CHUONG3.
TANG LIEN KET DU LIEU

]
NO&i dung

1. Téng quat vé tang lién két dir liéu
2. Piéu khién truy nhap dwéong truyén
3. Chuyén tiép di¥ liéu

4. Mang cuc bd (LAN)

5. Mang dién réng (WAN)




1. TONG QUAN

]
Tang lién két dir liéu trén mé hinh TCP/IP

Application Logic Link Control sublayer
+ Kiém soat ludng
+ DOn kénh, phan kénh cac giao thirc

Transport

Network Media Access Control sublayer

+ Dong goi dir liéu

« Dinh dia chi vat ly

+ Phat hién va stra 16i

+ Diéu khién truy nhap dwdng truyén

Data-link

Physical




Cac chire nang chinh

- Boéng goi:
- Pon vi di¥ liéu: khung tin (frame)
- Bén gi: thém phan dau cho gdi tin nhan dwoc tir ting mang
- Bén nhan: bé phan dau, chuyén 1&n tdng mang
- Dia chi hoa: st dung dia chi MAC
- Diéu khién truy nhap dwdng truyén: néu mang da truy
nhap, can cé giao thirc diéu khién da truy nhap
- Kiém soat ludbng: ddm bao bén nhan khong bi qua tai
- Kiém soat 16i: phat hién va stra 1i bit trong cac khung tin
- Ché d6 truyén: simplex, half-duplex, full-duplex

/0]
Ché db truyén

- Simplex (Pon cdng): Méi thiét b trén lién két vat ly chi
thwe hién 1 chire nang (phat tin hiéu hoac thu tin hiéu). Vi
du: Hé théng truyén hinh twong tw, truyén thanh

- Half-duplex (Ban song céng): Méi thiét bj trén lién két vat
ly c6 2 chirc nang phat va thu, nhwng chi thyc hién 1
chirc ndng tai mbi thoi diém. Vi du: truyén théng bang bo
dam

- Full-duplex (Song coéng day da): Méi thiét bj trén lién két
vat ly cé thé phat va thu déng thoi. Vi du: truyén théng
trong hé thdng mang, hé théng dién thoai
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DPinh dia chi

-BDia chi MAC: 48 bit, dwgc quan ly b&i IEEE
- Mbi c¢6ng mang dwoc gan mot MAC

- Khéng thé thay déi > dia chi vat ly
- Khéng phan cép, co6 tinh di déng

- Khéng can thay dbi dia chi MAC khi host chuyén sang
mang khac

- Bia chi quang ba trong mang LAN:
FF-FF-FF-FF-FF-FF

7
Kiém soat I6i
Data
Phat
@ hién 18 bit B0 I5i
L H | Data | EDC | | H| pata |EDC |

Kénh truyén co6 16i bit

EDC: Error Detection Code

* Ma parity

* Ma checksum

« Ma vong CRC (dwoc st dung chl yéu trong cac giao thirc trén tang lién
két di liéu)




Ma Checksum

- Phat hién 16i bit trong cac doan tin/gdi tin
- GWri:(nguyén ly chung)
- Chia di liéu thanh cac phan cé kich thwéc n bit
- Tinh tong cac phan. Néu két qua tran qua n bit, cong céc bit tran
vao phan két qua
- Dao bit két qua cudi cung dwoc checksum
- Truyén checksum kém theo di¥ liéu
- Nhan:
- Tach dir liéu va checksum
- Chia di liéu thanh cac phan cé kich thwéc n bit
- Tinh tng cac phan va checksum. Néu két qua tran qua n bit, cong
cac bit tran vao phan két qua
- Néu két qua cubi xuat hién bit 0 > di liéu bj 16i
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Ma checksum — Vi du

D liéu: 0011 0110 1000
Tinh checksum 4 bit:
0011
+0110
git 1000
trar@ooo:L
1
0010
Pao bit - ma checksum: 1101
Chudi bit truyén: 0011 0110 1000 1101
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Ma checksum — Vi du

Nhén chudi bit: 0011 0110 1000 1101
Kiém tra:
0011
+ 0110
1000
it 1101

tra%o
1

1111 - Khéng cé 18i bit
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Ma vong CRC (Cyclic Redundancy Check)

- Phia g
Chon 1 da thirc sinh bac k
Biéu dién da thirc dwdi dang chubi bit P
Thém k bit 0 vao frame dir liéu F dwoc Fk
Chia Fk cho P, lay phan du R (c6 kich thuéc k bit)
Ghép phan dw vao chubi di¥ liéu dwoc FR
- Phia nhan : Iy FR chia cho P
Néu chia hét = truyén dung
Néu chia c6 dw, can cl vao sb dw (syndrom) dé phat
hién va stra I6i (neu dwoc)
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Ma CRC —Vidu

Frame : 1101011011

Generator : G(x) =x*+x+1 > P =10011
Dividend : Fk = 11010110110000
R=Fkmod P = 1110

Send : 11010110111110

13
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Ma& CRC —Vidu

11010110110000 | 10011
10011

010011
10011
0000010110

10011
0010100
10011
001110 > sb du: ma CRC
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M& CRC - Kiém tra 11010110111110

11010110111110 10011
10011

010011
10011
0000010111
10011
00610011
10011
000000 > Khdéng coé 16i

15
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M& CRC - Kiém tra 1010010111110

11010010111110 | 10011
10011

010010
10011
000011011

10011
010001
10011
00010110
10011
00101 = cé du 2> cé 16i 16

16
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- A . n n n
Trién khai trén hé thGng mang
A « X A ~ pra n I
. E.)Jeu lf\hle'\n tr’uy_e~n div Illeu trén
lién két vat ly gitra 2 nut mang
LR PN . ’ )
- Trién khai trén moi nut mang
z ’ . . by X data link "
- C4c thirc trién khai va cung cap &=
. n N . ata lin| g Z
dich vu phu thuéc vao duong [ ehysical I=rciorPpekat)
X - . , data link Ll
truyen(WiFi, Wimax, 3G, cap 2yt
quan‘g, cap dong...) ’ ' e N
- Truyén thong tin cdy (co ché
« X . ata lin
giong TCP nhwng don gian hon) physical

p

data link
p

data link

hoac khéng dairk
_p ysical

i A : : 5
- Pon vi truyén: frame (khung tin) dota i data ink

— physical
- =

17
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Trién khai trén cac ndt mang

- Tang lién két di liéu dwoc __
dat trén cac mang (NIC- \
Network Interface Card) |

hodac trén chip tich hop it
- Cung véi tang vat Iy i i
- NIC dwoc két noi véi hé ' ,_ﬁ__l .
r [
thong bus vl bus
bUII*UIIUI (e.g., PCI)
network adapter
card
18

18



2. DIEU KHIEN TRUY NHAP
DUONG TRUYEN

19
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2. Diéu khién truy nhap dwdng truyén

- Céac dang lién két
- Biém-diém(point-to-point): ADSL, Telephone modem,
Leased line...
- Diém-da diém (point-to-multipoint):
- Mang LAN cé dang bus, mang LAN hinh sao dung hub
- Mang khéng day
- Can giao thirc didu khién truy nhap dé tranh xung dot

«& 5>
7 %
27 =
<G._”3<£>$>
N
5/
S5 wera i
shared wire (e.g., shared RF shared RF humans at a
cabled Ethernet) (e.g., 802.11 WiFi) (satellite) cocktail party

(shared air, acoustical)
20

20
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Phan loai cac giao thire da truy nhap

- Phan hoach tai nguyén str dung ky thuat chia kénh:
- Chia tai nguyén clia dwdng truyén thanh nhiéu phan nhé
(Thoi gian - TDMA, Tan sO - FDMA, Ma - CDMA)
- Chia tirng phan nhé d6 cho cac nut mang
- Truy nhap ngau nhién:
- Kénh khoéng dwoc chia, cho phép ddng thoi truy nhap, chap
nhan la cé xung dot
- Can c6 co ché dé phat hién va tranh xung dot
- e.g. Pure Aloha, Slotted Aloha, CSMA/CD, CSMA/CA...
- Lan lwot:
- Theo hinh thirc quay vong
- Token Ring, Token Bus....

21

21
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2.1. Cac phuwong phap chia kénh

- FDMA: frequency division multiple access
- TDMA: time division multiple access
- CDMA: code division multiple access

22
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TDMA va FDMA Vidy:
4 may HECOH
FDMA
frequency
time
TDMA:
frequency ﬂ ﬂ ﬂ ﬂ ﬂ
time ] 23

]
FDMA # FDM

- FDM — Frequency Division Multiplexing: Phwong phap
don kénh-phan kénh

S1 R1

24

24
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senders

CDMA data i T{ 2 =dd

bits

codel

data
bits

code

~(O-
dl=-1

receiver 1

slot 1 slot O
received | received
input input

T [ __FEE] fl
©CCTHEE b

25

25
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2.2. Cac phwong phap diéu khien truy
nhap ngau nhién
- Aloha (Pure Aloha)
- Frame-time: thoi gian dé truyén hét mét frame co kich thuoc lon
nhét (= MTU/R)
- Khi mét nut mang can truyén dir liéu:
- Frame dau tién: truyén ngay. Néu c6 dung d6 thi truyén lai véi xac suat p
- Céc frame sau: truyén v&i xac suétla p
- Trong 1 frame-time chi dwoc truyén 1 frame
- Xac suét truyén thanh cong 1a ~18.4%

User

* L .l
: — L
‘ =
o == 1 | 1
e 1 | 1 ] =
Gollisiun\_fly—-} Time — L—‘:J‘rgallisiun 2

26
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Slotted Aloha

- Hoat ddng nhu Aloha v&i cac yéu cau:
- Frame-time la nhw nhau v&i moi nat
- Tét ca cac nat phai déng bo vé thoi gian
- Xac suét truyén thanh cong: 36.8%

A E PR
c -ZI . IZI
D - O
: - = l:l
: - |:| — -
G - :
!
Slotted ALOHA protocol (shaded slots indicate collision) 27

27

Diéu khién truy nhap dwéng truyén cdm nhan
soéng mang

- CSMA:Carrier Sense Multiple Access
Cam nhan séng mang dé quyét dinh dwéng
truyén cé ban hay khong?

Nghe trudc khi néi

- CSMA/CA: Carrier Sense Multiple Access with Collision
Avoidance

- CSMA/CD: Carrier Sense Multiple Access with Collision
Detection
- Phat hién dung d6 : nghe trong khi noi

- Gidi quyét dung dd véi backoff(thuat toan quay lui) 28
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Bung dé trong CSMA

spatial layout of nodes

3

- Gia st kénh truyén c6 4 A
nat

- Tin hiéu dién i lan truyé’n
tr nat nay dén nL"1t kia mé1t~
mot thé’j gian nhat dinh (tré
lan truyén)

- Vidu:

«— time

ER

B C

?

29
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CSMA/CD

: Yéu cau truyén di liéu

: Puwong truyén ban ?

: T6 chirc data thanh Frame
: Truyén Frame

: C6 dung d6 ?

: Tiép tuc truyén

: Hét d¥ liéu can truyén ?

O NO O WN -

: Két thuc

9: Truyén tin hiéu JAM

10: Inc(attemps)

11: attemps > Max Attemps
12: Error N1 .
13: Tinh toan khodng thoi gian backoff = t
14: Delay(t)

30

30
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So sanh chia kénh va truy nhap ngau
nhién
- Phéan hoach tai nguyén

- Hiéu qua, cdng bang cho dwéng truyén véi lwu lwong 16n

- Lang phi néu chung ta cap k&nh con cho mét nut chi can lwu
lwong nhd

- Truy nhap ngau nhién
- Khi ’Eéi nho: Hiéu qua vi mdi nat co6 thé st dung toan bod kénh
truyén
+ Tai I&n: Xung dét tang 1én
- Phwong phap quay vong: C6 thé dung hoa wu diém
cua hai phwong phap trén

31

31
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2.3. Token passing

*Bit trang thai : r6i hay ban
*Nut mang nhér] dwoc thé bai réi, khéng mang di liéu :
duwoc phép truyen dir liéu
>Thiét 1ap trang thai thé bai vé trang thai ban
»>Tb chirc di¥ liéu dé truyén, thé bai trd thanh tiéu dé cia frame
>Sau khi truyén xong di liéu : thiét 1ap trang thai thé bai |a roi
*Nut dich : sao chép di liéu trén frame va tra lai frame
cho nat nguon
«Token Ring : vong luan chuyén thé bai la vong vat ly
«Token Bus : vong luan chuyén thé bai 1a vong logic
*Han ché

32
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Khuén dang thé bai va gai tin

“The bainéng | 8D | TTAC ] TTED T

- Starting Delimiter (8bit): bt dau frame
- Access Control (8bit): diéu khién
- Mtrc wu tién (3 bit): xac lap quyén wu tién st dung thé bai
- Trang thai thé bai (1 bit)
- Giam sat (1bit)
- Ending Delimiter(8 bit): két thuc frame
- Frame d liéu:

(oo [lae] re [ 5o Son] coms [ore [lE0] rs |

- FC(8 bit): kiéu frame di¥ liéu mang theo trong thé bai
- FS (8bit): bdo nhan

3. CHUYEN TIEP DU LIEU

34

17



Chuyén tiép di liéu trong mang

- Bang MAC Table
- Dia chi MAC cua host
- Cbng két nbi véi host
- TTL: thoi gian gilr lai thong k

. ) <o
tin trong bang -
- Co ché tw hoc MAC Addr. |Interface |TTL
- Chuyén mach A S1
- Quang ba: dia chi MAC B S1
la FF:FF:FF:FF:FF:FF C S2
35
35
. Ve Source: A
Switch: Co ché tw hoc /) Do
A
- Cap nhat dia chi MAC , : 5
nguon va cong nhéan goi .éj /g
. Y > 1
::ré\ l]/.ao bang MAC Table Nxz
- Pia chi nguén chwa c6 trong %%N
bang MAC Table, hoac B’ , C
- Pia chi nguén da c6 nhung ,g
nhan dwoc goi tin trén cong o
khac
MAC addr |interface [TTL
A 1 60 MAC Table
(ban d4u réng)
36
36

18



Switch: Co ché chuyén tiép

Khi nhén dwoc 1 frame
1. Tim d/c ¢bng vao (tw hoc) ,
2. Tim dia chi cong ra dung bang chuyén tiép
3. if tim thay cdng ra
then {
if cbng ra == ¢dng vao
then hay bo frame ,
else chuyén tiép frame dén cong ra
}

else quang ba frame

37

37

/ Source: A
i / Dest: A
Vidu A

- Khéng c6 céng ra: c % B
Quéng ba %w;{/g
. Da biét dia chi A: /w
' 5 3
-

A

Chuyén truc tiép =

MAC addr |interface [TTL

A 4 60 | MAC Table
A’ 4 60 | (ban dau réng)

38
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N&i cac switch vé&i nhau

- Cac switch co6 thé dwoc ndi véi nhau

e Ciing dung co ché tw hoc

39

39

Céc ché dd chuyén mach

- Store and forward: nhan day du frame, kiém tra 16i va
chuy&n mach theo dia chi MAC dich
- Cut and through: chuyén frame ngay lap t&rc sau khi da
xac dinh dwoc cong.
- Fragment free: kiém tra 64 byte dau tién
- Frame tin bj I6i do dung d6 co kich thuwéc < 64 byte
- Adaptive: tw déng lwa chon 1 trong 3 ché d6 trén

40

40
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4. MANG CUC BO (LAN)

41

41

4.1. Céc thiét bi két ndi trong mang LAN

- Repeater (b6 1ap), Hub(bd chia)

- Dam nhiém chirc ndng tang 1

- Tang cwdng tin hiéu > mé rong pham vi két nbi

- <=4 repeater / 1 doan mang (dwéng truyén két néi 2 nut mang)
- Bridge (Céu), Switch (B6 chuy&n mach)

- Dam nhiém chirc ndng tang 1 va 2

- Cho phép két néi cac loai dwdng truyén vat ly khac nhau

- Chia nhé mién dung do

- Chuyén mach cho khung tin dwa trén dia chi MAC
- Router (B6 dinh tuyén)

42

42
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r//—//—/(///""™"]
Router vs Switch Py e

fransport

« Xt ly gai tin: lwu va
chuyén tiép (store-and- @@J petwork
rame link
forward)
- Router: thiét bi tAng mang
- Switch: thiét bj tang lién két -
di liéu switch
- Chuyén tiép goi tin:
- Router: siv dung thuat toan
dinh tuyen tinh toan bang
chuyén tiép gForwardlng

Iﬁlbllg)df:huyen tiép theo dia pplication

< t rt
- Switch: str dung co ché ty ;ZTVSVE(:k
hoc tinh toan bang MAC Tk
Table, chuyén tiép theo dia n

chi MAC dich i )
43

43
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4.2. Cac hinh trang co’ ban cua LAN

- Tét ca cac nut mang st dung
chung duwdng truyén — truc

- ‘ =l
(backbone) L 5
terminator ackbone terminator
- Méi nut mang két ndi vao truc - | | [ v T Wit
bang dau ndi chir T o .

- Phuong thire truyén : diém — da
diém(point-to- muIt|p0|nt)

- D@ liéu truyén theo 2 hwéng
- Nt nhan : kiém tra dia chi
dich cta di¥ liéu
- Terminator
- UYu diém
- Nhwoc diém

44
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4.2. Cac hinh trang co’ ban cua LAN

Hinh sao
- Mét nut mang déng vai tro thiét
bi trung t&m
- Hub
- Switch
- Router
- Cac nat mang khac két nbi truc

tiep va&i thiét bj trung tam g\‘ ﬁg; ‘4§‘

- Phwong thirc truyén
- Diém — diém: switch, router
- Diém — da diém: hub

- Yu diém

- Nhuwoc diém

45

45
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4.2. Cac hinh trang co ban cua LAN

< < repeater

Hinh vong 7N

- Cac nat mang chung dwong truyén .
khép kin =

- Phuwong thire truyén : diém — diém
(point-to-point) ho&c diém-da diém

- Dv phong = =
- Yu diém diém — da diém
- Nhuwoc diém -

46

23



]
4.3. Chuan Ethernet IEEE802.3

- Data-link & Physical Layers
- Diéu khién truy nhap: CSMA/CD
- C6 nhiéu chuan Ethernet khac nhau
- Cung giao thrc diéu khién truy nhap va cau trdc Frame
- Huéng khong lién két, khong bao nhan-phat lai
- Téc d6 khac nhau: 2 Mbps, 10 Mbps, 100 Mbps, 1Gbps, 10G bps
- Phuong tién truyén khac nhau: Cap quang, cap dong truc, cap

xoan doi.
— MAC protocol
application and frame format
transport
network |.-© . ||[100BASETX | | 100BASE-T2 ||| 100BASEFX |
link L~ [ 100BASE-T4 m 100BASE-SX | | 1008ASE-8X |
physical N

/

copper (twister fiber physical layer

pair) physical layer 47

47

CAu trac don vi di¥ lieu

Preamble

Type

- Preamble (8 byte): Bat dau moét khung tin
- Address: Dia chi vat ly cGa tram ngudn, tram dich
- Dest. Addresss: 6 bytes
- Source Address: 6 bytes
- Type (2 byte): Giao thirc tang trén (IP, Novell IPX,
AppleTalk, ...)
- CRC(4 byte): Ma kiém soat 16i

48
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M6t s6 chuan Ethernet IEEE802.3

- Ethernet

- Fast Ethernet

- Giga Ethernet

z FRP B : |Mé linh | Chien dai| Phuong thic ..
Chuan LAN Moi trirdmg Toc do ttuyen s Tém nhit didu hien Chn y
10BASE2 Cap gay 10Mbps Bus 185m CSMA/CD LAN ¢ nhd
10BASES Cap chudn 500m Mang true
10BASE-T Cap xoin déi Star® 100m Tai da 4 tang
10BASE-F Cap quang 2km To1 da 22 tang
100BASE-T Cap xoin déi 100m T2, T4, TX
100BASE-FX Cap quang 100Mbps ;[()olt'm da Chat lrong cao
1000BASE-X Cap dong tue | L000Mbps 25m 1000BASE-CX
(1Gbps)

Cap quang Tou da Skun LX, 83X
1000BASE-T Cap xoin déi 100m Ta1 da 2 tang
FDDI Cap quang 100Mbps Ring 200km Token passing | Mang truc

49
49
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4.4. Mang LAN ao - VLAN

- Yéu cau thuc té
- Chia sé tai nguyén (file, may in, v.v..)
gilra cac tram “xa nhau”
- Bao mat théng tin néi b6 trong mét
phong ban
- Giai phap mang LAN ao
- Nhém céac tram thanh mot
mang LAN logic
* Mang LAN logic khong bi rang
buéc vé mat dia ly clia cac tram
- Mang LAN logic déc lap voi
cac rng dung mang

50
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VLAN

VLAN2 VLAN3 VLANA VLANZ VLANT VLANS VLAN3 VLANG VLANS VLANS VLANG VLAN4

Provides inter-VLAN
communication and
WAN sarvices

Marketing VLAN2  172.16.20.0/24

Shippi VLAN3 172.16.30.0/24 A A A
s MM (e @ M6t VLAN la moét broadcast

Fi VLANS  172.16.50.0/24 i & 5
h:;::;esment VLANG  172.16.60.0/24 do[naln EU’Q,C t.aO ra trén mot
Sales VLAN7  172.16.70.0/24 hoac nhiéu switch
@ Mot switch co thé chira mét
hoac nhiéu VLAN 51
51

]
Cac phuong phap chia VLAN

- Chia theo cong trén switch — VLAN tinh (Static VLAN): tat
cé cac thiét bi gén v&i cbng d6 phai cung VLAN

- Chia theo dia chi MAC cua thiét bj - VLAN ddng (Dynamic
VLAN): linh hoat

- Chia theo giao thirc tang 3 (dia chi IP): phu thudc vao
giao thirc tang trén

52

52
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VLAN (tiép)

- C4c loai lién két trong mang chuyén mach chira
VLAN

- Access link: thuéc vé mot VLAN don 18, thuwong nébi truc
tiép tr 1 cdng dén 1 may tram. Switch g& bd cac thdng
tin VLAN trong frame truéc khi chuyén tiép dén cong
chtra access link. C4c thiét bi ndi véi access link khéng
thé truyén thdng voi truc tiép véi thiét bj khac VLAN

- Trunk link: dung chung cho nhiéu VLAN khac nhau,
thuwong nbi gitba switch véi nhau hodc gitra switch véi
router. Trunk link cho phép 1 cbng thudc vé nhiéu VLAN
tai cung mot thoi diém dé két ndi dén server hodc véi cac
swtich khac

53

53
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4.5. Wireless LAN (WLAN)

- LAN sr dung méi trwéng truyén dan vo tuyén
- Wu diém :

- Kha nang di dong

- Trién khai dé dang

- Khd nang mé rong
- Nhwoc diém

- Bao mét

- Pham vi

- B0 tin cay

- Téc do

54

54
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Mang LAN khéng day

- Két ndi Wireless LAN vai Ethernet
- Acces Point =

- Mobile Station
- Wireless LAN layers
- Physic & Signaling:
+ Song radio
- Tia hong ngoai
- MAC:
- Phan kénh: FDM hodc CDM Wireless LAN

- Truy nhap dwdng truyén: CSMA/CA / _
55

- Wireless LAN standards
- 802.11 Infrared: 1 - 4 Mbps osl
]
Chuan WLAN

- 802.11a: 5 GHz (54 Mbps) [}
- 802.11b: 2.4 GHz (11 Mbps) %
- |[EEE 802.11 b
- 6/1999
- 11 Mbps

- 802.11g: 2.4 GHz (54 Mbps)
- 2.4 GHz

- Gia thanh thap, pham vi phii séng rong
- D& bj nhiéu
- IEEE 802.11a
- 54 Mbps
- 5GHz
- Téc d6 nhanh, kho bi xuyén nhiéu
- Gia thanh cao, pham vi phl séng hep

SN|G=

55
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Chuan WLAN (tiép)

- IEEE 802.11g
- 2002-2003
- 54 Mbps
- 2.4 GHz, 5GHz
- IEEE 802.11n
- 10/2009
- >100Mbps
- 2.4 GHz

57
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Cac md hinh trién khai WLAN

- M6 hinh mang Ad-hoc
- Cac nut di ddng tap trung lai

trong mot khéng gian nhé dé K\
hinh thanh nén két ni ngang ﬁmum“

cép (peer-to-peer) gitka ching. K a
- Cac nut di dong c6 thé trao dbi
thong tin trwe tiép véi nhau , Noétatmg B Nguti ding ©
khoéng can phai quan tri mang. o
M6 hinh mang Ad-lioc

58

58



Mo hinh Base Service Set (BSS)

-Bao gbm cac diém truy nhap &
AP (Access Point) gan v&i mang hiru
tuyén > vung phi séng -cell / I \

- AP dong vai trd diéu khién cell

- Céac thiét bi di dong khéng giao tiép K K 3
trwc tiép v&i nhau ma giao tiép VOi CAC wguoidinga  Nguording®  Ngwsiding
AP.

- Cac cell c6 thé chdéng lan Ién —
nhau khoang 10-15 % MM g eash
- Cac tram di déng sé& chon AP tbt nhat
dé két néi.

59

59

M6 hinh mo réng ESS

- Tap hop cac BSSs e g
. Wired \ Nguélding D
I Network Y

os) ./

el i
rea

Hinl 1-3
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5. MANG TRUY NHAP SU DUNG
CAP QUANG

61

61

]
Mang truy nhap

- Mang truy nhap thu thap di liéu ttr phia nguwdi
dung va cung cip cho mang 16i
- Céc dich vu phd bién tr phia ngudi dung
- Dién thoai
- Mang tryén hinh cap
- Truyén di liéu. Vi du trén nén dwdng truyén dién thoai
(xDSL) hoac cap quang (FTTH).
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Kién trdc clia mang truy nhap

Remote node

Remote node
Remote node

Feeder network Distribution network
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Kién triic mang truy nhap

- Hub
- N&m phia nha cung cap
- NIU: Network Interface Unit
- N&m phia nguoi st dung
- Néi v&i 1 nguoi dung hodc 1 doanh nghiép
- Remote Node
- Trong mang quang ba, RN phan phdi di liéu tr Hub dén moi NIU

- Trong mang chuyén mach, RN nhan di liéu tt Hub va phan phoi
cac luong khac nhau dén cac NIU
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]
Mang truy nhap quang FTTx

- D liéu duwoc truyén trén cap quang trong mang phan
phai (distribution network) cho den ONU (Optical Network
Unit)

- Mong muén: Cap quang dén gan thué bao nguwdi dung nhét

- FTTCab (Fiber To The Cabinet): Cap quang két thuc &
mot cabinet, dwdi 1km cudi dén thué bao dung mang
phan phoi cap dong.

- FTTC (Fiber To The Curb) / FTTB(Fiber To The Building);
ONU phuc vu mét s6 thué bao (8 to 64); tr ONU dén NIU
dung cap dong (dwéi 100m)

- FTTH (Fiber To The Home); ONUs thwc hién chirc nang

cua NIUs
- ONU: c6 thé Ia modem quang.
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]
Mang truy nhap quang FTTx

Central office Cabinet Curb Home

_ RN _4 ___-______________:_—_________-_-_-_-:?n FTTCab
Fiber Y Fiber ‘C ] ( opper [ ]
M ZIONU (@22 NIU | FTTC/FTTB
CcO RN [ »| ONU/NIU FTTB/FTTH

Passive optical network (PON)

Figure 11.5 Different types of fiber access networks, based on how close the fiber gets
to the end user. In many cases, the remote node may be located at the central office itself.
The ONUs terminate the fiber signal, and the links between the ONUs and the NIUs are
copper based.
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AON vs. PON

Remote Note (Distribution nodes) chia di¥ liéu vé
cac dich.

AON: Active Optical Network

- la mang s dung cong nghé chi déng

(Remote Node tiéu thu dién)

- Remote node phan tich va dinh tuyén riéng cac
goi tin theo dia chi dich

- Khodng chay cap c6 thé dai dén 100km e

Active Optical Network [AON)

Passive Optical Network [PON|
PON: Passive Optical Network "

- La mang st dung cong nghé thu dong.
(Remote Node khéng tiéu thu dién)

- Remote node (Splitter) khéng phéan tich ma chi
I&p tin hiéu trén tat ca cac cong ra

- Upstream: MUX tir cac ngudn khac nhau bang
TDM (TDM PON) hodc WDM (WDM PON)

- Khoang chay cap gi¢i han 20km
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EPON: Ethernet PON

* EPON: PON van chuyén dir liéu la cac frame Ethernet

+ Chiéu xubng (down stream)
*  Quang ba di¥ liéu chung

II I=§-

ImEES AR ) B
(/

—

-

ONU 3
—

Figure 8-6. Downstream traffic in EPON.
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]
EPON

+ Chiéu lén (Upstream): don kénh theo
thoi gian (TDM) tryc tiép cac goi
Ethernet cla ngudi dung tir cdc ngudn
khédc nhau vao két ndi chung OLT-RN

* EPON thudc loai TDM PON

Figure 8-7. Upstream traffic in EPON.
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GPON: Gigabit Capable PON

« GPON c6 thé dung dé tai nhiéu dir liéu khac
nhau: Ethernet, ATM, voice ...
« D@ liéu ttr OLT dén nguoi dung chia sé kénh
chung gitra OLT va RN
* Downstream broadcast
* Upstream TDM
« Cac g6i dwgc dong trong khung di liéu GPON co
trwdng dinh danh ngwoi nhan (chiéu downstream),
nguwoi g (chieu upstream)
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