Truyen So Ligu
Diéu Khién Lién Két

Giang vién: Ths. Vit Manh Khéanh

Mot s6 khai niém

= Pdng b frame (Frame synchronlzatlon) Dir
licu duorc gui trong céc khoi goi la cac frame.
Diém bat dau va két thic cua frame phai nhan biét
duoc.

= Diéu khién lwu lwgng (Flow control): tram phat
khong duoc gui cac frame vai toc do nhanh hon
kha nang nhan cua tram thu.

= Didu khién khic phuc 18 (Error control): cac
bit 13i duoc phat sinh bai hé thong truyén din co
thé duoc khoi phuc.

Mot s6 khai niém

= Gan dia chi (Addressing): Trén mot duong truyén nhiéu
diém (nhu mang LAN) thi cAn thiét phai dinh danh cac
tram trong qué trinh truy&n.

= Dit liéu va viéc diéu khién trén cang lién két (Control and
data on same link): khang can phai c6 mot duong truyén
khéc biét cho viéc diéu khién thong tin ma chi can tram thu
phai c6 kha nang phén biét viéc diéu khién dé tir dong dir
liéu nhan duoc.

" Quan Iy lien két (Lmk management): viéc khoi tao, duy tri
va két thic cua qua trinh trao ddi dir liéu doi hoi su sip xép
va phéi hop giita cac tram 1am viéc mot cach thich hop.

3 . Biéu khién dong

= Diéu khién luu luong 1a co ché diéu khién
nham dam bao thuc thé truyén dix lisu
khong lam thuc thé nhan bi tran b nhé
dém.




3 Stop and Wait

= Tram ngudn truyén mot frame

= Sau khi tram dich nhan dugc frame n6 s¢
thong bao san sang nhan frame tiep theo
bang viéc guri lai mot tin hiéu b4o nhan rang
da nhan duoc frame

= Tram ngudn s& doi cho dén khi n6 nhan
dugc tin hi¢u bao nhan trudc khi gii frame
tiép theo.

3 Stop and Wait
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Stop and Wait

= Uudiém
= Thu tuc nay lam viéc khé tot véi so it cac frame c6 kich
¢d |6n. Trong trudng hop khoi dir liéu Ion can truyen
thi tram nguon s¢ chia khoi dir li¢u thanh céac khoi nho
hon va truyén bang céc frame.
= Kich cd bo nhé dém cua tram thu c6 thé dugc gisi han
= Qua.trinh truyén lau hon nén c6 thé phét sinh 15i v cn phai
truyen lai frame, tuy nhién do cac frame nho nén 16i c6 thé
phat hién sém hon va lugng dir liéu truyén lai la nho hon.
= V6i moi truong chja sé (nhu mang LAN), n6 s& khdng cho
phép mét tram chiém gitr m6i truong truyen vai thoi gian kéo
dai, vi sé phat sinh thoi gian tré lau cho viéc gui thong tin cua
céc tram khac. Tuc co ché ndy s¢ ngan chan duoc viéc mot
tram chiem dung duong truyén lau.

3 Stop and Wait

= Nhuoc diém

= Voi mot thdng diép st dung nhiéu frame thi thix
tuc cua Stop-and-Wiait ¢6 thé khong day du.
Ban chét cua vin d& 1a chi 1 frame tai mot thoi
diém duoc truyén,

= Truong hop ma d6 dai cua lién két (1a s lvong
bit lap day trong lién két) I6n hon d6 dai cua
frame thi that su két qua khdng c6 higu qua.




Sliding-Window Flow Control

= Hai tram A va B duoc két ndi theo lign két truyén song
cdng. Tram B cap phéat b nhé dém va nhan frame W, con
,(A gui )céc frame W nhung khdng can dgi tin hiéu bao nhan
ACK).

= Dé theo ddi cac frame vira bao nhan, méi frame duoc gan

nhén véi mot so tuan tu.

= B b4o nhan frame bing viéc giri mot tin hiéu bédo nhan chira sb

tuan tu cua frame s& nhan tiep.
Co ché nay ciing c6 thé dung dé béo nhan nhiéu frame. Vi dy: B
nhan frame 2,3 va 4 nhung khong béo
Trong khi d6, A phai duy tri mot danh sach s tuan tu cac frame
ma no da gui, va B duy tri mét danh sach cac so tuan ty ma n6 da
san sang nhan. i . .
M3i danh sich nay c6 thé truyén qua cua sb cac frame. Thao tac
trén duoc hiéu 1a c6 ché dieu khién luu lwgng cua so truot.

Sliding-Window Flow Control
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Figure 7.3 Sliding-Window Depiction

Sliding-Window Flow Control
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Figure 7.4 Example of a Sliding-Window Protocol

Sliding-Window Flow Control

= Uu diém

= Diéu khién luu lvgng cira s6 trugt ¢6 kha ning
hitu ich hon diéu khién huu lvgng Stop-and-
Wait. Vi nd d4 xir ly nhu mot duong ong
(pipeline) dé co thé lap day frame trén duong
truyén. Diéu nay hoan toan tuong phan véi
Stop-and-Wait 1a tai mot thai dién chi cé 1
frame duoc truyén trong éng trén duong truyén




3 I1. DO tim 13i

= Qua trinh truyén van phat sinh 13i bat chip
su thiét ké cua cac hé thong truyén dan, d6
14 sy thay d6i mot hoac nhiéu bit cua frame
truyén.

3 I1. DO tim 13i

Py: Xdc sudt 18i mot bit don, 14 ti 18 bit 16 (BER — bit error rate).

P,: Xac suat d& 1 frame dén dich ma khong bi 15i

P,: Xéc sudt dé 1 frame dén dich véi | hodc nhidu 13i khong duoc phat hién

Py Xdc suft dé | frame dén dich vdi 1 hoac nhiéu 18i duoch phét hién,
khong c6 16i nao khéng duge phat hién

Pi=(1-Pyf

P,=1-P,
Trong do, F 1a sé bit ctia mdi frame

3 I1. DO tim 13i

= CAc loai 18i trong truyén thong
= Lbi don bit : Trong mot don vi dit liéu c6 mot
bit bi hong
. Lc’)i‘da bit : Trong mét don vi dir ligu c6 hai hay
nhiéu bit bi hong
= LGi bit chum (dao bit) : Trong mot don vi dix
liéu c6 hai hay nhicu bit lién tiép bi 16

3 Kiém tra chin l&( parity bit)

= Thém mot bit chin Ié vao phan cudi cua
khdi dit liéu.

= Gid tri cua bit ndy dugc chon lya sao cho ky
tu c6 cac bit 1 1a s6 chan (even parity) hoic
céac bit 1 1a s6 1¢ (odd parity).




Kiém tra chin l&( parity bit)

= Vd
= Dir liéu: 0111010101
= Thém bit chin I¢: 0111010101 0
= Bit chin lé thém vao dam bao sb bit 1 1a mot s chin
= Bénnhan kiém tra
= Néu c6 sb chin cac bit 1 thi dich 1a khdng c6 15i
= Néu lamot sb I¢é cac bit thi c6 nghia la chac chan c6
mot loi xay ra. Mot 16i don ( hoac mot so le cia loi) co
thé duoc do tim. Mot s6 chan céc 16i khong dugc do
tim.

Kiém tra chin 1é kép

| k Data bits [ r Check bits |
M&i lan kiém tra chin 1¢ 1a mot modulo tinh 1éng cuia mot 6 bit dir liéu
Example:

C =X+ Xy H Xy
=X+ Xy + Xy
Ca= X+ X+ X,

Horizontal and Vertical Parity Chan 1é ngang va chdn 1é doc

1001010 1 1001010 1
0111010 0 Herzontal n:1xu1%u
1110001 0| checks 11 @p oo o
1000111 0 1000111 D
0011001 1 Do 0 0{1) 1

]

oy [ # =

D1111

Vertical checks

Ma du vong (CRC - Cyclic Redundancy Check)

= Bén phat :L4y toan bo dit lidu dugc truyén dem
chia cho mot s chia, phan du caa phép tinh nay
chinh [a CRC, CRC duoc dua vao cubi dit lidu
= Bén nhan: LAy toan bé dit liéu nhan dugc (CRC +
DL) dem chia cho mét s6 chia nhur Ia bén gii, két
qua caa phép chia nay cho biét dit lidu ding hay
sai
= Khong du : Dit liéu nhan dlng
= Du : Dit liéu nhan sai

Ma du vong (CRC - Cyclic Redundancy Check)

» Céch ldy s6 chia: Dung mét s da thirc sinh

CRC-12 =X2 + X" +x* - +X+1
CRC-16  =X"+X"+X*+1
CRC-CCITT =X'"0+ X2 +X%+1

CRC-32 i
XX XX 2 X X X X 3 XXX X e
Vd ta ¢6 da thite sinh : X*+X+ 1

2
12 O 3 T

1 ] (|
Nhu vdy da thire bac 3 thi $6 chia ¢ 4 bic => da thirc bic n thi s6 chia ¢ n+1 bc




i Ma du vong (CRC - Cyclic Redundancy Check)

= Céch thuc hién phép chia

bé chi_a dix lieu cho MOt sota oo inuone el
thuc hién nhu sau: Néu s6 1o
chia c6 n bac ta thém vao bén  — - NG

phai di liéu n-1 s6 0 va thuc i
hién phép chia nhi phan. So GG
du thu duoc tir phép chia %
ndy 1a CRC st thay thé vao “hen
n-1s6 0. 0eNG
Vidu: taco dir lieu la %
onnn
100100 ne|
so chia 12 1101-> n=4 ool = cro

i Ma du vong (CRC - Cyclic Redundancy Check)

Dir liéu s& gui di:

190 001001

o ol Hudng truyén

Uu diém :

Phuong php CRC bao dam truyén dir liéu c6 df tin cdy cao va néu sir dung CRC
32 bao ddm df tin cy rat cao

Nhuge diém : So bit du thira 16n

3 Check Sum

= Noi giri:Nguoi ta chia dit liéu ra Iam n doan va cong nhitng
doan 4y véi nhau theo phwong phép sé hoc bit 1 duoc téng
1a T. Liy nghich ddo cua T ta dwoc mot s L chinh I1a check
sum. L duoc dua vao cudi don vi di liéu va gui di dén noi
nhan

L4+Dithél w——* »
Hudng truyén

3 Check Sum

= Noi nhan: nhan dugc L+ dit liéu cling thuc
hién cong theo phuong phép s hoc bui 1 cac
dit liéu nhan dugc . Néu téng cac bac déu co
gia tri “1” thi gia tri khdng bi I5i




Check Sum( vi du)

10:01.11 0:L011 10107 021 T0'1
Trong trudng hop chia thira ta ¢ thé thém céc s8 0 vao ding trude cho du
Thuye hién cong :

RRLA

15161
WOuIn T

| Nghich dao =010 10=L=Check Sum
Guidi:

oouniIl

Di611 it truv
T e rong truyel
vI11Y 01010 100111010111010101101

Lo Check Sum

_— . Check Sum

111 =T

3 Check Sum( vi du)

Bén nhan dir liéu :

T=16161
CHECK S =010106
11111

= dit li¢u khong bi 13i

3 I11. Sira 13i

= Viéc phat hién 13i va sira 16i déu doi hoi phai dua
thém vao céc bit du thira, vé nguyen tic ngudi ta
deu c6 thé phat hién va sira nhitng bit bj 16i.

= Viéc sira phai doi hoi phai biét dwoc vi tri cua bit
16i

= Viéc stra la ddo nguoc gia tri cua bit d6

= V& nguyén tic : tw dong phat hién 15i va sira 15i.

3 Phuong phap Hamming

Céc bit du thira duoe dua vao véi muc dich dé phét hién 161 va stra 13i. Neéu bitd
thira duoc dua vao la rva dir liéu [a M bit thi phai chon r sao cho

2>M+r+l

Thi mdi bao quét hét moi kha nang xay ra 16i.

Vidu: V6i M =17 thi cdn bao nhiéu bit du thira
“Néur=1=>2'=2maM+r+1=7+1+1=9 => khong thoa man
“Néur=2=>2'=4maM+r+1=7+2+1=10 =>khong thoa man
“Néur=3=>2=8maM+r+1=7+3+1=11 =>khong thoa man
-Néur=4=>2'=16miM+r+1=7+4+1=12=> théa min

Vay v6ir=4 la thoa man




Phuong phap Hamming

Gia sur voi dir liéu cua ma Asscii ¢6 7 bit dir liéu thi can 4 bit du thia vay dat ca
bit dix liéu vao vi tri nao trong dir liéu

110 9 8 7 6 5 4 3 2 1
[D6 [D5 [ D4 [R8 [D3 [D2 [D1 [R4 [DO [RI [RO |

Vi du dit liéu can guri di 12 1101011

1110 8 7 6 5 4 3 2 1
[1 J1 Jo [R8]1 Jo [1 JR4JI [RIJRO ]
Dé gan cac gi tri cho RO ,R1,R4,R8 trén co so nhu sau:

Phuong phap Hamming

RO : ¢ mat trén céc vi tri bit 1,3,5,7,9,11
R1 : c6 mat trén céc bi

R4 : ¢6 mat trén cac
R8 : c6 mit trén céc vi tri bit 8,9,10,11

Xac dinh gia tri

RO: RI1:
1:2%=1 2:2'=2
3: 20pol=3 3:92%+21=3
5:2°+22=5 6:2'+2%=6
7:2042'+22=7 7:2°+2' +22=7
9:2°+2°=9 10:2'+2°=10
11:2°+2'+23=11 11: 2%+ 242 =11
4 R8:
8:2°=8
9:2°+2}=9
10:2'+2=10
11:2°+2"+22=11

Phuong phap Hamming

RO c6 téng “1” =6 ->chin >R0 =0
R1 c6 téng “1” =6 ->chin >R1=0
R4 o tong “1” =4 -> chin ->R4 =0
R8 ¢4 tong “17 =4 =>chin >R8=0

Dir lidu g di
11 10 9 8 7 6 5 4 3 2 1
[1 J1 Jo Jo

[
=]
(=]

Phuong phap Hamming

Noi nhén

RO=1
Rl=
R4=0
R8 =

Dung bién phép t& hop cho thdy bit 11 b 13i




3 IV. Diéu khién 13i

= Mt frame: vi mot ly do nao ¢6 ma frame
giri da khong dén duoc dich

= Hong frame: nhan dwoc frame dén nhung c6
mot sb bit bi 13i

Stop-and-Wait ARQ

= Phuong phdp nay dua trén nguyén téc chung cua
ky thuat dieu khién Tuu lwgng stop-and-wait,

= Tram ngudn truyén 1 frame va cho tin hiéu ACK.
= Hai loai 15 xuat hign:
= frame dén duoc dich nhung bi hong, tic 14 tram dich

duang ky thuat phat hi¢n 161 thay |0| va huy frame

« Dé giai quyét vin dé nay, tram nguén sir dung mot dong hd, va
néu sau khoang thoi gian timeout khong nhan duoc tin higu
ACK thi frame d6 duoc truyen lai

Stop-and-Wait ARQ

= Tin hiéu ACK khi giri lai bi hong, tuc la tram dich
dé nhan dung frame va bao tin hi¢u ACK, nhung
tinhiéu ACK bi hong nén tram ngudn khong nhan
ra (hozc khong dén dwoc)

= Truong hop nay tram ngudn ciing dung thoi gian timeout dé
truyén lai frame. Gia st frame truyén lai nay ciing dén dich va
khong bj I8i, khi d6 tram dich s& nhan duoc 2 frame giéng
nhau. Dé giai quyet VAN dé nay, céc frame duoc luan phién gan
nhén 0 va 1, va tin hi¢u ACK tuong ting la ACK1 va ACKO. O
day, ACKO s& bao nhan cua frame 1 va c6 vei y nghia thong
b4o la da sin sang nhan tiép (frame 0).

Stop-and-

: Wait ARQ

Time
—

= B

Figure 7.8 Stop-and-Wait ARQ




5 Go-Back-N ARQ

= Phuong phép nay dua trén ky thut diéu khién huu
lugng cira sb trugt (sliding-window).

= Tram ngudn c6 thé giri hang loat céc frame tuan tu
dwoc danh sb. (S frame khong dugc bao nhan
con lai s& dwoc chi ra bai kich c& cira s6.)

= Tram dich s& bao tin hiéu (tin hiéu RR - receive
ready hozc kém ACK - piggybacked ACK) cac
frame dén binh thuong néu khong c6 15i nao xuat
hién.

5 Go-Back-N ARQ

= Khi tram dich phat hién mot frame 15i, n6 s&
béo tin hiéu NACK (REJ - reject) cho frame
d6 va s& huy bo moi frame dén sau cho dén
khi frame I8i dugc nhan ddng.

= CON tram ngudn khi nhan dugc tin hiéu REJ
né s& truyén lai frame 13i va tat ca cac frame
da truyén sau frame I3i.

5 Go-Back-N ARQ

= Sau mdi frame truyén, tram nguon khai tao
gié tri timeout cho frame d6. Gia sir tram
dich (B) nhan thanh céng frame i-1 va tram
ngudn (A) giri tiép frame i, ta c6 thé c6 cac
truong hop 16i sau:
= Hong frame: B s& huy frame i, ta ¢6 2 truong

hop nho:

= Hong tin hiéu RR: C6 2 truong hop:

Hong frame

= Tac6 2 truong hop nho:

= Trong chu ky thoi gian hop 1€, A gui tiép frame i+1, B
nhan dugc i+1 nhung khong ding thtr tu (do hong i) va
gul REJ. A phai truyén lai i va tat ca cac frame sau do.
A khéng gui tiép frame i+1, nén B khong nhan duoc gi
thém va ciing khdng gui tin hi¢u hogc RR hoac REJ.
Khi A dat gia trj timeout, né s¢ truyén mot frame RR
gom 1 bit (dwoc hiéu nhu bit P - Poll) dugc thiét lap gia
tri 1. Khi d6, B hiéu frame RR voi bit P=1 nhu la mot
1énh yéu cau phai guri thdng béo tin hiéu RR cho biet
sang sang nhan frame tiép theo la frame i. Va khi A
nhan dugc tin hi¢u RR no s& truyén lai frame i.

10



Hong tin hiéu RR

= Bnhan dun%frame i va bdo RR sin sang nhan i+1, nhung
tin hiéu RR bi mat

= Tuc 13 A chi nhan dugc tuin tw cac tin higu RR cua cac
frame 1,2,...,i-1,i va van khéng nhan duoc i+1 cho dén khi
dat gid tr1 timeout cua .

= Khi A dat gia tri timeout nd s& truyén mot frame RR dic
bi¢t nhu trugng hop trén, va thiét lap giétrj timeout cua P-
bit (P=1). Néu tin hi¢u tra I6i RR nay cta B ciin that bai
thi khi A dat gia tri timeout cua P-bit n6 s& phét lai lénh’
RR. Va tit nhién sau mot s6 lan nhat dinh phét lai lénh RR
ma van khong nhan duoc tinh hig¢u bao nhan thi A s khoi
tao lai thi tuc truyén tir dau.

ca) Go-back-N ARQ

3 Selective-Reject ARQ

= Tuong tu Go back N nhung khi can truyen lai thi
céc frame can truyen lai chi la cac frame c6 bao
nhan NACK (ta goi la tin hiéu SREJ) hoic qua
thoi gian timeout
= Uu diém: Déy lai c6 chon loc thuc hién hiéu qua hon
Go-Back-N, bai vi n6 truyén lai cac frame 12 it nhat.
= Nhuoc dlem duy tri mot bo nho tam du dé Iuu céc
frame dén cho dén khi frame 13i nhan ddng va phai tao
vi tri logic & chén frame 13i vao dang thir tu. Vatram
truyen ciing phai duy tri nhleu logic phirc tap dé c6 thé
guri céc frame khong theo tudn ty. Chi

Selective-
Reject

2 ARQ
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