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Some convergence
digital, binary, small, fast, cheap. ..

Computers have converged on two general design ideas:

digital: Using discrete, sharply-changing, rather than
analog, smoothly-changing states

binary: T'wo states is the smallest, most easily designed

memory should be reliable [
fast, and cheap

g
magnetic (left), transistor (right) — CHESEES
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http://en.wikipedia.org/wiki/File:Project_Whirlwind_-_core_memory,_circa_1951_-_detail_1.JPG
http://en.wikipedia.org/wiki/File:RAM_n.jpg

Boolean logic

simple operators

Two values, true and false can be combined:

Voo
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NMOS
AND gate

H a \ b \ aand b H
true | true | true
true | false | false
false | true | false
false | false | false

&

F Computer Science
WUNIVERSITY OF TORONTO


http://en.wikipedia.org/wiki/File:NMOS_AND_gate.png

Boolean logic

more simple operators

Two values, true and false can be combined:

Vee
E H a \ b \ aorb H
a_{ true | true | true
b true | false | true
NMOS false | true | true
OR gate false | false | false
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http://en.wikipedia.org/wiki/File:NMOS_OR_gate.png

Boolean logic

one more simple operator

Single value, true or false can be transformed:
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NMOS
HOT gate

H a \ not a H
true | false
false | true
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http://en.wikipedia.org/wiki/File:NMOS_NOT.png

Boolean arithmetic

bitwise operator

Two values, 0 or 1, can be combined:

_ps1. . [A[BCulConlS]

""fe' 0ololo 0 0

s 1 /010 0 1

0 110 0 1

1 110 1 0

0 0 1 0 1

1 0 1 1 0

0 1 1 1 0

1 1 1 1 1
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http://en.wikipedia.org/wiki/File:1-bit_full-adder.svg

binary to decimal
...and back

Binary numbers are the same as decimal (base 10), only
different:

5897 Multiply each digit by the appropriate power of 10

1011 Multiply each digit by the appropriate power of 2

Convert 37 Write down the parity, find the quotient by 2, and
repeat. ..
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