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| ecture Outline

« Type of Errors
— Single Bit Error
— Burst Error

e Detection
— Redundancy
— Parity Check
— Cyclic Redundancy Check (CRC)
— Checksum

e Error Correction
— Retransmission

— Forward Error Correction
— Burst Error Correction
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S Error Correction
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Jiamsyawy Error (6e3% Parity Check, CRC u%a Checksum “&4) w&?

al

nszuun1sda’ld Aan1swudla Error siu (Error Correction) €ofi 3 3% dotl

e Retransmission

3aun’ly Error Ndanga Aatiansianwuy alnsaldruggazuagludy
alnsaldugy tWasavua (REQ) Thiinsxkedayanlniiivye

e Forward Error Correction (FEC)

Aa9a37iuAly Error SeTuidfigusy Walllaaadanalauadnisidingia
wuUALAE (3andn Error Correcting Code diviimudiudiauninnionig
a5333U Error 101U wagdavn1s Redundant Bits unnnin

e Burst Error Correction

aa

Aa387uA'ly Burst Error Taaadanisdadavdiayalusduuulvai
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lunmengu i Error Correcting Code &unsaud’la Error ledwnnaiia nn
stuuy Gannisuai’la Error wuuiiin FEC

@atinv Single Bit Error

ANTATIATLLRLLA LU Error uilail dasaiunsasey “ui&1s” 2 dsenns
— 1 Error tAndiun3a'lai (Detection)
— Error MAndiuiiy aafisiuniele (Identification)

\{ieeesyadu Error éiagnis Redundant Bit nwiae 1 finwvintiuiiaszyinye
fiayatiudl Error tAiadiu (1) uaa'li (0)

weinsAla Error dugaddunga “srusunuginiiea Error” (Identification
of Invalid Bit) 16 dvailnsaiduiu iWeavnauA1de aaddiaya o snunrUIu
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ldentifying Invalid Bit(s)

grunudiayazdia ASCII avsun'la Single Bit Error fadaiunsasyy saue
gaddaya 9 8 &aug laun

Error au iie1 4

Error au i1 5

000 001 010 011
1381 Error Error eu 4is 1 Error eu 46 2 Error au 46 3
100 101 110 111

Error au 161 6

Error au 161 7

a9 Luiiauin Redundancy diagnisuies 3 Bit Tun1sseusinuwmuef
Wi Error 16 7 éunue (23 — 1) wsaulaiihigiuisaszusinugiiie
Error Tu Redundant Bit Lad'lé

foiiuddiaons wA'la Error ldnnnsdl Juid vanade Error AdaduluData
Bit (7 &01ug) 1u Redundant Bit (3 &a1ug) wazluiia Error (1 &a7ug)
sEUUAIRAINTTIALANLAN
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9/

a1mavn1sdy Data Ihulru m bit way Redundancy ahuiu r bit wa? Redundant Bit
AwfaIFINITATTYsunYe Error 1oade m + r + 1 &aug (farusgavinanunaig i
\Ae Error) doiiu anuduiusseniteanusnd m way r Soudauléduiy

2" >m+r+1

é2atNv

dfadn1sRetayalusia ASCII auean) 7 da avunindadld Redundant Bit ating
fagauwiuvinle

Anua i m=7

ftiu 2r>7 +r+1

TGS k) 2'—12>8

P OR r=4  dasdviiayaiv@um+r+1=7+4+1 =11 fin
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Hamming Code ‘fuwafiauilonas FEC 4deauisansiaduuazudla
dafianarauavdayadiiaiuaiiiag 16

1euit Redundant Bit azis1nglusiuuisiifludr§eaas 2 dogu

11 10 9 8 7 6 5 4 3 2 1

d d d Ig d d d Iy d Iy Iy

Taafi R Bit usavsitumieiilu Parity 2aasnau Data Bit Adviua (82911i0)

r :Bits 1, 3, 5, 7, 9, 11 .

. Bits 2, 3, 6, 7, 10, 11 Fonad
b A e Data Bit fin1sA1uuatng
rs : Bits 4, 5, 6, 7 fiag 2 AS

r : Bits 8, 9, 10, 11 e R Bit fin1sduIaL 1 Asy
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r; will take care of these bits.
11 9 7 5 3 1
d d d Iy d d d r d r n

r, will take care of these bits.
11 10 7 6 3 2
d d d Ig d d d r d r, r

ry will take care of these bits.

7 6 5 4
d d d Ig d d d Iy d Iy I

rg will take care of these bits.
11 10 9 8
d d d Iy d d d r d r, r

A1 r, Aulaldann@l Even Parity wave Data Bit Tuwaazngu
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Even Parity windiavinawiiadaya tialviiiuiu 1 ienuasiu Parity tfug
fatnvsa'ldfuansnisarula r bit ann data m = 100 1101

Adding

Adding r

Adding ry

Adding ry

1100 1 110 1

11 10 9 8 7 6 5 4 3 2 1
I I I I I |
1100 1 110 1 1
11 10 9 8 7 6 5 4 3 2 1
I I I I I I

1100 1 110 1 0 1
11 10 9 8 7 6 5 4 3 2 1

I I I I

1100 1 110 0 1 0 1
11 10 9 8 7 6 5 4 3 2 1
I |

1100 1 1 110 0 1 0 1
11 10 9 8 7 6 5 ! 3 2 1

Data:
1001101

Code:
10011100101
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Corrupted

Y

0(1]0|1({0[0|1]|0]1

O(1{0|1]0|0|1(O0(1

TYYY
0111

The bit in position 7 is in error.

Y

7

Tuitlauuéln Bit dayalu
GNLu9i 7 i Error

NI UTuUAIUI Parity
Check & wsuladiayate
RZN/N LULAUNIIATURY

1AL ULTUIAILAUMN Y
GINWAUY (Mg, Ty Fyy Fp) 60
Fpl

F9andIatnILiuii Parity
Check #Aléifluiaugiu 2
U9 7 TILAAIHIGLLIAUY
#Aa Error
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Burst Error Correction

33 lidu1sawdla Burst Error lé1laanse wadrdndayardungunauas N ua (wad

ay 1 1n) udrdsdiayaiudaeldaiu Column d1iia Burst Error 3nuiu M @ia

i1 (M < N) udrziiatiafianaia aadayayeas 1 dawviniu

Error —= 11117000011
Error — 10107011111

11111001100
Error — 01171011001 A
Error —= 01171001111 2
R g1010011111
ecelve dla
Al BB R R B BR'E B'R
“g il 1 B oMdiINE o N
S
5[0 1 A g o goMD@e
Sl AmEoELTRLE
Data in transition

11111000011

10101011111
11111001100

01101011001
01101010110
01111001111

Data before being sent
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| ecture Outline

« Type of Errors
— Single Bit Error
— Burst Error

e Detection
— Redundancy
— Parity Check
— Cyclic Redundancy Check (CRC)
— Checksum

e Error Correction
— Retransmission

— Forward Error Correction
— Burst Error Correction
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