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Chuong 2 :
i K¢ thuit truyén so liéu

= Muc dich chinh ctia chuong:
= C4c k§ thuit va mach dién ¢ng dung dé truyén
cac khung dr li€u gitra 2 DTE.
= Cédc hé thong ma phat hién 16i ma cho phép
DTE bén nhin xdc dinh su c6 mit cua bat ky
101 xay ra chuoi bit nhan dugc.

L] Mﬁ IléIl
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Chuong 2 :
K¢ thuit truyén so liéu

» NO1dung :
= Hé thong ma.
= CAu hinh k€t noi cd ban.
= Cédc ki€u thong tin.
= Céc ki€u truyén.
= Truyén bat dong bo.
= Truyén dong bd.
= Nhiéu Gauss va ty 1é 10i bit.
= M3 phdt hién sai, sira 10i.
= M3 nén
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2.1 Hé thong ma
i (coding schemes)

= C6 hai hé thong ma thudng dudce st dung
nhAt trong hé thong turyén so liéu
= M3 EBCDIC (Extended Binary Coded Decimal

Interchange Code) : 1a bd ma 8bit dudgc st dung
trong céac thi€t bi do hang IBM sdn xuAt.

= Ma ASCII (American Standards Committee for

Information Interchange) : 1a b0 ma 7bit do
CITT dinh nghia.
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Hé thong ma
coding schemes)

4 ] 0 0 0 0 4] 0 0 1 1 1 1 1 1 1 1
5 0 o] 0 0 1 1 1 1 0 0 (] 0 1 1 1 1
Bit 6 (4] 4] 1 1 4] 0 1 1 0 0 1 1 0 4] 1 1
7 (4] 1 0 1 0 1 0 1 0 1 0 1 0 1 0 1
0123
0000 | NUL [ SOH | STX | ETX PF HT LC DEL VT FF CR S50 S1
0001 | DLE | DC1 | DC2 | DC3 | RES | NL. | BS IL | CAN | EM IFS | IGS | IRS [ IUS
0010 FS BYP | LF | EOB | PRE SM ENQ | ACK | BEL.
0011 SYN PN RS ucC EOT DC4 | NAK SUB
0100| SP ¢ < ( + |
0101 & ! $ * ) H L
0110 / | . G - > ?
0111 \ # | @ ' = -
1000 a b c d e f e h i
1001 i k 1 m n o P q r
1010 ~ s t u v w X v z
1011
1100 { A B C D E F G H 1
1101 i J L M N O P Q R
1110 T u A% W X Y z
1111 0 1 2 3 4 5 6 7 8 9 O

Note: 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

BYP
CAN
CR
DC1
DC2
DC3
DC4

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
Enquiry

End of Block

EOT
ETX
FF
Fs
HT
IFS
1GS
1L
IRS
us

LF
NAK
NL
NUL

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

Null

PF
PN
PRE
RES
RS
SI
SM
S50
SOH

STX
SUB
SYN
uc
vT

Punch Off
Punch On

Prefix

Restore

Reader Stop
Shift In

Start Message
Shift Out

Start of Heading

Space

Start of Text
Substitute
Synchronous Idle
Upper Case
Vertical Tab

CuuDuongThanCong.com
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Hé thong ma
(coding schemes)

Bits Bits Bits Bits

7654321 Character 7654321 Character 7654321 Character | 7654321 Character
0000000 NUL 0100000 SP 1000000 @ 1100000 h
0000001 SOH 0100001 ! 1000001 A 1100001 a
0000010 STX 0100010 « 1000010 B 1100010 b
0000011 ETX 0100011 # 1000011 C 1100011 c
0000100 EOT 0100100 $ 1000100 D 1100100 d
0000101 ENQ 0100101 Yo 1000101 E 1100101 e
0000110 ACK 0100110 & 1000110 F 1100110 f
0000111 BEL 0100111 ' 1000111 G 1100111 g
0001000 BS 0101000 ( 1001000 H 1101000 h
0001001 HT 0101001 ) 1001001 I 1101001 i
0001010 LF 0101010 * 1001010 J 1101010 j
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 (@) 1110001 q
0010010 DC2 0110010 2 1010010 R 1110010 r
0010011 DC3 0110011 3 1010011 S 1110011 s
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 ; 1011011 [ 1111011 {
0011100 FS 0111100 < 1011100 \ 1111100 |
0011101 GS 0111101 = 1011101 ] 1111101 }
0011110 RS 0111110 > 1011110 A 1111110 ~
0011111 us 0111111 ? 1011111 1111111 DEL

CuuDuongThanCong.com
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Hé thong ma
(coding schemes)

Nhirng ky tu khong 1in dugc trong ma ASCII

ASCII control characters

BEL Bell EM End of Medium
CAN Cancel ESC Escape

DC1 Device Control 1 NUL Null

DC2 Device Control 2 SI Shift In

DC3 Device Control 3 SO Shift Out

DC4 Device Control 4 SUB Substitute

DEL Delete

Control codes

ACK Acknowledge ETX End of Text

DLE Data Link Escape NAK Negative Acknowledge
ENQ Enquiry SOH Start of Heading

EOT End of Transmission STX Start of Text

ETB End of Transmission Block ~ SYN Synchronous Idle

Format effectors

BS Backspace HT Horizontal Tabulation
CR Carriage Return LF Line Feed
FF Form Feed VT Vertical Tabulation

Information separators

FS File Separator RS Record Separator
GS Group Separator uUs Unit Separator

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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i 2.2 CAu hinh k&t noi co ban

= Diém — di€m (point - point).

= Da diém ( Multipoint - Multidrop).
= Mic ludi (Mesh).

= Sao (Star).

= Vong(Ring).
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2.3 Céc kiéu thong tin :

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

One way only

Terminal

/

Host computer
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C4c ki€u thong tin

sBan song cong (half-duplex): thong tin dudc truyén
theo hai chiéu nhung khong dong thdi, tai mdi thdi
di€m thong tin chi c6 truyén theo mdt huéng (BO dam)

' First one way...

Terminal Host computer

— ... then the other

C@Mmm HO St Compu/ﬁepmllail ieudientucntt

| —]

//:"

| —

/

,/‘-

/
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C4c ki€u thong tin

sSong cong (full-duplex): thdong tin c6 thé dugc truyén 2
chiu tai cing mot thdi di€ém trén tuyén dif liéu
(telephone).

Both ways at
the same time

/

Terminal Host computer

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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2.4 Céc kiéu truyén

o D€ truyén cac bit dif lidu tif noi phat dén noi thu
trén duong truyén vat 1y ta cé thé truyén theo 2
hinh thuc:

s Truyén noi ti€p ( Serial ): C4c bit dudc gii 1an luot
trén dudng truyén. Tdc do thap,khodng cach

truyen Xd. Circuit
(1 copper wire)

1 character consisting
of 8 serial bits
e — m——t

Sender » 0j1(1]0[1]0]1{0 »Reeeiver
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s o N A
Cac ki€u truyén

= Truyén song song (Parallel): C4c bit dudc gli cling
ldc trén nhiéu day khdc nhau. T6c dd cao, khodng
cach truyén ngin.

1 character
consisting

Circuit of 8 parallel
(8 copper wires) bits

Sender » » Receiver

OO — O — 10O

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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s - N A
Cac ki€u truyén

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

= Xd4c dinh thdi di€ém bit dau clia mdi bit trong mot chu ky->
bit / clock synchronization

s Xdc dinh dudc vi tri bit dau va két thic cua moi ky tu /
byte. -> character / byte synchronization (C6 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 bo (Synchronous transmission) .

ongThanCong.com https://fb.com/tailieudientucntt
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2.5 Truyén bat dong bo
(Asynchronous transmission)

- o« N
= Picdiém:

<—— Hudng truyén ——> Thdi gian
Phéan tif truyén
‘;
Start I | _
bit 7/8 bit character Stop bit(s)

Trang thai nhan rbi l Isb - sbI l I Trang th.ai nhan
(hay c4c bit stop =7~ | v /= rdi hay bit START
cua ky tu trudc) | 11o ol1]lo o)1]o cua ky tu ke

A
R

B thu phat hién Méi bit dudc 1ay mau 1,1%2hay 2 bit stop
START cuaky tumdi  x4p xi gitra thoi bit dam bao c6 chuyén xudng
mifc 4m tai ddu méi ky tv mdi

= Dong bd khung

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

= Ddng bo bit :
> Do dong hd phla thu va phat chay doc lap nhau -> Phai
lam sao lay mau cang gan trung tim bit cang tot.

> Nguyénly :

. Tan s0 xung clock dong ho thu 16n gap N 1an tan sO
xung clock ciadong ho phat.

-~ Khi phdt hién dudc trang thdi chuyén ddi mic dién
ap (vi tri bdt ddu ciia start bit va vi tri két thiic cia
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€ 12y mau.

~ Sau do c sau moi N chu ky xung clock (vi tri gitla
moi bit) thu phia thu s€ 1y mau bit dr li€u thu. Di€u
nay dugc thuc hién cho dén hét ky tu.

ongThanCong.com com/tailieudientucntt
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Truyén bat dong bd
(Asynchronous transmission

(a)
Transmitter Serial-out | T«D _RxD Serial-in Receiver
PISO v SIPO
Transmit
11 0 clock =N counter >
(TxC) T
Parallel- [ ™P ‘ L’ 1557 paraner
in ! Receive clock 4 out
Isb (RxC=N xTxC) —> msb
PISO = Parallel-in, serial-out SIPO = Serial-in, parallel-out
TxD = Transmit Data out RxD = Receive Data in
(b)
Isb imsby ’
/e T y s Mark (ing)
TxD OJojojojojojojojoj1 1
Space
N— Y H_I

Start bit 7/8-bit character/byte Stop bit(s)

Isb msb
-, ey e Mark(ing)
RxD 0

ojojojojojojojoj1 1

we —FUFLFLALALALALALAAL — =

-~
Actual edge within
one clock cycle

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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©) 1) Start bit 1st data bit 2nd data bit
——— e e T

RxD _

— Time

(x<1) '

RxC ¥ ] ¥ ] I :
Shift 'm T :

(sampling) ! ' :
pulse ' * : ' f
Bit rate counter Actual bit cell
preset to 1 centers
(i) ‘ '
RxD N { ) 4 — Time

N R R ——— T ST

RxC
(xx4) _L

Shift
(sampling)
pulse
2 RxC _}
periods !

Bit rate counter Actual bit cell centers
preset to 2

-
_)-.- ememamen

\ A

U

A

R — ]
4 RxC periods | +4 RxC periods |

Bit rate counter

Nhan xét : 6D Ry et to 4
N cang I6n thi
14y mau dit lieu
cang chinh xdc  cempies

pulse

= IO

'
'
1
y
1
'
'
[
'

RxC
(<x16)

cfeccnann-a

'
‘Il‘

——
— -

[N 8 RxC 16 RxC periods
Thudng N = 16 periods
L] -
Bit rate counter Actual bit cell centers
preset to 8
Bit rate counter

presetto 16
CuuDuongThanCong.com https://fb.com/tailieudientucntt

16 RxC periods *

n
¢
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Truyén bat dong bd
(Asynchronous transmission)

= Pong bo ky tu (character)/ byte

<=2 Huong truyén —=> Thdi gian
Phén tif truyén
— +H
Start _
bit 7/8 bit character Stop bit(s)
YA
Trang théi nhan rbi Is msb Trang théi nhan
(hay céc bit stop =7/ 7= rdi hay bit START
cla ky tu trudc) 1lo olilo ol1 cla ky tu ké
e —
A
t 14 T y il O B I
BQ thu phat hién  M@i bit dugc 1Ay mau 1,1%hay 2 bit stop
START ciaky tumdi  x4p xi giita thdi bit dam bdo c6 chuyén xubng

5,6,7,8.

mifc 4m tai dau mébi ky t mai

= Start bit : “0” - 1bit. Stop bits :’1° - 1,1.5,2 bit. Data bits :

s Parity : Chi phdt hién sai khi tong s6 bit 16i la s6'18.Vd
= Even : TOng sd bit 1 (K& c4 Parity) 12 s6 chidn. Vd

= Odd : TOn

uDuongThanCong.com

g 50 bit 1 (K& ca Parity) 13_s0 18, Vd
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Truyén bat dong bd
i (Asynchronous transmission)

+ Nguyénly :

= Phia phét va phia thu dudgc 14p trinh d€ c6 ciing
sO bit trong moi ky tu (start, data, parity & stop
bit).

= Sau khi nhin dudgc start bit, phia thu s€ thuc hi€n
viéc dong bd ky tu bing cdch dém ding so bit
da dugc 1ap trinh, sau d6 chuyén ndi dung ky tu
vua thu dugc vao bd dém va chd thu ky ty mai.
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Truyén bat dong bd
i (Asynchronous transmission)

= Dong bo khung (frame) :
= Frame la nhitng ky tu in dudc : Pong khung toan
bo khoi bing 2 ky tu dic biét :
= STX (Start of Text) : Bit dau khung.
=« ETX ( End of Text) : két thic khung.
= Frame c6 nhirng ky ty khong in dudgc :
= Thém ky tuy DLE (Data Link Escape) trudc STX va
ETX.
= Néu dit liéu mudn phat trung véi DLE thi 4p dung
phuong phdp nhoi ky tv hay nhdi byte ( Charater
Stuffing or Byte Stuffing).
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Truyén bat dong bd
(Asynchronous transmission)

(a) Start Stop
bit bit(s)

¢ { //— Markin
_/"—| STX ‘F ‘R’ >S:r ‘L ETX | -

Frame contents
(" (printable characters)

] 1

//— Marki
= —’U—| DLE STX F bl

DLE ETX
:5»3:3:5:5-5:5:::-:2:- LE
STX
Inserted —

DLE

DLE
L DLE

Frame contents
(binary data)

DLE
ETX

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

s Hi€u sulat truyén :

= Vidu truyén 1 ky ty dugc ma héa bing ma ASCII, c6
data bit la 8 bit, 1bit star va 2 bit stop

SO bitthong tin -~ 8

= — — — = =0.727=72.7%
TOng s6 bit truyén 8+1+2

7

= Néu st dung thém parity thi hiéu suit sé thap hon
s Tdc @6 truyén dit liéu hitu dung : Gid st ky tv truyén dudgc
tryén ra cong noi ti€p véi tdc do 1200bps. Thi toc do truyén
dit i€u hie¢u dung la 1200x0727= 872bps
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VD
DTE A can truyén cho DTE B thong diép nhu
sau:TSLDLE

Thong dlep trén dudgc phat nhu khoi tin 1&én du’dng
truyén ndi ti€p theo ki€u truyen bat dong bd, chuan

R89232 ma ASCII, véi cAu hinh 7E1(7 bits dit liéu,
ki€m tra parity chdn, 1 stop bit), tdc d bit 1200bps,

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

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

c. Tinh thdi gian truyén cia khung dit liéu (B qua thdi
gian xu 1y khac).
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‘_L 2.6 Truyén dong bo

(Synchronous transmission)

s Pic diém:

> Truyén bat ddng bd c6 nhugc di€m 1a khi truyén
dit 11€u tdc do cao thi phuong phap dong bo bit
khong dam bao do tin cdy, hon nira hi€u suat
truyén khong cao. Ki€u truyén dong bd sé khic
phuc nhirng nhugc di€m trén.

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

> Clock bén phdt va bén thu phdi dong bd nhau.
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(Synchronous transmission)

i Truyén dong bd

» Ky thuit dong bo trong ki€u truyén dong bo
= Dong bo bit :
= Clock encoding and extraction
= Digital Phase-lock-loop (DPLL)
= Hybrid
= Dong bd khung :
= Character-oriented

= Bit-oriented
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Truyén dong bd
i (Synchronous transmission)

= Dong bo bit :
= Clock encoding and extraction
= Phia phat gii xung clock vao tin hi€u phdt bing
cach ma hoa di li€u truée khi phat thong qua mach
Clocl Encoder. Phia thu sé€ trich tin hi€u clock tu tin
hi€u nhan dudc nhd mach Clock Extract Circuit.

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

(@)

Transrmatter

Receiver
LE S L

I

extract F—* SIPD
circuil !
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@ Bit stream to be

transmitted

Transmitter clock, TxC

Bipolar encoded
signal, TxD/RxD

Extracted clock, RxC

Received data

(b) Bit stream

TxC

Phase (Manchester) encoded
signal, TxD/RxD

Extracted clock, RxC

Received data

(©) Bit stream

TxC

Differential Manchester-
encoded signal, TxD/RxD

Decoded (received) data

CuuDuongThanCong.com
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Truyén dong bd
(Synchronous transmission)

= Digital Phase-lock-loop (DPLL):

= BO thu dong bd vdi bd phat nhd vao vong khéa pha
s6. Phia thu st dung dong ho c6 tan sd gdp N lan
phia phat cAp cho PLL. PLL c¢6 nhiém vu tao tin hiéu
clock cho thanh ghi SIPO tir tin hiéu dong ho va tin
hi€u nhan dudc sao cho diung giira chu ky bit.

= D€ clock thu duy tri dudc s ddng bd véi clock phat
thi chudi dit liéu phat phdi dugc md hod d€ c6 di sy
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
i (Synchronous transmission)

(b

Transmitter
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(b)

Received bit Bit
stream, RxD - ~ | decoder

32 x — RxC i ] .
CLK o Receive (shift) register

(<)

Actual transitions

Received bit stream, RxD ; ; ; ‘
P X T} X

32 x CLK - - JUM: - -

Generated sampling
(clock) pulses, RxC 432 clocks‘ ‘32 clocks‘

g F me 3

(d) Actual transition
possibilities
Assumed transitions
y v YVYVYVvy
= = g . e
32 x CLK ----JUnn: --- ~-~::;::;JEI:\\\
32 clocks 30 clocks y ‘,- ". ‘-' ".
-~ B Bl w3 3
31 clocks nf’ S ," '.'
Generated sampling 32 clocks - K ,"
(clock) pulses, RxC 41 - KA.
33 clocks Y.
L 34 clocks 4
Segment/phase A ‘ B\ CL?‘ E
Clock adjustment [—2|-1|0 +1+2
CuuDuongThanCong.com
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Truyén dong bd
(Synchronous transmission)

= Thong thudng clock thu cé tan sd gdp N=32 1an tan
sO clock phat. B tao dao dong nay dudc noi tdi
DPLL nhim duy tri sy dong bd.

= DPLL 12 mot bo phan dugc st dung d€ duy tri sy
dong bo bit giita bd tao xung clock thu véi chudi dir
liéu thu vao. Viéc duy tri sy dong bd nay dugc dua
trén su thay doi trang thdi trong chudi dif liéu thu
dugc.

= Trong trudng hop clock thu va chudi dit liéu thu duy
tri dudc sy dong bd vdi chudi dir liéu thu vao (hinh
3.3.3 ¢), bit dit liéu thu sé& dudc 14y mau ngay tai vi
tri gitta chu ky bit sau moi 32 xung clock.
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Truyén dong bd
(Synchronous transmission)

= Trong trudng hop Clock thu va chudi dit liéu thu
khong dong bo thi xung 14y mau sé& dudc hiéu chinh
trong vong tir 30 d€n 34 xung Clock

= Néu trong mot khodng thdi gian dai khong c6 trang
thdi chuyén d6i, DPLL sé& phdt ra mot xung 14y miu
sau mdi 32 chu ky clock. Khi d6, phia thu c6 thé
khong duy tri dugc sy ddong bd vdi chudi dir liéu thu
vao (hinh 3.3.3 d). Khi phat hi€n dudc trang thai
chuyén doi trén dudng day, DPLL sé so sdnh né véi
thdi di€m dich chuyén gid st, vahiéu chinh xung 13y
mau tuong &ng v4i su chénh 1éch nay. Qua trinh nay
dugc thuc hi€n nhu sau :
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Truyén dong bd
(Synchronous transmission)

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

Su chénh 1éch vi tri chuyén muc c6 thé x4y ra trong cdc doan
A, B, C, D, E (hinh 3.3.3 d).

Néu vi trf chuyén ddi xy ra trong doan A, thi vi tri xung 18y
mau cudi cing trudc d6 rat gdn vSi sy chuyén doi trang thai ké
né, nghia 1a vi tri 14y mAu bi tré (t6c dd 14y miu cham). Do d6
DPLL sé& hiéu chinh bing cdch rit ngdn khodng thdi gian 18y
mau xudng cdn 32 — 2 = 30 clock.

Nguoc lai, n€u vi trf chuyén d6i x4y ra nhu trong trudng hop E,
thi vi tri xung 14y mau cudi cung truc d6 rat xa véi sy chuyén
ddi trang thdi k& nd, nghia 12 vi tri 1Ay mAu bi sém (tdc dd 18y
mau nhanh ). Do d6 DPLL sé& hiéu chinh biing c4ach kéo dai
khodng thdi gian 14y mau 1én 32+2 =34 clock.
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Truyén dong bd
(Synchronous transmission)

= Tudng tv trong trudng hop B hodc D, vi tri 14y mau
tré va sém it hon so véi A hoic E, do d6 DPLL sé&
hiéu chinh khodng thdi gian 14y mau tudng tng s€ 12
32-1=31 hoac 32+1 =33 clock.

» Trong trudng hgp C, vi tri xung clock DPLL gia su
né xay ra tring véi vi tri chuyén doi trang thdi thuc,
sy dong bo dudc duy tri, do d6 khong can phai hiéu
chinh. (khodng ldy mau van la 32 xung clock).
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Truyén dong bd
(Synchronous transmission)

= Bing cdch hiéu chinh nhu trén, s& tao ra xung 14y mau cang lic
cang gan trung tAm cda bit dit liéu.

= Nhu vay do rong cta 1 bit tuong ducong véi 32 xung clock. Viing
A.B xa nhit nén gdn A=E=10 clock, B=C=D= 4 clock.

= SO bit dir liéu t6i da d€ xung 14y miu bo thu dong bod véi dir
liéu nhan dugc dugc tinh nhu sau: Khidng A hoic E mdi lan hiéu
chinh 2 nhip clock (#£2) nén d€ thodt ra khdi ving A hoic E cin
5 bit dit liéu cho sy hiéu chinh tho ( vi doan nay chi€m 10 xung
clock) va tuong tu d€ thodt ra ving B hoidc D thi cAn 4 bit dif
liéu, va cudi cing dé ddm bio 14y chinh x4c tai trung tAim mdi
bit thi can 1 bit dit liéu nita. VAy tong cong can 10 bit dit liéu.

->Do d6 thudng trong k¥ thuat truyén dong bd thi cdc bit dong bod
thudng dugc phat trude khi tuyén dif liéu thuc su, € ddm bio
dong bo bén phat va bén thu khong 4nh huéng dé€n thong tin
can truyén.
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Truyén dong bd
(Synchronous transmission)

= Hybrid :

= Khi toc do bit ting thi cdc phuong phap trén rat khoé
thuc hién dong bo. P& gidi quyét van dé nay ta st
dung phuong phap Hybrid.

= DAy 1a phuong phdp k&t hop 2 phuong phap Clock
encoder va DPLL. Clock encoder dam bao cac bit
khi nhan dudc ¢6 it nhat 1 sy xdo trdn trong chu ky 1
bit, trong khi d6 DPLL dudc dung d€ giif nhip ndi tai
dong bd véi dit liéu nhan.

= Khuyé&t di€m : St dung bing thong 16n.

= M2 dudng diy : Manscheter
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Transmatter
Clock
encoder
L]
Local
PISO 11 clock
(a)
Received
(Manchester-encoded) e P
signal
%16 local
clock
%2 local /
synchronized clock
(b)
1 0 0
Received signal
x 2 local
(synchronized) clock
0 1 1 0 1 0 0
RxD
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Truyén dong bd
(Synchronous transmission)

= POng by khung :
= Character-oriented :
= Thudng st dung khi truyén cdc khoi ky tu.
= D€ thuc hién viéc dong bo ky tu, bd phat sé& truyén
trudc it nha't 1a 2 ky tu diéu khién (control
characters) con goi la ky tu dong bo SYN trudc khi
truyén khoi ky tu. Diéu nay sé thuc hién 2 chic
nang:
Pong bd bit: tao ra cdc trang thii chuyén doi mic tin hiéu
trén dudng truyén dé€ DPLL thiét 1ap dudc sy dong bd.

Pong bd ky tu: cho phép phia thu xdc dinh chinh xdc vi
tri bit dau va két thdc cda modi ky tu.
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Truyén dong bd
(Synchronous transmission)

=« Khi phia thu thuc hién dugc viéc dong bo bit, nd sé
bit dau ch&€ do do tim (hunt mode). Trong mode nay
phia thu s& thu va ki€m tra mbi nhém 8 bit xem c6
phai 1a ky tv dong bd (SYN) hay khong. N&u khong
phdi 12 ky tu SYN, phia thu s& thu bit k& ti€p va
ki€m tra. Ngudc lai néu ding 12 SYN thi phia thu
xem nhu di thyc hién xong viéc dong bo ky tu, va
sau d6 nhin vao 8 bit xem nhu 1 ky tu.

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

. . - Time
<———— Direction of transmlslsllon -
---- |ISYN|SYN|STX 7/ ETX| ----
1!
<T< ><-T
Character  Start-of-frame Frame contents End-of-frame
synchronization character  (printable characters) character
(b) <——— Direction of transmission ”
ime
SYN e SYN of SYN >
~=--00[01 101o|0001 1»011 olojojo 1 10100>010<100000001 10----
" STX Frame contents
Receiver enters
hunt mode
Receiver detects e -
SYN character —» Receiver in character synchronization
(©) Additional DLE inserted ,
<—— Direction of transmission / Time
—
SYN|SYN|DLE|STX P— DLE|(DLE —— |DLE|ETX
Start-of-frame Frame contents End-of-frame
nnnnnnnnn Miicnaer Aata) S
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Truyén dong bd
(Synchronous transmission)

M Nhﬁn xét :

= Ki€u truyén dinh huéng ky tu nay st dung nhi€u ky
ty di€u khi€n (STX, ETX, DLE), do d6 hié¢u suit
truyén thap.

= Trong ki€u truyén nay yéu cau khoi dir liéu phat
phdi c¢6 chiéu dai la bdi sd cia 8 ddm bdo hé thdng
xtt 1y theo tirng ky tu (dinh huéng ky tv). Di€u nay
c6 thé khong dugc ddm bdo néu khoi ky tu phat 1a
dit li€u nhi phan batky.
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Truyén dong bd
(Synchronous transmission)

= Bit-oriented :

Bit dau va két thic khung (start and end of frame) truyén chudi 8 bit
OITIT110 goi 1a cd (flag pattern).

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

Khi phia thu nhan dugc opening flag (co bdt ddau), phia thu sé bit dau
nhian khung dit li€u cho téi khi phdt hién dugc closing flag (co két
thiic), khi @6 viéc thu khung dir liéu két thic.

D¢ thyc hién dong bd bit, phia phat s& gii cidc byte rdnh ( idle bytes
:11111111) trude cd khdi dau ctia khung.( Chu y: Cdc bit 1 duoc ding
md duong ddy nén sé cé su xdo tron miic dé bén thu thuc hién dong b
Viéc trong sudt dit lieu dugc thuc hién bing cdch chén bit 0 (zero bit
insertion) thuc hién tai phia phat. Khi hoat dong, khoi nay sé& ki€m tra
xem trong chudi bit phdt c6 chudi lién tiép 5 bit 1 hay khong, n€u cd
thi s& thuc hién chén 1 bit 0 vao cudi chudi ndy. Khi dé trong chudi di
liéu phat s& khong thé c¢6 ky tu ¢ 01111110. Phia thu sé& thuc hién
ngugc lai, néu thu dudc chudi dit liéu bao gom 5 bit 1 lién ti€p, sau d6
12 bit 0 thi n6 s& loai bd bit 0 nay bing mach zero bit deletion (mach
x04 bit 0).
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Truyén dong bd
(Synchronous transmission)

= Bit-oriented :
= Trong cidu hinh mang da di€m nhu mang LAN thi phuong phap
ddng bd Bit Oriented c6 thé dugc thuc hién theo nhiéu cich
khac nhau nhu :
DéE tit cid cdc tram bdm theo dong bd thi phdt miu bit goi 1a
Preamble : 1010101010

D€ xdc dinh vi tri bt diu va két thic mot frame thi dung nhitng
mau bit nhu sau ( Ty 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 héa khong ding
chuin véi dong bit truyén thuc su.
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@ @GO <———— Direction of transmission

Lineidle 0111111101111111j01111110 011111100111111101

- - F

Opening flag  Frame contents Closing flag

(ii) Transmitter Receiver
Enable/Disable ——— ] Zerobit | & Zero bit j««——— Enable/Disable
—>»1 insertion deletion _¢
PISO je— TxC RxC—> | SIPO
N -
i : 3
@) <——— Direction of transmission
01111110{110110011111 110111/11@——1101111110
Opening Additional zero bits inserted Closing
flag L ! flag

Frame contents

®) [101010—-10[10101011] Frame contents

T . = .
> > >

s = L[ sl -
- > - ot >
Preamble Start-of-frame Fixed Length Number of bytes (octets) Fixed
delimiter header bytes determined by length bytes tail
| Preamble [JKOJKO000] pxukiii]
| }: >l >l >
Start-of-frame Frame contents End-of-frame
delimiter delimiter

Manchester-encoded bit
stream with bit violations
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2.6 Nhi¢u gauss va ty 1¢ 16i bit

s Nhiéu Gauss :

» Him mat do cong suit cua nhieu Gauss :

p €

~ 1
= o

CuuDuongThanCong.com

& D)2
e(<m//25

= m: gia tri trung binh (DC).
= & : PO l1&éch chuin ( 4p hiéu dung)

= 52 : goi 12 phuong sai (cong suat nhiéu)
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Nhi€u gauss va ty 1€ 101 bit

s Xét tin hiéu truyén la dai nén, va chi chiu tic dong cua
nhi€¢u Gauss bang cach cOng truc ti€p vao tin hi€u, co
dang nhu sau :

V. ngudng xdc quyét.
vp > v Xdc quyét mife ‘1°

Vp < vy : X4c quyét muc ‘0’
N€u o6 cang I6n thi x4c suat
Py(x) xac quy€t nham cang cao.

Hinh 2.6.1 Tin hiéu ddi nén cdng
nhiéu AWGN

Nhi&u Gauss c6 thé bi€u dién qua ham mat do cong sudt pdf (power density function)

-(.\'-m): 120° 1)

e

I
p(x)= o
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Nhi€u gauss va ty 1€ 101 bit

= Tin hiéu nhin dudc cdng ludn cd nhi€u néu 16n hon V;
thi xdc quyét mac ‘1°, ngudc lai nhd hon Vi thi xac
quyé€t muc ‘0’. Do d6 ta ¢o :

= X4c xuat 16i khi truyén bit 1 sai l1a:
vr 1 _(X_'ZA\)Z
P,(vp<vp) =p (0/1)= [——e > dx

N2

= Xéc xud't 10i khi truyén bit 0 sai 1a:

1 P
P.(vph>vy) = 1/0) = —————e?29°dXx
+ (Vp T), P/( ) VTIW
= Gia st xdc suat xuat hién bit 1 va 01a p(1) va p,(0)
= X4c suatloi 1 bit:
p. = p(1p(0/1) + p,(0)p(1/0)
Néu xdc sudt xuat hién 0 va 1 12 nhu nhau tdc p(0)= p,(1)=0.5, thi

p. = 0.5 p(0/1) + 0.5 p(1/0) = p(0/1) = p(1/0).
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Nhi€u gauss va ty 1€ 101 bit

=« DE€ tinh p(0/1) hay p(1/0) thi dua vao ham Q(k).
= Tinh chiat hAm Q(k)

= Ham Q(k) thuc chat 1a
S ham phin b6 chuan
- v6im=0,0=1.

0 T " xlo
3
Hinh 2.6.4 Bi€u dién § hghta e 2
K=Vio ham Q(k) Ok) = —
vaxk

= Khi diing hAm Q(k) d€ tinh x4c suit thi can chudn héa gid
tr1 ngudng. Trong trudng hgp nay vy = A/2 nén k=v/(20)

->p. = p(0/1)=p(1/0) = Q(v{/ 6 )=Q(A/20)
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Nhi€u gauss va ty 1€ 101 bit

+

= Ngoaira, xdc suat 16i c6 thé tinh dua vao
(S/N),, hodc (S/N),
= P.=Q (A20) = Q [(S/N)y]
= P.=Q (A206) = Q [(S/N)]
= X4c sudt sai k bit bat ky khi truyén khoi n bit
p =Cqpg (- p,)""

= NEu truyén n bits ma toan bd bi sai (k=0).

p,(error) = 1-p, = 1-(1-p, )" = np,.. (do p.<<1)
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* Nhi€u gauss va ty 1€ 10i bit

= Trudng hop tong quat vp =m,
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Nhi€u gauss va ty 1€ 10i bit

= D6 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

-k372

(k) = e
JV2nk
which is quite accurate for k > 3.
. 7 7
\ 4.0 50 6.0 20"
L
N
N
107" s o z 107
10~ L 10-*
S0 ‘ 10 =5
A
107 = 10-1°
10°3 == =10-"
-6 -1z
107% 10 20 3.0 “0 5.0 19
k

CuuDuongThanCong.com Hinh 2.6.5 DO lhl ham Q(k) https://fb.com/tailieudientucntt


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

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


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

2.7 Cac phuong phap phat hién
10i :

s Co6 2 phuong phap phat hi€n 161
= Forward error control : Moi ky tu hodc khung khi
truyén chita thém thong tin bd sung dé phia thu khi nhin
dua vao thong tin nay phat hi€n dit i€u nhin dudc c6 bi
sai hay khong, n€u sai thi phia thu ti€n hanh stta (néu c6
thé). Thudng st dung cho cdc dudng truyén rat xa cé
thoi gian trén do lan truyén 16n.

= Feedback (backward) error control : M6i ky tu hoic
khung khi truyén chita thém thong tin bd sung dé€ phia
thu khi nhan dva vao thong tin nay phat hi€n dir licu
nhan dugc c6 bi sai hay khong, chit khong ti€n hanh
stta. N€u stta sai thi yéu cau bén giri phat lai, phuong
phdp nay thudng dudc st dung trong cdc hé thong
truyén thong.
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i Cdc phuong phap phat hién 10i

= Forward error control :
= Parity check
= Block sum check
s Cyclic Redundant Check

= Hamming
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Cdc phuong phdp phat hién 10i

= Parity check :

= Trong mdi ky tu (7 hoic 8 bit) truyén di khdi ki€m tra
s& thuc hién viéc chén mot bit (parity bit) vao cudi ky tu
(ngay trudc stop bit). Gia tri parity bit1a O hay 1 tuy vao
phuong phap ki€m tra 12 ki€m tra chin (even parity) hay
ki€m tra 18 (odd parity).
= Kiém tra chdn : Tong s0 bit 1 trong tat cd bit di ligu (khong ké
start va stop bit) va parity bit 1a s6 chan
= Kiém tra 1é: Tong s6 bit 1 trong tat cd bit dit ligu (khong ké
start va stop bit) va parity bit1al so I¢.
= Phia thu s€ thyc hi€n vi€c tinh lai parity bit sau do so
sdnh parity bit nhan dugc, néu khdc nhau thi phia thu sé
hi€u ring da c6 16i xdy ra trén dudng truyén.
= Ph4t hién sai n€u tdng s6 bit sai 12 s 1&
= Khong phat hién sai néu tong so bit sai la sd 18.

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


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

() Bit 1 Bit 2 § XOR

o (V]
o 1
1 o
1 1

o

1
) .
o

(©
Even parity Odd parity
bit bit ;
«@ 1001001 1 (Even parity) d > |
1001001 0  (Odd parity) L At el
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Cdc phuong phdp phat hién 10i

= Block sum check :

= St dung khi truyén dif liéu du6i dang mot khoi cdc
ky tu, trong ki€u ki€m tra ndy, mdi ky tu truyén di
sé& dudc phan phoi 2 bit ki€m tra parity 13 parity
hang va parity cit. Cac bit parity theo tirng cOt dugc
goi 12 ky tu ki€m tra khoi BCC- block check
character.

= Phit hién va sita sai né€u 16i bit don.

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

» Cac trudng hdp con lai thi phat hi€n sai dudc
= Thudng st dung trong ki€u truyén bat dong bo.
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Cac phuong phdp phédt hién 16i

[] = Example of undetected error combination
P' = Row parity bit
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Cdc phuong phdp phat hién 10i

m Cyclic Redundant Check :

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

Phat hién dudc tat cd 101 bit don, bit doi,bit 1é hay bit chum.
Thudng st dung trong k¥ thuat truyén dong bo.

Gia sur goi :

= M(x) : ban tin can truyén di (the message to be transmitted)gdm kbit.

G(x) :
R(x) :
Q(x) :
T(x) :

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

thudng sO cua phép chia

thong diép truyén di gon (n+k) bit
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Cdc phuong phdp phat hién 10i

Bén phat :
= Budc 1 :Chuyén thong diép nhi phan M thanh da thic M(x).
= Nhin da thifec M(x) véi x", tuong dudng véi chudi bit nhi phian dugc dich sang trai

n bit. M (x).X" 3 RE RE
=  Budc 2: Thyc hién phép chia G€ =Q G

Piéu nay dugc thyc hién theo da thitc hosic theo modulo 2.
= Budc 3: Thong diép can truyén dila T(x):
T(x) = x". M(X) + R(x)

Bén thu:
= Viéc phat hién 16i dugc thuc hién bing cach 18y chudi dit liéu thu duge chia modulo 2
cho da thu'c sinh G(x) nhu sau:
T(( XM((j—R((_XM(( R(( \R(( R(( 0€
G(x) GE_ GE GE ° ~GE G&
=0

<=Q¢&

= Do trong phép cong modulo 2 thi 2 s6 giong nhau cong lai bang 0
= Nhu vay n€u phan du trong phép chia nay bing 0 thi phia thu xem nhu khong c6 16i
xay ra, nguoc lai n€u khac 0 thi phia thu phat hién dugc 16i xay ra khi truyén dit liéu.
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(@)

Frame contents: 11100110
With appended zeros: 11100110 0000
Generator polynomial: 11001

Transmitted frame: 11100110 0110

) 1011 0110
110011/11100110 0110
@®11001Y

001011

@00000

810353
@®11001
011100

o

CuuDuongThanCong.com

11001111100110 0000

1011 0110 =Quotient (ignored)

@11001y
001011
®00000
010111
@®11001
011100
@11001 y
00101 O
@0000 o¢
0101 00
@110 01y
011 010
@11 001y
00 0110
@0 _0000
011 0 = Remainder
(FCS/CRC)
1011 0110 3
11001I11100110Iifijﬁmnbma -
@11001Y i
001011
©00000

010111

https://fb.com/tailieudientucntt
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Name Polynomial Application
CRC-8 B+ +x+1l ATM header
CRC-10 | x1%+ 7+ +x*+x%+1 ATM AAL
CRC-16 | x1®+x2+ X +1 HDLC
CRC-32 | 24220458 x4 2104 524 x4 410+ LANSs

Brx +xr+ x5+ x%+x+1

Received codeword = ¢(x) + e(x)

Received codeword _ ¢(x) + e(x)

g(x)

glx) gx)

In a cyclic code, those e(x) errors that are divisible by g(x) are not caught.
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Cdc phuong phdp phat hién 10i

= Hamming :
= Khodng cich ma (khdong cich Hamming) 1a s6 bit khdc nhau gitta 2 tir ma.

= Mai Hamming 12 bo m3 ma thém mot s bit ki€m tra & mot s6 vi tri nhat dinh trong thong
tin cin truyén dé€ tao thanh ma Hamming.

= Bén thu khong chi phat hién dugc sai ma con c6 thé sita sai & mdt sd vi tri nhat dinh
= Vi du .
= D€ mi héa cdc s& thap phan tir 0 — F ta cin 4 bit. Goi 4 bit d6 12 m;m,m;m,,.

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

Co=Mmy +m, + m,
c, =my+m, + m,
C,=m, +m, + m,
= Dau thu thuc hién ki€m tra bing cach tinh :
Po = Co + My + M, + my
p; =C, + My + m, + m;
P, =C, + m; + m, + m;
+ Néu khong sai thipy=p,; =p,=0
+ Néu sai thi thi s6 nhi phan p,p;p, 12 vi trf cda bit sai (cdc bit trong tir ma
Hammingtruyén di dudc danh tha tu tir 0 dén 7) v sita.bang cach ddo bit nay.
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Bang Hamming (7,4)

Bitposition 1 2 3 4 5 6 7

Encoded data

| | 2 | d
bits pl p2 dl p3 42 d3 d4

pl X X X &l

Panity
bit  p2 XX X X

coverage

3 X|X|X|X
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iVi du ma hoa Hamming (7,4)

Byte 1011 0001
Two data blocks, 1011 and 0001.

Expand the firstblockto7bits: =~ 1 011
Bit 1 is 0, because b3+b5+b7 is even.

Bit 2 is 1, b3+b6+b7 is odd.
bit 4 is 0, because b5+b6+b7 is even.

Our 7 bitblockis:0 110011

Repeat for right block giving1 1 01 00 1
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i Phat hién I6i dua vao ma Hamming

0110111
Re-Check each parity bit

Bits 1 and 4 are incorrect

1+ 4 =25, so the error occurred in bit 5
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Bit position 12 3 4 65 6 7 8 9 10111213 14 15 16 17 18 19 20
Encoded data bits p1 p2 d1 pd4 d2 d3|d4 p8 d5 d6|d7 d8 d9 d10 d11 p16 d12 d13 d14 d15

p1 X i i i i i }{ i it .

Parity p2 KoK HoR HoR AR oK
bit p4 MM KK L S S A
COVErage ' ps KRR X K X H X

p16 AR R KK

Parity bits Total bits| Data bits Name

2 3 1 Hamming(3,1) (Triple repetition code)

a I 4 Harmming( 4]

4 15 11 Hamming(15,11)

] 31 26 Hamming(31,26)

e 2" —1 2" — — 1 Hamming(2™ — 1,2" —m — 1)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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i 2.8 K¥ thuit nén di liéu

s Muc dich : Gidm kich thuéc va thdi gian truyén.
s Cac k¥ thuatnén cd ban:

= 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 s6
gifta cdc sO lién ti€p nhau.

= Character Suppression : Khi truyén cdc ky ty in dugc ma
cac ky tu gidong nhau dudc truyén lién ti€p, thay vi truyén
hét cdc ky tu thi chi truyén 1 ky tu dai dién va keém theo 1a
sO cac ky tu giong nhau.

= Huffman Coding

= Run Length Coding (Facsimile compression)

ongThanCong.com https://fb.com/tailieudientucntt
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Ky thuat nén dir iéu

= Huffman Coding
= L3 mot ma thong ké t01 wu
s Cédc tin xuat hién nhi€u, x4c suat xuit hién 16n thi
dudgc ma héa bang tr ma ngin va ngudce lai. Do d6
do dai trung binh clia cdc tr ma s& nhd nhat, l1am
gidm thi€u rat nhi€u lugng thong tin truyén trén
dudng day nén gidm sai so.
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Ky thuldt nén dir iéu

= Huffman Coding

oC

25
24
26
23
27
22
28
21
29
20
30

= Vidu : D€ tao ma cho viéc do nhiét dd tir 20° d€n 30° C ngudi ta 1y xdc sudt cia né va
dugc sip x€p thit tw xudt hién nhuw bang.

P

ny

0

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

041

e

f}m
E—TEN

T

o

T

CuuDuongThanCong.com

TU ma

10

000
001
011
110

0101
1110
1111
01001
010000
010001

Sdp x&p cdc kha ning xult hién theo
thtt ty gidm dan.

Hai gid tri 0,1 gan cho 2 khd ning xuAt
hién nho nhat, 2 kha ning nay gop lai
thanh 1 va sdp x€p theo thit tv gidm
dan. Tuong ty nhu vy cho dén 2 kha
ning cudi ciing (tdng sé& = 1).

M3 tudng ¢ng cia mdi nhiét dd dudc
hinh thanh bing cdch chon cdc bit 0,1
trén dudng di xut phat tif mic nhiét do
dén ngon.

Bit LSM sé& nim bén tri cay.

https://fb.com/tailieudientucntt
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Ky thuat nén dir iéu

= Huffman Coding
= Hiéu suit st dung tir ma.

H(x)=-2p; log, (1/p,) (bits/symbol)
Chiéu dai trung binh clia tif ma.

N =2 p;N. (bits/symbol)
Hiéu suit ciia ma hoa

h = H(x)/N
T6c do bit nhi phian

R=rN

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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K§y thuat nén dir i€u

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

= MOt trang Fax dudgc chia

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

= Mbi line dudc s6 hod véi tdc do 8.05 phan tit 4nh
(pels)/mm.

= Mdi di€m 4nh tring ma hod ‘0’, di€m den ma hod ‘1’
= MOt trang Fax khi chua nén dugc ma héa khoang 2
triéu bits.


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

K¥y thuit nén dir iéu

<€— 8.05 pels mm e

3.850r7.7
lines mm™’

Picture element (pel)
— black or white

B Scanned image

CuuDuongThanCong.com
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K§y thuit nén dir li€u

= Run Length Coding (Facsimile compression)

= Thuc t€ khi truyén bitc Fax thi s& c6 nhitng line ma c6 khodng
di€m 4nh tring hay den lién tuc, d€ gidm bt so bit trude khi
truyén ta ding phuong phdp nén Facsimile:

= C4c tir ma co dinh va chia thanh 2 nhém the termination-codes and the
make-up codes.

= P& bén nhian déng bod thi ky ma EOL(End Of Line) dudc thém vao &
cudi moi line.
= K&t thiic trang 13 chudi 6 EOL lién tiép.
= Trong truGng hgp bén thu khdng giai ma duge EOL thi s€ ngung qua
trinh nhan va thong b4o cho bén phat biét.
= Nén MMR (Modified- modified read coding) : Nén k€6t hgp
vdi sua sai.
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e bor =gt Ml g2V ey Tiis LR S LA BT e e SRR G ol R S Al S Tl

White Cido- Black Code- White i Black Code-
sty word ot word run A rurn sl
length length length length
0 00110101 0 0000110111 56 01011001 56 000000101000
1 000111 1 010 57 01011010 57 00000101 1000
2 0111 2 11 58 01011011 58 000001011001
3 1000 3 10 59 01001010 59 000000101011
4 1011 4 011 60 01001011 60 000000101100
5 1100 5 0011 61 00110010 61 000001011010
6 1110 6 0010 62 00110011 62 000001100110
7 1111 7 00011 63 00110100 63 000001100111
8 10011 8 000101
9 10100 9 000100 (o) cont.
10 00111 10 0000100
11 01000 11 0000101
12 001000 12 0000111 -
13 | 000011 13 | 00000100 White Code- Black Code-
14 110100 14 00000111 Ty word T word
15 110101 15 000011000 length length
16 101010 16 0000010111 Py ETTY o2 | 0000001111
}g (‘)?(')8:{1 - 0000000000(‘){000000 128 | 10010 128 | 000011001000
- ity pond 5 OBO01 10011 i 192 | 010111 192 | 000011001001
256 | 0110111 256 | 000001011011
20 | 0001000 20 00001101000 320 | 00110110 320 | 000000110011
21 0010111 21 00001101100 384 | 00110111 384 | 000000110100
22 000001 1 S 00000110111 448 | 01100100 448 | 000000110101
23 0000100 23 00000101000 512 | 01100101 512 | 0000001101100
24 0101000 24 00000010111 576 | 01101000 576 | 0000001101101
25 0101011 25 00000011000 640 | 01100111 640 | 0000001001010
26 0010011 26 000011001010 704 | 011001100 704 | 0000001001011
27 0100100 27 000011001011 768 | 011001101 768 | 0000001001100
28 0011000 28 000011001100 832 | 011010010 832 | 0000001001101
29 00000010 29 000011001101 896 | 011010011 896 | 0000001110010
30 00000011 30 000001101000 960 | 011010100 960 | 0000001110011
31 00011010 31 000001101001 1024 | 011010101 1024 | 0000001110100
32 00011011 32 000001101010 1088 | 011010110 1088 | 0000001110101
33 0010010 33 000001101011 1152 | 011010111 1152 | 0000001110110
34 00010011 34 000011010010 1216 | 011011000 1216 | 0000001110111
35 00010100 35 00001101001 1 1280 | 011011001 1280 | 0000001010010
36 00010101 36 000011010100 1344 | 011011010 1344 | 000000101001 1
37 00010110 37 000011010101 1408 | 011011011 1408 | 0000001010100
38 00010111 38 000011010110 1472 | 010011000 1472 | 0000001010101
39 00101000 39 000011010111 1536 | 010011001 1536 | 0000001011010
40 00101001 40 000001101100 1600 010011010 1600 0000001011011
4t 00101011 41 000001101101 1664 | 011000 1664 | 0000001100100
00101011 000011011010 010011011 1728
000011011011 00000001000 1792
000001010100 1856
000001010101 : 1920
000001010110 1984
000001010111 , 2048
| 000001100100 = X 2112
00101
2304
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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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i Transmission Control Circuits

= Bit-oriented protocol circuits (BOPSs)

= 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

— T
EIA-232D/V.24

(b)

DTE

Central
computer

DTE

DTE = Personal computer for example

@ = Modem T
CuuDuongThant https://fb.com/tailieudientucntt
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!_ Communications Control Devices

Central

computer

= Multiplexer 4-wire high-speed circuits

(9.6/19.2/64 kbps)

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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Time-division Multiplexer

(a) EIA-232D/V.24
1
DTE
‘ NEEEaE . ; DTE
gs
E Central Enterppsemde
il private
Compy network
|
EIA-530/V.35/X.21

https://fb.com/tailieudientucntt
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Time-division Multiplexer

Low bit rate

High bit rate {:[. 4 Controlling
],: terminal interfaces

duplex circuit MICrOProcesso

Byte

position
¢ 1] 2 3 4 5 6 7 8§ < Bitposition
1 FID|RND|D|D|D|H
2 |F|D|D|(D|D(D|D|H
s Ieloiololololo e F = Framing bits
: D = Data bits
4 |FID|D|/D|D|D|D|H H = Handshake control bits

Frame N

CuuDuongThanCong.com https://fb.com/tailieudientucntt
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* Statistical Multiplexer

(a)

(b)

Central
computer

EIA-232D/V.24 asynchronous

|

- = Personal computer

= Statistical multiplexer

EIA-530/V.35 synchronous

== ™

!

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

I

Synchronous modems

Terminal "-"":
identifier Char 1 Char 2 Chat3 | = s e i) aw) 2 Char N |BCC/CRC?
Terminal Terminal o -:
identifier Char identifier Chiar | 58 = - Char BCC/CRCE

CuuDuongThanCong.com
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i Block-mode Devices

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

Terminal/Personal computer

Modem

Central
computer

Location B
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* Block-mode Devices

''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''''

Location 4

cC| = Cluster controller

FEP = Front-end processor

Central
computer p

AR AR A e oo

Location B
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i Block-mode Devices

Central
computer

Locationd Location B
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Flag byte
oriented synchronization
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