


"I called my brothel Friday night.”




"I called my brothel Friday night.”

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




"I called my brothel Friday night.”

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







Transmitting Large Messages

01101001010100010100001 1
becomes

01101001

01010001




Transmitting Large Messages

01101001010100010100001 1

01101001 01101001

0101000 1 201010001
01000011




Burst Errors

01101001001010001801000011

becomes




Vertical Parity

01101001010100010100001 1

01101001 01101001

0101000 1 201010001
01000011

01101001010100010100001 1




Vertical Parity & Burst Errors

Short burst? Long burst?
( < width ) ( > 2*width)

01101001 01101077

?2 2272 7?2 2?2?2772

P(undetected error) P(undetected error)




Vertical Parity & Burst Errors

Short burst? Long burst?
( < width ) ( > 2*width)

01101001 01101077
222227227

22200011

P(undetected error) P(undetected error)

O ?




Vertical Parity & Burst Errors

Short burst? Long burst?
( < width ) ( > 2*width)

01101001 01101077
222227227

22200011

P(undetected error) P(undetected error)

0 1/2width




Vertical Parity & Burst Errors

Medium burst?
( width < burst < 2*width )

01101001




Vertical Parity & Burst Errors

Medium burst?
( width < burst < 2*width )

01101001




Vertical Parity & Burst Errors

Medium burst?
( width < burst < 2*width )

01101001

P(undetected error)

P(no error detected) - P(no error)




Vertical Parity & Burst Errors

Medium burst?
( width < burst < 2*width )

01101001

P(undetected error)

P(no error detected) - P(corruption == original seq.)

1/2wid’rh . l/zburs’r



2 Dimensional Parity

01101001010100010100001 1

01101001 01101001
0101000 1 201010001
0100001 1 0100001 1

01101001001010001/§01000011f
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Error Correction

Ofbpm O 1 0 Ol

Ot 1 O 0 Ol
OfNE OO0 0 15




Error Correction

Ofbpm O 1 0 Ol

O X 0 0 Ol
OfNE OO0 0 15




Error Correction

Ofbpm O 1 0 Ol

OfSE OO O Opl
OfNE OO0 0 15




Error Correction

Ofbpm O 1 0 Ol

O X 0 0 Ol S
OfNE OO0 0 15




Error Detection

— e 0 0 01 X01001

0101000 01010001
mmdl O 1 Y000 e |01000X11

01101001
010X000 1

01000011




Whoops!

01X01XO0l1

01010001
mma©0 1000X11



http://www.cs.williams.edu/~tom/courses/105/outlines/CS105_368.html
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CD Encoding



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




Reed-Solomon Codes

n bytes

2t = n-k bytes




1010100110111 OOIT1OITT100110

4

4




26



Checksums
















IP Datagram Format

4 4 3 16
IP Hdr | Service Packet
version | |en class Length
Packet Number Fragment Number
From Addr
To Addr
DATA (up to 65516 bytes)




TCP Segment Format

16 16

Source Port Destination Port

Sequence Number

Acknowledgment Number

Hdr Len Flags| Receiver window

Error Check Urgent Pointer

DATA




Decimal Sum

2re 9 4 2 3
1407438
399861 9%
+- 6 17108862




Decimal Sum

22319423

01407438
39956194

"6170830°2




Decimal Sum
1
22319423

01407438
39956194

"6170830°2




Decimal Sum
11
22319423

01407438
39956194

"6170830°2




Decimal Sum
203111
22319423

01407438
39956194

"6170830°2
391357




Decimal Sum
1203111
22319423

01407438
39956194

"6170830°2
5391357




Decimal Sum
11203111
22319423

01407438
39956194

"6170830°2
25391357




Decimal Sum
11203111
22319423

01407438
39956194

"6170830°2
125391357




Binary Sum

0110100101110000
0101001001101101

0110100100011001
0110100001000101




Binary Sum

0110100101110000
0101001001101101

0110100100011001
0110100001000101




Binary Sum

0110100101110000
0101001001101101

0110100100011001
0110100001000101




Binary Sum

17111 0

0110100101110000
0101001001101101

0110100100011001

01101000010001011
FLrol]




Binary Sum

101111 0.1

0110100101110000
0101001001101101

0110100100011001

01101000010001011
00111011




Binary Sum

171 .0 L bpb OF1 011 <1 O8d

0110100101110000
0101001001101101

0110100100011001

01101000010001011
0140 10T 1 To1]




Binary Sum

1 08l'1 0L kel O510T 11 Ol

0110100101110000
0101001001101101

0110100100011001

01101000010001011
00011010011101 1




Binary Sum

1:1 0811 .0 1lal O 15T 1 1 Ol

0110100101110000
0101001001101101

0110100100011001

0110100001000101
100011010011101 1




Binary Sum

1:1 0811 .0 1lal O 15T 1 1 Ol

0110100101110000
0101001001101101

0110100100011001

0110100001000101
11000140 1 D0F LD}




Modular Systems

34



TCP Segment Format

16 16

Source Port Destination Port

Sequence Number

Acknowledgment Number

Hdr Len Flags| Receiver window

Error Check Urgent Pointer

DATA




Binary Sum

O1TmO 1 00O T 1 O0O00

0101001001101101

0110100100011001
0110100001000101
110001,1@4003 19014
1
1000110100111100

0111001011000011




