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Lecture 2

1. Data Representation in a Computer System 
1.1 Bits and Bytes

1.2 Number Systems



Text, numbers, 
music, images, 

speech, and 
video are 

distilled down to 
simple pulses of 
electricity and 

stored as 0s and 
1s 



Data refers to the symbols that represent people, 
events, things, and ideas. 

Data can be a name, a number, the colors in a 
photograph, or the notes in a musical composition. 



Data representation 

• Data representation refers to the form in which 
data is stored, processed, and transmitted. 

• Data can be represented electronically with 
electrical components being on or off. 

• On and off states can be represented using digits 
0s and 1s:

- 0 – off state
- 1 – on state 



Data representation 

• The 0s and 1s are binary digits 
• A bit is a 0 or 1 used in the 

digital representation of data



Representing 
numbers

• Numeric data consists of numbers 
that might be used in arithmetic 
operations (age, price) 

• Digital devices can represent numeric 
data using the binary number system, 
also called base 2 



Representing text

• Character data is 
composed of letters, 
symbols, and numerals 
that are not used in 
arithmetic operations 
(name, color) 

• A digital computer uses a 
series of bits to represent 
letters, characters, and 
numerals 



ASCII (American Standard Code for Information Interchange) 



Unicode



EBCDIC 
(Extended 
Binary-
Coded 
Decimal 
Interchange 
Code) 



Representing images

• A digital image is simply 
a list of color numbers 
for all the dots it 
contains 



Representing sound

Sound, such as music and 
speech, is characterized by 
the properties of a sound 
wave. 



Quantifying 
Digital Data 
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