thé xuat hién kha nang cung truy cap (“multiple access”). Néu co tir 2 tram tr& 1&n cé gang
di liéu cung luc dung dd sé xay ra. Khi xay ra dung do cac tram sé thwc hién thuat toan backoff sinh ra thei g
ch® ngau nhién trwédce khi phat lai tin hiéu. Cach lam nay sé gitp ngan chan cac may tiép tuc cb gang tin hié
dong thoi dé la ky thuat gidi quyét dung dd “collision detection”



Cau tric Frame Ethernet

Cac bit nhi phan truyén trén mang Ethernet dugc to chic t
ting frame. Frame 13 don vi dit liéu trong ethernet bao gdm
thong tin header, thong tin trailer, va ndi dung thong tin can
truyen tai.



F

CAau truc Frame Ethernet

Field Length,
in Bytes Ethernet

Field Length.
in Bytes IEEE 802.3
7 1 6 6 2
s
Preamble || DesH . l“"ﬂ““ f;,"d""“ Length
F

S50F = Start-of-Frame Delimiter
FCS = Frame Check Sequence




Hinh trén minh hoa cac trwdng théng tin cia Frame Ethernet :

‘Preamble: trwdng théng tin gébm 7 bytes chira cac bit 1, 0 lién tiép, né cé tac dung dong bé tin
hiéu.
-Bat dau frame (Start-of-frame - SOF chi c6 trong 802.3): Truwdng thdng tin gom 1 byte ¢ gia
10101011, dung théng bao cho may nhan biét diem bat dau cua Frame.
*Dia chi dich (Destination address): Trwdng dia chi dich chira dia chi vat ly cia card mang ma
nhan.
Dia chi nguon (Source address): Trwong dia chi ngudn chira dia chi vat Iy cda card mang may
guri.
*Loai/chiéu dai (Type/length): Trong chuan Ethernet I, trwéng nay chiva mé s xéc dinh giao thi
I&p mang. Trong chuan 802.3, tred'ng nay chira chiéu dai cda trwdng dir liéu (data). Théng tin vé
giao thire 1p network chira trong tredng 802.2, I&¢p LLC chira 802.2 header va tredng dir liéu.

D lidu (Data): Trwdng nay chira dir liéu nhan dworc tlr I&p mang ciia may giri. Néu di liéu g
moét chudi bit vo nghia sé dwoc thém vao (dwoc goi la pad) dé dam bao chiéu dai toi thieu cua d
la 46 bytes.

Frame check sequence (FCS): Trwdng nay dung dé kiém tra xem ndi dung cla frame nhan ¢
hay khong.



Truyén théng mang LAN

—

Unicast

Broadcast

Multicast




Truyén théng trong mang xay ra theo 1 trong 3 dang : unicast, broadcast, and
multicast.

Unicast: truyén théng trong dé fram dwoc giri t&r mot may dén mot may duy
nhat khac. Unicast la cach thic truyén théng pho bién trong mang LAN va
Internet.

‘Broadcast: truyén théng trong d6 1 mét fram dwoc glvi dén tat ca cac may con
lai. Broadcast la cach thirc truyén thdng co ban khi can gtri cung théng diép
dén tat ca cac thiét bi trong mang LAN.

‘Multicast: truyén thdng trong do théng tin dwoc glvi dén mdt nhém may hoac
thiét bi. Khdng giong nhw broadcast, chi cac may la thanh vién cua nhém
multicast m¢&i nhan dwoc thong tin.



Thanh phan dia chi MAC

Bits

‘EI"E}[ 22 bits H 24 bits }

wvendor

Assigned

_{’ 48 bits ]_

MAC Address

Pia chi vat ly MAC dwoc ghi trong ROM cla card mang va mét s6 nha cung
cap cho phép stra dbi lai gia tri nay dé phi hop véi nhu cau cuc bd. Bia chi
MAC 48-bit gdom 2 thanh phan nhw sau :

e 24-bit Organizational Unique Identifier (OUI): OUI chi danh nha san xuét
card mang. T chirc IEEE gan céc gia tri OUI cho nha san xuat . Trong OUI,
c6 2 bit chi cd y nghia trong dia chi dich dé la :

— Broadcast hay multicast bit
— Locally administered address bit
*24-bit vendor-assigned end station address




Dia chi MAC

00:00:0c:43:2e:08

Vendor

Assigned

L&p thir cap MAC x&r ly van dé dia chi vat ly, dia chi nay c6 dinh dang s t
luc phan va dwoc ghi trong ROM cutia card mang. Biéu dién dija chi MAC c6
dang : 00:00:0c:43:2e:08 hoac 0000:0c43:2e08

M®&i thiét bi trén mang LAN phai c6 mot dia chi MAC duy nhat khi tham gia v
mang cuc bd. Dia chi MAC xac dinh ra vi tri cia mdt may tinh cu thé trén m
LAN. Khdng gidng nhw céac loai dia chi khac ding trén mang, dia chi MA
khdng nén thay déi trir khi diing cho muc dich dac biét nao do.



2.2 KET NOI MANG
ETHERNET




Muc tieu

Liét ké chirc nang cua card mang (NIC) trong
Ethernet.

*Liét ké cac yéu cau két noi ctia Ethernet.

Dinh nghia cac loai méi truong noi két Ethernet.
-Liét ké dac trung ctia cap xoan ddi khéng boc giap
(UTP).

*Nhan dién diém khac biét gilta cap thang va cap
cheo, giai thich cach sir dung phu hop cho tiung
loai.



CARD MANG

Card mang: 1& mét mach dién t& cung cap kha nang truyén thong gitra may
tinh va mang, cung cap cong giao tiép gitra PC va mang cuc bd.

Card mang truyén thdng v&i mang théng qua két ndi tuan tw, va véi PC qua
két ndi song song. Khi card mang cai dat vao may tinh né sé doi héi 1 ngat,
mét dia chi xuat/nhap, moét ving nhé trong hé diéu hanh, va mot driver diéu
khién hoat déng cta né. Ngat 1a tin hiéu thong bao cho bd x& Iy rang c6 md
sw kién can phai x ly.
Pia chi vat Iy duy nhat MAC dwoc nha san xuat ghi vao ROM cua card
mang.



So sanh cac yéu cau moi truong truyén Ethernet

Requirement

EIAMIA

100

BASE-TX

100
BASE-FX

1000

BASE-CX

1000
BASE-T

1000
BASE-SX

1000
BASE-LX

3 EIATIA 62.5/125 micron EIATIA 62.5/50 micron | 9 micron
l::tes}gﬁ[rvp | Category 5 multimode STP Category 5 multimode | single-mode
'2 . UTP 2 pair fiber UTP 4 pair fiber fiber
pair
: T
Maximum 100m 100 m 400 m 25m o mil (1= wiha{on
Segment (62.5 micron) | (4 gg-6.2
(328 ft) (328 ft) (1312.3 ft) (82 fi) (328 f) 550m miles
LE'“gth {En I'I'"II‘.'.I"U'I'I} }
Duplex media
Connector ISO 8877 ISO B87Y interface IS0 8877 ISO 8877 1
(RJ-45) (RJ-45) connector (RJ-45) (RJ-45)

(MIC) ST




Céac dang két noi

ISO 8877 (RJ-45)
connectors and jacks

Q000108

ISO = International Organization for Standardization |




BO CHUYEN DPOI GIAO TIEP GIGABIT

==

Conrmecsor

B6 chuyén doi giao tiép gigabit (GBIC) la
thiét bi hé tro cam néng dwa vao cong
Gigabit Ethernet.




CISCO GBIC QUANG HOC

GBIC guang hoc la mdt bo thu phat (transceiver) co chiic
nang chuyén doi tinh hi€u dién tuan tu thanh cac tin hi¢u
anh sang va nguoc lai



Céap xoan d6i khéng boc giap (UTB capble)

L a—

= Toc dd va théng lvong : ttr 10 dén 1000 Mb/s
= Gia thanh trén tirng node: khéng dat

= MGi trrorng truyén va dau ndi : nho

= Khoang cach t6i da cda cap : thay doi




Cau tao ctia UTP cable

Céap xoan ddi khéng boc giap (UTP cable) gdbm 4 ddi day.
Mo6i day dong dwoc boc bang vat liéu cach dién, sau dé
trng d6i moét chiing dwoc xoan lai véi nhau.

Wu diém cla cap UTP la kha nang lam gidm nhiéu, b&i vi
day xoan ddi gi¢i han anh hwéng cla nhiéu dién tir trwdng
va nhiéu séng radio. D& gidm thiéu nhiéu xuyén am gilra
cac cap day cap ngudi ta thay dbi buwdc xoan cla cac cap
day. Ca hai loai cap xoan ddi boc giap (STP) va khdng boc
giap (UTP)phai tuan thd qui dinh EIA/TIA vé bwdc xoan
trén moi mét clia cac cap day.




Phan loai cap UTP

Category 1: Dung trong dién thoai; khong phu hop dé truyén dir liéu

Category 2: Co kha nang truyén dir liéu téc do téi da 4 Mb/s

Category 3: Dung trong mang 10BASE-T; co thé truyén dir liéu téc do toi da
10 Mb/s

Category 4: Dung trong mang Token Ring; co thé truyén dir liéu toc do toi da
16 Mb/s

Category 5: Co thé truyén dir liéu téc do téi da 100 Mb/s
Category 5e: Co thé truyén dir liéu téc do téi da 1000 Mb/s (1 Gb/s)

Category 6: Bao gom 4 doi day déong 24-gauge, co thé truyén dir liéu to
toi da 1000 Mb/s



Diunéi RI-45 |

;iii i

00000000

. 5 1

&'! - — '

« Pé hién thuc UTP trong mang cuc bg, ban phai Xac dinh chuan EIA/TIA
cap can su dung, loai day thang hoic chéo va dau ndi tuong Ung.
 Néu nhin dau ndi RJ-45 nhu hinh trén, ban s& that 8 day cap mau duoc
xoan lai thanh 4 cip. Bon day (2 cip) mang dién ap duong duoc goi la
“tip” (T1 toi T4); 4 day con lai mang dién 4p Am (so véi dién 4p dat) duoc
goi 1a “ring” (R1 t6i R4). Tip va ring 1a thuat ngir xuat hién tir ngay. dau
trong dién thoai. Ngay nay, thuat ngit ndy lién quan dén day duongva am
trong mdi cip. Cap day thir nhat goi 12 T1 va R1, cip thtr 2 1a T24a R



Giic cim RJ-45

Giac cam RJ-45 duoc gén & cac hop dau nbi hodc patch
panel nhu hinh trén cac chan dugc danh so tir 1-8 tinh tir trai
sang phai.



Cap thang UTP

HubySwitch Server/Router 8 — 8
=liile Beien

Pin Labal Pin Labal —

1 'I_x_l_H-I 'I'I+ _-hhﬂﬂ:w_

2 TK- =2 TX- — ([(SST  —

7 AXs 3 AX+ 1 e gres 1

4 NC 4 NG

5 NG 5 NG

E AX- B RX-

7 NG 7 NG Day & 2 dau cap co cung thir tw

8 NG 8 NG

Cap mang UTP ding két ndi céc thiét bi co 2 loai 1 :
«Cép thang (straight-through)
«Cap chép (crossover)
Déi vai cap thang dau ndi RI-45 & hai phia cua day cap c6 cung thir tu
cac chan. Trén hinh vé ta thay céch bb tri cac cap cap dong o hai da
day cap thang.



Cap chéo UTP

é e 1 EIATIA TSEBA EIATIA T5688

Hubv'Switch ServerRouter 1 = = o whitegresn [ ee—peran

— (AR wehite b rent

Pin Label Pin Labal D e

e 1 T O — T

2 TX 2 TX- white brown — Oringe

9 Ay q R34 B e brown 1 white orange -

4 NC 4 NE

5 NG 5 NE:

6 RAX- & RX-

7 NG 7 NG Mot s6 day & 2 dau cap dwroc bat chéo

8 NC 8 NG

Day cap chéo 2 d6i cap 1-2, 3-6 dugc hoan chuyén vi tri & 2 dau cap
(xem hinh v¢)



Cach str dung cap trong dau noi thiét bi cua
mang Ethernet

Crossover Cable

Straight-Through Cable

s Jhandl
vV v
v v
& &
@ — J
8 — &




Str dung cac loai cap khac nhau trong mot mo

hinh mang
1000-Mb/'s
Category §
Crossover 10-Mb/s - ¥
' ]
Category 3, 4, 5
10-Mb/s
o Category 3, 4, 5
! Straight-Through
100-Mb/s 100-Mby's

Category 5 Category 5
Straight-Through Straight-Through



CAU HOI

» 1.Chtrc nang cua dia chi Mac ?

»2. Néu dic diém ctia cap xoan doi
khong boc giap ?
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