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CHAPTER-4 
(DATA REPRESENTATION) 

Information and Data  
Usually, the terms “data” and “information” are used interchangeably. However, there is a subtle 
difference between the two. 

In a nutshell, data can be a number, symbol, character, word, codes, graphs, etc. On the other hand, 
information is data put into context. Information is utilised by humans in some significant way (such 
as to make decisions, forecasts etc). 

A basic example of information would be a computer. A computer uses programming scripts, 
formulas, or software applications to turn data into information. 

What is Data? 

Data is a collection of raw, unorganised facts and details like text, observations, figures, symbols and 
description of things etc. In other words, data does not carry any specific purpose and has no 
significance by itself. Moreover, data is measured in terms of bits and bytes – which are basic units of 
information in the context of computer storage and processing. 

What is Information? 

Information is the processed, organised and structured data. It provides context for data and enables 
decision making. For example, a single customer’s sale at a restaurant is data – this becomes 
information when the business is able to identify the most popular or least popular dish. 

 

What Is Data Processing? 

Data in its raw form is not useful to any organization. Data processing is the method of collecting raw 
data and translating it into usable information. It is usually performed in a step-by-step process by a 
team of data scientists and data engineers in an organization. The raw data is collected, filtered, 
sorted, processed, analyzed, stored, and then presented in a readable format. 

Data processing is crucial for organizations to create better business strategies and increase their 
competitive edge. By converting the data into a readable format like graphs, charts, and documents, 
employees throughout the organization can understand and use the data. 

Number system used in computer 

The technique to represent and work with numbers is called number system. Decimal 
number system is the most common number system. Other popular number systems 
include binary number system, octal number system, hexadecimal number 
system, etc. 
 

 Binary Number System 
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 Octal Number System 
 Decimal Number System 
 Hexadecimal Number System 

Number System  (Base)  (Total Number) (Highest Digit) 

Binary Number 

System 
2 0,1 1 

Octal Number 

System 
8 0,1,2,3,4,5,6,7 7 

Decimal Number 

System 
10 0,1,2,3,4,5,6,7,8,9 9 

Hexadecimal 

Number System 
16 

0,1,2,3,4,5,6,7,8,9, 

A,B,C,D,E,F 

F  

Binary Number System 

The easiest way to vary instructions through electric signals is two-state system – on 
and off. On is represented as 1 and off as 0, though 0 is not actually no signal but 
signal at a lower voltage. The number system having just these two digits – 0 and 1 – 
is called binary number system. 

Each binary digit is also called a bit. Binary number system is also positional value 
system, where each digit has a value expressed in powers of 2, as displayed here. 

 

In any binary number, the rightmost digit is called least significant bit (LSB) and 
leftmost digit is called most significant bit (MSB). 

 

And decimal equivalent of this number is sum of product of each digit with its 
positional value. 
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110102 = 1×2
4 + 1×2

3
 + 0×2

2 + 1×2
1 + 0×2

0
 

= 16 + 8 + 0 + 2 + 0 

= 2610 

Computer memory is measured in terms of how many bits it can store. Here is a chart 
for memory capacity conversion. 

 1 byte (B) = 8 bits 

 1 Kilobytes (KB) = 1024 bytes 

 1 Megabyte (MB) = 1024 KB 

 1 Gigabyte (GB) = 1024 MB 

 1 Terabyte (TB) = 1024 GB 

 1 Exabyte (EB) = 1024 PB 

 1 Zettabyte = 1024 EB 

 1 Yottabyte (YB) = 1024 ZB 

 

Octal Number System 

Octal number system has eight digits – 0, 1, 2, 3, 4, 5, 6 and 7. Octal number system is 
also a positional value system with where each digit has its value expressed in powers 
of 8, as shown here − 

 

Decimal equivalent of any octal number is sum of product of each digit with its 
positional value. 

7268 = 7×82 + 2×81 + 6×80 

= 448 + 16 + 6 

= 47010 

Hexadecimal Number System 

Octal number system has 16 symbols – 0 to 9 and A to F where A is equal to 10, B is 
equal to 11 and so on till F. Hexadecimal number system is also a positional value 
system with where each digit has its value expressed in powers of 16, as shown here − 
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Decimal equivalent of any hexadecimal number is sum of product of each digit with its 
positional value. 

27FB16 = 2×163 + 7×16
2 + 15×16

1
 + 10×16

0
 

= 8192 + 1792 + 240 +10 

= 1023410 

 

Decimal Number System 

Decimal number system is a base 10 number system having 10 digits from 0 to 9. This 
means that any numerical quantity can be represented using these 10 digits. Decimal 
number system is also a positional value system. This means that the value of digits 
will depend on its position. Let us take an example to understand this. 

Say we have three numbers – 734, 971 and 207. The value of 7 in all three numbers is 
different− 

 In 734, value of 7 is 7 hundreds or 700 or 7 × 100 or 7 × 102 

 In 971, value of 7 is 7 tens or 70 or 7 × 10 or 7 × 101 

 In 207, value 0f 7 is 7 units or 7 or 7 × 1 or 7 × 100 

The weightage of each position can be represented as follows − 

 
In digital systems, instructions are given through electric signals; variation is done by varying the 

voltage of the signal. Having 10 different voltages to implement decimal number system in digital 

equipment is difficult. So, many number systems that are easier to implement digitally have been 

developed. Let’s look at them in detail. 

Computer Codes 

In computer programming, computer code refers to the set of instructions, or a system of rules, 
written in a particular programming language (i.e., the source code). It is also the term used for the 
source code after it has been processed by a compiler and made ready to run on the computer 
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(BCD – Binary Coded Decimal) 

In computing and electronic systems, binary-coded decimal (BCD) is a class of binary encodings of 

decimal numbers where each digit is represented by a fixed number of bits, usually four or eight. 

Sometimes, special bit patterns are used for a sign or other indications  

 

(ASCII – American Standard Code for Information Interchange) 

The ASCII code is an alphanumeric code used for data communication in digital computers. The ASCII 

is a 7-bit code capable of representing 27 or 128 number of different characters. The ASCII code is 

made up of a three-bit group, which is followed by a four-bit code. The ASCII Code is a 7 or 8-bit 

alphanumeric code.  

 

(Unicode-Universal Code) 

Unicode is a universal character encoding standard that assigns a code to every character and 

symbol in every language in the world. Since no other encoding standard supports all languages, 

Unicode is the only encoding standard that ensures that you can retrieve or combine data using any 

combination of languages.  

 

i.  (UTF-8-Unicode Transformation Format-8) 

8-bit Unicode Transformation Format (UTF-8) is a relatively new code convention for encoding 

various characters. It is a standard for character identity and a reference for a wide variety of 

programming languages and devices, including computers and mobile devices. ... UTF-8 is also known 

as RFC 2279. 

 

ii.  (UTF-16) 

UTF-16 is an encoding of Unicode in which each character is composed of either one or two 16-bit 

elements. Unicode was originally designed as a pure 16-bit encoding, aimed at representing all 

modern scripts. ... UTF-16 allows access to about 60 000 characters as single Unicode 16-bit units. 

 

iii.  (UTF-32) 

UTF-32 (32-bit Unicode Transformation Format) is a fixed-length encoding used to 
encode Unicode code points that uses exactly 32 bits (four bytes) per code point (but 
a number of leading bits must be zero as there are far fewer than 232 Unicode code 
points, needing actually only 21 bits). 
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Number System Relationship 

The following table depicts the relationship between decimal, binary, octal and 
hexadecimal number systems. 

HEXADECIMAL DECIMAL OCTAL BINARY 

0 0 0 0000 

1 1 1 0001 

2 2 2 0010 

3 3 3 0011 

4 4 4 0100 

5 5 5 0101 

6 6 6 0110 

7 7 7 0111 

8 8 10 1000 

9 9 11 1001 

A 10 12 1010 

B 11 13 1011 

C 12 14 1100 
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D 13 15 1101 

E 14 16 1110 

F 15 17 1111 

 

 


