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CMPT 120

Lecture 31 — Under the Hood
Binary Encoding
Binary-Decimal Converter




LLast Lectures

» Solved our jellybean problem! Yay!

- We lifted the hood and started to have a close
look at the computer memory!

v'Why computers use 0's and 1's to represent
everYTh|ng innger

floating
point
number

101
110001(

1111111000011
1111001111111
0 1 000(

v'Learnt how to count in binary -> homework!

v'Read binary numbers as decimal numbers and
as ASCIl characters




Review -
Decimal
numeral
system

« Positional system
- When counting:

71N

Binary
numeral
system

001 ° Positional system
- When counting: 000

009 001
010 010
011 011

100

199 101




Today’s Menu

» Continue looking under the hood,
confinue having a close look at the computer
memory!
Convert decimal numbers into binary numbers
Why does 255 mean full on green?
What does Kb, Mb, Gb, etfc. stand fore
Create a binary decoder

- Can we write a converter program that convert
binary numbers into decimal numberse




How computers represent

characters

3 RERRREE 01001000
E-ye 01000101
DL -ee=» 01001100
L 01001 100
o RELLLEL 01001111
A A
What you see 8-bit ASCH
on the screen, binary code

0100
> 0100010
010011
010018

What is stored
and manipufated

inside the computer]

Source: http://1.bp.blogspot.com/_e8azh22zXKM/TMeR_fFL8al/AAAAAAAAAAO/PIROBVVLkz0/s320/Hello_World.jpg

See ASCII Table: https://www.ascii-code.com/

[5)



Unicode UTF - 8

« ASCIl uses 8 bits (1 byte) to encode characters
using O's and 1's

- How many different characters can we
represent in ASCIl with 8 bits (1 byte)e

* Let's have a look: https://www.ascii-code.com/

» To type in other languages than English, we
may need a lot more than that

- Unicode uses up to 4 bytes to handle more
characters

* Let's have a look;
http://www.unicode.org/charts/



https://www.ascii-code.com/
http://www.unicode.org/charts/

Other Character Encodings
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So far ...

Decimal numerdl
system

Binary numeral
system




Let'stry ...

Decimal numerdl
system

Binary numeral
system




Can we convert these?

Remember:

128 || 64 || 32 16 8 4 2 1

1 00000001 S _ _______
2 00000010 io _ _ _ _ _ _ _ _
3 00000011 Y
4 00000100 iz _ _ _ _ _ _ _ _
5 00000101 i3 _ _ _ _ _ _ _ _
6 00000110 i4  _ _ _ _ _ _ _ _
7 00000111 5 _ _ _ _ _ _ _ _
8 00001000 31T _ _ _ _
e4
255




What is 106 as a binary number?

Remember:

128 || 64 || 32 16 8 4 2 1




What does kb, Mb, Gb, etc.

stand for?

- 1 bit (b)
* 8 bits -> 1 byte (B)

1000 -> 103 -> kilo -> k

1000000 -> 10¢ -> Mega -> M
1000000000 -> 107 -> Giga > G
1000000000000 -> 102 -> Tera -> T

1TB
s - (terabyte)
1000 _  1GB
MB ~ (gigabyte)

1000 kB 1MB
(kilobyte) =~ (megabyte)
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Binary decoder?

Step 1 - Problem Statement

Write a binary to decimal decode program
that converts the binary number the user
enters.

Step 2 - Design




Next Lecture

* Close the hood and move on to
the Internet and Big Datal!




