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Session 12: Interlude



Agenda

e Binary
e Data Representation
e Encoding




Computers work with 0 and 1




Numbers in binary

142,,=2"1+4710+1 7100
1421O=2*100+4*1O1+1*102

100011102 =0*20+1*27+1*22+1*23 +
0*24+0*2°+0*20+1*2f
100011102 = 0+2+4+8+0+0+0+128

142

10001110, .



Doing math in binary

10001110 142
+ 00101011 + 43
= 10111001 = 185



Floating point numbers

How do we represent floating point numbers?

1.2345= 12345 * 10
Significand * Base™®onent



Floating point numbers

IEEE 754

Significand * Base=Ponen

Type
Half (IEEE 754-2008)
Single
Double
x86 extended precision

Quad

Sign | Exponent | Significand field | Total bits

1
1
1

5
8
11
15
15

10
23
52
64
112

16
32
64
80
128

Exponent bias | Bits precision | Number of decimal digits

15
127
1023
16383
16383

11
24
53
64
113

~3.3
~7.2
~15.9
~19.2
~34.0



Overflow

Overflow

11111111
+ 00000001
00000000

255

o 2!



Overflow




Encoding

How do we represent characters?

The answer is encoding!



ASCII

USASCIl code chart
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Interchange



UTF-8

Character | Octal code point Binary code point Binary UTF-8 Octal UTF-8 Hexadecimal UTF-8
$ | U+0024 044 010 0100 00100100 044 24
¢ | U+00A2 0242 000 1010 0010 | 11000010 10100010 302 242 C2 A2
€ | U+20AC 020254 0010 0000 1010 1100 11100010 10000010 10101100 342 202 254 E2 82 AC
O | U+10348 0201510 0 0001 0000 0011 0100 1000 11110000 10010000 10001101 10001000 360 220 215 210 FO 90 8D 88




Playing with binary data in Ruby

Array#pack
String#unpack



http://www.rubydoc.info/stdlib/core/Array:pack
http://www.rubydoc.info/stdlib/core/String:unpack

See also

CS50 2017 - Lecture O - Scratch



https://www.youtube.com/watch?v=y62zj9ozPOM

