
Bits and Bytes



Binary Numbers
and ASCII How is information stored 

at the lowest level in a 
computer?



Can you read this?
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Bits and bytes
Fundamentally, digital computers 
are machines that convert high and 
low electrical signals into 0’s and 
1’s.
● The lowest level of 

communication with a digital 
computer is 0’s and 1’s

● Let’s learn to speak its native 
language!
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Can you read this?
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A bit is a 0 or 1.
A byte is 8 bits.

A bit

A byte



Can you read this?
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64 32 16 8 4 2 1128

In decimal, each digit from 
right to left represents 
1’s, 10’s, 100’s, 1000’s… etc.

In binary, the bits represent 
1, 2, 4, 8, 16... 

Binary Place-Value



Can you read this?
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64 32 16 8 4 2 1128

202123 22



Can you read this?
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64 32 16 8 4 2 1128

32     +   16     +    8     +     4     +     2     +     1         =       63

What is the maximum 
number representable 
with 8 bits?



Let’s all translate this!
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1 00000001
2 00000010
3 00000011
4 00000100
5 00000101
6 00000110
7 00000111
8 00001000

9 _ _ _ _ _ _ _ _

15 _ _ _ _ _ _ _ _

34 _ _ _ _ _ _ _ _

85 _ _ _ _ _ _ _ _

64 32 16 8 4 2 1128
Reminder:

Decimal Binary



Can you translate this?
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1 00000001
2 00000010
3 00000011
4 00000100
5 00000101
6 00000110
7 00000111
8 00001000

12 _ _ _ _ _ _ _ _

21 _ _ _ _ _ _ _ _

51 _ _ _ _ _ _ _ _

101 _ _ _ _ _ _ _ _
255 _ _ _ _ _ _ _ _

Reminder:

Decimal Binary



Ascii table
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63 

https://en.wikipedia.org/wiki/ASCII



From letters to 
ascii numbers to 
binary
We can encode our messages into 
binary just by reversing the 
operation.
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A clue

01010010 01101001 01000011 01101011 
00100000 01010010 01101111 01001100 
01001100 

Answer:

__ __ __ __ __ __ __ __ __

(Let’s do the first number by hand)
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We can convert using Python!

Let's convert from binary to decimal. How would we do 
that? 

Assume that a binary number is represented by a string of 
0's and 1's.
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Hexadecimal
Another numbering system 
important in CS is 
hexadecimal. 

You may see it in color 
representations, for example:

00FFAA

0000 0000    1111 1111    1010 1010
0 255 170

RED GREEN BLUE
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More examples
All data (strings, numbers, colors, videos, music…) are expressed with bits. 



Colors in Hex
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Green-ish



Unicode 
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Many languages, many 
characters, many encodings
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Unicode UTF-8

The maximum number of unique codes 
in a byte is 255 (11111111).

To type in other languages than 
English, we may need a lot more than 
255 types of characters. 

Unicode uses up to 4 bytes to handle 
more characters.

? ?
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1000 kB 1 MB
(megabyte)

1000 MB 1 GB
(gigabyte)

1000 GB 1 TB
(terabyte)

=

=

=

1000 bytes 1 kB
(kilobyte)=
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These numbers look familiar! 



Review 
Communicating with the computer directly in binary or 
hexadecimal would take a lot of time and would be quite 
hard to read :)

Python helps translate from binary or hex into something 
we understand!
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Grace Murray Hopper
Developer of FLOW-MATIC,
the first English-like programming 
language in 1955, predecessor to 
COBOL.

https://en.wikipedia.org/wiki/FLOW-MATIC


Question 1
What are the numbering systems called which use:
• Only 0’s and 1’s?
• Digits 0-9,A-F?

a) Binary & Decimal
b) Decimal & Hexadecimal
c) Binary & Hexadecimal
d) Binary & UTF8
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Question 2
What is the value of the binary number below, in decimal?

0101

a) 2

b) 5

c) 9

d) 101
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Question 3
How many bits are in 2 bytes?

a) 2

b) 8

c) 16

d) 32
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Question 4
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How would you write the decimal number below in binary?
14

a) 0140
b) 0111
c) 1110
d) 1111
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