Bits and Bytes

COMP 102, lecture 3
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Current Processors

m Processor speed:
single processor 4.0 GHz
dual processors 2.4 GHz



Current Processors

: 800 MHz

m Bus speed



Current Processors

m Memory addressing:

32 bits (most)
232 addresses = 4 GB

64 bits (recent)
2% addresses = 16 EB

m operands size: 32 bits (most), 64 bits (new)



" et X
BNy

Consumer Ele

ey o g Sy Sy

..............................

ey Sy . — — —

BUC
BUDAPE

ST SARAJE)

n v
v |
C

www.robodesign.ro

(c) Copyright ROBO Design 2002



Consumer Electronics...
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iPod shuffle iPod nano iPod touch iPod classic

m MP3 players
shuffle: 2 GB, nano: 16 GB, touch 64 GB, classic: 160 GB



Consumer Electronics...
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a Digital cameras:
12 Mpixels/image = 36 MB/image cheap
36 Mpixels/image ® 108 MB/image expensive



Logic and calculation




Boolean (logic)
operations

A NOT X = true if and only if X=false
m XANDY = true iff both X=true and Y=true
mXORY = true iff any of X orY = true

m X XORY = true iff either X=true and Y=false
or X=false and Y=true



Bit operations

ma NOT X =1 iff X=0
ma XANDY =1 iff both X=1 and Y=1
mXORY=1iffany of XorVY =1

m X XORY =0 iff both X=0 and Y=0
or both X=1 and Y=1



binary addition

m Example:
00 0
01 1

L 1 14 &
+ 00100




binary addition

m Example:
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binary addition

m Example:

00 .1 1 |
+ 100 1.0
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binary addition

m Example:
001111 180
+ 01001001
1 &1



binary addition

m Example:

001111 120
01001001

+

U1 &1



binary addition
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m Example:
00
+ 0l




binary addition

m Example:

00111111 120
+ 01 001,001

0040 1 &1



binary addition

m Example:

0i0t11111°'1 120
+ 01 001,001

0000 1 %1



binary addition

m Example:

0i0t11111°'1 120
+ 01 001,001

"0 0 0«0 1 &1



binary addition

A Z = X+Y Where X = XnXn-1...X0,

Y = YnYn-1...Yo,
Z = Zn+1Zndn-1..-Z0

[ Zo = X0 © Yo
Co = Xo A Yo
Zns+l = Cp
and for O<isn
Zi = Xi © Vi © Cia
ci=(xi Ay v (xiacia) V(YA cia)



Ingredients for an
addition circuit




An addition circuit
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