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1. Ethernet

XEROX



Lich str Ethernet

> Ethernet dwoc phat trién bdi Robert Metcalfe
va cac dong nghiép ciia dng tai Xeror vao
nhirng nam 1970

> Ethernet la cdng nghé mang LAN pho bién va
thanh cong nhat

> Ethernet duoc chuan hda béi IEEE thanh IEEE
. 802.3 vao nhirng nam 1980




Giao thirc truy cap duwong truyén

> Ethernet dung giao thirc truy cap duong

truyén [a CSMA/CD (Carrier Sensing Multiple
Access - Collision Detection)

« Trudc khi mot tram truyén mot frame, né nghe
ngdng moi truwong truyén

+ Néu moi trvong dang ranh, nd sé truyén frame dé

« Néu mdi trwong dang ban, sé co 3 phuwong an

- 1-persistent: lién tuc nghe ngdng maoi truong truyén,
ngay khi moi truong hét ban, nd sé bat dau truyén
® frame




Giao thirc truy cap dwong truyén (tt) .°.t=

non-persistent: chd mét khodng thoi gian ngau nhién,
sau do tiép tuc nghe ngdng maoi truong truyén

- p-consistent: lién tuc nghe ngdng moi trwong truyén.
Khi moi trwvong hét ban, vdi xac suat p% no sé truyén
frame d6, va v&i xac suat (1-p)% nd sé tiép tuc doi dé
nghe ngong sau

+ Khi duong truyén Ethernet khéng con bi chiém,
may gui bat dau glri khung.

. « May glri cling bat dau lang nghe dé dam bao rang
khong cé xung dot xay ra.




Giao thirc truy cap dwong truyén (tt) .°.t=

+ Néu c6 xung dot, tat ca cdc may tram da tirng guri
ra khung sé gti ra mét tin hiéu ngh&n dé dam bdo
tat ca cdc may tram déu nhan ra xung dot.

« Sau khi tin hiéu ngh&n la hoan tat, moi may gl cla
cua nhitng khung bi xung dot sé khoi dong mot bo
dinh thoi timer va cho hét khoan thoi gian nay sé
c6 gang truyén lai. Nhirng mdy khong tao ra xung
dot sé khong phai cho.

Sau khi cac thoi gian dinh thoi la hét, may gii co
thé bat dau mot Ian nira vdi budc 1




Cach thirc ma hoa tin hiéu

> Ethernet dung kiéu ma hda Manchester

> MOt bit s& dwoc ma hda bang mot sy thay déi
dién thé.

Clock

Data

Manchester

(as per G.E. Thomas)

(as per IEEE BD2_3) B

Y-

I Manchester



Khung Ethernet

> Preamble (phan mo& dau
+ Tat ca cac byte déu co gia
tri 10101010
+ Puwoc dung dé dong bd
dong ho gitta noi nhan va
gui frame

101010...
7 bytes preamble
1 byte start delimiter | 101010711
o destination +
head 5 byt
o yies MALC address
E byt SOUICE
J yies MALC address
2 byt
i T rin: 64 bytes
data max 1513 bytes
field
layer 3 .
and up T
pad
field
4 bytes | frame CRC




Khung Ethernet

> Start Frame Delimite

+ Byte nay co gia tri
10101011

+ Puwoc dung dé danh dau
bat dau mot frame

+ Khong co byte danh dau
két thuc 1 frame, két thuc
> cua mot frame dugc phat
®  hién bang viéc st dung tin
hiéu vat ly
@ _hiéuvatly

101010...
7 bytes preamble
1 byte start delimiter | 101010711
o destination +
head 5 byt
o yies MALC address
E byt SOUICE
J yies MALC address
2 byt
i T rin: 64 bytes
data max 1513 bytes
field
layer 3 .
and up T
pad
field
4 bytes | frame CRC




Khung Ethernet

{ bytes

> Dia chi dich: I eamtle | 101010

1 byte start delimiter | 101010711

+ Pay la dia chi MAC cua o ,
Ethernet card may dich  feater  Bhbytes | dotncton

2 N A A . 5 bytes sOurce
+ O ché d6 hoat dong binh MAC address

2 |:I'_',"J[ES t'_.l.'pe

min: b4 bytes

thuwong, Ethernet chi tiép T i o
nhan nhirng frame co dia feld
chi noi dén trung vai dia s ——
, chi (duy nhat) ctia né, i e
@ hoac diachinoi dénthé 4bytes | frame CRC v
. hieén mot thong diép

ﬁ'quéng ba.



Khung Ethernet

{ bytes

> Dia chi dich: I eamtle | 101010

1 byte start delimiter | 101010711

+ Tuy vay, hau hét cac | !

Ethernet card déu cO thé  heater  Gbytes | deetmaton
duwgc dat o ché do Bbytes | | SIUTE
"promiscuous". Trong ché 2bytes | type min: B4 bytes

N \ /s ~ N ~N ? max 1518 bytes
do nay, n6 sé nhan tat ca dats 3'“
cac frame xuat hién trong e —
mang LAN. i pai

4 bytes | frame CRC ¥




Khung Ethernet

{ bytes

> Dia chi nguodn: I e | 010

1 byte start delimiter | 101010711

MAC A

+ Day la dia chi MAC cua
Ethernet card may ngudn. ‘theader  Bbstes | AESmEn

> Length/Type: J

2 bytes type min: b4 bytes
+ Gia tri nhd hon Ox5EE biéu T O B

N . field

1= 1= i jayer 3 T

dién chiéu dai khung e —
4 . s o« N ad
X + Gia tri l&n hon 0x600 biéu i fel

e dién giao thirc tang cao bytes | frame CRC v

hon (0x800 : IP;

ﬁoOXSOG:ARP)



Khung Ethernet

> Phan thong tin
+ Chua dir lieu da duoc
dong gdi tr nhirng tang
cao hon
+ Phan thong tin c6 d6 dai
tlr 46 byte dén 1500 byte

+ Pad field duwoc thém vao
> khi dit liéu khéng du kich
thuwdce toi thiéu

101010...
7 bytes preamble
1 byte start delimiter | 101010711
o destination +
head 5 byt
o yies MALC address
E byt SOUICE
J yies MALC address
2 byt
i T rin: 64 bytes
data max 1513 bytes
field
layer 3 .
and up T
pad
field
4 bytes | frame CRC




Khung Ethernet

> CRC : kiém tra phan duv
tuan hoan
+ Puoc tao ra badi thiét bi
truyén va duoc tinh toan
trd lai bén thiét bi nhan dé
kiEm tra tinh chinh xac cda
khung

101010...
7 bytes preamble
1 byte start delimiter | 101010711
o destination +
head 5 byt
o yies MALC address
E byt SOUICE
J yies MALC address
2 byt
| Dee rin: B4 bytes
data max 1513 bytes
field
layer 3 .
and up T
pad
field
4 bytes | frame CRC v




Khung Ethernet

> CRC : kiém tra phan duv tuan hoan
+ V&i mot thong diép M co k bit can goi di

+ Bén goi tién hanh nodi vao cudi thong diép M mot
chudi F ¢ r bit

« Bén gai s& tinh todn chudi F nay sao cho khi néi vao
M sé& chia hét cho P. Trong d6 P duoc chon dai hon F
1 bit (r=p-1), bit cao nhat va thip nhat déu bang 1

° P duwoc quy dinh trong mot s6 chuan CRC



http://en.wikipedia.org/wiki/Cyclic_redundancy_check

Khung Ethernet

> Qua trinh tinh toan chuoi kiém tra CRC :

« NGi r bit 0 vao cudi chudi M ta duoc chuoi N

« Thuc hién phép chia modulo 2 chia chudi N cho P
+ Phan du cda phép chia chinh 1a chuoi kiém tra F

« N&i F vao cudi chudi M ta duoc khung T truyén di

+ Tai may nhan, khi nhan duoc khung T, thuwe hién
phép chia modulo 2 chia T cho P. Néu chia hét thi
khung khéng cd 16i. Chia khdng hét 1a khung T cé 16i
trong qua trinh truyén.

™




Token Ring

Start ACcess Frame |Destination| Source Dt Fes End Frame
clelimiter contral cantral Address | Address A delimiter status

Frame copied

— i |

AlC | r|lr|A|C|r|Tr

t

Address recognised

The Token Ring frame format




Tong quan

> Dugc hang IBM gidi thiéu 1984

Toc do ban dau la 4Mbps, sau nay cai tién
thém la 16 Mbps

> Ky thuat truyén Base band

> Sir dung phuong phap truy cap duong truyén
la Token Passing

& Quy cach ki thuat : IEEE 802.5
»

T




> Kién trdc Token Ring dién hinh bat dau vai mot
vong vat ly.

—ErVEr

i




> Trong thuc té, cac may tinh dwoc ndi véi nhau
bang vong cap hinh sao thong qua mdt Hub
trung tam (Hub vong).

> Vong logic biéu thi duwong di cha thé bai
(token) gitta 2 may tinh.

> Vong cap vat ly thuc E
té€ nam trong Hub

& SU dung cap xoan
dOI UTP, STP

<~




Cau truc khung Token Ring

Start Delimiter PIPIPITIMIR|R|IR End Delimiter
|—Access control hﬂeé

The Token Ring token

“tart Access Frame |Destination| Source Dt Fes Eric Frame
clelimiter cantral cartial Addrezs | Address A clelimiter status

Frame copied
— |
AlC | r|r | A|C|Fr|Tr
: t

Addrezs recognized

The Token Ring frame format




Cau truc khung Token Ring

> Start Delimiter (SD): chi dinh dau frame. SD
bao gdm cdc mau bdo hiéu cé thé phan biét
v&i sO liéu. N6 duvoc ma hda nhu sau:

J K 0 J K ] ] 0
1 bit|1 bit|1 bit|1 bit|1 bit|1 bit|1 bit 1 bit

> Access Control (AC): c6 dang PPPTMRRR, trong
ddé PPP va RRR la 3 bit dau wu tién va cac bién
. du trit, M I3 bit giam sat. T chi ra frame |a

® token hay so liéu.
»

»w




Cau truc khung Token Ring

> Frame Control (FC): chi cho biét day cé phai la
frame so6 liéu LLC hay khdong. Néu khéng phai,
cac bit trong field nay diéu khién hoat dong
cua giao thirc MAC trén ring.

+|  Bits 0-2 Bits 3-7
0| Frame type Control Bits

+ Frame type = 000 : frame s liéu LLC

® . Frame type = 001 : cho biét khéng phai frame
™ LLC, st dung control bits dé diéu khién

»w




Cau truc khung Token Ring

> Destination address : dia chi dich
> Source address: dia chi ngudn
> Data: chra dit liéu can truyén hay lénh

> End delimiter (ED): chtta cac bit phat hién 16i
(E), nd duoc set néu bat ky repeater nao phat
hién ra mot 16i, va bit trung gian(l) dvoc dung
y dé chi rang frame nay khong phai la frame cudi
trong mot cudc truyén da frame. v« 1ok 111

1hit| 1 bit! 1 Bt kit 1 bit 1 bit |1 bit| 1 bt
»w
e N




Cau truc khung Token Ring

> Frame Check Sequence (FCS) : chra 4 byte CRC
dung dé kiém tra tinh chinh xac cda khung

> Frame status(FS): ch(ra bit nhan biét dia chi (A)
va bit copy frame(C)

Frame copied 1-

4 |

AlC| r |l r|A|lC|Fr|r

1

Address recognized

> Tram dich khong ton tai hay khéng mé& may néu A=0 va C=0.
> Tram dich ton tai nhwng frame khéng duwoc copy A=1 va C=0.

> Frame dugc ti€p nhan A=1 va C=1.




Ethernet Metwork

DAC

i s

dual-attashment concentrator

notin uze

single—attas hment station
in use

dual-attachment station

DAz
203
Dac




Tong quan

> FDDI la m6t tap cac giao thirc ANSI truyén dir
liéu qua cap quang

> Cac mang FDDI st dung phuong thirc truy
nhap Token Passing, toc d6 cé thé dat dén 100
Mbps

> FDDI c6 thé dwoc cidu hinh nhw [a hai mang
: Ring ngwoc nhau doc 1ap. Diéu nay lam tang

® tinh 6n dinh hé thdng cao hon
™

»w




Cau truc

> FDDI s&* dung cau truc vong kép vai lvu luong
truyén trén moi vong Ring theo hudng nguoc
nhau.

> Vong Ring kép bao gdm mot Ring thlr cap va
mot Ring so cap. Trong qua trinh hoat ddng,
Ring th& cap s dung dé truyén so liéu con
Ring so’ cap & trang thai roi. Muc dich cda viéc
e S0 dung \{c‘)ng Ring kép la dé ddm bao tinh bén
' virng va 6n dinh hon.
»

T




Cau truc

> Loi phat sinh & Ring so' cap (Ring dang hoat
dong) sé duoc khac phuc bang cach néi vong
vOi Ring thir cap (Ring duw phong), tao thanh
mot Ring don va cho phép mang FDDI hoat
dong & toc db cao nhat




Cac kiéu két noi dau cudi FDDI

> Tram két ndi don SAS (Single Attachment Station)
> Tram két noi kép DAS (Dual Attachment Station).

> BO tap trung két ndi don SAC (Single Attachment

Concentrator)

> BO tap trung két ndi kép DAC (Dual Attachment
g Concentrator







Kha nang chiju l6i FDDI

> Ring kép: Ring kép cd kha ndng chju I6i cao.
NEu mot tram trén Ring bj 16i hodc moét dudng

cap bi dut thicact
dong khép lai than

> Néu hai hay nhiéu

niét bi &@ phan con lai sé tu
n Mot Ring don

Oi xay ra, Ring FDDI s& bj

phan manh thanh hai hoac nhiéu Ring con déc
lap va cac thiét bj trén moi Ring van cé kha

»w

nang trao doi thong tin vdi nhau.



Kha nang chiju 16i FDDI

Desdop System

FDDI - one station is down




Frame Relay

= — , IBM SMA
s AS/400
e "I"
ER
s Mid—sized T
_ I Router Hfice rmn:—
W csuosu
CX 7100 LITE Iﬂ.f—cx?mn
Ultra LITE
256 Khps ™ ; |
Publlc CSU/DSU
Frame Relay Kb
Network b4 e
Branch
Tt Office
t:su.rnsu|
h‘-.- Corporate
(| = | Shi 0 Headguarters
_ ._.Z!:_n'_ & RAouter

KEYMET



ATM Network

.

ATM
SWITCH

ATM Analyzer




Cac cong nghé tang giao dién mang

4
QUESTIONS
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