tw nhién va ki thut.
Dich cac bar giang trong chwong trinh

hoc liéu mé cia hoc vién MIT, Yale.
Tim va dich tai liéu phyc vy cho sinh
vién 1am seminer, luan van.

Tai sao moi thir deu mien
phi va chuyén nghiép 777

Trao doi trwe tuyén tai:

http://www.mientayvpicem/chat box li.html



http://www.mientayvn.com/chat_box_li.html
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NOI DUNG CHINH

» C4u tric cia hai bing ma ky tw EBCDIC & ASCII/IAS.
* So sdnh 2 so @6 diéu khi€n truyén din: SYN & ASYN.

- MO td cic phuong thitc @ddng bd bit (clock), character (byte)
ciia mode ASYN va cdc phuong phdp ma hod tuong Gng.

- M0 ti ki thuit d6ng bd khung trong truyén din ASYN &
SYN huéng ky tu.

»  Stt dung cdc ky tu va bit chén thém phuc vu dong bo.
 C4cky thuit dong bd bit trong truyén din ddng bo.

. C4cky thuat phat hién 151, nén dit liéu.

« Nguyén Iy hoat dong cla c4c loai thi€t bj ghép kénh.
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GIOI THIEU

» Data dugc diung d€ chi 1 (vai) khdi tai liéu da s6 hod.

* Thong tin dudc hi€u 1 tin tic chia trong data dang dudc
truyén di.

» M4t dir liéu, ngay cd 1 bit cling gdy 16i nén can phéi diéu
khi€n 101.
SN o R A < A o N
* Di€u khi€n ludng l1a can thiét.
~ 7/ N A N o A X o
* Ma hod la cong cu phuc vu di€u khién 101.

« MBObi trudng truyén din bit ndi ti€p dudc st dung dé két ndi
cac DTE.
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. CO SO CUA TRUYEN SO LIEU

« C6 mdt s6 chudn ma hda cho dif lidu ky tu (text):

1. EBCDIC - Exteded Binary Code Decimal Interchange Code

2. ASCII — American Standard Code for Information Interchange
(IAS - International Alphabet Number 5)
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binary -————————
ESEN | b

B o
-I S0OH
B - e
LS
B -
L
B s
B ;- om
i -

o s

B 2 s
B - -
B - -
B - s
B - s
B - -
THS.VO TRUGNG SON

DLE

Dl

DX

RES

CA™

CC

CIT1

IS

IRS

ITS

1a
10

17
11

15
12

13
15

20
14

21
15

22
1&s

25
17

=24
15

25
1=

25
1

27
1E

2=
12

=29
11

S0
1E

51
1F

32
=20

335
=21

S
22

35
23

TG
24

37
25

3=
25

52
=27

40
=28

41
29

4.2
2

435
2B

44
2

45
2

45
2K

=27
2F

505

FS

BYF

ESC

5™

CATX

SCHE

BEL

Bang ma EBCDIC

5YIM

o

EOT

CATE

D4

MAF

SUE

=
30

45
31

S0
52

a1
335

52
T4

53
35

54
35

a5
57

56
3=

57
3=

52
S

52
SE

a0
=iz

al
S

a2
SE

a3
SF

(A% ]

|

5F

A

+ -~

&
40

55
41

a5
42

ar
435

B8
a4

a3
45

Fa
45

71
47

T2
4=

T35
45

T4
S Y

TS
45

e
G

I
41

=
4K

e
4F

&

Co s ky thudt truyén s6 liéu — Chuong 3

=0
50

=21
a1

g2
52

23
53

=T}
54

25
55

25
S5

27
57

=2
5

g%
59

20
S

21
aE

a2
Sz

25
S

S
SE

5
aF

S5
&l

=
=1

=
Ly

=]
a3

100
&

101
a5

102
G5

105
&

104
a5

105
553

10
1Y

107
ab

10z
5

102
&l

110
ak

111
alF

112
o

11=
Tl

114
T2

115
]

114
T4

117
5

11=
Ta

11%
£

120
e

121
=

122
Ers

1235
TE

124
iz

125
T

12a
TE

127
TF



binary -————————

ST | hex

o

=
=
=
=
g o
e
IR
g -
-3 Ih
oo
B -
B -
B -
B -
B -
-
THS.VO TRUGNG SON

12=
=20

123
=21

130
g2

151
85

152
=4

155
25

154
26

155
=7

155
=2

157
=9

15
4

153
2B

140
=i

141
S

142
ZE

145
2F

I

1L

P

1

144
20

145
21

145
@2

147
S5

14=
S

145
S5

150
ol

151
7

152
=

155
=l

154
S

155
B

155
Sz

1577
S

158
FE

155
IF

11

w

150
L0

1al
a1

1ad
P

1a35
A5

1&g
LS

1as
A5

laa
P

1a7
Py

l1agz
PR

153
iR

170
A

171
P =]

172
A

175
AT

174
A

175
LF

s

17&
EO

1777
El

17E
B2

175
ES

1=0
E4

151
ES

122
Ea

155
E7

1=4
Bz

125
B2

15a
Ea

157
EBEE

l12=
BC

123
EI

130
EBE

131
EF

!

Q = =1 O

ol

152
0

125
1

124
Z2

125
5

135
4

137
Z5

13
&

135
7

=200
L

=201
9

202
i

2035
_E

204
iz

205
ZI

205
CE

=207
CF

20=
D0

=202
g Il

=210
D2

211
S

. 212
HLE B

215
e

=214
D

215
7

21a
D=

217
e

21=
DA

212
B

220
Iz

221
I

222
DE

225
oF

7

H

H Ol " 0|2

Bing ma EBCDIC (ti€p theo)
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224
EO

225
El

225
E2

227
ES

228
E4

222
ES

=230
Ea

231
E7

232
Ez

235
ES

254
Ea

235
EE

255
EC

237
ED

232
EE

111
aF

h | ke W R = O

&

ra

240
FO

=241
Fl

2422
F2

245
F5

244
F4

245
F5

245
Fa

=247
F7r

242
=

245
Fa

[
LA
(]

b b
au o o

bJ
34

bJ
o ¥

]
e



binary -————————

(]
B o o e e o e e E [,
B -AE R R
B a2 --E BE=-E=E - =
e ER e B e
B - cor (oo 3 s a3 pE T % a2
Bl - mo o mex B oo 252 22 v 2w 2
B - oo e 2l vE 2 e
B -8 B-BEcBwvE - -~
Bl - o [0 e 30 [ s x 2 e -2
Bl e = 2 s B2y
B - 202802z -5
B -8 --8 8«8 BkxE B
B -8 B-B-E B E E
Bl - <28 -2-2aqa 2= 3
B a0 B-ErE- R E
B - =52 gz 3l =

Bang ma ASCII
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TRUYEN SONG SONG

SOURCGE DESTINATICH
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TRUYEN NOI TIEP

SOURCE DESTINATION
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CHE PO DON CONG

simplex

SUURCE OESTINATICH

-
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CHE PO BAN SONG CONG

hal duple;u:

al SCURCE CESTINATICN
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CHE PO SONG CONG

full duplex

SOUHCE DESTINATION
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CAC MODE DONG BO

PHIEN TRUYEN

* Phan tif nhd nhAat trong truyén dit liéu 13 bit

* Tung 8 bit nhdm thanh cac byte hodc ky tu (character).

» Céc byte hoic ky tu dugc to chitc thanh cidc khung(frame).
D& dong bo phién truyén, ta cin xdc dinh:

- DPiém bit dau mdi chu ky bit = dong bo bit (dong ho)

- Di€m bit diu mdi byte hoic ky tu = déng bé byte or ky tir

- DPi€m bit diu mdi khung = déng bo khung
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CAC MODE DONG BO

PHIE N TRUYE N

D& dong b dugc 3 cip trén, c6 2 mode dong b dugc sit dung:
« Mode khéng dong bo (Asynchronous transmission)

« Mode dong bé (Synchronous transmission)

THS.VO TRUGNG SON Co 53 ky thujt truyén s6liéu — Chuong 3 15



DAN KHONG
BO

MODE TRUYE
N

YEN
ONG

U
E)

atart t = [ o100 11 0111 Stopht=l1

Idle lewel j ‘ Idle 1ewel

* Sy dong bd glu’a 2 DTE kbong dugc duy tri trong sudt phién
truyén ma chi dudc thi€t 1ap mdi khi cd dit liéu truyén.

« Vidu:co ky arcdn truyén di thi dong bé duoc thiét I3p.

* Su dung cho dir liéu ky tu, dong bo dudc thi€t 1ap cho tirng
ky tu & Star bit va két thiic & Stop bit.
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MODE TRUYEN DAN BONG BO

* Su dong bd gitta 2 DTE dupc thiét 13p tir ddu va duy tri trong
sudt phién truyén.

e St dung cho dit liéu 1a cdc khdi I6n, truyén véi tdc do cao.
 Pau thu giit dugc dong bd v6i dau phdt bing cich:
- Ludng bit phét di phdi dudc ma hod dé dong bod bit.

- TAt c3 cdc khung phdi cdc cdc byte hodc ky tu du trit d€ ddng
b0 byte (hoac ky tu).

- Tung khun phal dugc “dong go1” trong mot cdp ky tu (byte)
dic biét dé dong bd khung.
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DIEU KHIEN LOI

» Piéu khi€n 151 12 chtic ning can thiét d€ khic phuc cic 16i
do mo1 trudng vatly gy ra.

- Diéu khién 16i 1a stra 101 hodc yéu ciu phat Iai khung 16i.

* Stra 16i st dung ma sifa sai.

 Yéu cau phdt lai s& dung ma phat hién I61.
Vi du: Phat hién 101 bang bit Parity (P).
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PDIEU KHIEN LUONG

. Bleu khié€n luong 12 di€u chinh t6c¢ dd phat cia DTE nguén
dé khong giy tran § DTE dich.
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II. TRUYEN KHONG DONG BO

Mach diéu khién truyén din & DTE bao gém céc khoi
chuc nang sau:

- P/S khi ph4t di.
e S/P khi thu vé.
« Khoi chic niing thuc hién cdc cAp dong bo.

 Khoi chitc ning thyc hién phét hién 10i.

THS.VO TRUGNG SON Co 0 ky thudt truyén s6 liéu — Chuong 3
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2.1 DPONG BO BIT

divide by N Clock
U FCa : v
CK
I— Rub | |1
L= UL I L
11 | T=D
if 0
dala
f=is
Nguyén Iy hoat dong
THS.VO TRUGNG SON Co 0 ky thudt truyén s6 liéu — Chuong 3
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2.1 PONG BO BIT

=tart Eut 1=l dala 2nd data

Enil Eait

™ I i I

BxD ™ i // i >< i

| | |

I I I

Rx I i I
| | | —

T L L

| I |

ok | | |

I I I

oitl cell cenlers
N=1 (RxC=TxD)
THS.VO TRUGNG SON Co 0 ky thudt truyén s6 liéu — Chuong 3
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2.1 DPONG BO BIT

start bif 1st data 2nd data
it it
e | I I
RS i e i Pl :
| | ¥
FixC I
o i LARTAR TR ARRER R AT
|| || |
| | I h
1 | |
UM | I h | |
- el I
;Eﬂ 1 18 ledc r .|1|.
percds

it call centars

N=16 (RxC=16xTxD)
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2.2 PONG BO KY TU

« Pong bo ky tu dudc thuc hién sau khi c6 dong bo bit.

« C4c bit ndm giira start-bit va stop-bit 1a clia mot ky tu.
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2.3 DPONG BO KHUNG

C6 hai loai dif licu ky tu:

» Ky tu printable: khong c6 cdc ky tu di€u khién.

» Ky ty Non-printable: bao gdm c3 cdc ky tu diéu khién.

* Vidu: motso ky ty diéu khi€n nhu: SOH, DLE. STX. . .

THS.VO TRUGNG SON Co 53 ky thujt truyén s6liéu — Chuong 3
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2.3 DONG BO KHUNG

—|ST.':-='. A |=|1_J||A M C ETX

Ciu triic khung vdi dit liéu Printable

oLE || [sTx F H_ ~||oLE [][oLe [|[oLe] || ETx

C4u tric khung vdi dit Iiéu Non-Printable

THS.VO TRUGNG SON Co 0 ky thudt truyén s6 liéu — Chuong 3 26



IIl. TRUYEN DONG BO

Truyén dong bo phan biét hai loai dif liéu:

Dit liéu 1a ky ty: c6 thuc hién dong bd ky tu.
Dit liéu 12 bit nhi phan: khong thuc hién dong bo ky tu.
Vi vay c6 hai loai truyén dong bd: huong ky tur & huong bit.

C4 hai loai trén déu c6 chung chitc ning dong 50 bit.

THS.VO TRUGNG SON Co 53 ky thujt truyén s6liéu — Chuong 3
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3.1 DPONG BO BIT

Trong truyén dong bd c¢6 hai phuong phdp dong bo bit:

« Pong bd bit bing m4 hod va khoi phuc dong ho.

- DPong bo bit bing vong khod pha sé(Phase lock loop-DPLL).
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a) Bong bo bit badng ma hoa va
khoiphuedongho g

Transmitter Receiver

Clock
encoder

Clock
extract

* Cacloai ma: ludng cuc, Manchester, va Manchester vi sai.
‘A A A A . N 7 ~ e N ~
* Viéc khoi phuc dong ho giva vao cac chuyén tiép cia ma.
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phit di

Ludng bit dugc 1 O ; 1 1 Q 1

P6ng hd phat, TxC

Tin hi€¢u ma hoa ludng
cuc, TxD/RxD — 1 1 1 —1 —1 1 1 i

Pdng hod khdi phuc,
RxC
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Ma hoa Manchester
(Ma hoa Phase)

Ludng bit dugc

P6ng hd phat, TxC

Tin hi€u ma hoa
Manchester, TxD/RxD

Pdng hd khoi phuc, _|-|__|-|__|'|__|'|__|'|__|'|__|'|__|'|_

RxC

M3a hoa Manchester (Ma hoa Phase)
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Ma hdéa Manchester vi sai

Ludng bit dugc [
phit di ]

Péng hd phét, TxC

Tin hi€u ma hoa
Manchester vi sai,

TxD/RxD
U U A U U U U W
AT
Y Y Y Y Y Y Y Y Y
Po6ng hé khoi phuc,
RxC
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Transmitter

p—)

Bit
encoder

* (C4c bit dugc mahoda: NRZI.

THS.VO TRUONG SGN

Receiver

Bit encoder

x N

Local clock

Co s3 k¥ thugt truyén s6 liéu — Chuong 3 33



b) Dong bo bit bang DPLL

| ' | | | | |
1 | O | Ql | 1 | Ql | 1 |
| I | | | !
! | R i_ _ I D ______i____
: i : : : i
| | ! | I |
| |
-l ____!______ e !______ o
e | |
! o il | I :
Sa || IR A A N S
| |
| |

» NRZI: bit O - doi trang thdi, bit 1 - khong doi trang thai.
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HxD

b) Dong bo bit bang DPLL

shift registar

342 x Clk

THS.VO TRUONG SON

|
DPLL |z |
1

RRRAAAN

data

Co s3 k¥ thugt truyén s6 liéu — Chuong 3 35



b) Dong bo bit bang DPLL

Ludng bit thu
dugc, RxD

32x CLK R2chuky | 32chuky

Xung 14y miu s
tin hi€u, RxC n n I I

Trudng hop Iy tudng.
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b) Dong bo bit bang DPLL

10 414 4110

Ludng bit thu
dugc, RxD
32 x CLK I'u'u'L
. 32chuky
Xung 14y miu I'I
tin hi€u, RxC .

Truong hop diéu chinh pha (DPLL).
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3.2 PONG BO HUGNG KY TU

Huéng truyén Time
Hu6ng truy . :
""" |SYN‘SYN STX ‘ ‘ // ‘ ‘ ‘ ETX -
A A 1) A S '/'/ NV —
Pongbo ky tv  Pau khung Cudi khung
Dit li€u cla khung
C4u triic khung.
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DONG BO HUGNG KY TY

Hu6ng truyén Time
<

>

....OOOllC{lOOOOll4100001101000010000000110....

\\ J

Y
2

OO

# ‘01101000’

Qu4 trinh déng b ky tu.
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DONG BO HUGNG KY TY

Hu6ng truyén Time
<

>

....000110230000110080000121010000100000001120.....

\ J

Y
9

OO

# ‘01101000’

Qu4 trinh déng b ky tu.
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3.2 DONG BO HUGNG KY TU

Hu6ng truyén Time
<

>

....00011014000110140001101000010000000110....

\\ J

Y
&

OO

# ‘01101000’

Qu4 trinh déng b ky tu.
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DONG BO HUGNG KY TY

Hu6ng truyén Time
<

>

....00011010400110104001101000010000000110....

\ J
J
Q9
Q
# ‘01101000’
Qu4 trinh déng b ky tu.
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DONG BO HUGNG KY TY

Hu6ng truyén Time
<
SYN
....0001101000011010000110100001000000011209....

>

= ‘01101000’

Qu4 trinh déng b ky tu.
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PDONG BO HUGNG KY. TU

Hu6ng truyén Time
<

>

SYN SYN
....0001101000011010000121010000100000001120....

= ‘01101000’

Qu4 trinh déng b ky tu.
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PDONG BO HUGNG KY. TU

Hu6ng truyén Time
< >
SYN SYN STX
....000110100001101000011010000100000001109....
\ J
q
Q
.

= ‘01000000’

Qu4 trinh déng b ky tu.
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PDONG BO HUGNG KY. TU

Hu6ng truyén Time
< >
SYN SYN STX
....000110100001101000011010000100000001109....
J
QY
OO
Data cla
khung
Qu4 trinh déng b ky tu.
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PDONG BO HUGNG KY. TU

Hu6ng truyén Time
<
//
----‘SYN‘SYN DLE|STX ‘ ‘ // ‘DLE‘DLE‘ ‘ DLEIETX
). Ny T ,/,/ -\ \ J
Pong b ky ty PAau khung T Cudi khung
Dit liéu cia khung

Chén thém DLE cho dit liéu Non-printable.
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3.3 DPONG BO HUGNG BIT

Truyén dong bd hudng bit khdong cé cAp dong bo ky tu:

Cé6 ba phuong phdp dong bd khung:
e SWdung co diu khungva co cudi khung (01111110).
e SO dung co diu khung (10101011)va do dai khung (Length)

» St dung cdc bit vi pham (JKOJK000, JK1JK111 ).
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a) SU dung cd dau & cuoi khung

Hu6ng truyén Time .
>
C3 dau C3 cudi
0111111130111111Q................ 01111110
" /
A L Xs RY
Pudng truyén roi Data cua khung
N— _
——
Mot khung

« Khodng dudc c6 nhém ‘111111 trong thanh phan ctia khung.
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a) SU dung cd dau & cuoi khung

Hudng truyén Time .
<
Data truyén
1OQ1111;01101000Q1111L11“.
Cheén bit 0 yén bit 0
C dau C3 cubi

ci1111110j1001111100110100001117121011...0112111210
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a) SU dung cd dau & cuoi khung

Ty

T T —

Transmitter Receiver

Chi thi chén e
Cheén bit
— 609

Phat hi€n
bit ‘0’
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b) St dung ¢c6 dau & do dai khung

101010...10[1010101 1|Header|[Length] Data Pubi
A A
Phin d6ng b6 bit  Pau khung D6 dai khung
Po6 dai cd dinh P daicd dinh

So do ndy thuong dupc si? dung trong cdic LAN.
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c) Su dung cac bit vi pham

101010...10|JKOJKOOO| IJKlJKlll
Phin ddng b bit  Pau khung Data ciia khung Cu6i khung

St dung ma Manchester, ¢d dau va cudi

1 0 J K 0 J K 0 0 O

So do ndy thuvng dupc sit dung trong cdic LAN.
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lll. CAC PHUONG JTHUC PHAT
HIEN LOI

C6 hai phuong phdp di€u khién 16i:
- Diéu khién 16i bing phuong phdp Sifa I67 tai diu thu.

- Diéu khién 18i bing phuong phdp yéu ciu phatlai.
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4.1 PARITY

Hu6ng truyén Time
<
LSB MSB
—
HEEEERERDE
\_ \ - J\ y ) —— AN ~ J
Puong diy roi  Star bit Céc bit clia mot kY tr Stop bits
1001001 1 Parity chdn
1001001 0 Parity Ié

- Chf phdt hién duyc 161 18 bit.
- QOverhead lon: 1/8 =12.5%
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PARITY

start s msb p:;rﬂ‘i/:rlts

o a « ¥
[TTTTTT M |
Y

TYY 0 Bit 1 | Bit 2 | XOR
0 0 0
0 1 1
1 0 1
1 1 0
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4.2 BLOCK SUM CHECK

/| Pr|Bs[Bs|Bs|Bs| B, | By | By
ololololo]o]|1]o0
11o0l1/l0]1]0]lo0o]loO
ol1|lo0lolo|1]1]o0

Pty | O | O |1 /0] 0] 0|0/ O
‘é< 1 ol1lo]l1]1]0]1
o/l1|/o0lolo|o0o]|0]oO
1111 lo0l0]o0o]1]1

1/ 0/lo|lo|0]0]|1]|1

/1 |1|0]0|l0]|]0|O0]1

THS.VO TRUONG SON
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K

b=
28|
=
@)
=
@

SUA L

STX

\4
58

BCC (chin)

By

0

1
1

0
1
0
0
0
1
1
0

Co s ky thudt truyén s6 liéu — Chuong 3
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T HIEN LOI 2 BIT

/| Pr|Bs[Bs|Bs|Bs| B, | By | By
o|loloflolo]lo|l1]o0
1lol1]lo]1]lo0o]o]o
ol1f2]ojlofo]1]o0
priyy | O] O 2] 0]l 00| 0] o0
‘é< 1] ol1lol1]l1]0]1
ol1]loflolo]lolo]o
1/1]1]ololo]1]1
1lololololo]1]1

/12| 1/l0|l0]|0|]0|O0]|1

THS.VO TRUONG SON
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Cacky
ty cia
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1é

THS.VO TRUONG SON

Parit3<

T
A

RlOolr|kr|o|lo|r|o|o|W
o|lo|o|o|o|o|o|o|o|Y
o|lo|o|o|r|o|o|r|o|W
Olr|r|lojo|O|r|O|+|W
= = ===

RPlRr|R|lO|R|IO|O|R|O

- D¢ tin cdy cia BCC khodng 98 %

Co s ky thudt truyén s6 liéu — Chuong 3
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STX

/

ETX

Cacky
ty cia
khung

BCC (chin)
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4.3 Cyclic redundancy check
(CRC)

Hu6ng truyén
<

Data phat 110110/111101/111000[111110|11....

Data thu 1131111y1113040111114211110)121.....

—— \YAIJ

Cum 16i 4 bit Cum 161 6 bit

T6i thiéu 4 bit T6i thiéu 6 bit
khong 16i khong 16i

Léi cum
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<

Data phat 1101101111011{11000111110|11....

Data thu 11/11111111010/1111111111011....
\ /\ )
Y ~
Khong coi 1a _(E}.lmll b-lxt
Cum 15i 11 bit ti€p theo van

c6 bit 16i

Parity & BCC khéng phdt hién dugc 161 cum
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e | C l """"""" !

I | i [

: - k bits . | | - A ~ :
| I

I . |

- | ;R

I e, Aol I

. ~ - : : T ‘ |

- S L

I E = fidata) | I E' = f{data’} —=COMPARE !

: | :

e A ok : : Receiver .

I I ------------------- =1

I data E I

i |

I -

I n- kbits ' E, E'= error-detecting codes

< " : t = error-detecting code function

: N bits I

I L —— L :

i I

i |

i )

! Transmitter !
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4.3 Cyclic redundancy check

- (CRC)

CRC sit dung phép chia toin by diy bit data cia khung
cho diy bit ciia da thifc sinh (n). Phidn duw'li CRC(n-1).

S6 chia | SO bichia | K&t qud
0 0 0
0 1 1
1 0 1
1 1 0
Phép chia Modulo-2 (XOR)
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4.3 Cyclic redundancy check
(CRC)

Khoéng st dung

Thuong s6 —

SGchia )  SG&bichia

50 du \ Dit li€u cia
\ khung

Pa thitc sinh Kich thuéc c6
dinh (< s6 chia),
st dung cho
Cdch tinh CRC checksum
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4.3 Cyclic redundancy check
(CRC)

Vidu 1: diy bit 13 11100101, da thifc sinh I3 x* + x° + 1

11(}01 ) 11100101oooo/Tl;:?pigc(l)arjo
Do thuong =1
00101
00000 Do thudng =0
01011
Do thuong =1
01011
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4.3 Cyclic redundancy check

(CHe

CRC Example (3)

THS.VO TRUONG SON

[OTT 0100 G Fairhurst {c) 1008
1111}(}]1[1 (Jaagrf
|

11001

1001
o101l
200000

Ororio

el 1001

o1l
e1100]
'l|'|'l]'_ 10 0 CRC value = Remainder
20000 0
0110 00
2110 01
0opa 610
<00 000
op[0100

)
@

Co s3 k¥ thugt truyén s6 liéu — Chuong 3
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4.3 Cyclic redundancy check

(CRC)

CRC Example (4)

Bit error in frame

THS.VO TRUONG SON

O 1T 0111

1001 ) 11100

a2 00000
orortl
211001

Orrrol
el 1001
Op1o0 0
= 0000 0
q1roo 00
el 10 01
Oro o016
a1 00]
B 0r1o

el (1001 ) ———

& Fairhurst (c) 1998

| 0000 \
Received CRC

replace by 0's

01600

Received CRC

*
Calculated CRC

= ERROR "N

CRC value = Remainder
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4.3 Cyclic redundancy check
(CRC)

CRC Generator Polynomials

G Farturst o) 1988

CRC-16 = w16 12 4 45 4
CRC-CCITT = x16 +x12 + x5 + 1

CRC-32 = %32 4 %26 + x16 4
12 4 511 410 4
X2 + x4 + %2 4+ x + 1
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4.3 Cyclic redundancy check
(CRC)

Cyclical Redundancy Check

Properties of a CRC-16 Synchronous Block/Frame Pra%gaérgulglmma

Implemented in Hardware

1-bit error 100% Detected
2-bit errors 100% Detected
Odd errors 100% Detected
Burst errors < 16 bits 100% Detected

Burst errors exactly 17 bits 99.9969% Detected
All other error bursts 99.9984 % Detected
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 Packed decimal.

e Ma hoa vi sai.

e Ma hoa Huffman.
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binary -___ﬁ____

(]
B o o e e B e e w
B -l B E-EE-E . B
B 2B BB =
e ER e B
B - o oo B s B Bo e
Bl - oo me B e s 2|22 v -2« 2
Bl - oo s e vE 2 e
B -0 BlEBlc-EvE i ~E
B - o [0 e 3 sl e e -
Bl e = 2 s B m sy
B - - 20 -2 8az2 - E
Bl - - 0= E -8 B2 BkE B
Bl - -2 - B B2z 2 B
Bl - =28 -2-2vavz 2= 5
B - E- R B-ErE - R - E
B - = 5B glhEloz e

Bang ma ASCII

THS.VO TRUONG SON Co 53 ky thudt truyén s6liéu — Chuong 3 72



PACKED DECIMAL

- Néu data chi I3 cdc s6 thi st dung md hod BCD (4 bit) hiéu
qua hon sir dung ASCII (7 bit).

Hu6ng truyén Time
<
""‘STX‘CTRL‘ ‘ Ik ‘ ‘6’ ‘ c:a‘ (3 ‘ bk ‘ ‘;y ‘ & ‘ I ‘ ‘g’ ‘ c;a ‘ETX
N — N = '
~ "
‘ 26.32 N 1.9
S6 ky ty dugc ma Khodng tring
hoa BCD

THS.VO TRUGNG SON Co 0 ky thudt truyén s6 liéu — Chuong 3 73



MA HOA VI SAl

- M§t 56 loai dit liéu thuc hién m3 7 hod do Iéch cuia p]wn ar sau
so vdi phin tf rudc s€ hidu qud hon mi hoa tri tuyét doi.

Huéng truyén Time
<

| - ‘+2‘-1o ‘+14‘ -3‘-5‘-3‘+14‘ +5‘-4‘ +1‘ +2‘ F ‘

> >
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MA HOA HUFEMAN

e Sinh vién tu nghién curu.

e Xem lai mi thong ké t6i uvu — mon 1y thuy€t truyén tin.

* Poc thém ma Fano.
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