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1 “ There are 10 types of 
people in the world - those 
who understand binary and 
those who don’t ”

Data 
Representation
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1. Storing information in a computer
Computers are used to store different types of information, 
including 

• numbers e.g 1, 2987, 3.14!

• characters e.g hello, total, 4R

• graphics 

• sound 

These are stored using on and off pulses of electricity.

These on and off pulses are the computers own language 
called binary.

The on and off pulses are easily represented by 1 and 0 which 
are called binary digits or bits.
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2. Integers - positive numbers
Numbers are stored using 8 binary digits.

In everyday life we use decimal numbers. They use a 
combination of numbers in the range 0 to 9 - 10 different 
numbers. The values of the columns go up in multiples of ten.

42678 can be broken down as :

10000     1000       100       10       1

    4! !   2! ! 6!    7!      8

In other words, 4 x 10000 + 2x 1000 + 6 x 100 + 7 x 10 + 8 x 1

Binary works in a similar way. The columns have different 
values however. The values of the columns go up in multiples 
of two.

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

! 1! 0! 1! 1! 1! 0! 0! 1

One thing that computers do a lot is change decimal values into 
binary. They have to do this as they can only store data as 
binary.

Changing Decimal numbers to Binary
Lets have a look at a decimal number - 86. We can change that 
into a binary number. Looking at the binary columns, some of 
those numbers are greater than 86, some are less. 

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

Place a 1 in the columns with values that add up to 86.

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

! 0! 1! 0! 1! 0! 1! 1! 0

So the decimal value 86 can be represented as the binary 
number 01010110.

Changing Binary numbers to Decimal
We can also do the opposite - change a binary number into a 
decimal value. If we take an 8 bit binary number - 10101010. 
We can change that into a decimal number. Looking at the 
binary columns, each of those columns has a value.
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If we add the values of the columns with a ‘1’ in them, we get 
the decimal value.

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

! 1! 0! 1! 0! 1! 0! 1! 0

So the binary value 10101010 can be represented as 

! 128 + 32 + 8 + 2 

! = 170

Real Numbers
Real numbers are stored using floating point notation because 
it uses less bits if the number is either very large or very small. 

The real number is stored as two separate items of data:

• a storage location called the mantissa holds the significant 
figures.

• a storage location called the exponent holds the number of 
digits the decimal point needs to move to the right to recreate 
the original value. In the following example, the value 5 is 
referred to as the exponent.

You could write the number 234,239.58 as:

The decimal point has moved 5 places to the left to create the 
Mantissa.

Multiplying 2.3423958 by 105 gives the original value of 
234,239.58.

Floating point theory is very complex. There are additional 
steps but they are not relevant at this level of study.

At National 5, you need to know that:

• A floating-point number is made of two parts called the 
Mantissa and Exponent.

• The mantissa controls the accuracy of a number. The 
more bits used by the mantissa, the more precise a number can 
be.

• The exponent controls the range of numbers that can be 
represented. To store a large range of numbers you can 
allocate more bits to the exponent. 
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Example 1

765·2 would be stored in a computer system using ‘floating-
point representation’ as shown below. 

0·7652 × 103
 
Identify the mantissa and exponent in the above floating-point 
representation. 

Mantissa : 7652 

Exponent : 3 

Example 2

Using 8 bits for the mantissa and 4 bits for the exponent:

Identify the mantissa and exponent if we store the binary 
value 100.11101 using floating point representation. 

Mantissa : 10011101!     

Exponent : 0011

Example 3

The current meter reading of 15007·11 would be stored in a 
computer system using floating-point representation as shown 
below. 

0·1500711 × 105

Identify the mantissa and exponent in the above floating-point 
representation.

Mantissa : 1500711 

Exponent : 5 
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Characters and Text
A character is a symbol or letter on the keyboard.

Most computers use ASCII code to represent text, which 
makes it possible to transfer data from one computer to 
another.

• Pronounced 'ask-ee', ASCII stands for American Standard 
Code for Information Interchange. With ASCII, each letter, 
number or symbol is given a number code from 0 to 127.

• For example, the ASCII code for uppercase A is 65 and for 
lowercase a is 97. Link to table of ASCII values

The first 32 ASCII codes are control characters.  These are 
special non-printing characters that cause an effect e.g 
escape, delete, return.  

Once we give each character its own number, we can then 
store this code in the computer using binary ones and zeros, 
as described in the previous section.

There are several different ways of giving characters codes, but 
the most popular one is ASCII.

Section 2
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Extended ASCII is a version that supports representation of 
256 different characters. This is because extended ASCII uses 
eight bits to represent a character as opposed to seven in 
standard ASCII (where the 8th bit is used for error checking).

The maximum number of characters that can be represented in 
extended ASCII is 256.

Units of storage
So everything stored in a computer is stored as 1s and 0s. We 
call these 'bits'. If we use eight 1s 
and 0s to store an ASCII character, 
we might say it takes eight bits to 
store that character.

As already stated above, a single 1 or 
a single 0 in a computer is called a 
bit. The next unit up is called a byte 
and a byte is 8 bits long.

The next unit is called a kilobyte. 
Kilo, as in kilometre or kilogram, 
means 1000. In computer terms, 
however, kilo means 1024, so 1 
kilobyte is 1024 bytes.

1024 kilobytes is called a megabyte. 

1024 megabytes is called a gigabyte. 

Can you see a pattern? You just take the unit before and 
multiply it by 1024. 

1024 gigabytes are called a terabyte and 1024 terabytes are 1 
petabyte. 1 petabyte is a huge number of bits -  
9,007,199,254,740,992 to be precise!


