deﬁng 3:
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Chuong 3 :
i KV thuit thong tin dir li€u
= Muc dich chinh ctua chuong:

= C4c k¥ thuit va mach dién tng dung d€ truyén
cac khung dir liéu gitra 2 DTE.

= Cédc hé thong ma phdt hién 16i ma cho phép
DTE bén nhin xdc dinh su ¢6 mit cda bat ky 16i
x4y ra chuoi bit nhan dudc.

DQH-V2008 TSL&MTTS C3-3
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Chuong 3 :
i KV thuit thong tin dir li€u

= NOI dung :
= Hé thong ma.
= Cau hinh két ndi co ban.
= Cac kiéu thdng tin.
= Cac kiéu truyén.
= Truyén bat dong bo.
= Truyén déng bo.
= Nhiéu Gauss va ty I& 16i bit.
« XU Iy dif liéu s6.

DQH-V2008 TSL&MTTS C3-4
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3.1 Hé thdng ma
i (coding schemes)

= C6 hai hé thong ma thudng dugc st dung
nhat trong hé thong turyén so liéu :
= Ma EBCDIC (Extended Binary Coded
Decimal Interchange Code) : la bé ma 8bit
dudc suU dung trong cac thiét bi do hang
IBM san xuét.
= Ma ASCII (American Standards Committee

for Information Interchange) : la b6 ma 7bit
do CITT dinh nghia.
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PQH-V2008

Hé thong ma
ding schemes

CO

4 0 o o 1] L] (1] L1] 0 I 1 1 1 1 1 1 1
5 ] 0 0 0 1 1 1 1 0 LV} L1 0 1 1 1 1
Bit 6 ] 0 1 1 o [0} 1 1 0 L4 1 1 L1} 0 1 1
7 0 1 0 1 L] 1 L1] 1 o 1 1] 1 V] 1 1] 1
o123
0000 | NUL | SOH | STX | ETX PF HT | LC DEL VT FF CR S0 SI
0001 | DLE | DC1 | DC2 | DC3 | RES | NLL | BS IL CAN | EM IFs IGS IRS s
o010 FS BYP | LF | EOB | PRE SM ENQ | ACK | BEL
o0n11 SYMN PN RS | UC | EOT DC4 | NAK sSUB
0100 SpP a < i + |
0101 & ! % = ] s L
orio| - ! H . % - > ?
0111 \ 3 # @ ' = -
1000 a b c d e f 2 h i
1001 J k 1 m n o P q r
1010 - s t u v L x ¥ FS
1To11
1100 { A B Lo D E F G H I
1101 1 J K L M N (8] P Q R
1110 s T u v W x by z
1111 0 1 2 3 4 5 L) 7 8 9 O

MNote: To read this chart, simply find the character on the chart. then look to the left side of the row for bits 0, 1, 2.
and 3, and to the top of the column for bits 4, 5,6, and 7. This is only one of many possible implementations of EBCDIC.

EBCDIC special characters

ACK
BEL
BS

BYP
CAN

DEL
DLE
EM

ENQ
EOB

Acknowledgement
Bell

Backspace

Bypass

Cancel

Carriage Return
Device Control 1
Device Control 2
Device Control 3
Device Control 4
Delete

Data Link Escape
End of Medium
Enguiry
End of Block

EOT
ETX
FF
Fs
HT
IFs
1GS
IL
RS
s

LF
NAK
ML
MNUL

End of Transmission

End of Text

Form Feed

File Separator

Horizontal Tab

Information File Separator
Information Group Separator
Idle

Information Record Separator
Information Unit Separator
Lower Case

Line Feed

Negative Acknowledgement
New Line

MNull

PN
PRE
RES
RS
S1
SM
SO
SOH
SP
STX
SUB
SYN
ucC
WT

Punch Off
Punch Omn

Prefix

Resvore

Reader Stop
Shift In

Start Message
Shift Out

Start of Heading
Space

Start of Text
Substitute
Synchronous Idle
Upper Case
Wertical Tab

CuuDuongThanCong.com
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Hé thong ma
coding schemes

PQH-V2008

Bits Bits Bits Bits
7654321 Character 7654321 Character 7654321 Character | 7654321 Character
OO0 NUL 0100000 SP 1 OOOOO0 @ 1 100000
0000001 SOH 0100001 ! 1000001 A 1100001 a
OOO00010 STX 0100010 - 1000010 B 1100010 b
0000011 ETX 0100011 # 1000011 C 1100011 C
0000100 EOT 0100100 $ 1000100 D 1100100 d
OOO0101 ENQ 0100101 %o 1000101 E 1100101 e
0000110 ACK 0100110 & 1000110 F 1100110 f
0000111 BEL 0100111 ' 1000111 G 1100111 iy
OOOTOO0 BS 0101000 ( 1001000 H 11O 000 h
0001001 HT 0101001 ) 1001001 I 1101001 i
0001010 LF 0101010 * 1001010 J 1101010 ]
0001011 VT 0101011 + 1001011 K 1101011 k
0001100 FF 0101100 1001100 L 1101100 1
0001101 CR 0101101 - 1001101 M 1101101 m
0001110 SO 0101110 . 1001110 N 1101110 n
0001111 SI 0101111 / 1001111 O 1101111 O
0010000 DLE 0110000 0 1010000 P 1110000 P
0010001 DC1 0110001 1 1010001 Q 1110001 q
0010010 DC2 0110010 2 1010010 R 1110010 T
0010011 DC3 0110011 3 1010011 S 1110011 5
0010100 DC4 0110100 4 1010100 T 1110100 t
0010101 NAK 0110101 5 1010101 U 1110101 u
0010110 SYN 0110110 6 1010110 Vv 1110110 v
0010111 ETB 0110111 7 1010111 W 1110111 w
0011000 CAN 0111000 8 1011000 X 1111000 X
0011001 EM 0111001 9 1011001 Y 1111001 y
0011010 SUB 0111010 : 1011010 Z 1111010 Z
0011011 ESC 0111011 s 1011011 [ 1111011 {
0011100 FS 0111100 < 1011100 \ 1111100 |
0011101 GS 0111101 — 1011101 ] 1111101 ]
0011110 RS 0111110 > 1011110 = 1111110 ~
0011111 us 0111111 ? 1011111 — 1111111 DEL

CuuDuongThanCong.com
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Hé thédng ma

(coding schemes)

DQH-V2008

Nhing ky tu khéng in dugc trong ma ASCII

ASCII control characters

BEL
CAN
DC1
DC2
DC3
DC4
DEL

Bell EM
Cancel ESC
Device Control 1 NUL
Device Control 2 SI
Device Control 3 SO
Device Control 4 SUB
Delete

End of Medium
Escape

Null

Shift In

Shift Out
Substitute

Control codes

ACK
DLE
ENQ
EOT
ETB

Acknowledge ETX
Data Link Escape NAK
Enquiry SOH
End of Transmission STX

End of Transmission Block SYN

End of Text

Negative Acknowledge
Start of Heading

Start of Text
Synchronous Idle

Format effectors

BS
CR
FF

Backspace HT
Carriage Return LF
Form Feed VT

Horizontal Tabulation
Line Feed
Vertical Tabulation

Information separators

FS
GS

File Separator RS
Group Separator us

Record Separator
Unit Separator

CuuDuongThanCong.com
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i 3.2 Cau hinh két ndi co ban

= Di€m — di€m (point - point).

» Da di€ém ( Multipoint - Multidrop).
= Mic lu6i (Mesh).

= Sao (Star).

= Vong(Ring).

SSSSSSSSSSS
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i 3.3 Céc kiéu théng tin :

= Pon cong (Simplex): thong tin chi dudc truyén theo
moOt huéng duy nhat (radio, tivi...)

One way only

/

Terminal Host computer

DQH-V2008 TSL&MTTS C3-11
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Cac kiéu thong tin

sB4n song cong (half-duplex): thong tin dugc truyén
theo hai chiéu nhung khdng dong thdi, tai moi thdi di€ém
thong tin chi ¢6 truyén theo mot huéng (BO dam)

/'/:
— First one way...

Terminal Host computer

- ... then the other

Terminal Host computer

/f

|

/.-"{-

.—-"'/

DQH-V2008 TSL&MTTS C3-12
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Cac kiéu thong tin

sSong cong (full-duplex): thong tin ¢ thé dudc truyén 2
chiéu tai cing mot thdi di€ém trén tuyén dit liéu
(telephone).

,/'f:,
//‘,Ed —
—at
Both ways at g
the same time |
Terminal Host computer

DQH-V2008 TSL&MTTS C3-13

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

PQH-V2008 TSL&MTTS C3-14

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

i 3.4 Cac ki€u truyén

o D€ truyén céc bit dif liéu tir noi phat dén noi thu
trén dudng truyén vat 1y ta cé thé truyén theo 2
hinh thdc:

= Truyén noi ti€p ( Serial ): C4c bit dudc gii 1an lugt
trén dudng truyén. Toc dd thap,khodng cich truyén

Xd. .
Circuit
(1 copper wire)

1 character consisting
of 8 serial bits
~— - —~
Sender * o{1|1]0(1]0{1}0 »Heceiver

DQH-V2008 TSL&MTTS C3-15
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Cac kiéu truyén

PQH-V2008

= Truyén song song (Parallel): C4c bit dugc giii ciing

lic trén nhi€u day khic nhau. Téc dd cao, khodng
cich truyén ngin.

1 character
consisting

Circuit of 8 parallel
(8 copper wires) bits

Sender ‘

‘ Receiver

O — f— b —u Qg —u

TSL&MTTS C3-16

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Cac kiéu truyén

PQH-V2008

o P& bén thu xdc dinh va hiéu ding cac bit dit liéu truyén
dén thi phai thuc hién dugc nhitng yéu cau sau:

= X4c dinh thdi di€m bit ddu ciia mdi bit trong mot chu ky->
bit / clock synchronization

= Xdc dinh dugc vi tri bit dau va két thic ctia mdi ky tu /
byte. -> character / byte synchronization (Cé thé khong
can thiét tiry theo kiéu truyén).

= Xdc dinh vi tri bit dau va két thic cia mdi khung dit liéu =
frame synchronization

Cé 2 kiéu truyén :

= Truén bat dong bd (Asynchronous transmission) .

= Truyén dong bd (Synchronous transmission) .

TSL&MTTS C3-17
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3.5 Truyén bat dong bd
(Asynchronous transmission)

- o A
s Pic diém :

<——=1 Hudng truyén ———> Thdi gian
Phan tf truyén
- .H.
Start _
bit 7/8 bit character Stop bit(s)
-
Trang thai nhan réi Isb e Trang thai nhan

(hay céc bit stop =7~ - v/ rbi hay bit START
cla ky tu trudc) I 1 ‘u of1]o of1]o | cua ky tu ke
A
LREIZEEREX
' |
Bg thu phat hién MOGi bit dudc lay mau 1,1% hay 2 bit stop

START ciaky tu mdi  xdp xi giita thai bit dam bio ¢6 chuyén xudng
mufc 4m tai dau méi ky tu mdi

= Dong bo khung

DQH-V2008 TSL&MTTS C3-19
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Truyén bat dong bo
(Asynchronous transmission)
= Ddng bo bit

> Do dong ho phla thu va phat chay doc lap nhau -> Phai
1am sao 14y mau cang gin trung tAm bit cang tot.

> Nguyén 1y :

. Tan sd xung clock dong ho thu 16n gap N 14n tan s6
xung clock cuadong ho phat.

-~ Khi phat hién dudc trang thdi chuyén d6i muc dién
ap (vi tri bat dau cua start bit va vi tri két thic ciia
bit stop bit trudc do hay trang thdi nghi cua duong
truyén) thi phia thu s€ chd sau N/2 chu ky xung
clock thu (vi tri giita cua start bit) d€ 1ay mau.

- Sau d6 cit sau mo6i N chu ky xung clock (vi tri giita
moi bit) thu phia thu s€ 14y mau bit dir li¢u thu. Piéu
nay dugc thuc hi€n cho dén hét ky tu.

DQH-V2008 TSL&MTTS C3-20
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Truyén bat dong bo
Asvynchronous transmission

(a)
Transmitter Serial-out :I" xD_RxD _ Serial-in Receiver
PISO | v y SIPO
Transmit
1(1 0 f=e clock =N counter .
(TxC)
j A A |
Parallel- [ ™SP . P 15 purallel.
in ! Receive clock - out
Isb (RxC=NxTxC) —® msb
PISO = Parallel-in, serial-out SIPO = Serial-in, parallel-out
TxD = Transmit Data out RxD = Receive Data in

(b) _
Isb msh
oy T o fmm Mark (ing)
TxD oyojojojojojojojol1 1
Space
L— - A
Start bit 7/8-bit character/byte Stop bit(s)
Isb msb
L d — wy/ e Mtk (ing)
RxD ojqoqejqojojoejaejojojr 1
‘ ‘ Space
we JULFLFLFLALALALALAL —

Actual edge within
one clock cycle

DQH-V2008 TSL&MTTS C3-21
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Nhan xét ;

N cang 16n thi
14y mau dir liéu
cang chinh xac

Thudng N = 16.

PQH-V2008

CuuDuongThanCong.com

Bit rate counter
presetto 16

() () Start bit ‘ Ist data bit , _ 2nd data bit
RxD =\ 3 Z i >4 %
RxC I ' I : ; ' l : ‘ ‘
<1) ' ' o ' J ; :
Shift 'y I - - o
(sampling) 1 + ' ; *
pulse ' : ;
Bit rate counter Actual bit cell
preset to 1 centers
(1) ' ' ' ' '
S = Z = X :
RxC — T} Tl
(<4 J_L!_L.I_I_FLJ—I_#_LJ_LJ_LJ_LJ'_L
Shift : : L
(sampling) n 2 : rl_:.
pulse - - :
2RxC | -~ . 4 RxC periods : 4 RxC periods .
periods * ? *
Bit rate counter Actual bit cell centers
preset to 2
Bit rate counter
preset to 4
(1i1) ' w\ : ”
RAR N ; z : > '
RxC : - e o
(<16) A : : : '
Shift : i ‘ ; :
(sampling) ] . i ;
pulse \ — ' . [ ' ol
8 RxC ‘S 16 RxC periods T 16 RxC periods *
periods t
Bit rate counter Actual bit cell centers
preset to 8

https://fb.com/tailieudientucntt
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Truyén bat dong bo
(Asynchronous transmission)
= Pong bd ky tu (character)/ byte

<= Hudng truyén c——> Thdi gian
Phén ttf truyén
o ..[..H
Start _
bit 7/8 bit character Stop bit(s)
it
Trang théi nhan rbi Isb msH P Trang thai nhan
(hay céc bit stop =7/ /j= i hay bit START
clia ky t trudc) 1lo of1fo o] ca ky t ké
S—
A
bt T REX I

Bg thu phat hién  Mai bit duoc 1Ay méu 1,1%hay 2 bit stop
START ciaky tymdi  xAp xi gitta thali bit dam béo c6 chuyén xubng
mifc 4m tai ddu méi ky t moj

= Start bit : “0” - 1bit. Stop bits :’1’ - 1,1.5,2 bit. Data bits :
5,6,7,8.

s Parity : Chi phdt hién sai khi tong sé bit 16i la s6'18.Vd
= Even : Tong s6 bit 1 (K€ ca Parity) 14 s6 chin. Vd
PQi V2008 = Odd : Tong so bit 1 (K€ ¢4 Parity) 1a s§ 18. Vd TSLENTTS G323

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Truyén bat dong bo
i (Asynchronous transmission)

¢ Nguyén ly :

= Phia phét va phia thu dudc 1ap trinh d€ c6 cling
sO bit trong moi ky tu (start, data, parity & stop
bit).

= Sau khi nhan dugc start bit, phia thu s€ thuc hién
viéc dong bod ky tu biang cdch dém dung sd bit
da dugc lap trinh, sau d6 chuyén noi dung ky tu
vua thu dugc vao bo dém va chd thu ky ty mai.

DQH-V2008 TSL&MTTS C3-24
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Truyén bat dong bo
i (Asynchronous transmission)

= Dong bd khung (frame) :
s Frame la nhitng ky tu in dudc : Pong khung toan
bo khoi bang 2 ky ty dic biét :
= STX (Start of Text) : Bit dau khung.
= ETX ( End of Text) : két thic khung.
s Frame c6 nhitng ky ty khong in dudc :
» Thém ky tw DLE (Data Link Escape) trudc STX va
ETX.
= Néu dir liéu muon phat tring véi DLE thi d4p dung
phuong phdp nhoi ky tu hay nhdi byte ( Charater
Stuffing or Byte Stuffing).

DQH-V2008 TSL&MTTS C3-25
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Truyén bat dong bd
(Asynchronous transmission)

PQH-V2008

(a) Start Stop
bit bit(s)

_/l—# STX

= T {/— Marking

Frame contents
e (printable characters)

(b) {/— Markin
_ﬂ—| DLE DLE ETX| ' =
STX
Inserted —
DLE DLE Frame contents
L o — DLE _ " (binary data)
DLE
ETX

L&MTTS C3-26
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Truyén bat dong bo
(Asynchronous transmission)

= Hiéu suat truyén :

= Vidu truyén 1 ky tu dudc ma hoéa biing ma ASCII, ¢6
data bit 1a 8 bit, 1bit star va 2 bit stop

n = SO bitthéongtin 8

= — — Sk =0.727=72.7%
ToOng sO bit truyén 8+1+2

= Néu st dung thém parity thi hiéu suit sé thap hon
s Tdc do truyén dit liéu hitu dung : Gid st ky tu truyén dudc
tryén ra cong ndi ti€p véi toc dd 1200bps. Thi toc do truyén
dit i€u hi€u dung 1a 1200x0.727= 872bps

DQH-V2008 TSL&MTTS C3-27
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= VD
DTE A can truyén cho DTE B thong diép nhu
sau: TSLDLE

Thong dlep trén dudc phat nhu khoi tin 1én du’Ong

truyén noi ti€p theo ki€u truyen bat dong bo, chuin
RS232, ma ASCII, vé6i cau hinh 7E1(7 bits dit liéu, ki€m

tra parity chin, 1 stop bit), toc do bit 1200bps,

a. Cho bi€t khung tin ma A can truyén cho B

b. V& dang tin hiéu dién trén cho 10 bit du tién clia khung
truyén.

c. Tinh thdi gian truyén ctia khung dit liéu (BS qua thai
gian xu 1y khac).

DQH-vV2008 TSL&MTTS C3-28
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3.6 Truyén dong bé
i (Synchronous transmission)

= Dic di€m :

» Truyén bat ddng bd cé nhude di€m 14 khi truyén
dt li€u toc d6 cao thi phuong phap dong bo bit
khong dam bao dd tin cay, hon nira hi€u suat
truyén khong cao. Ki€u truyén dong bd s€ khac
phuc nhitng nhudc di€m trén.

> DIt liéu sé& dudc truyén lién tuc thanh tirng khoi
trén dudng truyén nén s€ khong co Start Bit va
Stop bit.

» Clock bén phét va bén thu phai dong bo nhau.

DQH-V2008 TSL&MTTS C3-29
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Ma dudng day
(Line Codes)

= Dif liéu s6 - Tin hiéu s&

= La cdc xung di€n 4p rd1 rac hodc lién tuc

= MOdi xung 12 1 thanh phan cia tin hiéu

= Dit liéu nhi phan dugc ma ho4 vao cdc thanh phan tin
hi€u nay

DQH-V2008 TSL&MTTS C3-31
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Ma dudng day
(Line Codes)

» Céc thong sé can quan tim trong qué trinh ma
hoa duong day :
= Pho tin hiéu
= Khong c6 thanh phin tan s6 cao gidm bdt bing thong tin
hiéu
= Khong c6 thanh phan DC cho phép ghép ac bing bién
thé, tao su c4ch ly tot
= Thong tin dong bd (clocking)
= Dong bo giita mdy phat va mdy thu

= Dung clock ngoai
= Tao co ché dong bo dua trén tin hiéu

DQH-V2008 TSL&MTTS C3-32
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Ma dudng day
(Line Codes)

= Phat hién sai

= C6 thé dugce xay dung dua vio ma ho4 tin hiéu
= Giao thoa tin hiéu va tinh mién nhiéu

= Mot s& ma tdt hon cdc ma khéc
= Chi phi va d6 phuc tap

= TOc do cang cao thi chi phi cang cao

= MOt s6 ma can toc dd tin hiéu cao hon toc do dir
liéu

DQH-V2008 TSL&AMTTS C3-33
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DQH-V2008

Ma dudng day
(Line Codes)
s C4c loar ma thuéng dung :

'

v

!

Line codes
y i
Unipolar Polar Bipolar
NRZ RZ Biphase AMI B8ZS

'

v

HDB3

NRZ-L

NRZ-I

v

y

Manchester

Differential Manchester

Hinh 2.5.2 Céc loai ma dudng day

TSL&MTTS C3-34
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(Line Codes)

= NonReturn to Zero-Level (NRZ-L)
s C6 2 muc di€n ap cho bit O va bit 1

= Dién 4p hing trong sudt thdi gian bit, khong trd
vé muc dién 4p OV

i Ma dudng day

s Thong thudng thi di€én ap A&m cho bit 1 va ap
dudng cho bit O

DQH-V2008 TSL&AMTTS C3-35
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(Line Codes)

= NonReturn to Zero Inverted
= P30 diu cho bit 1

= Dién 4p hing trong sudt thdi gian bit, khong trd
vé muc dién 4p OV

i Ma dudng day

= Canh xung ddnh diu bit khong c6 canh xung
déanh dau bit 0
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Ma dudng day
i (Line Codes)

NRZ-L

NRZI
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(Line Codes)

= Uu va nhudc cia NRZ
C UU.

= Dé dang thuyc hién

= S dung bing thong tot
= Nhudc

= C6 thanh phan DC

= Thi€u khd ning dong bd

i Ma dudng day

= Dudc st dung trong may ghi tur
» Thuong khong dudce st dung cho truyén dan
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(Line Codes)

i Ma dudng day

= MaRZ:

= Dung 3 muc dién ap +V,0,-V.

= Tin hiéu thay d6i trong khodng 1 bit.

= Bit 1 thay doi tir +V -> 0.

= Bit 0 thay doi tir —V->0
s Uu : Pdm bdo Clock dé dong bo bit tot.
= Khuyét : Bing thong rong.
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Ma dudng day
(Line Codes)

= M3 Biphase
= Tin hiéu thay doi di€m giita mdi bit nhung khong vé 0.
= Manchester
= Luon c6 sy thay ddi trang théi tai vi tri gitta clia chu kY bit.
= Bit 1 dugc ma hoa —V->+V
= Bit 0 dugc ma hoa +V->-V
= Manchester Vi sai

= Tuong ty nhu ma hod Manchester, dido muc tai diém gifta cia
chu ky bit.

= Tuy nhién sy thay d6i mite tin hiéu tai vi tri bit dau cta chu ky
bit chi xdy ra néu bit do 1a bit 0.
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Ma dudng day
i (Line Codes)

(b) Bit stream
TxC

Phase (Manchester) encoded
sipnal, TxD/RxD

(c) Bit stream

TxC

Differential Manchester-
encoded signal, TxD/RxD
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Ma dudng day
(Line Codes)

g o N ~ ~ .
s Uu, khuét di€m cua ma ma Biphase

O UU. dlé?m
= Pong bd & canh xung giita bit
= Khong cé thanh phan DC
= Phat hién sai : Khi ¢6 sy ¢c6 mit cua canh xung khong
mong muodn
« Nhudc di€m
= It nhat c6 1 canh xung cho mdi bit
= TOc dd di€u ché cuc dai gap 2 1an NRZ
= Can bing thong rong hon
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Ma dudng day
(Line Codes)

= Ma Bipolar
= D4y 12 ma nhi phan s dung nhi€u hon 2 miic
= Ma AMI luGng cuc
= Bit 0 dudc bi€u dién bdi mic OV
=« Bit 1 dudc bi€u dién bdi miic +V hodc —V sao cho cyc tinh cla
cdc bit 1 gan nhau nhat ludn phién thay doi.
« Uu diém
Khong mat dong bd néu cé 1 chudi bit 1
Khong c¢6 tich lu§ thanh phan DC
Bing tan thap
Dé phdt hién sai
= Khuyét di€m
Khong ddm bdo dong bd bit n€u chudi bit 0 kéo dai.
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(Line Codes)

i Ma dudng day

= Pseudoternary
= Bit 1 dugc bi€u dién bdi khong c6 tin hiéu trén
dudng truyén
= Bit 0 dugc bi€u dién bing cic thay ddi luan
phi€n xung dudng va xung am
s Khoéng ¢6 uu hay nhugc so v61 AMI
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(Line Codes)

i Ma dudng day

01! 0 /11!

Bipolar-AMI —I_I : i ‘ I ' ‘ |
Pseudoternary | —|—I_I l | | I
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Ma dudng day
(Line Codes)

= Ma HDB3
= Ki€u mi hod nay giéng v6i ki€u ma hod AMI ngoai trix
mdt dic diém 13 néu trong chudi dit liéu phét cé 4 bit 0
lién ti€p thi s&€ dudc ma hod thanh x00V. V4i
= X =0 N&u tdng s6 bit 1 giffa 2 ma V gan nhau nhat 12 s6 18.
= X=B Né&u tong s6 bit 1 gifta 2 ma V gan nhau nhit 13 s& chin.
‘B’d3o cuc so vdi bit 1 gan nhat tritdc né (diing ludt ma AMI).

‘V’ (violation) dudc ma hod cing cuc tinh so vdi bit 1 gan nhAt
trudc ( vi pham ludt ma AMI)

= Ma B8ZS
= Né&u trong chudi dit liéu phét c6 8 bit 0 lién ti€p thi s&
dudc ma hod thanh chudi bit 1a 000VBOVB. Trong do:

= Luu y: Trong chudi bit phét st dung ki€u ma hod nay chi cé tdi
da 7 bit 0 lién tiép.

DQH-V2008 TSL&MTTS C3-46
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(a)

Bit stream

NRZ

AMI

B8ZS

HDB3

(b)

Bit stream

4B3T

2BIQ

PQH-V2008
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Ma dudng day
(Line Codes)

s Cdc han ché cia ma nhi phian da mdc
= Khong hiéu qud bing NRZ
= Mbi thanh phan tin hiéu bi€u dién chi 1 bit
= Trong hé thdng 3 mifc c6 thé bi€u dién
log,3=1.58bits
= May thu phai phan biét dugc 3 mic tin hi€u

= Can cong suat cao hon 3dB véi cuing x4c suat 161 bit
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DQH-V2008

Ma dudng day
(Line Codes)

TA ENCODING

LEGEND

3878 [IDR2 AMI = Alternate mark inversion o
B8ZS = Bipolar with 8 zeros substitution
f = Frequency
HDB3 = High density bipolar—3 zeros
NRZ-L = Nonreturn to zero level

- NRZI = Nonreturn to zero inverted

R = Data rate

Manchester,
diterential manchester

4 Y A ]
0.2 0.4 0.6 0.8 1.0 12 1.4 1.6 1.8 20
Normalized frequency (f/R)
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s

GURE 4.3 Spectral density of various signal encoding schemes.
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Truyén dong bd
i (Synchronous transmission)

s K§ thuit dong bo trong ki€u truyén dong bd
= Dong bd bit :
= Clock encoding and extraction
= Digital Phase-lock-loop (DPLL)
= Hybrid
= Dong bo khung :
= Character-oriented
= Bit-oriented
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Truyén dong bd
(Synchronous transmission)

= Pong bo bit :
= Clock encoding and extraction
= Phia phdt gti xung clock vao tin hiéu phdt bing cdch
ma hoa dir li€u trude khi phat thong qua mach Clocl

Encoder. Phia thu s€ trich tin hi€u clock tur tin hi€u
nhan dudc nhd mach Clock Extract Circuit.

= Ma dudng day : RZ, Manchester, differential
Manchester
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Truyén dong bd
ﬁ (Synchronous transmission)

(@)

Transrmatter

Receiver
LED I L

I

extract F—*= SIPD
circuil !
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(a)

Bit stream to be
transmitted

Transmitter clock, TxC

Bipolar encoded
signal, TxXD/RxD

Extracted clock, RxC

Received data

(b) Bit stream

TxC

Phase (Manchester) encoded
signal, TxD/RxD

Extracted clock, RxC

Received data

(©) Bit stream

1
EX(E I I I.

Differential Manchester-

{ -_l |
encoded signal, TxD/RxD _I-l

Decoded (received) data ' ' .

CuuDuongThanCong.com

LY L

J_ Either
[ L

1
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Truyén dong bd
(Synchronous transmission)

= Digital Phase-lock-loop (DPLL):

= BO thu dong bd véi bo phéat nhd vao vong khéa pha
s6. Phia thu st dung dong ho cé tan s6 gap N lan phia
phdt cdp cho PLL. PLL ¢6 nhiém vu tao tin hiéu
clock cho thanh ghi SIPO tir tin hiéu dong ho va tin
hi€u nhan dugc sao cho dung gitta chu ky bit.

= D& clock thu duy tri dugc sy dong bd véi clock phat
thi chudi dir liéu phat phidi dudc ma hod dé c6 da su
thay doi trang thdi (I — 0 hay 0 —1).

« M3 dudng day : NRZ, AMI, HDB3, B3ZS, B6ZS,
B8ZS, 4B3T, 2B1Q
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Truyén dong bd
ﬁ (Synchronous transmission)

(b

Transmitter
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PQH-V2008

(b)

Received bit
stream, RxD

(<)

Actual transitions

Received bit stream, RxD

Generated sampling
(clock) pulses, RxC

(@)

Assumed transitions

Generated sampling
(clock) pulses, RxC

CuuDuongThanCong.com

32 x
CLK

32 x CLK

32 < CLK

D4

Bit
~ | decoder |
o RxC
- DPLL »1 Receive (shift) register
Y l ¢

32 clocks

A

v

32 clocks

Actual transition
possibilities

YI1Vd

A\
-~

s
~

1) =

32 clocks

Segment/phase

Clock adjustment

F

32 clocks ‘ .

G s .

33 clocks .

34 clocks

-
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32

32+ 1

32+ 2

TSL&MTTS C3-57


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Truyén dong bd
(Synchronous transmission)

= Thong thudng clock thu ¢6 tan sd gdp N=32 1an tan
sO clock phét. B tao dao dong nay dudc noi téi
DPLL nhim duy tri s dong bd.

= DPLL 13 mot bd phan dudc st dung d€ duy tri sy
dong bo bit giita bd tao xung clock thu véi chudi di
liéu thu vao. Viéc duy tri sy dong bd ndy dugc dua
trén sy thay doi trang thdi trong chudi dit liéu thu
dudgc.

= Trong trudng hgp clock thu va chudi dit liéu thu duy
tri dudc sy dong bd véi chudi dit liéu thu vao (hinh
3.3.3 ¢), bit di¥ liéu thu s& dudc 14y mau ngay tai vi tri
gitta chu k¥ bit sau moi 32 xung clock.

DQH-V2008 TSL&MTTS C3-58


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Truyén dong bd
(Synchronous transmission)

= Trong trudng hdp Clock thu va chudi dit liéu thu
khong dong bo thi xung 14y miu s& dudgc hiéu chinh
trong vong tr 30 dén 34 xung Clock

= Néu trong moOt khodng thai gian dai khong ¢6 trang
thdi chuyén dodi, DPLL sé& phat ra mot xung 14y miu
sau mdi 32 chu ky clock. Khi dé, phia thu c6 thé
khong duy tri dudce sy dong bd vé6i chudi dit liéu thu
vao (hinh 3.3.3 d). Khi phat hi€n dudc trang thai
chuyén ddi trén dudng day, DPLL sé& so sdnh né vdi
thdi di€ém dich chuyén gid s, vahiéu chinh xung 13y
mau tuong ng vdi sy chénh 1éch nay. Qua trinh nay
dugc thuc hi€n nhu sau :
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Truyén dong bd
(Synchronous transmission)

1 chu ky bit chia thanh 5 doan A, B,C,D,E nhu hinh vé.

= Su chénh 1éch vi tri chuyén mifc c6 thé xdy ra trong cdc doan
A, B, C, D, E (hinh 3.3.3 d).

= N&u vi tri chuyén doi xdy ra trong doan A, thi vi tri xung 13y
mAu cudi cling trudc d6 rat gan véi su chuyén doi trang thdi k&
nd, nghia 12 vi tri 14y mau bi tré (td¢ do 14y mau cham). Do d6
DPLL sé& hiéu chinh bing cdch rit ngdn khodng thdi gian 14y
mau xudng con 32 — 2 = 30 clock.

= Nguoc lai, néu vi tri chuyén d6i xay ra nhu trong trudng hop E,
thi vi trf xung 14y miu cudi cling trudc d6 rat xa véi su chuyén
ddi trang thdi k& né, nghia 13 vi tri 14y miu bi sém (tdc do 13y
mau nhanh ). Do @6 DPLL sé& hiéu chinh bing cdch kéo dai
khodng thdi gian 14y mau 1é€n 3242 =34 clock.

DQH-V2008 TSL&AMTTS C3-60
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Truyén dong bd
(Synchronous transmission)

= Tuong ty trong trudng hgp B hodc D, vi tri 1y mau
tré va sém it hon so véi A hoic E, do d6 DPLL sé&
hiéu chinh khodng thdi gian 14y mau tuong dng sé 1a
32-1=31 hoac 32+1 = 33 clock.

» Trong trudng hgp C, vi tri xung clock DPLL gia st n6
x4y ra trung véi vi tri chuyén doi trang thdi thuc, su
dong bo dudgc duy tri, do d6 khong can phai hiéu
chinh. (khodng 4y mdu van la 32 xung clock).
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Truyén dong bd
(Synchronous transmission)

= Bing cdch hiéu chinh nhu trén, sé tao ra xung 14y mau cang ldc
cang gan trung tim cla bit dit liéu.

= Nhu vay d6 rong cua 1 bit tuong duong véi 32 xung clock. Ving
A.B xa nhit nén gdn A=E=10 clock, B=C=D= 4 clock.

= SO bit dit liéu t6i da d€ xung 14y miu bo thu ddng bo vdi dir lidu
nhin dugc dudc tinh nhu sau: Khiang A hodc E mdi lan hiéu
chinh 2 nhip clock (#2) nén d€ thodt ra khdi ving A hoic E cin
5 bit dit li€u cho sy hiéu chinh tho ( vi doan nay chi€m 10 xung
clock) va tuong ty dé€ thodt ra ving B hoic D thi can 4 bit dit
liéu, va cudi cling d&€ ddm bdo 14y chinh x4c tai trung tAim mdi
bit thi can 1 bit di¥ liéu nita. VAiy tong cong can 10 bit di liéu.

->Do d6 thudng trong k§ thuat truyén dong bd thi c4c bit dong bod
thudng dudc phat trude khi tuyén dit liéu thuc sy, d€ ddm bio
dﬁng bo bén phit va bén thu khong dnh hudng dén thong tin can
truyén.
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Truyén dong bd
(Synchronous transmission)

= Hybrid :

= Khi toc dd bit ting thi cdc phudng phdp trén rat khé
thuc hién dong bo. D€ gidi quyét van dé nay ta st
dung phuong phap Hybrid.

= Day 1a phuong phap két hdp 2 phuong phap Clock
encoder va DPLL. Clock encoder dam bao cac bit khi
nhin dudc co it nhat 1 sy xdo tron trong chu ky 1 bit,
trong khi d6 DPLL dudc dung dé giit nhip noi tai
dong bo véi dit liéu nhan.

= Khuyét diém : St dung bing thong 16n.
= Ma duong day : Manscheter
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DQH-V2008
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Truyén dong bd
(Synchronous transmission)

= POng bd khung :
= Character-oriented :
= Thudng st dung khi truyén cdc khoi ky tu.
= D€ thuc hién viéc dong bd ky tu, bd phit s& truyén
trude it nhat 12 2 ky tu diéu khién (control
characters) con goi 12 Ky tu dong bo SYN trude khi
truyén khoi ky ty. Diéu nay sé thuc hién 2 chic
nang:
Pdng bo bit: tao ra cdc trang thdi chuyén d6i mic tin hiéu
trén dudng truyén d€ DPLL thiét 1ap dugc sy déng bo.
DPong bd ky tu: cho phép phia thu x4c dinh chinh xdc vi tri

bit dau va két thdc ctia mdi ky tu.
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Truyén dong bd
(Synchronous transmission)

= Khi phia thu thuc hién dugc viéc dong bo bit, n6 sé
bt dau ché dd do tim (hunt mode). Trong mode nay
phia thu s& thu va ki€m tra mdi nhém 8 bit xem c6
phdi 12 ky tu dong bdo (SYN) hay khong. Néu khong
phai 12 ky tu SYN, phia thu sé thu bit k& ti€p va ki€m
tra. Ngudc lai néu ding 12 SYN thi phia thu xem nhu
da thuc hién xong viéc dong bd ky tu, va sau d6 nhin
vao 8 bit xem nhu 1 ky tu.

= Sau khi di thyc hién xong vin dé dong bd nhu trén
Viéc dong bd khung dudc thuc hién gidng nhu k¥
thuat truyén bat dong bd.
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(a)

(b)

(c)

PQH-V2008

<——1 Direction of transmission Tlme,
---- |ISYN|ISYN|STX // ETX| ----
ir
4-:4 h~<-\»
Character  Start-of-frame Frame contents End-of-frame
synchronization  character (printable characters) character

<—— Direction of transmission

Time
SYN”‘SYN,H‘SYN >
----00[0‘1 1010[0001 lﬂl 0/0/0j011 0100?'0(1000000‘01 10----
Recei STX Frame contents
€CeIVer enters
hunt mode
Receiver detects i . )
SYN character ——» Receiver in character synchronization
Additional DLE inserted _
<——— Direction of transmission / Time
—
SYN|SYN|DLE|STX —_— DLE|DLE ——|DLE|ETX
Start-of-frame Frame contents End-of-frame
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Truyén dong bd
(Synchronous transmission)

DQH-V2008

C Nhﬁn Xét :

= Ki€u truyén dinh huéng ky tu nay st dung nhiéu ky
ty diéu khién (STX, ETX, DLE), do d6 hiéu suat
truy€n thap.

= Trong ki€u truyén ndy yéu ciu khoi dir liéu phat
phdi c6 chi€u dai 1a bdi sd cia 8 ddm bdo hé thong
X1t 1y theo tirng ky tu (dinh huéng ky tv). Diéu nay c6
thé khong dugc ddm bdo néu khoi ky tuy phat 1a dir
liéu nhi phan bat ky.
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Truyén dong bd
(Synchronous transmission)

DQH-V2008

= Bit-oriented :

Bit dau va két thic khung (start and end of frame) truyén chudi 8 bit
01111110 goi 1a cG (flag pattern).

Phia thu s&thuc hién viéc dong bd khung bing cdch tim ky tu (chudi bit)
cd nay theo nguyén tic tim tirng bit (bit by bit basic).

Khi phia thu nhian dudc opening flag (co bdt ddu), phia thu sé bit dau
nhan khung dif liéu cho t6i khi phat hién duoc closing flag (co ké? thiic),
khi d6 viéc thu khung dit liéu két thic.

D€ thyc hién ddng bo bit, phia phdt s& glii cdc byte rdnh ( idle bytes
:11111111) trude cd khéi dau cda khung.( Chii y: Cdc bit 1 dugc ding
md duong ddy nén sé cé su xdo tron miic dé bén thu thyc hién dong b
Viéc trong sudt dit liéu dudc thyc hién bing cdch chén bit 0 (zero bit
insertion) thyc hién tai phia phat. Khi hoat dong, khoi nay sé ki€m tra
xem trong chudi bit phdt ¢6 chudi lién ti€p 5 bit 1 hay khong, néu c6 thi
s& thuc hién chén 1 bit 0 vao cudi chudi nay. Khi d6 trong chudi dir
liéu phat s& khong thé cé ky tu ¢ 01111110. Phia thu sé thuc hién
ngudgc lai, néu thu dugc chudi dir liéu bao gdm 5 bit 1 lién ti€p, sau do
12 bit 0 thi n6 sé loai bd bit 0 nay bing mach zero bit deletion (mach
xoa bit 0). TSL&MTTS C3-69
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Truyén dong bd
(Synchronous transmission)

= Bit-oriented :
= Trong ciu hinh mang da di€m nhu mang LAN thi phuong phap
ddng bd Bit Oriented cé thé dudgc thuyc hién theo nhiéu cich
khac nhau nhu :
D€ tit cd cdc tram bam theo déng bd thi phdt miu bit goi 1a
Preamble : 1010101010

D€ xdc dinh vi tri bit diu va két thic mot frame thi dung nhitng
mau bit nhu sau ( Tuy theo ciu tric ) :

Start of frame delimiter : 10101011, hodc
Start of frame :JKOJKO000. End of frame : JK1JK100

Trong d6 J,K 1a nhitng miu bit dudc ma hoa khong ding
chuin v6i dong bit truyén thuc su.

DQH-V2008 TSL&MTTS C3-70
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@ O

Lineidle 0111111101111111j01111110

<———— Direction of transmission

—1 — L

-

-
-

r - L |
Opening flag Frame contents Closing flag
(ii) Transmitter Receiver
|
Enable/Disable ——— Zerobit | &= Zero bit j««——— Enable/Disable
—»1 insertion deletion
PISO |e«—— TxC RxC—» | SIPO

N

iii . 5 o
0 <———— Direction of transmission

‘01111[10

110110011111@{01}11@07711

oO1111110

Opening Additional zero bits inserted Closing
flag s - flag
Frame contents
®) [101010—-10]10101011] | Frame contents |

- P | I o [ | = ey
[ i _——

- —

Preamble Start-of-frame Fixed Length Number of bytes (octets)
delimiter header bytes determined by length bytes
pxuki]

=

| Preamble [JK0JK000]
|

| |t

[ -
Start-of-frame Frame contents End-of-frame
delimiter delimiter

(<)
Manchester-encoded bit
stream with bit violations

CuuDuongThanCong.com
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i 3.6 Nhiéu gauss va ty 1é 16i bit

= Nhiéu Gauss :

= Ham mat do cong suat cua nhiéu Gauss :
2 2
p(X) _ e—(x—m) /265

p()

N 276°

0606

N2t [

= m: gia tri trung binh (DC).
= § : Po léch chudn ( 4p hiéu dung)
= 52 : goi 1a phuong sai (cOng suit nhiéu)

0136

N 2718?

S\
x
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Truyén dong bd
(Synchronous transmission)

= Xét tin hiéu truyén 12 dii nén, va chi chiu tdc dong cla
nhi€u Gauss bang cach cOng truc ti€p vao tin hi€u, co
dang nhu sau :

V. ngudng xdc quyét.

Vp > Vo @ Xdc quyét mige ‘17
Vp < Vo @ Xdc quyét mifc ‘0
Né€u & cang 16n thi xdc suat

Po(x) Xac quyet nham Cang Ccao.
Hinh 2.6.1 Tin hiéu ddi nén cdng
nhidu AWGN
Nhi&u Gauss ¢6 thé biéu dién qua ham mat do cong sudt pdf (power density function)
I ~(x-m)* 120° A1y
X)= —€
P J2ro*

DQH-V2008 TSL&MTTS C3-74
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Truyén dong bd
(Synchronous transmission)

= Tin hi€u nhin dugc cong ludn cd nhi€u néu 16n hon V-,
thi x4dc quyét mudc ‘1’, ngudc lai nho hon V. thi xac
quyét muc ‘0’. Do do6 ta co :

= X4c xuat 10i khi truyén bit 1 sai la:
v l —(x=A)" A)
P, (vp<vp) =p (/)= |—=* 20" dXx
N 2mo”

= X4c xuat 10i khi truyén bit 0 sai la:

—X2

1
P (vp>vp)=p(1/0)= |-—=e* dx
(vp> V) = (1/0) I%
= Gid st x4c suat xuat hién bit 1 va 0 1a p,(1) va p.(0)

= Xac suat 16i 1 bit :

p. = p.(1)p(0/1) + p,(0)p(1/0)
Néu xdc sudt xudt hién 0 va 1 1a nhu nhau tic p,(0)= p,(1)=0.5, thi
p. = 0.5 p(0/1) + 0.5 p(1/0) = p(0/1) = p(1/0).

DQH-V2008 TSL&MTTS C3-75
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(Synchronous transmission)

=« D& tinh p(0/1) hay p(1/0) thi dya vao ham Q(k).
= Tinh chiat ham Q(k)

| = Ham Q(k) thuc chat 1a
e e ham phan bd chuin
o v6im=0,0=1.

i Truyén dong bd

e
Hinh 2.6.4 Bidu difn ¥ nghia T
- bam Q(K) O(k) =

Vank
= Khi diing ham Q(k) d€ tinh x4c suat thi cin chuidn héa gid
tr1 ngudng. Trong trudng hgp nay v = A/2 nén k=v /o
->p. = p(0/1)=p(1/0) = Q(v{/ 5 )=Q(A/20)

DQH-V2008 TSL&MTTS C3-76
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(Synchronous transmission)

i Truyén dong bd

= Ngoai ra, xdc suat 10i c6 th€ tinh dya vao (S/N),,
hoac (S/N),
= P.=Q (A20) = Q [(5/N)y]
= P.=Q (A26) = Q [(5/N)]

= X4c sudt sai k bit bat ky khi truyén khoi n bit
p, =Cy pe (1—p)""

= N€&u truyén n bits ma toan bd bi sai (k=0).

p,(error) = I-p, = 1-(1-p, )" = np,. (do p.<<1)

DQH-V2008 TSL&MTTS C3-77
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Truyén dong bd
ﬁ (Synchronous transmission)

= Trudng hdp tong quit v =m_

- (xy = mo)?]
20 J

PQH-V2008 TSL&MTTS C3-78
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Truyén dong bd
(Synchronous transmission

= DO thi tinh ham Q(k)

666 TABLES

‘Numerical values of Q(k) are plotted below for 0 < k < 7.0. For larger values of k, Q(k)
may be approximated by

O(k) = L _e-en

JInk

which is quite accurate for k > 3.

7.
! == %EE S 8 i 0t
1
oy
A
10-Y N == = = 10-7
1
N
10" N L;E 10-®
1
£ 10 s% EEE#QE 200 §
N
107 [ == = = = == \ 0=
10 ss===3ss qo-"
o 4
] .

l =12

1074, 1.0 2.0 3.0 4.0 5.0 m

k
DQH-V2008

i TSL&MTTS C3-79
Hinh 2.6.5 PO thi ham Q(k)
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3.7 Cac phu’dng phap phat
hién 10
= C6 2 phuong phép phat hién 16i
= Forward error control : Moi ky tuy hodc khung khi
truyén chita thém thong tin bd sung dé€ phia thu khi nhén
dua vao thong tin nay phat hi€n dit 11i€u nhan dugc c6 b1
sai hay khong, néu sai thi phia thu ti€n hanh sa (néu ¢d

thé). Thudng su dung cho cdc dudng truyén rat xa c6
thdi gian trén do lan truyén 16n.

= Feedback (backward) error control : Moi ky tu hodc
khung khi truyén chira thém thong tin bd sung dé phia
thu khi1 nhin dya vao thong tin nay phat hi€n di li€u
nhin dugc co b1 sai hay khong, chit khong ti€n hanh sta.
Néu sira sai thi yeu cau bén gui phat la1, phuong phap
nay thudng dudc st dung trong cdc hé thong truyén
thOng.

DQH-V2008 TSL&MTTS C3-81
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i Céac phuong phap phat hién 10i

= Forward error control :
= Parity check
= Block sum check
= Cyclic Redundant Check
= Hamming
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Cac phuong phap phat hién 10i

= Parity check :

= Trong mdi ky tu (7 hoic 8 bit) truyén di khoi ki€m tra sé&
thuc hién viéc chén mot bit (parity bit) vao cudi ky tu
(ngay trudc stop bzt) Gia tr1 parlty bit Ia O hay 1 tuy vao
phu’dng phép ki€m tra 12 ki€m tra chin (even parity) hay
ki€m tra 18 (odd parity).
= Kiém tra chdn : Tong s6 bit 1 trong tdt cd bit dit ligu (khong ké
start va stop bit) va parity bit la s6 chan
= Kiém tra lé: Tong so bit 1 trong tit ca bit dit ligu (khong ké start
va stop bit) va parity bit 1al so 1€.
= Phia thu s€ thuc hi€n vié€c tinh lai parity bit sau do6 so
sdnh parity bit nhadn dudc, néu khdc nhau thi phia thu sé
hi€u ring da c6 161 x3y ra trén dudng truyén.
= Phidt hién sai n€u tdng so bit sai 13 sd 18

A 7 A M ~ ~ A * M N ~ ?
o008 = Khong phat hi€n sai n€u tdng s6 bit sai la so I€. LaTTS a3

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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(b) Bit 1 Bit 2§ XOR

o o Bit 1

1 1 Output
o 1 Bit 2

1 0

- =00

©

bit bit

(C) 1001001 1  (Eveng

DQH-V2008 TSL&MTTS C3-84
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i Céac phuong phap phat hién 10i

= Block sum check :

= S dung khi truyén dit liéu dudi dang mdt khoi cic
ky tu, trong ki€u ki€m tra nay, mdi ky tu truyén di
s& dugc phan phdi 2 bit ki€m tra parity 12 parity
hang va parity cot. Cac bit parity theo tung cOt dudc
goi 12 ky ty ki€m tra khdi BCC- block check
character.

= Phit hién va stta sai néu 101 bit don.

= Khong phat hién sai néu cdc bit sai ki€u chum nhu : sai 4
bit, 2 bit cung hang va 2 bit cung cOt.

= Cac trudng hdp con lai thi phat hi€n sa1 dugc
= Thudng st dung trong ki€u truyén bat dong bd.

DQH-V2008 TSL&MTTS C3-85
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i Cac phuong phap phat hién 10i

[[] = Example of undetected error combination
Pg = Roww parity bit

DQH-V2008 TSL&MTTS C3-86
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Cac phuong phap phat hién 10i

= Cyclic Redundant Check :

Phia ph4t tao ra mot ky s6 ki€m tra khung FSC (frame
sequence check) hay CRC, FSC dudc phat kem theo phia sau
cua frame thong tin.

Phat hién dudc tat cd 161 bit don, bit doi,bit 1& hay bit chum.
Thudng st dung trong ky thuit truyén dong bd.

DQH-V2008

Gia su goi :
= M(x) : bdn tin can truyén di (the message to be transmitted)gom kbit.

G(x):
R(x) :

Q(x) :
T(x) :

da thic sinh (the divisor or generator) gdom n+1bit
s6 du gom n bit (k > n)

thuong s6 cua phép chia

thong diép truyén di gon (n+k) bit

TSL&MTTS C3-87
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Cac phuadng phap phat hién 10

= Bén phit:
=  Budc 1 :Chuyén thong dié p nhi phan M thanh da thiec M(x).
= Nhin da thite M(x) vé6i x*, tudng duong véi chudi bit nhi phian dugc dich sang trai
n bit. M (x).X" R(x)

s  Budc 2: Thuc hién phép chia - G(x) :Q(x)+@

Piéu nay dugc thyc hién theo da thic hoic theo modulo 2.
= Budc 3: Thong diép can truyén di 1a T(x):

T(x) =x". M(x) + R(x)
Piéu nay dugc thuc hién theo da thic hoac thém n blt cua so du (R(x))

trong phép chia ¢ Buéc 2 vao sau k bit ctia ban tin can truyén
= Bénthu:

= Viéc phat hién 16i dugc thuc hién bing cach 14y chudi dit liéu thu dugc chia modulo 2
cho da thdc sinh G(x) nhu sau:
T(x) _ x"M(x)+R(x) _ x M(X)+ R(x) o)+ R(X)+ R(X) _ ox)
G(x) G(x) G(x)  G(x) (x) G(x)

= Do trong phép cong modulo 2 thi 2 s6 giong nhau cong lai bang 0
= Nhu vay né€u phan du trong phép chia nay biing 0 thi phia thu xem nhu khong co 16i
xay ra, nguoc lai né€u khéc 0 thi phia thu phat hién dugc 16i xay ra khi truyén dir liéu.

DQH-V2008 TSL&MTTS C3-88
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(a) 1011 0110 = Quotient (ignored)
11001l11100110 0000

@11001y
0010 L1
@00000
2140111
@11001
011100
@®11001 vy
0:0;161 O
Frame contents: 11100110 @0000 Oy
With appended zeros: 11100110 0000 0101 00
Generator polynomial: 11001 @110 01y
0 LAnN0 10
@11 001y
0op 0110
©0_0000
Transmitted frame: 11100110 0110 011 0 = Remainder
(FCS/CRCO)
(b) 10171 - 09110 191100110
11001/11100110 0110 11001111100110 [1111]Error burst
@®11001Y @®11001Y
001011 001011
@00000 @00000
Lo e B
©11001y ||

DQH-V2008 BESEMTTS C3-89
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LIV AN

Cac phuong phap phat hién 10i

= Hamming :
= Khodng cdch ma (khdong cdch Hamming) 1 s6 bit khdc nhau giita 2 tif ma.
= Ma Hamming 12 b ma ma thém mot s6 bit kiém tra & mot so vi tri nhat dinh trong thong tin
can truyén dé tao thanh ma Hamming.
= Bén thu khong chi phat hién dugc sai ma con c6 thé sita sai § mot sd vi tri nhat dinh
= Vi dll .
= D€ mi héa cdc s6 thap phan tir 0 — F ta can 4 bit. Goi 4 bit d6 12 mym,m,m,,.

= Trudc khi truyén ta chén vao 3 bit ki€m tra c,c,c,., 3 bit nay dudc tinh biing cich EX-
OR:

Co =My + m, + mj
C; =My + m, + m;
C, =m; + m, + my
= Dau thu thyc hién kiém tra bing cich tinh :
Po = Co + My + m, + m;
p; =C; + My + m, + m;
P, =C, + M + m, + My
+ Néu khong sai thipy=p, =p,=0
+ Néu sai thi thi s6 nhi phin p,p;p, 12 vi tri clia bit sai (cdc bit trong tr ma g o, o0
Hamming truyén di dudc danh thit tu tir 0 d€n 7) va stta bing cach ddo bit nay.

DQH-V2008
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Hamming

DQH-V2008

—t

Iculating the Hamming Code

The key to the Hamming Code is the use of extra parity bits to allow the identification of a
single error. Create the code word as follows:

Mark all bit positions that are powers of two as parity bits. (positions 1, 2, 4, 8, 16, 32, 64, etc.)

?g oicger bit)positions are for the data to be encoded. (positions 3, 5, 6, 7, 9, 10, 11, 12, 13, 14,
, 17, etc.

Each parity bit calculates the parity for some of the bits in the code word. The position of the
parity bit determines the sequence of bits that it alternately checks and skips.

- Position 1: check 1 bit, skip 1 bit, check 1 bit, skip 1 bit, etc. (1,3,5,7,9,11,13,15,...)

- Position 2: check 2 bits, skip 2 bits, check 2 bits, skip 2 bits, etc. (2,3,6,7,10,11,14,15,...)

- Position 4: check 4 bits, skip 4 bits, check 4 bits, skip 4 bits, etc.
(4,5,6,7,12,13,14,15,20,21,22,23,...)

- Position 8: check 8 bits, skip 8 bits, check 8 bits, skip 8 bits, etc. (8-15,24-31,40-47,...)

- Position 16: check 16 bits, skip 16 bits, check 16 bits, skip 16 bits, etc. §16-31,48-63,80-95,...)
-1 SI)Dlositi)on 32: check 32 bits, skip 32 bits, check 32 bits, skip 32 bits, etc. (32-63,96-127,160-
etc.

Set a 1Eparity bit to 1 if the total number of ones in the positions it checks is odd. Set a parity bit
to 0 if the total number of ones in the positions it checks is even.

-> Then the receiver could calculate which bit was wrong and correct it. The method is to verify
each check bit. Write down all the incorrect parity bits. Doing so, you will discover that parity
bits 2 and 8 are incorrect. It is not an accident that 2 + 8 = 10, and that bit position 10 is the
location of the bad bit. In general, check each parity bit, and add the positions that are wrong,
this will give you the location of the bad bit.

TSL&MTTS C3-91
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re is an example:

= A byte of data: 10011010
Create the data word, leaving spaces for the parity bits: _ _1_001_1010
Calculate the parity for each parity bit (a ? represents the bit position being set):

= - Position 1 checks bits 1,3,5,7,9,11:
?_1_001_1010.Even parity so set position1toa0:0_1_001_1010

. - Position 2 checks bits 2,3,6,7,10,11:
0?71_001_1010.0dd parity so set position2toa1:011_001_1010

. - Position 4 checks bits 4,5,6,7,12:
011?7001_1010.0dd parity so set positon4toal1l:0111001_1010

. - Position 8 checks bits 8,9,10,11,12:
0111001?1010.Even parity so set position8t0a0:011100101010

= -> Code word: 011100101010.

= The above example created a code word of 011100101010. Suppose the word that was received was

1100101110 instead. Then the receiver could calculate which bit was wrong and correct it. The method is to
verify each check bit. Write down all the incorrect parigl bits. Doing so, you will discover that Earity bits 2 and 8
are incorrect. It is not an accident that 2 + 8 = 10, and that bit position 10 is the location of the bad bit. In
eneral, check each parity bit, and add the positions that are wrong, this will give you the location of the bad
it.

= Try one yourself

= Test if these code words are correct, assuming they were created using an even parity Hamming Code . If one
is incorrect, indicate what the correct code word should have been. Also, indicate what the original data was.
010101100011
111110001100
000010001010

DQH-V2008 TSL&MTTS C3-92
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i 3.8 Ky thuat nén dii liéu

= Muc dich : Gidm kich thudc va thdi gian truyén.
= Cac k¥ thuat nén cd ban :

DQH-V2008

Packed Decimal : Khi truyén ky tu s6 dung ma BCD 4 bit
thay cho ma ASCII 7bits hay EDBIC

Relative Coding : Khi truyén cdc ky tu sd, chi truyén sai sd
gilta cdc sO lién ti€p nhau.

Character Suppression : Khi truyén céc ky ti in dugc ma
cdc ky tu giong nhau dugc truyén lién ti€p, thay vi truyén hét
cac ky tu thi chi truyén 1 ky tv dai dién va kém theo 12 s0 cdc
ky tv gidéng nhau.

Huffman Coding

Run Length Coding (Facsimile compression)

TSL&AMTTS C3-93
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Ky thuat nen du lieu

= Huffman Coding
= L3 mot ma thong ké 61 uu
= C4c tin xuat hién nhiéu, x4dc suat xuat hién 16n thi
dudc ma hoa bang tir ma ngdn va ngudc lai. Do d6
do dai trung binh cta cdc tir ma s€ nho nhit, 1am
gidm thi€u rat nhiéu lugng thong tin truyén trén
dudng ddy nén gidm sai s0.

DQH-V2008 TSL&MTTS C3-94
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Ky thuat nén du liéu

= Huffman Coding

oC

25
24
26
23
27
22
28
21
29
20

PQH-v20080

= Vidu: D€ tao ma cho viéc do nhiét @6 tir 20° d&n 30° C ngudi ta 14y x4c sudt cda nd va
dugc sdp x€p thit tw xuat hién nhu bang.

P

LF

0

0,21
0,17
0,15
0,12
0,10
0,06
0,05
0,05
0,04
0,03
0,02

0,41

1 O

e
4&]‘0’2&—?—7_&1&

ol

o0l

JJoo=

CuuDuongThanCong.com

Tu ma

10

000
001
011
110

0101
1110
1111
01001
010000
010001

Sdp x€&p cac khd ning xuat hién theo thi
tu gidm dan.

Hai gia tri 0,1 gan cho 2 kha ning xuAt
hién nho nhit, 2 khd ning nay gop lai
thanh 1 va sdp x&p theo thit ty gidm dan.
Tuong tw nhu vay cho dén 2 khd ning
cudi cuing (tong sé& = 1).

M3 tuong tng ctia mdi nhiét dd dugc
hinh thanh biang cdch chon céc bit 0,1
trén dudng di xuat phat tir muic nhiét do
dén ngon.

Bit LSM sé& nim bén trdi cay.

TSL&AMTTS C3-95
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Ky thuat nen du lieu

= Huffman Coding
Hiéu suit st dung tif ma (entropy)

H(x)=2p; log, (1/p,) (bits/symbol) = 3,14

DQH-V2008

Chiéu dai trung binh clia tir ma.

N =2 p.N. (bits/symbol) = 3,18 ;4

Hiéu suit cia ma héa
h = H(x)/N = 98%
To6c do bit nhi phan
R=1rN

CuuDuongThanCong.com

" 718%
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Ky thuat nen du liéu

= Run Length Coding (Facsimile compression)
= SU dung trong mdy Facsimile tring den.

s Mot trang Fax dudgc chia

= Theo chiéu doc khodng khodng 3.85 hoic 7.7 lines/mm,
tuong dudng 100 hodc 200 lines / inche

= Mdi line dugc s6 hod véi toc do 8.05 phan ti 4nh (pels)/mm.
= Mdi diém 4anh tring mi ho4 ‘0’, di€m den ma hod ‘1’
= Mot trang Fax khi chua nén dugc ma héa khoang 2
tri€u bits.

DQH-V2008 TSL&MTTS C3-97
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Ky thuat nen di liéu

«——— 8.05 pelsmm ' ——
A
Picture element (pel)
— black or white
3.850r7.7
lines mm '
B Scanned image
Y
DBQH-vV2008 TSL&MTTS C3-98
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Ky thuat nen du lieu

= Run Length Coding (Facsimile compression)

= Thuyc t&€ khi truyén bic Fax thi s& c6 nhitng line ma c6 khodng
di€m 4anh tring hay den lién tuc, d€ gidm bét s bit trude khi
truyén ta ding phuong phdp nén Facsimile:
= Cdc tit ma c6 dinh va chia thanh 2 nhém the termination-codes (Hinh a:
Chiéu dai tir 0 — 63 pixel) va the make-up codes (Hinh b: Chiéu dai 1a
k x 64 pixel).
= D€ bén nhan déng bo thi ky mda EOL(End Of Line) dudc thém vao &
cudi moi line.
= K&t thic trang 1a chudi 6 EOL lién tiép.
= Trong trudng hgp bén thu khdng giai ma dugc EOL thi s€ ngung qua
trinh nhan va thong bdo cho bén ph4t biét.

DQH-V2008 TSL&AMTTS C3-99
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Code- Code-
rurn run
length word i 5 word
(4] 00110101 V] 0000110111
1 000111 1 010
2 0111 2 11
3 1000 3 10
4 1011 4 011
> 1100 = 0011
6 1110 6 0010
7 1111 5 00011
8 10011 8 000101
9 10100 oy 000100
10 00111 10 0000100
| 01000 11 0000101
12 001000 12 0000111
13 000011 § 2] 00000100
14 110100 14 00000111
15 110101 15 000011000
16 101010 16 0000010111
17 101011 17 000001 1000
18 0100111 18 0000001000
19 0001100 19 00001100111
20 0001000 20 00001101000
21 0010111 21 00001101100
22 0000011 22 00000110111
23, 0000100 23 00000101000
24 0101000 24 00000010111
25 0101011 25 00000011000
26 0010011 26 000011001010
27 0100100 27 000011001011
28 0011000 28 000011001100
29 00000010 29 000011001101
30 00000011 30 000001101000
31 00011010 31 000001101001
32 00011011 32 000001101010
33 0010010 33 000001101011
34 00010011 34 000011010010
35 00010100 35 000011010011
36 00010101 36 000011010100
37 00010110 37 000011010101
38 00010111 38 000011010110
39 00101000 39 000011010111

00101001 40
00101011
00101011

CuuDuongThanCong.com

000001101100
000001101101

000011011010
000011011011

000001010100
000001

White Code Black Cod.
run 7 run 7
length length
56 01011001 56 000000101000
57 01011010 57 000001011000
58 01011011 58 000001011001
59 01001010 59 000000101011
60 01001011 60 000000101100
61 00110010 61 000001011010
62 00110011 62 000001100110
63 00110100 63 000001100111
(a) cont.
Whire Code Black Code-
By o o word
length ) length
64 11011 64 0000001111
128 10010 128 000011001000
192 | 010111 192 000011001001
256 | 0110111 256 000001011011
320 00110110 320 000000110011
384 | 00110111 384 000000110100
448 01100100 448 000000110101
512 | 01100101 512 0000001101100
576 | 01101000 576 0000001101101
640 | 01100111 640 0000001001010
704 | 011001100 704 0000001001011
768 | 011001101 768 0000001001100
832 | 011010010 832 0000001001101
896 | 011010011 896 0000001110010
960 | 011010100 960 0000001110011
1024 | 011010101 1024 0000001110100
1088 011010110 1088 0000001110101
1152 | 011010111 1152 0000001110110
1216 | 011011000 1216 0000001110111
1280 | 011011001 1280 0000001010010
1344 | 011011010 1344 0000001010011
1408 011011011 1408 0000001010100
1472 | 010011000 1472 0000001010101
1536 | 010011001 1536 0000001011010
1600 | 010011010 1600 0000001011011
011000
010011011
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i Transmission Control Circuits

= Universal asynchronous receiver
transmitter (UART)
= Start and stop bit insertion and deletion
= Bit (clock synchronization)
»« Character synchronization

= Parity bit generation and checking per
character (BCC computed by controlling
device)
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i Transmission Control Circuits

= Universal synchronous receiver
transmitter

=« Low bit rate DPLL clock synchronization
=« Character synchronization
= Synchronous idle character generation

= Parity generation and checking per character
(BCC computed by controlling device)
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i Transmission Control Circuits

= Universal synchronous / asynchronous
receiver transmitter (USART)

= Can be programmed to operate as either a
UART or USRT

= Has all programmable features of both
devices
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Transmission Control Circuits

= Bit-oriented protocol circuits (BOPs)

= Opening and closing flag insertion and
deletion

= Zero bit insertion and deletion
= CRC generation and checking
=« Idle pattern generation
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i Transmission Control Circuits

= Universal communication control circuits

=« Can be programmed to operate either UART,
a USRT or a BOP

= Has all the programmable features of each
circuit
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i Communications Control Devices

= Simple terminal networks
= Multiplexer-based networks
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Communications Control Devices

EIA-232D/V.24
I
(b)
DTE
Central
computer
DTE
DTE = Personal computer for example
DQH-V2008 E TSL&MTTS C3-108
= Modem
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DQH-V2008

Communications Control Devices

Central

computer

= Multiplexer

(9.6/19.2/64 kbps)
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Multiplexer

(a) EIA-232D/V.24
|
DTE
| DTE
il | il
: DTE
Port N 1 . : ; :S¥tfe-'¥ : : :
Central : T - Ente;g:astee\w s T
COMpARES . . network
= Time-division multiplexer |
EIA-530/V.35/X.21

DQH-V2008 TSL&MTTS C3-111
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| Time-division Multiplexer

; . ' UART 1
High bit rate {:[ an] Controlling Low bit rate

duplex circuit ¥ MICTOProcessor 3_: terminal interfaces

Byte
position

¢ # 1 2 3 4 5 6 7 8§ < Bitposition
A i |[F|p|[p|D|D|D|D|H

2 F|IDIDID|IDI(D|D|H

2 T F = Framing bits

B bl e £d D = Data bits

4 F|DID|D|D|D|D|H H = Handshake control bits

Frame N

YZOFDDDDDDH

PQH-V2008 TSL&MTTS C3-112
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PQH-V2008

(a)

(b)

R S

Central
computer

EIA-232D/V.24 asynchronous

|

i Statistical Multiplexer

Port N

--------

= Personal computer

""" = Statistical multiplexer

EIA-530/V.35 synchronous

T

4-wire leased line
(4.8, 9.6, 19.2 kbps)

R E

111

Synchronous modems

Terminal | . . | . | . | 1 1 :
identifier Char 1 Char 2 Ch'cll' 3 | = e s Char N BCC/CRC:
Terminal Terminal T ‘:
identifier | M | identifier | Char | === === - Char  [BCC/CRC

CuuDuongThanCong.com
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Block-mode Devices

= Multidrop (multipoint) lines
= Cluster controller
= Hub-polling
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i Block-mode Devices

Terminal/Personal computer

S

Port | E
= Modem
Central ' B
computer rE
Port NpH{— 7]
Location B
DBQH-v2008 TSL&MTTS C3-116

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

i Block-mode Devices

DQH-V2008

Central
computer

Location 4

Cluster controller

-]
!
1

ey

rm

—_
I

Front-end processor

ez e

FEP

—

TSL&AMTTS C3-117
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‘ Block-mode Devices

WS LR,
R S

Central
computer

e

)
b

&

3

b :
-

§ !
B

b L L]

; A ., .

K
cC |
o 0o
o i
i i
. AR
E i
b )
%
i s
[ 3 3
& ! ¥
i
o 2 i
éé._.
b o 1
7
e i SR g A

Location 4 Location C
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