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8 bits = 1 byte 
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A single text character  1 byte  

A typical text word 10 bytes 

A typewritten page 2 kilobytes ( KB) 

A short novel 1 megabyte ( MB ) 

A photograph (low-med res) 2 megabytes 

The complete works of Shakespeare 5 megabytes 

The complete works of Beethoven 20 gigabytes 

50,000 trees made into paper and printed 1 terabyte ( TB ) 

An academic research library 2 terabytes 

All U.S. academic research libraries 2 petabytes 

All hard disk capacity 1995 20 petabytes 

All printed material in the world 200 petabytes 
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Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 

27 = 128 26 = 64 25 = 32 24 = 16 23 = 8 22 = 4 21 = 2 20 = 1 

1 byte (= 8 bits): 0 - 255 

0  = 00000000  

1  = 00000001  

2  = 00000010  

...  

254  = 11111110  

255  = 11111111  

2 bytes (= 16 bits): 0 - 65,535 

0  = 0000000000000000  

1  = 0000000000000001  

2  = 0000000000000010  

...  

65534  = 1111111111111110  

65535  = 1111111111111111 

Start here End here 
8 bits = 1 byte 
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27 = 128 26 = 64 25 = 32 24 = 16 23 = 8 22 = 4 21 = 2 20 = 1 

1 0 1 1 0 1 

+32 +0 +8 +4 +0 +1 

Bit 8 Bit 7 Bit 6 Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 

27 = 128 26 = 64 25 = 32 24 = 16 23 = 8 22 = 4 21 = 2 20 = 1 

Sometimes we write: (101101)2 = (45)10 

Low bit High bit 8 bits = 1 byte 

•

26 = 64 25 = 32 24 = 16 23 = 8 22 = 4 21 = 2 20 = 1 

1 0 1 0 0 1 0 
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27 = 128 26 = 64 25 = 32 24 = 16 23 = 8 22 = 4 21 = 2 20 = 1 

•

Start at the right,  

First digit:  0 + 1 = 1 
Second digit:   1 + 1 = 10  (carry 1) 

Third digit:   0 + 1 + 1 = 10  (carry 1) 
Last digit:   0 + 0 + 1 = 1 

Answer = 1001 

Translate to decimal: 2 + 7 = 9. 
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Word Size Min Integer Value Max Integer Value 

2 Bytes (16 bit) -32,767 +32,767 

4 Bytes (32 bit) -2,147,483,647 +2,147,483,648 
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27 

=128 

26 

=64 

25 

=32 

24 

=16 

23 

=8 

22 

=4 

21 

=2 

20 

=1 

+/- 

sign 

214   

=16348 

213  

=8192 

212  

=4096 

211  

=2048 

210  

=1024 

29  

=512 

28  

=256 

16 bits:  +/- 215 = 32768 

Low bit 

High bit 

Add ‘em up = 32767 

•

•

•

166 165 164 163 162 161 160 

3 0 A=10 1 

12,288 +0 +160 +1 

F E D C B A 9 8 7 6 5 4 3 2 1 0 

15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0 

•Example: 30A1 

= 12,449 
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Mantissa Exponent Sign 
22 --- 0 30 --- 23 31 Bit 

Single-precision floating-point number 

•

•

•

•


