?

Any Guesses




CD/DVD Encoding



http://www.cs.williams.edu/~cs105/f02/outlines/CS105_474.html
http://www.cs.williams.edu/~cs105/f02/outlines/CS105_474.html

"I called my brothel Friday night”

ASCII codes for r and |:
| = 01101100
r = 01101010

"I wanted to see how he was doing
after his surgery.’



Redundancy

brothea, brotheb, brothec, brothed, brothee,
brothef, brotheg, brotheh, brothei, brothej,
bothek, brothem, brothen, brotheo, brothep,
brotheq, brothes, brothet, brotheu, brothey,
brothew, brothex, brothey, brothez



arother baother brather broaher brotaer brothar brothea brother bbother brbther
brobher brotber brothbr brotheb crother bcother brcther brocher brotcer brothcr
brothec drother bdother brdther brodher brotder brothdr brothed erother beother
brether broeher broteer brother brothee frother bfother brfther brofher brotfer
brothfr brothef grother bgother brgther brogher brotger brothgr brotheg hrother
bhother brhther brohher brother brothhr brotheh irother biother brither broiher
brotier brothir brothei jrother bjother brjther brojher brotjer brothjr brothej
krother bkother brkther brokher brotker brothkr brothek lrother blother brither

brolher brotler brothlr brothel mrother bmother brmther bromher brotmer brothmr
brothem nrother bnother brnther bronher brotner brothnr brothen orother boother
brother brooher brotoer brothor brotheo prother bpother brpther bropher brotper
brothpr brothep gqrother bqother brqther brogher brotger brothqr brotheq rrother

brother brrther brorher brotrer brothrr brother srother bsother brsther brosher
brotser brothsr brothes trother btother brtther brother brotter brothtr brothet
urother buother bruther brouher brotuer brothur brotheu vrother bvother brvther
brovher brotver brothvr brothev wrother bwother brwther browher brotwer brothwr
brothew xrother bxother brxther broxher brotxer brothxr brothex yrother byother
bryther broyher brotyer brothyr brothey zrother bzother brzther brozher brotzer
brothzr brothez



Class of 60s Talk, 2:35 here.
(snacks upstairs at 2:15)

Last Homework!
Writable CDs?

ReWritable CDs?



Parity Bits

O1010001

message
bits



Parity Bits

01010001
message \
bits .
parity
bit

Sum of message bits + parity bit must be EVEN

(increases transmission size by 11%)



Trasmitted:

Received:

Parity Bits

01010001

0101 001

ok?



Trasmitted:

Received:

Received:

Parity Bits

01010001

0101 001

01010001

ok?



Parity Bits

Trasmitted: 01010001

Received: 010 lO 01 ok? No

Received: 01010001 ok? No

000 | AT

Received:




Transmitting Large Messages

011010010101000101000011

01101001 01101001

01000011 O 0 001K

01101001001010001[l01000011



Burst Errors

01101001001010001[01000011

becomes




Burst Errors

01101001001010001[01000011

becomes

P(undetected 1-byte burst error) = ?




Burst Errors

01101001001010001[01000011

becomes

P(undetected 1-byte burst error) = 1/2




Burst Errors

01101001001010001[01000011

becomes

P(undetected 5-byte burst error) = ?




Burst Errors

01101001001010001[01000011

becomes

P(undetected 5-byte burst error) = (1/2)°




Transmitting Large Messages

011010010101000101000011

01101001 01101001

01000011 O 0 001K

01101001001010001[l01000011



Vertical Parity

011010010101000101000011

01101001 OOl OO

0101000 1 e 40 1010001
01000011 01000011

011010010101000101000011

(increases transmission size by w bits)



Vertical Parity & Burst Errors

b = length of burst
w = width of message

OOl O %
22?27?2201

P(undetected error) =2



Vertical Parity & Burst Errors

if b <= w:

OOl O Of

22000011

P(undetected error) =7



Vertical Parity & Burst Errors

if b <= w:

OOl O Of

22000011

P(undetected error) =0



Vertical Parity & Burst Errors

if b > w:

OOl O %
22?27?2201

P(undetected error) =?



Vertical Parity & Burst Errors

if b > w:

OOl O %
22?27?2201

P(undetected error) =1/2% - 1/2°



Vertical Parity & Burst Errors

w | b P(...)
011010727 g 16| 107
R ? 2?2?2272

16 | 32 1062

64 |128| 1040

256 (512 e

P(undetected error) =
1/2% - /2



Vertical Parity & Burst Errors

Medium burst?

OOl OO

P(undetected error) =1/2% - 1/2°



2 Dimensional Parity

011010010101000101000011

01101001 01101001

01000011 O 0 001K

01101001/001010001[§01000011




Spatial Interleaving




Error Correction

Oflhmm O/l OO}l

O O O 00
O 0 OOl J




Error Correction: 1-Bit Error

Oflhmm O/l OO}l

0100001 i
0100001 1




Error Correction: 2-Bit Error

01001001
01010001
a0 1000111




Error Correction: 2-Bit Error

== o1flo1001
01010001
==101000[1 1

01001001
01010001
a0 1000111




Error Correction: 2-Bit Error

01001001
01010001
a0 1000111

== 01001 01
01010001
a0 100111




2-Bit Errors: Detect But Cant Correct...

o1flo1001
01010001
0100011

01001001

01010001
a0 1000111

o1001fo1
01010001

O1p800111




Another Example

01101001

0100000 11E==
0100001 1




Another Example

01101001

01000001
01000011

01101001
Hiooo0001
01000011




Another Example

01101001
01000001

01000011

01101001
Hiooo0001

01000011

01101001

offoooo001
01000011




Last Example
01001101

01010001
mma0 1000111




01001101 Of@O1l 10f

01010001
mma0 1000111

01010001
i O 11300111




01001101

01010001
mma0 1000111

Of@O1l 10f

01010001
i O 11300111

o1flo1f§o1

01010001
mme 01 000[091 1




