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Introduction to information technology  
DEFINITION OF INFORMATION TECHNOLOGY   

Information Technology:  
The combination (merging) of computer and communication is called Information 
Technology. Information Technology is the technology that uses computing with high speed 
communication links to spread information from one place to another. The interconnection of 
computer enables people to send and receive information. The communication links also are 
used to interact with different people in the world. Computer is an important component of 
information technology. It makes possible to use information technology for solving problems.  
The world has become a global village due to advancement in information technology. It 
means that people living in the world know one another as if they are living in a village. 
Information can be transferred from one place to another place easily and quickly. It manages 
a network of computers for creating WEB Pages, producing videos digitally, selling, buying, 
and any type of business on the Internet. For example, telephone and radio equipment’s and 
switches used for voice communication.   
A computer and communication system is made up six elements.  
I) People 2) Procedure 3) Data/Information 4) Hardware 5) Software 6) Communication  

 1-  PEOPLES  
It means the users or people who runs and execute the entire data processing task and computer 
installations or the people who works in the data processing environment'. The personnel 
include System Analysts. Programmers, Data entry operators, and Data processing officers.  

 2-  PROCEDURE   

Procedures are rules, policies, and methods for operating computers. The operation of a data 
processing system requires procedures for use in obtaining and preparing data in order to 
operate the computer and for distributing the output from the computer. This procedure 
includes control steps such as actions to be taken to show errors in the data and malfunctioning 
of the equipment etc.  

 3-  DATA  
Fact and figure is called data. Data is raw material of IS. Data can take many forms, including. 
Text data. Audio data, video data, voice data graphics and image data.  

 4-  HARDWARE  
Physical parts of computer system. For example, input devices, output devices and CPU such 
as keyboard, Mouse, motherboard, CD-ROM etc.  

 5-  SOFTWARE  
The Software consists of programs whose purpose is to< communicate with computer. The 
Software includes operating system i.e. MS- DOS. PC-DOS. UNIX. XENIX, and Linux etc. 
General purpose programs i.e. database packages like FoxPro, Dbase, Java etc.  

 6-  COMMUNICATION  
Data Communication/Telecommunication technologies' and network like the internet which is 
necessary for all types of organization and their computer-based data processing. 
Telecommunication network consist of computers, communications processor and other 
device interconnected by communication media and control by communication software.  
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DATA, INFORMATION AND THE DIFFERENCE 
B/W DATA AND INFORMATION  
Q. What is Data? Explain different types of data.  
A. Data is a plural form of the Latin Word Datum. The collection of raw facts and Figures is 
called Data OR anything in raw form. Data cannot be used for decision making or action 
taking. e.g. Name, Address, Number, Phone Number, Roll No etc.  
Types of data:  
 There are different types of data  
i. Alphabetic data type:-It consist letter from A-Z, 
 capital or from a-z small letter, e.g. Abid  

Peshawar, Pakistan, Khan ii. Numeric datatype; - It consist 
of digit from 0-9 e.g. 123, 567 etc.  

iii. Alphanumeric data type: - It consist alphabetic letter as well as numeric 
digit. Street no A/10 etc.  

iv. Graphic data: It consists tables, charts, graphics and statements v. Audio 
data: It consists only sounds. For example, radio news.  

vi. Video data: It consists photos, image .and moving picture. Such as TV news. vii. Mixed 
data: It consists more than one type of data. Such as the combination of audio and video.  

Q. What is Information?  
  

A. To organize the Data in a meaningful form upon which people can take necessary decision 
is called Information, e.g. 2,1,5.4 when sorted it become 1,2,4,5 which is information. 
Information is the meaningful, processed data, which is relevant and accurate and thereby can 
be used in decision-making. Examples are voucher, bills, fee registration cards or library cards.  

Differentiate between Data and Information  
  

DATA  INFORMATION  
Data is a set of raw facts.  Information is processed form of 

data.  
Data is used as input in the 
computer  

 Information is the output of 
computer  

Data is not meaningful  Information is meaningful  
Data is asset of organization and is 
not available to people for sale.  

 Information is normally available 
for sale.  

Data is an independent entity  Information depend on data  
Data is not used in decision-
making  

Information is very important for 
decision-making  

Data is use rarely  Information is use frequently  

 

EDP AND MDP  
  
DATA PROCESSING CYCLE  
Data processing life cycle is a collection of steps required to convert data into information. 
Different steps of data processing life cycle are as follows.  

  
INPUT:  in this steps, data is collected and given to the computer for Processing.  
PROCESS: In this steps, computer processes data to generate _ information.  
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OUTPUT: In this step, the information is given to the user as output. STORAGE: In this steps, 
the information is stored in the computer for' future use. This steps are optional,  

CLASSIFICATION OF DATA PROCESSING SYSTEM 
MANUAL/CONVENTIONAL DATA PROCESSING. 

The Conventional Data Processing/Traditional Data Processing system is the manual method 
of transforming data into information. The human beings themselves collect data, classify and 
arrange the data, perform manual calculation and hence produce the required output result.' It 
is very simple and inexpensive: Up to the 20''' century almost all data processing was done 
manually. Clerical persons used-paper, pen, and pencil to maintain records in offices. Such 
data processing caused frequently clerical mistakes and hence due to these miss-recorded 
transactions, the Company record was to be misrepresented. Information was often received 
too late to serve the organization purposes.  

ELECTRONIC DATA PROCESSING (COMPUTER BASED DATA 
PROCESSING SYSTEM)  
An Information System that uses Computer and ‘their hardware and software is called 
Electronic data processing, Computer-Based Data processing or Computer Based Information 
System. Electronic Data Processing or Computer Based Information System uses Computer 
hardware, and software, the internet and other telecommunication system, network, Computer 
based data resource management technique and many other information technologies to 
transform data resources into information products for consumers and business professionals. 
Electronic computers complete all data manipulation and file updating electronically rather 
than mechanically! This increased data processing productivity and reduced its cost. The 
speed, accuracy and reliability of computers are more than Traditional data processing.  

DATA PROCESSING SYSTEM: -  
The system that process data and produce information is called Data processing system or 
Information processing system. The diagrammatic representation of DPS is given below.  

 
  

MODEL OF DATA PROCESSING SYSTEM.  
There are mainly two of data processing systems which are discuss in previous topics.  

ADNANTAGES OF ELECTRONIC DATA PROCESSING  
Electronic data processing reshaping the basics of business. Now a day customer service, 
operation, products and marketing strategic and distribution dependent on electronic data 
processing. Electronic data processing system perform three important roles in any type of 
organization.  

1. Support of business operations.  
2. Support of managerial decision making 3.  Support of strategic 

competitive advantage.  
In today business and every field of life electronic data processing is important component. 
Through electronic data processing it is possible to become a global enterprise. Electronic data 
processing is used to restructure work by transforming business process.  
Electronic data processing is used to simplified complex process. Receiving, recording, 
processing and retrieval of record in second. It is  
Possible to access the desired record in second. Electronic data processing permits the 
organization to create, develop, and maintain database. Using electronic data processing to 
send, receive email and faxes. Access to internet and remote computer is possible through, it. 
EDP process thousands of transaction in second and the processing speed is very high. 
Electronic data processing process the transaction with high accuracy.  
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Storage Units – Bit, Byte, Nibble 

 
Bit 
The smallest unit of data in a computer is called Bit (Binary Digit). A bit has a single binary 
value, either 0 or 1. In most computer systems, there are eight bits in a byte. The value of a bit 
is usually stored as either above or below a designated level of electrical charge in a single 
capacitor within a memory device. 
 
Nibble 
Half a byte (four bits) is called a nibble. 
Byte 
In most computer systems, a byte is a unit of data that is eight binary digits long. A byte is the 
unit most computers use to represent a character such as a letter, number or typographic 
symbol (for example, “g”, “5”, or “?”). 
Octet 
In some systems, the term octet is used for an eight-bit unit instead of byte. In many systems, 
four eight-bit bytes or octets form a 32-bit word. In such systems, instructions lengths are 
sometimes expressed as full-word (32 bits in length) or half-word (16 bits in length). 
Kilobyte 
A Kilobyte (kb or Kbyte) is approximately a thousand bytes (actually, 2 to the 10th power, or 
decimal 1,024 bytes). 
Megabyte 
As a measure of computer processor storage and real and virtual memory, 
a megabyte (abbreviated MB) is 2 to the 20th power byte, or 1,048,576 bytes in decimal 
notation. 
Gigabyte 
A Gigabyte (pronounced Gig-a-bite with hard G’s) is a measure of computer data storage 
capacity and is “roughly” a billion bytes. A gigabyte is two to the 30th power, or 1,073,741,824 
in decimal notation. 
Terabyte 
A Terabyte is a measure of computer storage capacity and is 2 to the 40th power of 1024 
gigabytes. 
Petabyte 
A Petabyte (PB) is a measure of memory or storage capacity and is 2 to the 50th power bytes 
or, in decimal, approximately a thousand terabytes (1024 terabytes). 
Exabyte 
An Exabyte (EB) is a large unit of computer data storage, two to the sixtieth power bytes. The 
prefix exa means one billion, or on quintillion, which is a decimal term. Two to the sixtieth 
power is actually 1,152,921,504,606,846,976 bytes in decimal, or somewhat over a quintillion 



 SARDAR AZEEM  Page 6  Nov-19 
 

Prepared by: Sardar Azeem(MBA(B&F) Computer HW and Network Engineer 
PICT COMPUTER YOUSAF JAMAL PLAZA MANSHERA ROAD SUPPLY ABBOTTABAD 

Email: Azeem_aag2000@yahoo.com/Website:www.pictacademy.com/Contact NO:03135879331 
  

(or ten to the eighteenth power) bytes. It is common to say that an Exabyte is approximately 
one quintillion bytes. In decimal terms, an Exabyte is a billion gigabytes. 
Zettabyte 
A Zettabyte (ZB) is equal to one sextillion bytes. It is commonly abbreviated ZB. At this time, 
no computer has one Zettabyte of storage. It has 1024 Exabyte’s. 
 
Yottabyte 
A Yottabyte is equal to one septillion bytes. It is commonly abbreviated YB. At this time, no 
computer has one Zettabyte of storage. It has 1024 Zettabytes. 
 

COMPUTER AND HISTORY OF COMPUTER  
Q. Define Computer?  
Ans. Computer:  
Computer is an electronic device, which can accept the input data. process the data, and gives 
the result of the process data according to instruction.  
A computer is a system, of an interrelated, interacting components that performs the basic 
function of input, processing, output, storage, and control. There are three basic component of 
computer that is Input. CPU. And Output.  
  
Q). Explain History of Computer?  
History of Computers:   
The history of Computer is very old; i.e. it goes back to some 500 years BC. The first 
computing machine was used by the Chinese before 15th century. The name of this machine 
was Abacus. '  
However, in 1812 an English mathematician from Cambridge University. Mr. Charles 
Babbage designed a machine called DIFFERENCE ENGINE. This, machine was capable of 
calculating powers of numbers. Babbage also gave the idea of an ANAEYTICAE ENGINE, 
which was supported to be general-purpose machine having the ability to calculate various 
arithmetic and/or algebraic formulas.  
Store data and print results. He died soon and never converted his dreams into reality. The 
analytical engine was not a successful machine but it gave birth to the research in the field of 
computers.  
In 1946, John Ma Uchly and J, P. Eckert developed an Electronic, Numerical Integrator and 
Computer (ENIAC) at the Moore school of Engineering and Technology, Pennsylvania USA. 
This was the first truly successful computer after Mark-I and Mark-II developed at Manchester 
University. There were three main drawbacks in the ENIAC as follows:  

1. It used serial lines for processing.  
2. Mo storage facility was available.  
3. It used decimal numbers instead of binary number system.  

These problems were successfully overcome with the development of John Vonn Neumann ‘s 
Electronic Discrete Variable Automatic Computer (EDVAC) developed in 1950. It was the 
first computer capable of doing non-scientific work. Besides, most of today ‘s computers are 
based on the working of EDVAC. The development of these machines materialized the 
existence of computers and they became a commercial entity used in many government 
organizations. As EDVAC was the first machine that was used by the people for solving their 
problems, but still it was not a useful machine because it could not solve all the problems of 
that time. Therefore, efforts were riding to develop such a machine, which can solve all our 
problems. In this connection, the scientists make developments from time to time and improve 
the previous machine into a latest one. Due to these improvements, we have now Computers, 
which can solve all types of problems.  
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CHARACTERISTICS OF COMPUTERS 
1. Speed: -Computer works at a very high speed and are much faster than humans. A computer 
can perform billions of calculations in a second. The time used by a computer to perform an 
operation is called the processing speed. Computer speed is measured in Mega Hertz (MHz)  
2. Storage: -A computer can store large amount of data permanently user can use this data at 
any time.  
3. Processing: -A computer can process the given instruction. It can perform different type of 
processing like addition, subtract, division etc.  
4. Accuracy: -Accuracy means to provide result without any error. Computer can process 
large amount of data and generate accurate result.  
5. Communication: -Most computers today have the capability of communicating with other 
computer. We can connect two or more computers by communication device such as modem, 
NIC card.  
6. Versatile: -A computer can perform different type of task. We can use computer in hospital, 
bank. Office or at home etc.  
7. Cost reduction: -We can perform a difficult task in less time and less cost. For example, we 
have hire many people to handle an office. The same work can be performed by a single 
person.  

Types of Computer (w.r.t. internal structure)  
There are three type of Computer  
a) Digital Computers. b) Analog Computers, c) Hybrid Computers,  

a. Digital Computers:  

 In these Computers, information is represented by variables which having discrete values, i.e. 
it operates on the inputs that are ON-OFF switching. Digital computers process data. Which 
is in the form of digits? In these Computers all operations take place at a very high speed and 
produce very accurate and precise results, e.g. Digital computer. Calculators. Digital Watches, 
etc.  

a) Analog Computers: -  
 These machines process information, which is of, continues nature and which is not discrete 
or separate. An Analog computer is used for measurement. The speed of analog is fast but not 
so accurate. Analog computer measure Temperature, Pressure. Current Voltage and Depth etc. 
These quantities continue in nature and have millions of varieties. OR in other words we can 
say that in these Computers, information is represented in continues form. e.g.  
Automobile Speed Meter, Current, Analog watch, etc.  
Differentiate between Analog and Digital Computers: - Analog Computers measure while 
Digital Computers count. Analog Computers are fast but not so accurate, while Digital 
Computers are fast as well as more accurate.  

b) Hybrid Computer: -  
Hybrid Computers combine the properties of both Digital Computers and Analog Computers 
for solving the problems e.g. Hybrid Computers have the speed of Analog Computers and 
accuracy of Digital Computers. These Computers are used in some specialized applications, 
e.g. Flight Radar System, National Defense, Hybrid Watches, digital petrol pumps etc.  
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Types of Computer W.R.T Size  
Super Computer  

The fastest and most powerful type of computer Supercomputers are very expensive and are 
employed for specialized applications that require immense amounts of mathematical calculations. 
For example, weather forecasting requires a supercomputer. Other uses of supercomputers include 
animated graphics, fluid dynamic calculations, nuclear energy research, and petroleum exploration. 
The chief difference between a supercomputer and a mainframe is that a supercomputer channels 
all its power into executing a few programs as fast as possible, whereas a mainframe uses its power 
to execute many programs concurrently. 

Mainframe Computer 
A very large and expensive computer capable of supporting hundreds, or even thousands, of users 
simultaneously. In the hierarchy that starts with a simple microprocessor (in watches, for example) 
at the bottom and moves to supercomputers at the top, mainframes are just below supercomputers. 
In some ways, mainframes are more powerful than supercomputers because they support more 
simultaneous programs. But supercomputers can execute a single program faster than a mainframe. 

Mini Computer  
A midsized computer. In size and power, minicomputers lie between workstations and mainframes. 
In the past decade, the distinction between large minicomputers and small mainframes has blurred, 
however, as has the distinction between small minicomputers and workstations. But in general, a 
minicomputer is a multiprocessing system capable of supporting from 4 to about 200 users 
simultaneously. 

Micro Computer or Personal Computer 
• Desktop Computer: a personal or micro-mini computer sufficient to fit on a desk. 
• Laptop Computer: a portable computer complete with an integrated screen and keyboard. It is 
generally smaller in size than a desktop computer and larger than a notebook computer. 
• Palmtop Computer/Digital Diary /Notebook /PDAs: a hand-sized computer. Palmtops have no 
keyboard but the screen serves both as an input and output device. 

Workstations 
A terminal or desktop computer in a network. In this context, workstation is just a generic term for 
a user's machine (client machine) in contrast to a "server" or "mainframe” 

Generations of Computer  
Introduction: 
A computer is an electronic device that manipulates information or data. It has the ability to 
store, retrieve, and process data. 
Nowadays, a computer can be used to type documents, send email, play games, and browse 
the Web. It can also be used to edit or create spreadsheets, presentations, and even videos. But 
the evolution of this complex system started around 1946 with the first Generation of 
Computer and evolving ever since. 
There are five generations of computers. 
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1. FIRST GENERATION 
Introduction:  
The first generation of computers 
used vacuum tubes as a major piece of 
technology. Vacuum tubes were widely 
used in computers from 1940 through 1956. 
Vacuum tubes were larger components and 
resulted in first generation computers being 
quite large in size, taking up a lot of space 
in a room. Some of the first generation 
computers took up an entire room. Few 
Examples are: 

1. ENIAC “Electronic Numeric 
Integrated and Calculator”. 

2. EDVAC “Electronic discrete valued Automatic Calculator”. 
3. EDSAC “Electronic Delay storage automatic Computer”. 
4. UNIVAC “Universal automatic Computer”. 
5.  

Advantages: 
1. It made use of vacuum tubes which are the only electronic    component available 
during those days. 
2. These computers could calculate in milliseconds. 

• Disadvantages: 
1. These were very big in size; weight was about 30 tones. 
2. These computers were based on vacuum tubes. 
3. These computers were very costly. 
4. It could store only a small amount of information due to the presence of magnetic 

drums. 
5. As the invention of first generation computers involves vacuum tubes, so another 

disadvantage of these computers was, vacuum tubes require a large cooling system. 
6. Very less work efficiency. 
7. Limited programming capabilities and punch cards were used to take inputs. 
8. Large amount of energy consumption. 
9. Not reliable and constant maintenance is required. 

 

 
 

2. SECOND GENERATION 
Introduction:  
The second generation of computers 
saw the use of transistors instead of 
vacuum tubes. Transistors were widely 
used in computers from 1956 to 1963. 
Transistors were smaller than vacuum 
tubes and allowed computers to be 
smaller in size, faster in speed, and 
cheaper to build. 
 
 

• Few Examples are: 
1. Honeywell 400 
2. IBM 7094 
3. CDC 1604 
4. CDC 3600 
5. UNIVAC 1108 

… many more 

• Advantages: 
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1. Due to the presence of transistors instead of vacuum tubes, the size of electron 
component decreased. This resulted in reducing the size of a computer as compared to 
first generation computers. 

2. Less energy and not produce as much heat as the first generation. 
3. Assembly language and punch cards were used for input. 
4. Low cost than first generation computers. 
5. Better speed, calculate data in microseconds. 
6. Better portability as compared to first generation 

• Disadvantages: 
1. A cooling system was required. 
2. Constant maintenance was required. 
3. Only used for specific purposes. 

 

3. THIRD GENERATION 
Introduction: 
The third generation of computers introduced the use 
of IC (integrated circuits) in computers. Using IC's in 
computers helped reduce the size of computers even more 
compared to second-generation computers, as well as make 
them faster. Few Examples are: 

1. PDP-8 
2. PDP-11 
3. ICL 2900 
4. IBM 360 
5. IBM 370 

… and many more 

Different types of ICs basis on their chip size. 
 SSI: Small scale integration. 3 – 30 gates per chip. 
 MSI: Medium scale integration. 30 – 300 gates per chip. 
 LSI: Large scale integration. 300 – 3,000 gates per chip. 
 VLSI: Very large scale integration. More than 3,000 gates per chip. 

 

• Advantages: 
1. These computers were cheaper as compared to second-generation computers. 
2. They were fast and reliable. 
3. Use of IC in the computer provides the small size of the computer. 
4. IC not only reduce the size of the computer but it also improves the performance of the 

computer as compared to previous computers. 
5. This generation of computers has big storage capacity. 
6. Instead of punch cards, mouse and keyboard are used for input. 
7. They used an operating system for better resource management and used the concept 

of time-sharing and multiple programming. 
8. These computers reduce the computational time from microseconds to nanoseconds. 

• Disadvantages: 
1. IC chips are difficult to maintain. 
2. The highly sophisticated technology required for the manufacturing of IC chips. 
3. Air conditioning is required. 

 

4. FOURTH GENERATION 
Introduction: 
The fourth generation of computers took advantage of the invention of the microprocessor, 
more commonly known as a CPU. Microprocessors, along with integrated circuits, helped 
make it possible for computers to fit easily on a desk and for the introduction of the laptop. 
Some of the earliest computers to use a microprocessor include the Altair 8800, IBM 5100, 
and Michal. Today's computers still use a microprocessor, despite the fourth generation being 
considered to have ended in 2010. 
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• Few Examples are: 

1. Desktop 
2. Laptop 
3. Notebook 
4. Ultrabook 
5. Chromebook 

… and many more 

• Advantages: 
1. It is more reliable and works faster. 
2. It is available in different sizes and unique features. 
3. It provides computers with more user-friendly interfaces with multimedia features. 

• Disadvantages: 
1. They need very low-level languages. 
2. They may make the human brains dull and doomed. 

 

5. FIFTH GENERATION 
• Introduction: 

The fifth generation of computers is beginning to use AI (artificial 
intelligence), an exciting technology that has many potential applications 
around the world. Leaps have been made in AI technology and computers, 
but there is still much room for improvement. 
One of the more well-known examples of AI in computers is IBM's 
Watson, which has been featured on the TV show Jeopardy as a contestant. 
Other better-known examples include Apple's Siri on the iPhone and 
Microsoft's Cortana on Windows 8 and Windows 10 computers. 
The Google search engine also utilizes AI to process user searches. 
 

Generations of programming language 
Programming languages have been developed over the year in a phased manner. Each phase 
of developed has made the programming language more user-friendly, easier to use and more 
powerful. Each phase of improved made in the development of the programming languages 
can be referred to as a generation. The programming language in terms of their performance 
reliability and robustness can be grouped into five different generations, 

1. First generation languages (1GL) 
2. Second generation languages (2GL) 
3. Third generation languages (3GL) 
4. Fourth generation languages (4GL) 
5. Fifth generation languages (5GL) 

1. First Generation Language (Machine language) 
The first generation programming language is also called low-level programming language 
because they were used to program the computer system at a very low level of abstraction. i.e. 
at the machine level. The machine language also referred to as the native language of the 
computer system is the first generation programming language. In the machine language, a 
programmer only deals with a binary number. 

Advantages of first generation language 

• They are translation free and can be directly executed by the computers. 
• The programs written in these languages are executed very speedily and efficiently 

by the CPU of the computer system. 
• The programs written in these languages utilize the memory in an efficient manner 

because it is possible to keep track of each bit of data. 
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2. Second Generation language (Assembly Language) 
The second generation programming language also belongs to the category of low-level- 
programming language. The second generation language comprises assembly languages that 
use the concept of mnemonics for the writing program. In the assembly language, symbolic 
names are used to represent the opcode and the operand part of the instruction. 

Advantages of second generation language 

• It is easy to develop understand and modify the program developed in these 
languages are compared to those developed in the first generation programming 
language. 

• The programs written in these languages are less prone to errors and therefore can 
be maintained with a great case. 

3. Third Generation languages (High-Level Languages) 
The third generation programming languages were designed to overcome the various 
limitations of the first and second generation programming languages. The languages of the 
third and later generation are considered as a high-level language because they enable the 
programmer to concentrate only on the logic of the programs without considering the internal 
architecture of the computer system. 

Advantages of third generation programming language 

• It is easy to develop, learn and understand the program. 
• As the program written in these languages are less prone to errors they are easy to 

maintain. 
• The program written in these languages can be developed in very less time as 

compared to the first and second generation language. 

Examples: FORTRAN, ALGOL, COBOL, C++, C 

4. Fourth generation language (Very High-level Languages) 
The languages of this generation were considered as very high-level programming languages 
required a lot of time and effort that affected the productivity of a programmer. The fourth 
generation programming languages were designed and developed to reduce the time, cost and 
effort needed to develop different types of software applications. 

Advantages of fourth generation languages 

• These programming languages allow the efficient use of data by implementing the 
various database. 

• They require less time, cost and effort to develop different types of software 
applications. 

• The program developed in these languages are highly portable as compared to the 
programs developed in the languages of other generation. 

Examples: SOL, CSS, ColdFusion 

5. Fifth generation language (Artificial Intelligence Language) 
The programming languages of this generation mainly focus on constraint programming. The 
major fields in which the fifth generation programming language are employed are Artificial 
Intelligence and Artificial Neural Networks 

Advantages of fifth generation languages 
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• These languages can be used to query the database in a fast and efficient manner. 
• In this generation of language, the user can communicate with the computer system 

in a simple and an easy manner. 

COMPUTER HARDWARE AND ITS TYPES 
Computer hardware is the collection of physical parts of a computer system. This includes 
the computer case, monitor, keyboard, and mouse. It also includes all the parts inside the 
computer case, such as the hard disk drive, motherboard, video card, and many others. 
Computer hardware is what you can physically touch. 

Hardware devices can be classified into four distinct categories: 

1. Input devices: For raw data input. 
2. Processing devices: To process raw data instructions into information. 
3. Output devices: To disseminate data and information. 
4. Storage devices: For data and information retention 
5. Communication Devices: To send /receive information. 

1. Input Devices 
Components which are used to input raw data are categorized under input devices. They aid 
in feeding data such as text, images, and audio/visual recordings. They even aid in file transfers 
between computers. 
Following are some of the important input devices which are used in a computer − 

• Keyboard 
• Mouse 
• Joy Stick 
• Light pen 
• Track Ball 
• Scanner 
• Graphic Tablet 
• Microphone 
• Magnetic Ink Card Reader(MICR) 
• Optical Character Reader(OCR) 
• Bar Code Reader 
• Optical Mark Reader(OMR) 

Keyboard 
Keyboard is the most common and very popular input device which helps to input data to the 
computer. The layout of the 
keyboard is like that of traditional 
typewriter, although there are 
some additional keys provided for 
performing additional functions. 

 
Keyboards are of two sizes 
84 keys or 101/102 keys, but 
now keyboards with 104 keys 
or 108 keys are also available 
for Windows and Internet. 
The keys on the keyboard are 
as follows – 
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S.No Keys & Description 

1 
Typing Keys 

These keys include the letter keys (A-Z) and digit keys (09) which generally give the same layout as 
that of typewriters. 

2 
Numeric Keypad 

It is used to enter the numeric data or cursor movement. Generally, it consists of a set of 17 keys that 
are laid out in the same configuration used by most adding machines and calculators. 

3 
Function Keys 

The twelve function keys are present on the keyboard which are arranged in a row at the top of the 
keyboard. Each function key has a unique meaning and is used for some specific purpose. 

4 

Control keys 

These keys provide cursor and screen control. It includes four directional arrow keys. Control keys 
also include Home, End, Insert, Delete, Page Up, Page Down, Control(Ctrl), Alternate(Alt), 
Escape(Esc). 

5 
Special Purpose Keys 

Keyboard also contains some special purpose keys such as Enter, Shift, Caps Lock, Num Lock, Space 
bar, Tab, and Print Screen. 

Mouse 
Mouse is the most popular pointing device. It is a very famous cursor-control device having a small 
palm size box with a round ball at its base, 
which senses the movement of the mouse and 
sends corresponding signals to the CPU when 
the mouse buttons are pressed. 

Generally, it has two buttons called the 
left and the right button and a wheel is 
present between the buttons. A mouse 
can be used to control the position of the 
cursor on the screen, but it cannot be used 
to enter text into the computer. 
 
Advantages 

• Easy to use 
• Not very expensive 
• Moves the cursor faster than the arrow keys of the keyboard. 
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Joystick 
Joystick is also a pointing device, which is used to 
move the cursor position on a monitor screen. It is a 
stick having a spherical ball at its both lower and upper 
ends. The lower spherical ball moves in a socket. The 
joystick can be moved in all four directions. 
 
The function of the joystick is similar to that of a 
mouse. It is mainly used in Computer Aided Designing 
(CAD) and playing computer games. 
Light Pen 

Light pen is a pointing device similar to a pen. It is used to 
select a displayed menu item or draw pictures on the monitor screen. It consists of a photocell and 
an optical system placed in a small tube. 

 
When the tip of a light pen is moved over the monitor screen 
and the pen button is pressed, its photocell sensing element 
detects the screen location and sends the corresponding 
signal to the CPU. 
Track Ball 

Track ball is an input device that is mostly used in notebook 
or laptop computer, instead of a mouse. This is a ball which 
is half inserted and by moving fingers on the ball, the pointer 
can be moved. 

 
Since the whole device is not moved, a track ball requires 
less space than a mouse. A track ball comes in various 
shapes like a ball, a button, or a square. 
Scanner 

Scanner is an input device, which works more like a photocopy 
machine. It is used when some information is available on paper 
and it is to be transferred to the hard disk of the computer for 
further manipulation. 

 
Scanner captures images from the source which are then 
converted into a digital form that can be stored on the disk. 
These images can be edited before they are printed. 
Digitizer 

Digitizer is an input device which converts analog information into 
digital form. Digitizer can convert a signal from the television or camera into a series of numbers 
that could be stored in a computer. They can be used 
by the computer to create a picture of whatever the 
camera had been pointed at. 

 
Digitizer is also known as Tablet or Graphics 
Tablet as it converts graphics and pictorial data 
into binary inputs. A graphic tablet as digitizer is 
used for fine works of drawing and image 
manipulation applications. 
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Microphone 
Microphone is an input device to input sound that is then stored 
in a digital form. 

 
The microphone is used for various applications such as 
adding sound to a multimedia presentation or for mixing 
music. 
Magnetic Ink Card Reader (MICR) 

MICR input device is generally used in banks as there 
are large number of cheques to be processed every day. 
The bank's code number and cheque number are printed 
on the cheques with a special type of ink that contains 
particles of magnetic material that are machine 
readable. 

 
This reading process is called Magnetic Ink 
Character Recognition (MICR). The main 
advantages of MICR is that it is fast and less error 
prone. 
Optical Character Reader (OCR) 
OCR is an input device used to read a printed 
text. 
 
OCR scans the text optically, character by 
character, converts them into a machine 
readable code, and stores the text on the system 
memory. 
Bar Code Readers 

Bar Code Reader is a device used for reading bar 
coded data (data in the form of light and dark lines). 
Bar coded data is generally used in labelling goods, 
numbering the books, etc. It may be a handheld scanner 
or may be embedded in a stationary scanner. 

 
Bar Code Reader scans a bar code image, converts 
it into an alphanumeric value, which is then fed to 
the computer that the bar code reader is connected 
to. 

Optical Mark Reader (OMR) 
OMR is a special type of optical 
scanner used to recognize the type 
of mark made by pen or pencil. It is 
used where one out of a few 
alternatives is to be selected and 
marked. 

 
It is specially used for checking the 
answer sheets of examinations 
having multiple choice questions. 

 2. Processing Hardware (CPU)  

(CPU) consists of the following features  
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1. CPU is considered as the brain of the computer. 
2. CPU performs all types of data processing operations. 
3. It stores data, intermediate results, and 

instructions (program). 
4. It controls the operation of all parts of 

the computer. 
 

 
 
 
CPU itself has following three components. 

1. Memory or Storage Unit 
2. Control Unit 
3. ALU (Arithmetic Logic Unit) 

 
Memory or Storage Unit 
This unit can store instructions, data, and intermediate results. This unit supplies information 
to other units of the computer when needed. It is also known as internal storage unit or the 
main memory or the primary storage or Random Access Memory (RAM). 
Its size affects speed, power, and capability. Primary memory and secondary memory are two 
types of memories in the computer. Functions of the memory unit are − 

1. It stores all the data and the instructions required for processing. 
2. It stores intermediate results of processing. 
3. It stores the final results of processing before these results are released to an output 

device. 
4. All inputs and outputs are transmitted through the main memory. 

Control Unit 
This unit controls the operations of all parts of the computer but does not carry out any actual 
data processing operations. 
Functions of this unit are − 

1. It is responsible for controlling the transfer of data and instructions among other units 
of a computer. 

2. It manages and coordinates all the units of the computer. 
3. It obtains the instructions from the memory, interprets them, and directs the operation 

of the computer. 
4. It communicates with Input/output devices for transfer of data or results from storage. 
5. It does not process or store data. 

ALU (Arithmetic Logic Unit) 
This unit consists of two subsections namely, 

1. Arithmetic Section 
2. Logic Section 

Arithmetic Section 
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Function of arithmetic section is to perform arithmetic operations like addition, subtraction, 
multiplication, and division. All complex operations are done by making repetitive use of the 
above operations. 
Logic Section 
Function of logic section is to perform logic operations such as comparing, selecting, 
matching, and merging of data. 

3. Storage Hardware’s 
      Three Types of Storage Devices 

1. Primary storage 
which is also referred to as internal memory, is accessed by a computer's central processing 
unit (CPU). It is usually the fastest and most expensive type of memory in the computer.  
 

1. Primary storage uses random-access memory (RAM),  
2. Cache memory 
3. ROM 

1. RAM (Random Access Memory) 
is the internal memory of the CPU for storing data, program, and program result? It is a 
read/write memory which stores data until the machine is working. As soon as the machine is 
switched off, data is erased. 

 
Access time in RAM is independent of the address, that is, each storage location inside the 
memory is as easy to reach as other locations and takes the same amount of time. Data in the 
RAM can be accessed randomly but it is very expensive. 
RAM is volatile, i.e. data stored in it is lost when we switch off the computer or if there is a 
power failure. Hence, a backup Uninterruptible Power System (UPS) is often used with 
computers. RAM is small, both in terms of its physical size and in the amount of data it can 
hold. 
RAM is of three types − 

1. SIMM RAM 
2. Static RAM (SRAM) 
3. Dynamic RAM (DRAM) 

SIMM (single in-line memory module) 
A SIMM (single in-line memory module) is a module containing one or several random access 
memory (RAM) chips on a small circuit board with pins that connect to the 
computer motherboard. Since the more RAM your computer has, the less frequently it will 
need to access your secondary storage (for example, hard disk or CD-ROM), PC owners 
sometimes expand RAM by installing additional SIMMs. SIMMs typically come with a 32 
data bit (36 bits counting parity bits) path to the computer that requires a 72-pin connector. 
SIMMs usually come in memory chip multiples of four megabytes. 
Static RAM (SRAM) 
The word static indicates that the memory retains its contents as long as power is being 
supplied. However, data is lost when the power gets down due to volatile nature. SRAM chips 
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use a matrix of 6-transistors and no capacitors. Transistors do not require power to prevent 
leakage, so SRAM need not be refreshed on a regular basis. 
There is extra space in the matrix, hence SRAM uses more chips than DRAM for the same 
amount of storage space, making the manufacturing costs higher. SRAM is thus used as cache 
memory and has very fast access. 
Characteristic of Static RAM 

• Long life 
• No need to refresh 
• Faster 
• Used as cache memory 
• Large size 
• Expensive 
• High power consumption 

Dynamic RAM (DRAM) 
DRAM, unlike SRAM, must be continually refreshed in order to maintain the data. This is 
done by placing the memory on a refresh circuit that rewrites the data several hundred times 
per second. DRAM is used for most system memory as it is cheap and small. All DRAMs are 
made up of memory cells, which are composed of one capacitor and one transistor. 
Characteristics of Dynamic RAM 

1. Short data lifetime 
2. Needs to be refreshed continuously 
3. Slower as compared to SRAM 
4. Used as RAM 
5. Smaller in size 
6. Less expensive 
7. Less power consumption 

2. Cache Memory 
definition: The Cache Memory (Pronounced as "cash") is the volatile computer memory 
which is very nearest to the CPU so also called CPU memory, all the Recent Instructions are 
Stored into the Cache Memory. It is the fastest memory that provides high-speed data access 
to a computer microprocessor. Cache meaning is that it is used for storing the input which is 
given by the user and which is necessary for the computer microprocessor to Perform a Task. 
But the Capacity of the Cache Memory is too low in compare to Memory (random access 
memory (RAM)) and Hard Disk. 
Importance of Cache memory 

1. The cache memory lies in the path between the processor and the memory.  
2. The cache memory therefore, has lesser access time than memory and is faster than the 

main memory.  
3. A cache memory has an access time of 100ns, while the main memory may have an 

access time of 700ns. 

 
Type of Cache memory 
Cache memory improves the speed of the CPU, but it is expensive. Type of Cache Memory is 
divided into different level that are L1,L2,L3: 
Level 1 (L1) cache or Primary Cache 

http://ecomputernotes.com/images/Cache%20Memory.jpg
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L1 is the primary type cache memory. The Size of 
the L1 cache very small comparison to others that 
is between 2KB to 64KB, it depent on computer 
processor. It is an embedded register in the 
computer microprocessor(CPU). The Instructions 
that are required by the CPU that are firstly 
searched in L1 Cache. Example of registers are 
accumulator, address register, Program counter 
etc. 
Level 2 (L2) cache or Secondary Cache 
L2 is secondary type cache memory. The Size of 
the L2 cache is more capacious than L1 that is 
between 256KB to 512KB.L2 cache is Located on 
computer microprocessor. After searching the 
Instructions in L1 Cache, if not found then it 
searched into L2 cache by computer 
microprocessor. The high-speed system bus 
interconnecting the cache to the microprocessor. 
Level 3 (L3) cache or Main Memory 
The L3 cache is larger in size but also slower in speed than L1 and L2, its size is between 1MB 
to 8MB.In Multicore processors, each core may have separate L1 and L2, but all core shares a 
common L3 cache. L3 cache double speed than the RAM. 
Read Only Memory 
3. Read Only Memory 
ROM stands for Read Only 
Memory. The memory from which 
we can only read but cannot write on 
it. This type of memory is non-
volatile. The information is stored 
permanently in such memories 
during manufacture. A ROM stores 
such instructions that are required to 
start a computer. This operation is 
referred to as bootstrap. ROM chips 
are not only used in the computer 
but also in other electronic items like 
washing machine and microwave 
oven. 
 
Let us now discuss the various types 
of ROMs and their characteristics. 
MROM (Masked ROM) 
The very first ROMs were hard-wired devices that contained a pre-programmed set of data or 
instructions. These kind of ROMs are known as masked ROMs, which are inexpensive. 
PROM (Programmable Read Only Memory) 
PROM is read-only memory that can be modified only once by a user. The user buys a blank 
PROM and enters the desired contents using a PROM program. Inside the PROM chip, there 
are small fuses which are burnt open during programming. It can be programmed only once 
and is not erasable. 
EPROM (Erasable and Programmable Read Only Memory) 
EPROM can be erased by exposing it to ultra-violet light for a duration of up to 40 minutes. 
Usually, an EPROM eraser achieves this function. During programming, an electrical charge 
is trapped in an insulated gate region. The charge is retained for more than 10 years because 
the charge has no leakage path. For erasing this charge, ultra-violet light is passed through a 
quartz crystal window (lid). This exposure to ultra-violet light dissipates the charge. During 
normal use, the quartz lid is sealed with a sticker. 
 

http://ecomputernotes.com/images/Types%20of%20Cache%20Memory.jpg


 SARDAR AZEEM  Page 21  Nov-19 
 

Prepared by: Sardar Azeem(MBA(B&F) Computer HW and Network Engineer 
PICT COMPUTER YOUSAF JAMAL PLAZA MANSHERA ROAD SUPPLY ABBOTTABAD 

Email: Azeem_aag2000@yahoo.com/Website:www.pictacademy.com/Contact NO:03135879331 
  

EEPROM (Electrically Erasable and Programmable Read Only Memory) 
EEPROM is programmed and erased electrically. It can be erased and reprogrammed about 
ten thousand times. Both erasing and programming take about 4 to 10 ms (millisecond). In 
EEPROM, any location can be selectively erased and programmed. EEPROMs can be erased 
one byte at a time, rather than erasing the entire chip. Hence, the process of reprogramming is 
flexible but slow. 
Advantages of ROM 
The advantages of ROM are as follows − 

1. Non-volatile in nature 
2. Cannot be accidentally changed 
3. Cheaper than RAMs 
4. Easy to test 
5. More reliable than RAMs 
6. Static and do not require refreshing 
7. Contents are always known and can be verified 

 

2. Secondary storage 
On a computer is provided by non-volatile devices such as hard disk drives. Even though a 
hard drive may be housed within a desktop or laptop, it's not considered to be primary because 
it's not accessed directly by the CPU.  
Magnetic storage devices 
Today, magnetic storage is one of the most common types of storage used with computers. 
This technology found mostly on extremely large HDDs or hybrid hard drives. 

1. Floppy diskette 
2. Hard drive 

1. FDD 
A floppy disk drive, also called FDD or FD for short, is a computer disk drive that enables a 
user to save data to removable diskettes.  
floppy disk was capable of storing between 360 KB and 1.44 MB of data. floppy disk sizes, 
the data storage limit was dependent on two factors. 

1. Single or double sided disk 
2. Regular or high density disk 

 
What drive letter is the floppy disk drive? 
If a floppy disk drive is installed in a computer, the drive letter associated with it is the A: 
drive. You can find the A: drive in My Computer or in the File Explorer. 
2. Hard drive 
A hard disk drive (sometimes abbreviated as hard drive, HD, or HDD) is a non-volatile 
memory hardware device that permanently stores and retrieves data on a computer. A hard 
drive is a secondary storage device that consists of one or more platters to which data is written 
using a magnetic head, all inside 
of an air-sealed 
casing. Internal hard disks reside 
in a drive bay, connect to 
the motherboard using 
an ATA, SCSI, or SATA cable, 
and are powered by a connection 
to the PSU (power supply unit). 
All computers have a hard drive 
installed in them, which is used to 
store files for the operating 
system, software programs, and a 
user's personal files. A computer cannot function without a hard drive installed, as it requires 
one to function properly. 
Hard drive components 
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As can be seen in the picture above, the desktop hard drive consists of the following 
components:  

1. the head actuator  
2. read/write actuator arm  
3. read/write head  
4. spindle 
5. Platter.  

On the back of a hard drive is a circuit board called the disk controller or interface board. This 
circuit is what allows the hard drive to communicate with the computer. 
How is data read and stored on a hard drive? 
Data sent to and read from the hard drive is interpreted by the disk controller. This device tells 
the hard drive what to do and how to move its 
components. When the operating system needs 
to read or write information, it examines the 
hard drive's FAT (File Allocation Table) to 
determine file location and available write 
areas. Once they have been determined, the disk 
controller instructs the actuator to move the 
read/write arm and align the read/write head. 
Because files are often scattered throughout the 
platter, the head needs to move to different locations to access all information. 
Hard Drive Types 
Currently, we can group hard drives into four types: 

1. Parallel Advanced Technology Attachment (PATA) 
2. Serial ATA (SATA) 
3. Small Computer System Interface (SCSI) 
4. Solid State Drives (SSD) 

Parallel Advanced Technology Attachment 
These were the first types of hard disk drives and they made use of the Parallel ATA interface 
standard to connect to computers. These types of drives are the ones we refer to as Integrated 
Drive Electronics (IDE) and Enhanced Integrated Drive Electronics (EIDE) drives. 
These PATA drives were introduced by Western Digital back in 1986. They provided a 
common drive interface technology for connecting hard drives and other devices to computers. 
Data transfer rate can go up to 133MB/s and a maximum of 2 devices can be connected to a 
drive channel. Most of the motherboards have a provision of two channels, thus a total of 4 
EIDE devices can be connected internally. 
They make use of a 40 or 80 wire ribbon cable transferring multiple bits of data simultaneously 
in parallel. These drives store data by the use of magnetism. The internal structure is one made 
of mechanical moving parts. They have been superseded by serial ATA. 
Serial ATA Storage Drives 
These hard drives have replaced the PATA 
drives in desktop and laptop computers. The 
main physical difference between the two is 
the interface, although their method of 
connecting to a computer is the same. Here are 
some advantages of SATA Hard Disk Drives. 
Worth noting is that their capacities vary a lot 
and so does the prices. When buying a disk 
drive, you need to know its storage capacity 
and how much storage you want. 
SATA drives can transfer data faster than 
PATA types by using serial signaling 
technology. 
SATA cables are thinner and more flexible 
than PATA cables. 
They have a 7-pin data connection, with cable limit of 1 meter. 
Disks do not share bandwidth because there is only one disk drive allowed per SATA 
controller chip on the computer motherboard. 
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They consume less power. They only require 250 mV as opposed to 5V for PATA. 
 

Solid State Drives 
These are the latest in drive technology that we have in 
the computer industry. They are totally different from 
the other drives in that they do not consist of moving 
parts. They also do not store data using magnetism. 
Instead, they make use of flash memory technology. 
They make use of integrated circuits or semiconductor 
devices to store data permanently, at least until they are 
erased.  
Here are some of their advantages. 

1. Faster data access. 
2. Less susceptible to shock. 
3. Lower access times and latency. 
4. Durability. 
5. Less power usage. 

 
Optical storage devices 
Another common storage is optical storage, which uses lasers and lights as its method of 
reading and writing data. 

1. Blu-ray disc 
2. CD-ROM disc 
3. CD-R and CD-RW disc. 
4. DVD-R, DVD+R, DVD-RW, and DVD+RW disc. 

Blu-ray disc, BD or BD-ROM, 
 is an optical disc format developed by thirteen consumer electronics and PC companies? 
These companies include Dell, Hitachi, Hewlett Packard, LG, Mitsubishi, Panasonic, Sony, 
and TDK. Blu-ray was first introduced at the CES on January 4, 2006, and can store up to 25 
GB single-layer disc and 50 GB on a dual-layer disc, each disc being the same size as a 
standard CD. The picture shows a blue laser in a Blu-ray disc player. 
Compact Disc Read-Only Memory 
 CD-ROM is an optical disc that contains audio or software data whose memory is read-only. 
A CD-ROM Drive or optical drive is the device used to read them. CD-ROM drives have 
speeds ranging from 1x to 72x, meaning it reads the CD roughly 72 times faster than the 1x 
version. As you would imagine, these drives are capable of playing audio CDs and reading 
data CDs, including CD-R and CD-RW discs. 
CD-R 
 
Alternatively referred to as a cd writer, CD-
WO (write once), or WORM (write once 
read many), CD-R is short for Compact 
Disc-Recordable. It's a writable disc and 
drive that is capable of having information 
written to the disc once and then having that 
disc read many times after that. Data cannot 
be deleted from a CD-R disc and a CD-R 
disc cannot be formatted. If the data is not 
written to the disc properly, it cannot be 
corrected and is often jokingly referred to as 
a coaster. 
Recordable DVD drives 
 
Alternatively referred to as a DVD writer, recordable DVD drives are disc drives capable of 
creating DVD discs. Unfortunately, unlike recordable CD drives, many competing standards 
exist for creating DVD discs. For example, DVD-R, DVD-RW, DVD+R, DVD+RW, DVD+R 
DL (DVD+R9), and DVD-RAM are all distinct DVD standards. Below is a brief explanation 
of each of these standards and related links to each of these standards. 
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Flash memory devices 
 
Flash memory has replaced most magnetic and optical media as it becomes cheaper because it 
is the more efficient and reliable solution. 
USB flash drive, jump drive, or thumb drive. 

1. CF (CompactFlash) 
2. M.2 
3. Memory card 
4. MMC 
5. NV Me 
6. SDHC Card 
7. Smart Media Card 
8. Sony Memory Stick 
9. SD card 
10. SSD 
11. xD-Picture Card 

Online and cloud 
Storing data online and in cloud storage is becoming popular as people need to access their 
data from more than one device. 

1. Cloud storage 
2. Network media 

 
 

3. Tertiary storage 
 is a third type of storage not typically found on a personal computer. This kind of storage 
device consists of high-capacity archives designed to house massive amounts of data on 
mountable media such as optical discs. The device typically includes a robotic arm or another 
mechanism that locates media containing specific data and transfers it from a storage location 
to a drive where the contained data can be accessed. 

4 - Output Devices 
Following are some of the important output devices used in a computer. 

1. Monitors 
2. Graphic Plotter 
3. Printer 

Monitors 
Monitors, commonly called as Visual Display Unit (VDU), are the main output device of a 
computer. It forms images from tiny dots, called pixels that are arranged in a rectangular form. 
The sharpness of the image depends upon the number of pixels. 
There are two kinds of viewing screen used for monitors. 

1. Cathode-Ray Tube (CRT) 
2. Flat-Panel Display 

Cathode-Ray Tube (CRT) Monitor 
The CRT display is made up of small picture elements called 
pixels. The smaller the pixels, the better the image clarity or 
resolution. It takes more than one illuminated pixel to form a 
whole character, such as the letter ‘e’ in the word help. 
 
A finite number of characters can be displayed on a screen at 
once. The screen can be divided into a series of character 
boxes - fixed location on the screen where a standard 
character can be placed. Most screens are capable of 
displaying 80 characters of data horizontally and 25 lines vertically. 
There are some disadvantages of CRT − 

• Large in Size 
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• High power consumption 

Flat-Panel Display Monitor 
The flat-panel display refers to a class of 
video devices that have reduced volume, 
weight and power requirement in 
comparison to the CRT. You can hang them 
on walls or wear them on your wrists. 
Current uses of flat-panel displays include 
calculators, video games, monitors, laptop 
computer, and graphics display. 
 
The flat-panel display is divided into two 
categories − 
• Emissive Displays − Emissive displays 

are devices that convert electrical energy 
into light. For example, plasma panel and 
LED (Light-Emitting Diodes). 

• Non-Emissive Displays − Non-emissive displays use optical effects to convert sunlight or light 
from some other source into graphics patterns. For example, LCD (Liquid-Crystal Device). 

Printers 
Printer is an output device, which is used to print information on paper. 
There are two types of printers − 

• Impact Printers 
• Non-Impact Printers 
Impact Printers 
Impact printers print the characters by striking them on the ribbon, which is then pressed on 
the paper. 
Characteristics of Impact Printers are the following − 

• Very low consumable costs 
• Very noisy 
• Useful for bulk printing due to low cost 
• There is physical contact with the paper to produce an image 
These printers are of two types − 

• Character printers 
• Line printers 

Character Printers 
Character printers are the printers which print one character at a time. 
These are further divided into two types: 

• Dot Matrix Printer(DMP) 
• Daisy Wheel 

Dot Matrix Printer 
In the market, one of the most popular printers is 
Dot Matrix Printer. These printers are popular 
because of their ease of printing and economical 
price. Each character printed is in the form of 
pattern of dots and head consists of a Matrix of 
Pins of size (5*7, 7*9, 9*7 or 9*9) which come 
out to form a character which is why it is called 
Dot Matrix Printer. 
 

Advantages 



 SARDAR AZEEM  Page 26  Nov-19 
 

Prepared by: Sardar Azeem(MBA(B&F) Computer HW and Network Engineer 
PICT COMPUTER YOUSAF JAMAL PLAZA MANSHERA ROAD SUPPLY ABBOTTABAD 

Email: Azeem_aag2000@yahoo.com/Website:www.pictacademy.com/Contact NO:03135879331 
  

• Inexpensive 
• Widely Used 
• Other language characters can be printed 

Disadvantages 

• Slow Speed 
• Poor Quality 

Daisy Wheel 
Head is lying on a wheel and pins corresponding to 
characters are like petals of Daisy (flower) which is why it 
is called Daisy Wheel Printer. These printers are generally 
used for word-processing in offices that require a few 
letters to be sent here and there with very nice quality. 
 

Advantages 

• More reliable than DMP 
• Better quality 
• Fonts of character can be easily changed 

Disadvantages 

• Slower than DMP 
• Noisy 
• More expensive than DMP 

Line Printers 
Line printers are the printers which print one line at a time. 
 
These are of two types − 

• Drum Printer 
• Chain Printer 

Drum Printer 
This printer is like a drum in shape hence it is called drum printer. The surface of the drum is 
divided into a number of tracks. Total tracks are equal to the size of the paper, i.e. for a paper 
width of 132 characters, drum will have 132 tracks. A character set is embossed on the track. 
Different character sets available in the market are 48-character set, 64 and 96 characters set. 
One rotation of drum prints one line. Drum printers are fast in speed and can print 300 to 2000 
lines per minute. 

Advantages 

• Very high speed 

Disadvantages 

• Very expensive 
• Characters fonts cannot be changed 

Chain Printer 
In this printer, a chain of character sets is used, hence it is called Chain Printer. A standard 
character set may have 48, 64, or 96 characters. 

Advantages 

• Character fonts can easily be changed. 
• Different languages can be used with the same printer. 

Disadvantages 
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• Noisy 
Non-impact Printers 
Non-impact printers print the characters without using the ribbon. These printers print a 
complete page at a time, thus they are also called as Page Printers. 
These printers are of two types − 

• Laser Printers 
• Inkjet Printers 

Characteristics of Non-Impact Printers 

• Faster than impact printers 
• They are not noisy 
• High quality 
• Supports many fonts and different character size 

Laser Printers 
These are non-impact page printers. They 
use laser lights to produce the dots needed 
to form the characters to be printed on a 
page. 
 

Advantages 

• Very high speed 
• Very high quality output 
• Good graphics quality 
• Supports many fonts and different 

character size 

Disadvantages 

• Expensive 
• Cannot be used to produce multiple copies of a document in a single printing 

Inkjet Printers 
Inkjet printers are non-impact character 
printers based on a relatively new 
technology. They print characters by 
spraying small drops of ink onto paper. 
Inkjet printers produce high quality output 
with presentable features. 
 
They make less noise because no 
hammering is done and these have many 
styles of printing modes available. Color 
printing is also possible. Some models of 
Inkjet printers can produce multiple 
copies of printing also. 

Advantages 

• High quality printing 
• More reliable 

Disadvantages 

• Expensive as the cost per page is high 
• Slow as compared to laser printer 
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Communication device 
 

A communication device is 
a hardware device capable of transmitting an 
analog or digital signal over the telephone, 
other communication wire, or wirelessly. 
A classic example of a communication 
device is a computer modem, which converts 
a computer's digital information to 
an analog signal for transmission over a 
telephone line. Similarly, a modem receives 
analog signals, and converts them to digital, 
for processing by the computer. This process 
is called modulation/demodulation, from 
which the modem gets its name. 
Other examples of communication devices include a NIC (network interface card), Wi-
Fi devices, and access points. 
Communication device examples 

1. Bluetooth devices 
2. Infrared devices 
3. Modem (over phone line) 
4. Network 

card (using Ethernet) 
5. Smartphone 
6. Wi-Fi devices (using a Wi-

Fi router); examples shown 
below. 

 

SOFTWARE  
Software is a set of programs, which is designed to perform a well-defined function. A program 
is a sequence of instructions written to solve a particular problem. 
There are two types of software − 

1. System Software 
2. Application Software 

System Software 
The system software is a collection of programs designed to operate, control, and extend the 
processing capabilities of the computer itself. System software is generally prepared by the 
computer manufacturers. These software products comprise of programs written in low-level 
languages, which interact with the hardware at a very basic level. System software serves as 
the interface between the hardware and the end users. 
Some examples of system software are Operating System, Compilers, Interpreter, Assemblers, 
etc. 
 
 
 
 
 
 
 
Most prominent features of a system software −. 
 

1. Close to the system 
2. Fast in speed 
3. Difficult to design 
4. Difficult to understand 
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5. Less interactive 
6. Smaller in size 
7. Difficult to manipulate 
8. Generally written in low-level language 

The five types of systems software, are all designed to control and coordinate the procedures 
and functions of computer hardware. They actually enable functional interaction between 
hardware, software and the user. 
Systems software can be categorized under the following: 

1. Operating system: Harnesses communication between hardware, system programs, and 
other applications. 

2. Device driver: Enables device communication with the OS and other programs. 
3. Firmware: Enables device control and identification. 
4. Translator: Translates high-level languages to low-level machine codes. 
5. Utility: Ensures optimum functionality of devices and applications. 

1. Operating System (OS) 
The operating system is a type of system software kernel that sits between computer hardware 
and end user. It is installed first on a computer to allow devices and applications to be identified 
and therefore functional. 
System software is the first layer of software to be 
loaded into memory every time a computer is 
powered up. 
Today, the user interacts with the operating system 
through the graphical user interface (GUI) on a 
monitor or touchscreen interface. The desktop in 
modern OSs is a graphical workspace, which 
contains menus, icons, and apps that are 
manipulated by the user through a mouse-driven 
cursor or the touch of a finger. The disk operating 
system (DOS) was a popular interface used in the 
1980s. 

 
Types of Operating Systems 

1. Real-Time OS: Is installed in special purpose embedded systems like robots, cars, and 
modems. 

2. Single-user and single-task OS: Are installed on single-user devices like phones. 
3. Single-user and multitask OS: Are installed on contemporary personal computers. 
4. Multi-user OS: Is installed in network environments where many users have to share 

resources. Server OSs are examples of multi-user operating systems. 
5. Network OS: Is used to share resources such as files, printers in a network setup. 
6. Internet/Web OS: Is designed to run on the browser that is online. 
7. Mobile OS: Is designed to run on mobile phones, tablets and other mobile devices. 

Functions of Operating Systems 
1. They provide the interface between the user and hardware through GUI. 
2. Manages and allocates memory space for applications. 
3. Processes the management of applications, input/output devices, and instructions. 
4. Configures and manages internal and peripheral devices. 
5. Manages single or multi-user storage in local and network computers. 
6. Security management of files and applications. 
7. Manages input and output devices. 
8. Detects, installs, and troubleshoots devices. 
9. Monitors system performance through Task Manager and other tools. 
10. Produce error messages and troubleshooting options. 
11. Implement interface for network communication. 
12. Manages printers in single or multi-user systems. 
13. Internal or network file management. 

Examples of Operating Systems 
Popular OSs for computers are: • Windows 10 
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• Mac OS X 
• Ubuntu 

Popular network/server OSs are: 

• Ubuntu Server 
• Windows Server 
• Red Hat Enterprise 

Popular internet/web OSs are: 

• Chrome OS 
• Club Linux 
• Remix OS 

Popular mobile OSs are: 

• iPhone OS 
• Android OS 
• Windows Phone OS 

2. Device Drivers 
Driver software is a type of system software which brings computer devices and peripherals 
to life. Drivers make it possible for all connected components and external add-ons perform 
their intended tasks and as directed by the OS. Without drivers, the OS would not assign any 
duties. 
Examples of devices which require drivers: 

1. Mouse 
2. Keyboard 
3. Soundcard 
4. Display card 
5. Network card 
6. Printer 

3. Firmware 
Firmware is the operational software embedded within a flash, ROM, or EPROM memory 
chip for the OS to identify it. It directly manages and controls all activities of any single 
hardware. 
Traditionally, firmware used to mean fixed 
software as denoted by the word firm. It was 
installed on non-volatile chips and could be 
upgraded only by swapping them with new, 
preprogrammed chips. 
This was done to differentiate them from high-
level software, which could be updated 
without having to swap components. 
Today, firmware is stored in flash chips, which 
can be upgraded without swapping 
semiconductor chips. 

BIOS and UEFI 
The most important firmware in 
computers today is installed by the 
manufacturer on the motherboard and 
can be accessed through the old BIOS 
(Basic Input/output System) or the new 
UEFI (Unified Extended Firmware 
Interface) platforms. 
It is the configuration interface which 
loads first when the computer is 
powered up and is going through POST 
(Power On Self-Test). 

 
The motherboard firmware starts by waking up all the hardware and ensures that components 
like the processor, memory, and disk drives are operational. If all the crucial components are 
fine, it will run the bootloader, which will load the operating system. If the random-access 
memory is faulty, the BIOS will not allow the computer to boot up. 

4. Programming Language Translators 
These are intermediate programs relied on by software programmers to translate high-level 
language source code to machine language code. The former is a collection of programming 
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languages that are easy for humans to comprehend and code (i.e., Java, C++, Python, PHP, 
BASIC). The latter is a complex code only understood by the processor. 
Popular translator languages are compilers, assemblers, and interpreters. They're usually 
designed by computer manufacturers. Translator programs may perform a complete translation 
of program codes or translate every other instruction at a time. 
Besides simplifying the work of software developers, translators help in various design tasks. 
They; 

1. Identify syntax errors during translation, thus allowing changes to be made to the code. 
2. Provide diagnostic reports whenever the code rules are not followed. 
3. Allocate data storage for the program. 
4. List both source code and program details. 

5. Utilities 
Utilities are types of system software 
which sits between system and 
application software. These are programs 
intended for diagnostic and maintenance 
tasks for the computer. They come in 
handy to ensure the computer functions 
optimally. Their tasks vary from crucial 
data security to disk drive 
defragmentation. 
Most are third-party tools but they may 
come bundled with the operating system. 
Third-party tools are available 
individually or bundled together such as 
with Hiren Boot CD, Ultimate Boot CD, 
and Kaspersky Rescue Disk. 
Examples and features of utility software include: 

1. Antivirus and security software for the security of files and applications, e.g., 
Malwarebytes, Microsoft Security Essentials, and AVG. 

2. Disk partition services such as Windows Disk Management, Easeus Partition Master, 
and Partition Magic. 

3. Disk defragmentation to organize scattered files on the drive. Examples include Disk 
Defragmenter, Perfect Disk, Disk Keeper, Comodo Free Firewall, and Little Snitch. 

4. File Compression to optimize disk space such as WinRAR, Winzip, and 7-Zip. 
5. Data backup for security reasons, e.g., Cobian, Clonezilla, and Comodo. 
6. Hardware diagnostic services like Hard Disk Sentinel, Memtest, and Performance 

Monitor. 
7. Data recovery to help get back lost data. Examples include iCare Data Recovery, 

Recuva, and EaseUs Data Recovery Wizard. 
8. Firewall for protection against external threats, e.g., Windows Firewall. 

2-Application Software.  
Application Software is a type of software that is used to perform. specific task for users. There 
are five categories of application software’s. 

1. Educational software’s 
 
The software’s that help fill a need for more interactive, personalized educational experiences 
for students. Their benefits are numerous, and most importantly, education software is a cost-
efficient solution for schools who want to manage data and information about their students 
in an organized manner. 
Types of Educational Software 
Following are types of educational software that a school should implement: 
1. Authoring Systems 
An authoring system helps teachers develop their own instructional software. Teachers can 
create electronic flash cards or index cards to teach children about certain concepts. Also, they 
can create multimedia content like reviews, lessons, and tutorials. You may even consider web 
based alternatives because web authoring systems assist teachers in creating multimedia 
content that can be used on a website. 
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2. Desktop Publishing 
Desktop publishing software is used to create and design handouts, newsletters, and flyers. 
Teachers can use this software to inform parents and students about events or activities taking 
place in school. Usage of desktop publishing software is a must-have skill for new graduates, 
and so high schools are already teaching students how to use desktop publishing suites such 
as Microsoft Office and Adobe Creative Suite. 
3. Graphic Software 
Students can use graphic software to capture, create, and change images available on the 
internet, on the program itself, or images available online. It is especially useful for creating 
online presentations. 
4. Reference Software 
Teachers can include reference software in research projects. Reference software lets students 
access the encyclopedia, thesauruses, atlases, and dictionaries. 
5. Drill & Practice Software 
Teachers can include drill and practice software to strengthen the existing skill set of the 
students. This software is beneficial when teachers are trying to prepare students for exams 
and tests. 
6. Tutorial Software 
Through tutorial software, teachers can teach students new lessons and provide them a 
platform through which they may learn the lesson at their own pace. Tutorial software consists 
of giving students new information to learn, give them time to practice it, and then evaluate 
their performance. 
7. Educational Games 
There is numerous educational gaming software available in the market. Educational software 
companies have combined gaming and education into one. This type of software is very 
effective younger children because it motivates them to learn. 
8. Simulations 
Simulations software enables teachers to teach students through virtual experience. For 
instance, students can use this software to gain the experience of flying a plane. 
9. Special Needs Software 
Online education software also includes special software developed to address the 
requirements of a student with special needs. This software is combined with assistive software 
providing students with special needs with an effective platform to learn. Examples include 
computers reading text aloud, speech synthesizers, and multimedia software targeting certain 
learning disabilities. 
10. Math Problem Solving Software 
This educational software makes it possible for math teachers to strengthen the problem 
solving skills of students and science teachers may use this software to conduct science 
experiments. 
11. Utility Software 
Utility software assists teachers in preparing tests, quizzes, and even functions as a grading 
book. Teachers that are not used to technology will find this software easy to learn and use. 

 
2.   Entertainment software’s 

 
Entertainment software is any software that supports a hobby or provides a form of 
amusement. Entertainment software includes video games, videos and any other software that 
a user feels is enjoyable. 
One of the most common forms of entertainment software is video games. Due to the 
popularity and wide array of video games that are available, the Entertainment Software Rating 
Board or ESRB was created. The ESRB's purpose is to provide guidance about video games 
and applications through its ratings. The aim of the ESRB is to inform parents about the sort 
of content that may not be suitable for their families. 
 

3. Productivity software’s 
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Productivity software is a category of application programs that help users produce things such 
as documents, databases, graphs, worksheets and presentations.  
Many productivity applications are intended for business use. Examples of office productivity 
software include word processors, database management systems (DBMS), graphics software 
and spreadsheet applications. The types of productivity software’s are  

1. Word Processing software - Use this kind of tool to create worksheets, type 
letters, type papers, etc. 

MS Word, WordPerfect, MS Works, AppleWorks, ... 

2. Desktop Publishing software - Use this software to make signs, banners, 
greeting cards, illustrative worksheets, newsletters, etc. 

Adobe PageMaker, MS Word, MS Publisher, AppleWorks, MS Works, Quark 
Express, 

3. Spreadsheet software - Use this kind of tool to compute number-intensive 
problems such as budgeting, forecasting, etc. A spreadsheet will plot nice graphs 
very easily. 

MS Excel, Quattro Pro, Lotus 1-2-3, MS Works, AppleWorks, .... 

4. Database software - Use this software to store data such as address, 
membership and other text information. A database can be used to easily sort 
and organize records. 

MS Access, Filmmaker Pro, AppleWorks, MS Works, ... 

5. Presentation software - Use this software to create multimedia stacks of 
cards/screens that can effectively present a lesson or a sales pitch. The user often 
clicks on buttons to advance to the next screen in a sequence. 

MS PowerPoint, AppleWorks (slideshows), Hyper Studio, Flash, Director, 
HyperCard, Digital Chisel, Super Card, Corel Envoy, ... 

6. Internet Browsers - This software allows one to surf the Web. Often they can 
read email and create Web pages too. 

Netscape Navigator (or Netscape Communicator), MS Internet Explorer, AOL 
Browser.... 

7. Email programs - These programs send and receive email. 

Netscape Messenger (part of Netscape Communicator), MS Outlook Express, 
MS Outlook, Eudora, AOL browser (has email built in) .... 

8. Graphics Programs (pixel-based) - This software allows one to touch up 
photographs and create graphics from scratch. 

Adobe Photoshop, Paint Shop Pro, AppleWorks, MS Works, MS Paint (comes 
free on Windows PC's), Painter, .... 

9. Graphics Programs (vector-based) - This software creates graphics that are 
similar to illustrations or cartoon drawings. 
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Adobe Illustrator, Corel Draw, AppleWorks, MS Works, MS Word, .... 

10. Communications software - This software allows two computers with modems 
to communicate through audio, video, and/or chat-based means. 

MS NetMeeting, AOL Instant Messenger, IRC, ICQ, CU-SeeMe, ...  

4. Home Based Software’s 

The software’s that provide the home relevant help. 

e.g. cookbooks, Home decoration software’s   

5. Specialty Software’s. 
 
Specialty software is defined as software needed for a specific job function such as Web page 
development, document publishing, or high-end graphic design. Depending on the product, 
there may be a charge to your department. Used by a special class of users like doctors, 
engineers, army agencies, custom, stock exchanges etc. 
Adobe Acrobat 
Adobe Creative Cloud 
ArcGIS 
Auto CAD/CAM 
Audacity 
Dragon Naturally 
Speaking 

Endnote 
Final Cut Studio 
Google Earth 
JMP: Windows, Mac 
Keynote 
Mathematica 
Matlab 

Microsoft Project 
Microsoft Visio 
OCARA 
SAS 
SPSS 
Visual Studio 

 

System Analysis and Design 
What is a System? 

The word System is derived from Greek word Systema, which means an organized relationship 
between any set of components to achieve some common cause or objective. 
A system is “an orderly grouping of interdependent components linked together according to 
a plan to achieve a specific goal.” 
Constraints of a System 

 A system must have three basic constraints − 
 A system must have some structure and behavior which is designed to achieve a                  

predefined objective. 
 Interconnectivity and interdependence must exist among the system components. 

For example, traffic management system, payroll system, automatic library system, human 
resources information system. 

Types of Systems 
The systems can be divided into the following types − 
Physical or Abstract Systems 
 Physical systems are tangible entities. We can touch and feel them. 
 Physical System may be static or dynamic in nature. For example, desks and chairs are 

the physical parts of computer center which are static. A programmed computer is a 
dynamic system in which programs, data, and applications can change according to the 
user's needs. 

 Abstract systems are non-physical entities or conceptual that may be formulas, 
representation or model of a real system. 

Open or Closed Systems 
 An open system must interact with its environment. It receives inputs from and delivers 

outputs to the outside of the system. For example, an information system which must 
adapt to the changing environmental conditions. 

 A closed system does not interact with its environment. It is isolated from 
environmental influences. A completely closed system is rare in reality. 
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Adaptive and Non Adaptive System 
 Adaptive System responds to the change in the environment in a way to improve their 

performance and to survive. For example, human beings, animals. 
 Non Adaptive System is the system which does not respond to the environment. For 

example, machines. 
Permanent or Temporary System 
 Permanent System persists for long time. For example, business policies. 
 Temporary System is made for specified time and after that they are demolished. For 

example, A DJ system is set up for a program and it is dissembled after the program. 
Natural and Manufactured System 
 Natural systems are created by the nature. For example, Solar system, seasonal system. 
 Manufactured System is the man-made system. For example, Rockets, dams, trains. 
 Deterministic or Probabilistic System 
 Deterministic system operates in a predictable manner and the interaction between 

system components is known with certainty. For example, two molecules of hydrogen 
and one molecule of oxygen makes water. 

 Probabilistic System shows uncertain behavior. The exact output is not known. For 
example, Weather forecasting, mail delivery. 

Social, Human-Machine, Machine System 
 Social System is made up of people. For example, social clubs, societies. 
 In Human-Machine System, both human and machines are involved to perform a 

particular task. For example, Computer programming. 
 Machine System is where human interference is neglected. All the tasks are performed 

by the machine. For example, an autonomous robot. 
Man–Made Information Systems 
 It is an interconnected set of information resources to manage data for particular 

organization, under Direct Management Control (DMC). 
 This system includes hardware, software, communication, data, and application for 

producing information according to the need of an organization. 
Man-made information systems are divided into three types − 
 Formal Information System − It is based on the flow of information in the form of 

memos, instructions, etc., from top level to lower levels of management. 
 Informal Information System − This is employee based system which solves the day 

to day work related problems. 
 Computer Based System − This system is directly dependent on the computer for 

managing business applications. For example, automatic library system, railway 
reservation system, banking system, etc. 

Systems Analysis 
It is a process of collecting and interpreting facts, identifying the problems, and decomposition 
of a system into its components. 
System analysis is conducted for the purpose of studying a system or its parts in order to 
identify its objectives. It is a problem solving technique that improves the system and ensures 
that all the components of the system work efficiently to accomplish their purpose. 
Analysis specifies what the system should do. 

Systems Design 
It is a process of planning a new business system or replacing an existing system by defining 
its components or modules to satisfy the specific requirements. Before planning, you need to 
understand the old system thoroughly and determine how computers can best be used in order 
to operate efficiently. 
System Design focuses on how to accomplish the objective of the system. 
System Analysis and Design (SAD) mainly focuses on − 
 Systems 
 Processes 
 Technology 

System Development Life Cycle 
An effective System Development Life Cycle (SDLC) should result in a high quality system 
that meets customer expectations, reaches completion within time and cost evaluations, and 



 SARDAR AZEEM  Page 36  Nov-19 
 

Prepared by: Sardar Azeem(MBA(B&F) Computer HW and Network Engineer 
PICT COMPUTER YOUSAF JAMAL PLAZA MANSHERA ROAD SUPPLY ABBOTTABAD 

Email: Azeem_aag2000@yahoo.com/Website:www.pictacademy.com/Contact NO:03135879331 
  

works effectively and efficiently in the current and planned Information Technology 
infrastructure. 
System Development Life Cycle (SDLC) is a conceptual model which includes policies and 
procedures for developing or altering systems throughout their life cycles. 

SDLC is used by analysts to develop an information system. SDLC includes the following 
activities − 

 requirements 
 design 
 implementation 
 testing 
 deployment 
 operations 
 maintenance 
Phases of SDLC 
Systems Development Life Cycle is a systematic approach which explicitly breaks down the 
work into phases that are required to implement either new or modified Information System. 

 
Feasibility Study or Planning 
 Define the problem and scope of existing system. 
 Overview the new system and determine its objectives. 
 Confirm project feasibility and produce the project Schedule. 
 During this phase, threats, constraints, integration and security of system are also 

considered. 
 A feasibility report for the entire project is created at the end of this phase. 

Analysis and Specification 
 Gather, analyze, and validate the information. 
 Define the requirements and prototypes for new system. 
 Evaluate the alternatives and prioritize the requirements. 
 Examine the information needs of end-user and enhances the system goal. 
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 A Software Requirement Specification (SRS) document, which specifies the software, 
hardware, functional, and network requirements of the system is prepared at the end of 
this phase. 

System Design 
 Includes the design of application, network, databases, user interfaces, and system 

interfaces. 
 Transform the SRS document into logical structure, which contains detailed and 

complete set of specifications that can be implemented in a programming language. 
 Create a contingency, training, maintenance, and operation plan. 
 Review the proposed design. Ensure that the final design must meet the requirements 

stated in SRS document. 
 Finally, prepare a design document which will be used during next phases. 

Implementation 
 Implement the design into source code through coding. 
 Combine all the modules together into training environment that detects errors and 

defects. 
 A test report which contains errors is prepared through test plan that includes test 

related tasks such as test case generation, testing criteria, and resource allocation for 
testing. 

 Integrate the information system into its environment and install the new system. 
Maintenance/Support 
 Include all the activities such as phone support or physical on-site support for users 

that is required once the system is installing. 
 Implement the changes that software might undergo over a period of time, or 

implement any new requirements after the software is deployed at the customer 
location. 

 It also includes handling the residual errors and resolve any issues that may exist in the 
system even after the testing phase. 

 Maintenance and support may be needed for a longer time for large systems and for a 
short time for smaller systems. 
 

Computer Programming 
Why Programming? 

A program is a set of step-by-step instructions that directs the computer to do the tasks you want it 
to do and produce the results you want. 

There are at least three good reasons for learning programming: 

 Programming helps you understand computers. The computer is only a tool. If you learn 
how to write simple programs, you will gain more knowledge about how a computer 
works. 

 Writing a few simple programs increases your confidence level. Many people find great 
personal satisfaction in creating a set of instructions that solve a problem. 

 Learning programming lets you find out quickly whether you like programming and 
whether you have the analytical turn of mind programmers need 

 

A set of rules that provides a way of telling a computer what operations to perform is called a 
programming language. There is not, however, just one programming language; there are many. In 
this chapter you will learn about controlling a computer through the process of programming. You 
may even discover that you might want to become a programmer. 

What Programmers Do 

In general, the programmer's job is to convert problem solutions into instructions for the computer. 
That is, the programmer prepares the instructions of a computer program and runs those instructions 



 SARDAR AZEEM  Page 38  Nov-19 
 

Prepared by: Sardar Azeem(MBA(B&F) Computer HW and Network Engineer 
PICT COMPUTER YOUSAF JAMAL PLAZA MANSHERA ROAD SUPPLY ABBOTTABAD 

Email: Azeem_aag2000@yahoo.com/Website:www.pictacademy.com/Contact NO:03135879331 
  

on the computer, tests the program to see if it is working properly, and makes corrections to the 
program. The programmer also writes a report on the program.  

The Programming Process 

Developing a program involves steps similar to any problem-solving task. There are five main 
ingredients in the programming process: 

 Defining the problem 
 Planning the solution 
 Coding the program 
 Testing the program 
 Documenting the program 

Defining the Problem 

Suppose that, as a programmer, you are contacted because your services are needed. You meet with 
users from the client organization to analyze the problem, or you meet with a systems analyst who 
outlines the project. Specifically, the task of defining the problem consists of identifying what it is 
you know (input-given data), and what it is you want to obtain (output-the result). Eventually, you 
produce a written agreement that, among other things, specifies the kind of input, processing, and 
output required. This is not a simple process. 

Planning the Solution 

Two common ways of planning the solution to a problem are  

 to draw a flowchart  
 to write pseudocode 

1. flowchart is a pictorial representation of a 
step-by-step solution to a problem. It consists 
of arrows representing the direction the 
program takes and boxes and other symbols 
representing actions.  

 

2. Pseudocode is an English-like nonstandard 
language that lets you state your solution with 
more precision than you can in plain English 
but with less precision than is required when 
using a formal programming language. 
Pseudocode permits you to focus on the 
program logic without having to be concerned 
just yet about the precise syntax of a particular 
programming language. However, pseudocode 
is not executable on the computer. We will 
illustrate these later in this chapter, when we focus on language examples. 

 

Coding the Program 

As the programmer, your next step is to code the program-that is, to express your solution in a 
programming language. You will translate the logic from the flowchart or pseudocode-or some 
other tool-to a programming language. There are many programming languages: BASIC, COBOL, 
Pascal, FORTRAN, and C are some examples. You may find yourself working with one or more of 
these.  
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Testing the Program 

Eventually, after coding the program, you must prepare to test it on the computer. This step 
involves these phases: 

Desk-checking. 

 This phase, similar to proofreading, is sometimes avoided by the programmer who is looking for a 
shortcut and is eager to run the program on the computer once it is written.  

Translating. 

 A translator is a program that (1) checks the syntax of your program to make sure the programming 
language was used correctly, giving you all the syntax-error messages, called diagnostics, and (2) 
then translates your program into a form the computer can understand. A by-product of the process 
is that the translator tells you if you have improperly used the programming language in some way.  

Debugging. 

 A term used extensively in programming, debugging means detecting, locating, and correcting bugs 
(mistakes), usually by running the program. These bugs are logic errors, such as telling a computer 
to repeat an operation but not telling it how to stop repeating. In this phase you run the program 
using test data that you devise. You must plan the test data carefully to make sure you test every 
part of the program. 

Documenting the Program 

Documenting is an ongoing, necessary process, although, as many programmers are, you may be 
eager to pursue more exciting computer-centered activities. Documentation is a written detailed 
description of the programming cycle and specific facts about the program. Typical program 
documentation materials include the origin and nature of the problem, a brief narrative description 
of the program, logic tools such as flowcharts and pseudocode, data-record descriptions, program 
listings, and testing results. Comments in the program itself are also considered an essential part of 
documentation. Many programmers document as they code. In a broader sense, program 
documentation can be part of the documentation for an entire system. The wise programmer 
continues to document the program throughout its design, development, and testing. 

INTRODUCTION OF NUMBER SYSTEM AND 
THEIR CONVERSION  

 
Number System- A number system defines a set of values to represent quantity. We 
talk about the number of people attending a class, the number of modules taken by 
each student and use numbers to represent grade. Number System can be 
categorized in two systems: - (a) Non-Positional Number System  
(b) Positional Number System  
Non-Positional Number System- In ancient times, people used to count on fingers, 
when the fingers became insufficient for counting, stones, pebbles or sticks were used to 
indicate values. But it was very difficult to perform arithmetic with such a number 
system as there is no symbol for zero.  
Positional Number System- In this system the value of each digit is defined not by the 
symbol but also by the symbol position. Positional Number System is used to perform 
arithmetic. Existing Positional number system is decimal number system. Apart from 
the decimal number system, there are binary number system, octal number system and 
hexadecimal number system.  
Base (Radix)- In the number system the base or radix tells the number of symbols used 
in the system. In the earlier days, different civilizations were using different radixes. 
The Egyptian used the radix 2, the Babylonians used the radix 60 and Mayans used 18 
and 20.  
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The base of a number system is indicated by a subscript (decimal number) and this will 
be followed by the value of the number. For example, (952)10, (456)8, (314)16  
Number System that are used by the computers- Decimal 
System  
Binary System  
Octal System  
Hexadecimal System  
Decimal System- The decimal system is the system which we use in everyday 
counting. The number system includes the ten digits from 0 through 9. These digits are 
recognized as the symbols of the decimal system. Each digit in a base ten number 
represents units ten times the units of the digit to its right.  
For example-  
9542= 9000 + 500 + 40 +2= (9 × 103) + (5 × 102) + (4 × 10) + (2× 100) Binary 
System - Computers do not use the decimal system for counting and arithmetic. 
Their CPU and memory are made up of millions of tiny switches that can be either 
in ON and OFF states. 0 represents OFF and 1 represents ON. In this way we use 
binary system.  
Binary system has two numbers 0 and 1. Binary system has base 2 therefore the weight 
of nth bit of the number from Right Hand Side is nth bit × 2n-1.  
Octal System- The octal system is commonly used with computers. The octal number 
system with its 8 digit 0,1,2,3,4,5,6, and 7 has base 8. The octal system uses a power of 
8 to determine the digit of a number ‘s position.  
Hexadecimal System- Hexadecimal is another number system that works exactly like 
the decimal, binary and octal number systems, except that the base is 16. Each 
hexadecimal represents a power of 16. The system uses 0 to 9 numbers and A to F 
characters to represent 10 to 15 respectively.  
Conversions- Any number in one number system can be converted into any other 
number system. There are the various methods that are used in converting numbers from 
one base to another.  
Conversions of Decimal to Binary- The method that is used for converting of 
decimals into binary is known as the remainder method. We use the following steps 
in getting the binary number- (a) Divide the decimal number by 2.  
(b) Write the remainder (which is either 0 or 1) at the right most position. (c) 
Repeat the process of dividing by 2 until the quotient is 0 and keep writing 
the remainder after each step of division.  
(d) Write the remainders in reverse order.  
Example- Convert (45)10 into binary number system.  

 
Note- In every number system-  
(a) The first bit from the right is referred as LSB (Least Significant Bit)  
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(b) The first bit from the left is referred as MSB (Most Significant Bit) Conversions of 
Decimal Fractions to Binary Fractions- For converting decimal fractions into 
binary fractions, we use multiplication. Instead of looking for a remainder we look 
for an integer. The following steps are used in getting the binary fractions- (a) 
Multiply the decimal fraction by 2.  

(b) If a non-zero integer is generated, record the non-zero integer otherwise record 
0.  

(c) Remove the non-zero integer and repeat the above steps till the fraction value 
becomes 0.  

(d) Write down the number according to the occurrence.  
Example- Find the binary equivalent of (0.75)10.  
Number (to be recorded)  
0.75 × 2 = 1.50 1  
0.50 × 2 = 1.00 1 Thus 
(0.75)10= (0.11)2.  
Moreover, we can write (45.75)10= (101101.11)2.  
Remark- If the conversion is not ended and still continuing; we write the approximation 
in 16 bits.  
Example- Find the binary equivalent of (0.9)10.  
Number (to be recorded)  
0.9 × 2 = 1.8 1  
0.8 × 2 = 1.6 1  
0.6 × 2 = 1.2 1  
0.2 × 2 = 0.4 0 0.4 
× 2 = 0.8 0  
0.8 × 2 = 1.6 1  
0.6 × 2 = 1.2 1  
0.2 × 2 = 0.4 0  
0.4 × 2 = 0.8 0 0.8 
× 2 = 1.6 1  
0.6 × 2 = 1.2 1  
0.2 × 2 = 0.4 0  
0.4 × 2 = 0.8 0  
0.8 × 2 = 1.6 1 0.6 
× 2 = 1.2 1  
0.2 × 2 = 0.4 0  
0.4 × 2 = 0.8 0  
0.8 × 2 = 1.6 1  
Thus (0.9)10 = (0.111001100110011001)2.  
Conversion of Decimal to Octal- In converting decimal to octal, we follow the same 
process of converting decimal to binary. Instead of dividing the number by 2, we divide 
the number by 8.  
Example- Convert (45)10 into octal number system.  

 
Conversions of Decimal Fractions to Octal Fractions –We follow the same steps of 
conversions of decimal fractions to binary fractions. Here we multiply the fraction by 8 
instead of 2.  
Example- Find the octal equivalent of (0.75)10.  
Number (to be recorded)  

  



 SARDAR AZEEM  Page 42  Nov-19 
 

Prepared by: Sardar Azeem(MBA(B&F) Computer HW and Network Engineer 
PICT COMPUTER YOUSAF JAMAL PLAZA MANSHERA ROAD SUPPLY ABBOTTABAD 

Email: Azeem_aag2000@yahoo.com/Website:www.pictacademy.com/Contact NO:03135879331 
  

0.75 × 8 = 6.00 6 Thus 
(0.75)10= (0.6)8.  
And (45.75)10= (55.6)8.  
Conversion of Decimal to Hexadecimal – We divide by 16 instead of 2 or 8. If the 
remainder is in between 10 to 16, then the number is represented by A to F respectively. 
Example- Convert (45)10 into hexadecimal.  

 
Conversions of Decimal Fractions to Hexadecimal Fractions – Here we multiply the 
fraction by 16 instead of 2 or 8. If the non-zero integer is in between 10 to 16, then the 
number is represented by A to F respectively. Example- Find the hexadecimal 
equivalent of (0.75)10.  
Number (to be recorded)  
0.75 × 16 = 12.00 C (12 = C)  
Thus (0.75)10= (0.C)16.  
And (45.75)10= (2D.C)16.  
Conversions of Binary to Decimal – In converting binary to decimal, we use the 
following steps-  
(a) Write the weight of each bit.  
(b) Get the weighted value by multiplying the weighted position with the respective bit.  
(c) Add all the weighted value to get the decimal number.  
Example- Convert (101101)2 into decimal number system.  

 
Conversions of Binary Fractions to Decimal Fractions – The conversions of binary 
fractions to the decimal fractions is similar to conversion of binary numbers to decimal 
numbers. Here, instead of a decimal point we have a binary point. The exponential 
expressions (or weight of the bits) of each fractional placeholder is 2-1, 2-2……… 
Example- Convert (101101.11)2 into decimal number system.  
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Conversions of Binary to Octal- We use the following steps in converting binary to 
octal-  
(a) Break the number into 3-bit sections starting from LSB to MSB. (b) If we 
do not have sufficient bits in grouping of 3-bits, we add zeros to the left of 
MSB so that all the groups have proper 3-bit number.  
(c) Write the 3-bit binary number to its octal equivalent. Example- Convert 

(101101)2 into octal.  

 
Conversions of Binary Fractions to Octal Fractions- We use the following steps in 
converting binary fractions to octal fractions-  
(d) Break the fraction into 3-bit sections starting from MSB to LSB.  
(e) In order to get a complete grouping of 3 bits, we add trailing zeros in 

LSB.  
(f) Write the 3-bit binary number to its octal equivalent. Example- Convert 

(101101.11)2 into octal.  

 
Conversions of Binary to Hexadecimal- We convert binary to hexadecimal in the 
similar manner as we have converted binary to octal. The only difference is that here; 
we form the group of 4 –bits.  
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Conversions of Binary Fractions to Hexadecimal Fractions - We convert binary 
fractions to hexadecimal fractions in the similar manner as we have converted binary 
fractions to octal fractions. The only difference is that here we form the group of 4 – 
bits.  
Example- Convert (101101.11)2 into hexadecimal.  

 
Conversions of Octal to Decimal- We follow the same steps of conversion of binary to 
decimal. The only difference is that here weight of nth bit is 8n-1 instead of 2n-1.  

 
Conversions of Octal Fractions to Decimal Fractions- The weight of the bit of the 
fraction placeholder is 8-1, 8-2………. We follow the same steps of conversion of binary 
fractions to decimal fractions.  
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Conversions of Octal to Binary- We use the following steps in converting octal to 
binary-  
(a) Convert each octal digit into 3-bit binary equivalent.  
(b) Combine the 3-bit section by removing the spaces to get the binary number. 

Example- Convert (55)8 into binary.  

 
Conversions of Octal Fractions to Binary Fractions- We follow the same steps of 
conversion of octal to binary.  

 
Conversions of Octal to Hexadecimal- The conversion involves the following steps- 
(a) Convert each octal digit to 3 –bit binary form.  
(b) Combine all the 3-bit binary numbers.  
(c) Group them in 4-bit binary form by starting from MSB to LSB.  
(d) Convert these 4-bit blocks into their hexadecimal symbols. Example- Convert (55)8 

into hexadecimal.  

 
Conversions of Octal Fractions to Hexadecimal Fractions- The method of 
conversion is based on the same procedure that we have discussed in conversions of 
octal to hexadecimal.  
Example- Convert (55.6)8 into hexadecimal.  

  

Example -   Convert (55.6) 8   into binary.   
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Conversions of Hexadecimal to Decimal- We do the conversion of hexadecimal to 
decimal as we have done the conversion of binary to decimal. Here weight of nth bit is 
16n-1 instead of 2n-1.  

 
Conversions of Hexadecimal Fractions to Decimal Fractions- We do the conversion 
of hexadecimal fractions to decimal fractions in the similar manner as we have done the 
conversion of binary fractions to decimal fractions. Here weight of bit is 16-1, 16-2…….  

 
Conversions of Hexadecimal to Binary-We use the following steps- (a) 
Convert each hexadecimal digit to its 4-bit binary equivalent.  
(b) Combine all the binary numbers.  
Example- Convert (2D)16 into binary.  
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Conversions of Hexadecimal Fractions to Binary Fractions -We use the same steps of 
hexadecimal to binary conversion.  

 
Conversions of Hexadecimal to Octal- We convert each hexadecimal digit in binary. 
Combine all the binary numbers. Again group them into 3-bit form. Convert the 3-bit 
block in octal.  

 
Conversions of Hexadecimal Fractions to Octal Fractions – We follow the same 
steps of hexadecimal to octal conversion.  

 
  

  

  

Example -   Conv ert (2D) 16   into octal.   

  

Example -   Convert (2D.C) 16   into octal.   
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IMPACT OF COMPUTER ON SOCIETY  
The Computer and Society: - Computers increasingly affect our lives in many, ways, which 
benefit individual and society as a whole. In medicine, computerized databases, networks, 
diagnostic devices, and monitoring systems helps doctors and hospital personnel to save lives. 
Computers in laboratory speed up the progress of medical research. In education, computer-
aided instruction helps students to learn basic skills through practice tutorials and to carry out 
advanced experiments in natural sciences and the social sciences through computer simulation. 
In business and in professional offices, computerized databases, and accounting programs, and 
word-processing programs make administrative and clerical work easier; computer 
simulations help businesses to run more efficiently and profitably. In science and engineering, 
computers are used to process large quantities of statistics; furthermore, computer simulation 
eliminates the need for costly scale models.  

Teams of computer scientists are studying the workings of the human brain. One object 
of this research is to make better artificial replacements of lost human parts; another is to make 
more intelligent computers and more capable robots. In some ways computers are not 
beneficial for our society. Displacement, or the elimination of jobs by computers and 
computerized devices, is one of the most pressing problems facing the society today. Another 
problem is preserving the privacy of' confidential information when large data banks are linked 
by networks. The trend toward increasing general use of computer networks, a new application 
of computer technology, has great potential for the transformation of society. The Social 
Impact of Computer age:  

The Computer is one of the most powerful forces in society today. It is being put to 
use everywhere, it seems in homes and in organizations of all sizes and no one can doubt that 
this usage is having a strong impact on the people. But the Computer is the driving force behind 
the information revolution, and as in any revolution some innocent people may be harmed. 
Hence there are basically two types of impacts of computers on people:  
1-Positive Impacts.  
2-Negative Impacts.  
1.Positive Impact: - Many people enjoy challenging careers in Computers departments as 
managers, system designers, programmers, and computer operators. But we all benefit in other 
-ways from computer usage. We benefit as consumers of the goods and services provided by 
computer-using organizations. And we benefit at home by using personal computers. for work 
and for play.  

Employment benefits: -Each day, computers help millions of people to do their jobs more 
efficiently, but employment benefits certainly are not restricted to managers. Health care 
researchers and other scientists now use computers to control research into complex problem 
areas that could not otherwise be studied. Layers use online legal data banks to locate cases in 
order to serve clients better. And the job duties of some office and' factory workers have 
changed from routine, repetitive operations to more varied and appealing tasks through 
computer usage. For example, office workers who understand text processing, computing and 
data communications usually have vital role and are given crucial office functions to perform.  
Greater efficiency: - Business have always avoided the wastage of time Therefore computer 
is such a machine which has increased their efficiency and have reduce their time wastage. In 
minimum time, we can take a lot of work from it because in business time is money and money 
is power.  

Higher quality products: - Computers may also help to improve the quality of products and 
services we receive nowadays. For example, Microcomputers installed in cars now provider 
more efficient means of controlling the engine ‘s fuel mixture, ignition timing, etc.  

Aid to the handicapped: - Microcomputers can control devices that allow severally 
handicapped persons to feed themselves even though they have no upper limb responses.  
Improved Safety: - Computer usage contributes to personal safety in many ways. For 
example, Computer-controlled antilock bricking systems in aircraft and cars to help in 
preventing from dangerous.  
Better information retrieval: - Most information retrieval tasks obviously do not involve 
life-or-death decisions, but quick computer assisted retrieval saves time of people.  
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Entertainment and hobby benefits: - A computer can entertain people with hundreds of 
challenging games. And computer users can compose. paint pictures, store and maintain stamp 
and coin collection records, and polish their foreign language skills.  

Educational Benefits: - Programs can be educational as well as entertaining. Educators agree 
that the computer can be a powerful motivating and learning tool. Thousands, of educational 
programs are available in such categories as reading languages, Science, Mathematics, social 
studies and art and. music.  
Personal Finance benefits: - A pc can help a person in budgeting and balancing his checkbooks, 
control his installment purchases, control his home's energy use, and analyze his investments.  

Negative Impact  
In spite of the many benefits of computer age, there are also some potential dangers and 
problems. Computer usage sometimes produces displacement and unemployment. 
Unemployment refers to the total. number of people, which are out of work. Displacement 
occurs when technological change eliminates jobs. If displacement workers cannot find similar 
jobs elsewhere or if they cannot find other work, then there is indeed an increase in 
unemployment. Another problem is preserving the privacy of confidential information when 
large data banks are linked by networks, etc.  

Importance and Applications of Computers  
Not too many years ago, the computer was so inconspicuous that most people were seldom 
aware of its existence. We knew that similar  
Machines guided missiles and satellites and controlled space flights. We knew they sent out 
our bank statements and calculated our payments. They made our airline reservations, and they 
saw to it that our plane did not collide with another. We knew there were tiny special-purpose 
computers in our pocket calculators, and our digital watches. Things are different now. 
Suddenly we are all aware of the computer as a force in our lives. We are in the midst of the 
computer revolution; we live in the computer age.  
The computer is reshaping our world and will go on reshaping it. The Word computer is not 
new to us. Today ‘s world is world of computers, we can say that this is IT/computer age 
because computer is playing a role of growing importance in our lives less than fifty years 
back there was no computer and no body new about it. Since then, there have rapid change in 
the. computer Technology/IT which continuous to progress computer performs a given 
complex task in a very short period or does calculation very quickly and accurately. Computers 
are useful to a wide range of pupils because they can serve many purposes.  

Application of computer (USES) Computer in offices.  
In many offices computer is used for word processing instead of using typewriters. The key 
punch operator types the letter, report or documents. Once changes are made in the existing 
documents, store in the computer instead of retyping the whole thing again: The printer can 
immediately produce as many copies as required.  

Computer in the Banks  
Banks keep most of the record and data on computer, bank account are maintained on 
Computer to avoid duplication are any chance of error. The cheque are read by MICR 
(Magnetic ink readers a device used to allow the data on cheque to be read by machine). The 
number in special character along the bottom of each cheque or printed in Magnetic ink so 
they can read by MIRC. In this way computer are used the keep track of customer accounts, 
deposit, withdrawal, loan, interest.  

Computer in the Industries  
Computer is used to control manufacturing systems and continuous running of the machinery. 
‗These are also helpful in monitoring temperature and pressure measurements in the 
manufacturing process. In many industry computers are used in the form of robot.  
Computer in Education   
Computer is used in schools in many different ways. They are used to help Montessori children 
learn different skills such as to distinguish between shapes, colors etc. college students can 
take advantage of making graphs and charts and do calculations of their mathematical and 
scientific assignments.  
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Computer simulation for training  
Computer models can be used to train people such as pilots. A working model of an airplane 
cockpit is built, with a large screen in front of it. On the screen a computer shows picture of 
the view that a pilots would see from a real cockpit.  
Computer aided Design  
Computer is proved to be an assisting machine or designing tool for engineers, architects and 
designer to perform their large, and complex job in a very short period.  
Example of such designing project of car making, designing, office building, and shaping 
plaza.  
Computer in Health Care  
Doctor diagnoses illness by entering patients, symptoms in computer and prescribe medicines 
accordingly. The doctor mistakes the final decision but the computer speedup the process. It 
also keeps record of the patient’s appointment and bills etc.  

Computer and law  
In law chambers, computers are used to store a data bank of all those cases that have been 
priory solved or decided. This enables the lawyer to study any case that helps him deal with 
his current case.  
Computer in Police Department  
The Police used the computer to help them catch criminals. Data about criminals and suspects 
can be stored on computer. All the information about a crime can be fed into a computer, 
which can search through its tore and checks facts. Computer in the Home  
Now day the computer become a necessity of home like other electrical appliances. Children 
play game ‘on it keeps track of the stamp collections, draw pictures, play music view movies 
and do some sort of reading and writing according to the needs. Father can write his reports 
and make calculation while mother can play nutritional meals, make budget etc. they can use 
computer for electronic mail and inter net services.  
Word Processing applications: -Word processing or the use of computer as a typewriter is 
one of the most widely appreciated functions of the modem computers. Anyone who deals in 
words finds it useful: i.e. secretaries, newspaper reporters, scholars, novelist, and other writers: 
With a word processor, a user can type out a report, a letter, a story, or whatever is desired, 
and see it on the computer screen. Revision is easy, Words, phrases, or paragraphs can be 
inserted or deleted or moved to a different part of the document. The computer can check the 
spellings, and finally it is copied on the paper using a printer. Science and Technology: - All 
of us know that large computers can do millions of engineering calculations per second, can 
rapidly process the results of hundreds of thousands of experiments it the physics laboratory, 
and are a crucial too for the modern designer of cars, airplanes and most importantly the 
microelectronic parts of computers. In science and technology, the computer is useful not only 
as a number cruncher but also for its capabilities in the techniques of simulation. Simulation 
exploits the computer's graphics and numerical capabilities to construct model objects and 
model worlds. Computer simulation has been especially useful in space exploration. Computer 
simulation is also useful for Weather prediction and earthquake prediction.  

MISUSES OF COMPUTER  
Hacking  
Hacking is one of the most important disadvantages of Internet. The hackers access the data 
stored on the computers across the Internet.  
They can use this data illegally or even destroy it.   

 Immorality    
Internet contains a large number of immoral websites. These websites contain such material 
that is against the moral values of our society. These websites are damaging character of young 
people.  
Security Problems  
Internet has created many security problems. Important data can be hacked on Internet. 
Hackers also damage different websites and delete their contents. They also retrieve critical 
data of different organizations and governments.  
Viruses:  
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Internet is the most important source of spreading computer viruses. Peoples spread viruses 
using Internet and emails. Many websites also contain different viruses that are copied to the 
computers when the users download date from these websites.  
Wastage of Time  
Many people use Internet without any positive purpose. The young people waste their time in 
chatting. It affects their performance and makes them inefficient.  
Cyber Crime  
Internet is a source of many cyber-crimes. People use Internet for negative activities. They 
hack the credit card numbers of the people and use them for shopping. Some use Internet to 
spread illegal and immoral material. Many  
government are introducing laws to stop cyber-crimes Others Are The 
excessive use of computer damage eye sight.  
The people uses computer for playing movies.  
Mostly the students and teenage uses it for playing different games. 

ARTIFICIAL INTELLIGENCE:  
A branch of Computer Science named Artificial Intelligence pursues creating the computers 
or machines as intelligent as human beings. 
What is Artificial Intelligence? 
Artificial Intelligence is a way of making a computer, a computer-controlled robot, or a 
software think intelligently, in the similar 
manner the intelligent humans think. 
AI is accomplished by studying how human brain 
thinks, and how humans learn, decide, and work 
while trying to solve a problem, and then using 
the outcomes of this study as a basis of 
developing intelligent software and systems. 
Philosophy of AI 
While exploiting the power of the computer 
systems, the curiosity of human, lead him to 
wonder, “Can a machine think and behave like 
humans do?” 
Thus, the development of AI started with the 
intention of creating similar intelligence in 
machines that we find and regard high in humans. 
Goals of AI 
To Create Expert Systems − The systems which exhibit intelligent behavior, learn, 
demonstrate, explain, and advice its users. 
The domain of artificial intelligence is huge in breadth and width. Following are important 
fields of AI.  

1. Expert Systems? 
The expert systems are the computer applications developed to solve complex problems in a 
particular domain, at the level of extra-ordinary human intelligence and expertise. 
Characteristics of Expert Systems 
• High performance 
• Understandable 
• Reliable 
• Highly responsive 
Capabilities of Expert Systems 
The expert systems are capable of − 
• Advising 
• Instructing and assisting human in decision making 
• Demonstrating 
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• Deriving a solution 
• Diagnosing 
• Explaining 
• Interpreting input 
• Predicting results 
• Justifying the conclusion 
• Suggesting alternative options to a problem 
They are incapable of − 
• Substituting human decision makers 
• Possessing human capabilities 
• Producing accurate output for inadequate knowledge 

base 
• Refining their own knowledge 
 

2. Robotics 
Robotics is a domain in artificial intelligence that deals with the study of creating intelligent 
and efficient robots. 
What are Robots? 
Robots are the artificial agents acting in real world 
environment. 
Robots are aimed at manipulating the objects by 
perceiving, picking, moving, modifying the physical 
properties of object, destroying it, or to have an effect 
thereby freeing manpower from doing repetitive functions 
without getting bored, distracted, or exhausted. 
What is Robotics? 
Robotics is a branch of AI, which is composed of 
Electrical Engineering, Mechanical Engineering, and 
Computer Science for designing, construction, and 
application of robots. 
Aspects of Robotics 
The robots have mechanical construction, form, or shape designed to accomplish a particular 
task. 
They have electrical components which power and control the machinery. 
They contain some level of computer program that determines what, when and how a robot 
does something. 
 

3. Neural Networks 
Yet another research area in AI, neural networks, is inspired from the natural neural network 
of human nervous system. 
What are Artificial Neural Networks (ANNs)? 
"...a computing system made up of a number of simple, highly interconnected processing 
elements, which process information by their dynamic state response to external inputs.” 
Basic Structure of ANNs 
The idea of ANNs is based on the belief that working of human brain by making the right 
connections, can be imitated using silicon and wires as living neurons and dendrites. 
The human brain is composed of 86 billion nerve cells called neurons. They are connected to 
other thousand cells by Axons. Stimuli from external environment or inputs from sensory 
organs are accepted by dendrites. These inputs create electric impulses, which quickly travel 
through the neural network. A neuron can then send the message to other neuron to handle the 
issue or does not send it forward. 
 



 SARDAR AZEEM  Page 53  Nov-19 
 

Prepared by: Sardar Azeem(MBA(B&F) Computer HW and Network Engineer 
PICT COMPUTER YOUSAF JAMAL PLAZA MANSHERA ROAD SUPPLY ABBOTTABAD 

Email: Azeem_aag2000@yahoo.com/Website:www.pictacademy.com/Contact NO:03135879331 
  

ANNs are composed of 
multiple nodes, which 
imitate 
biological neurons of 
human brain. The neurons 
are connected by links and 
they interact with each 
other. The nodes can take 
input data and perform 
simple operations on the 
data. The result of these 
operations is passed to 
other neurons. The output 
at each node is called 
its activation or node 
value. 
Each link is associated 
with weight. ANNs are 
capable of learning, which 
takes place by altering weight values. The following illustration shows a simple ANN − 
 

4. Natural Language Processing 
 
Natural Language Processing (NLP) refers to AI method of communicating with an intelligent 
systems using a natural language such as English. 
Processing of Natural Language is required when you want an intelligent system like robot to 
perform as per your instructions, when you want to hear decision from a dialogue based 
clinical expert system, etc. 
The field of NLP involves making computers to perform useful tasks with the natural 
languages humans use. The input and output of an NLP system can be − 
 Speech 
 Written Text 

5. Fuzzy Logic Systems 
 
Fuzzy Logic Systems (FLS) produce acceptable but definite output in response to incomplete, 
ambiguous, distorted, or inaccurate (fuzzy) input. 
What is Fuzzy Logic? 
Fuzzy Logic (FL) is a method of reasoning that resembles human reasoning. The approach of 
FL imitates the way of decision making in humans that involves all intermediate possibilities 
between digital values YES and NO. 
The conventional logic block that a computer can understand takes precise input and produces 
a definite output as TRUE or FALSE, which is equivalent to human’s YES or NO. 
The inventor of fuzzy logic, Lotfi Zadeh, observed that unlike computers, the human decision 
making includes a range of possibilities between YES and NO, such as − 

CERTAINLY YES 
POSSIBLY YES 
CANNOT SAY 
POSSIBLY NO 
CERTAINLY NO 

The fuzzy logic works on the levels of possibilities of input to achieve the definite output. 
Implementation 
 It can be implemented in systems with various sizes and capabilities ranging from small 

micro-controllers to large, networked, workstation-based control systems. 
 It can be implemented in hardware, software, or a combination of both. 
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What is CAD/CAM  
CAD/CAM (computer-aided design/computer-aided 
manufacturing) 

CAD (Computer Aided Design) system generate accurately, scaled mathematical models 
based on user input. Individual models are then integrated as components of an assembly to create 
the final product through which exact fit of the parts can be checked. Fully furnished 3D models of 
parts and whole assemblies for designs can be build using 3-Dimensional CAD software. Even the 
created designs can be examined virtually from any angle before manufacturing the 
product. 

 

CAM (Computer Aided Manufacturing) is evolving as a central element in many 
productions. It includes a broad range of process to be carried out automatically such as cutting, 
turning, milling, routing, heat cutting, engraving and even printing of solid materials. After 
designing and analyzing a product, it is manufactured where computers are involved in 
manufacturing like to checking whether the product can be made or made by which process, and 
how much time it is going 
take. 

 

In simple words computer system used in planning, managing and controlling the operation of 
manufacturing plant is called CAM. It actually conserves the material to some extent by 
careful placing of the components. 
 

COMPUTER VIRUSES:  
What is Virus? 

Biologically, a Virus is defined as a tiny scrap of genetic code that attacks a living cell and 
produces replications of itself.  

What is Computer Virus?  
Computer Virus is a small program that attaches itself to another program and often attacks 
software by making copies of itself. Like biological viruses, it can also be spread from one 
Computer system to another while swapping disks or via Computer networks. A Computer 
Virus is a program that replicates itself by attaching itself to another program. The latest count 
includes thousands of Viruses, which have infected the Computers.  

Some of the most common viruses are, 
1. Boot Sector Virus 
2. Direct Action Virus 
3. Resident Virus 
4. Multipartite Virus 
5. Polymorphic Virus 
6. Overwrite Virus 
7. Space filler Virus 
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Boot Sector Virus – This type of virus infects the master boot record and it is challenging and 
a complex task to remove this virus and often requires the system to be formatted. Mostly it 
spreads through removable media. 
Direct Action Virus – This is also called non-resident virus; it gets installed or stays hidden 
in the computer memory. It stays attached to the specific type of files that it infects. It does not 
affect the user experience and system’s performance. 
Resident Virus – Unlike direct action viruses, resident viruses get installed on the computer. 
It is difficult to identify the virus and it is even difficult to remove a resident virus. 
Multipartite Virus – This type of virus spreads through multiple ways. It infects both the 
boot sector and executable files at the same time. 
Polymorphic Virus – These type of viruses is difficult to identify with a traditional anti-virus 
program. This is because the polymorphic viruses alter its signature pattern whenever it 
replicates. 
Overwrite Virus – This type of virus deletes all the files that it infects. The only possible 
mechanism to remove is to delete the infected files and the end-user has to lose all the contents 
in it. Identifying the overwrite virus is difficult as it spreads through emails. 
Space filler Virus – This is also called “Cavity Viruses”. This is called so as they fill up the 
empty spaces between the code and hence does not cause any damage to the file. 

ANTI-VIRUS SOFTWARE: -  
There are many companies in the US that sell computer software to protect computer systems 
from Virus infections. These includes programs with names like Toolkit, Virus-Scan, Vaccine, 
etc. Anti- Virus programs use Virus signatures to detect know computer Viruses. A Virus 
signature is a series of hexadecimal codes that uniquely identify a Virus. By updating signature 
file, we can enable Anti-Virus to detect new Viruses.  

COMPUTER CRIME  
Computer crime can be defined as any crime that is committed by means of the special 
knowledge or expert use of computer technology. Computer crime became a serious problem 
in the late 20lh century. Since the first reported case of computer crime in 1958. Computer 
have been involved in most types of crimes, including theft, burglary, larceny, fraud, 
embezzlement, extortion, sabotage, espionage, kidnapping and murder. Computer system 
themselves can be targets of attack, as when a computer virus is secretly introduced into a 
system to alter or destroy data. Breaking into private computer system to destroy, steal or alter 
information became easier once moderns were introduced in the 1960s. Technology expert 
computer hobbyist who uses personal computer and modems to break into computer system 
are known as ―Hackers‖. Most serious computer crimes are committed in the banking and 
financial service industries where money, credit and other financial assets are recorded in 
electronic databases and are transmitted as signals over telephone lines. Persons with access 
to such. system may use these records for their own purposes by illegally transferring money 
balances to their own accounts.  

For example, one employee programmed a computer to pay vast sums of money into a 
fictitious bank amount. He also programmed it to return the money to its owner every time 
there was an audit (account check). All he stole was the interest. Sometimes banks steal money 
held in dormant accounts. This is where someone, has died and the account still has some 
money in it. There is no customer around to con. Plain and people have got away with large 
amounts of money with the help of computer. Quite often, the person who is caught is only 
dismissed and those who are prosecuted only received comparatively light sentences.  

What is Virus Hoax?  
Virus hoaxes are false reports about non-existent viruses, often claiming to do 

impossible things. Some recipients occasionally believe a hoax to be a true virus warning and 
may take drastic action such as shutting down their network.  
Hoaxes are E-Mails, which describe a dangerous new undetectable virus, usually using bogus 
technical terms. Hoaxes often ask you to avoid reading or downloading E-mails that have a 
particular subject line. For instance, the Good Times hoax claims to put your computer ‘s CPU 
in "‗a complexity infinite binary loop which can severely damage the processor‖. The hoax 
warns you not to read or download anything the subject ―Good Times‖ because the message 
is a virus. It then urges you to forward the warning to as many people as possible.  
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Sometimes hoaxes can cost you even more than a genuine virus incident. After all no anti-
virus will detect hoaxes because they are not viruses. Some companies panic when they receive 
a hoax virus warning and assume the worst, making the situation much worse.  

  
 What is a Firewall? 

A firewall is a type of cybersecurity tool that is used to filter traffic on a network. Firewalls 
can be used to separate network nodes from external traffic sources, internal traffic sources, or 
even specific applications. Firewalls can be software, hardware, or cloud-based, with each type 
of firewall having its own unique pros and cons. 
The primary goal of a firewall is to block malicious traffic requests and data packets while 
allowing legitimate traffic through. 
Firewall is a protective layer. Based on the pre-configured rules, it monitors and controls each 
packet passing through it. Broadly there are two types of firewall; hardware firewall and 
software firewall. 
Hardware firewall 
In this type of firewall, firewall is installed in a dedicated device. This device only runs the 
firewall. Since all resources of the device are available only for the firewall, it filters the traffic 
blazingly fast and accurate. It also offers several additional security features such as encryption 
and logging. 
Hardware firewalls are complex in configuration. Only experienced network administrators 
can configure these firewalls. Besides configuration, hardware firewalls also cost a lot of 
money as they use dedicated device. 
Fast speed and max accuracy are the advantages of the hardware firewall while high cost and 
complex configuration are the disadvantages of this firewall. 
Software firewall 
In this type of firewall, firewall is installed in a regular device. This device runs the firewall 
as the application software. Since this firewall accesses device resources in shared 
environment through the base system, it provides less speed and accuracy than the hardware 
firewall. Unlike hardware firewall, it provides limited features and functions. 
Software firewalls are easier in configuration. An average network user can easily customize 
these firewalls to meet his security requirements. Since software firewalls do not require any 
additional hardware to run, they do not increase the network cost. 
 

What does Anti-Spyware mean? 
Anti-spyware is a type of software that is designed to detect and remove unwanted spyware 
programs. Spyware is a type of malware that is installed on a computer without the user's 
knowledge in order to collect information about them. This can pose a security risk to the user, 
but more frequently spyware degrades system performance by taking up processing power, 
installing additional software, or redirecting users' browser activity. 
 
Anti-spyware may also be called apyware on the Internet. Because "a" and "s" sit next to each 
other on the keyboard, many people accidentally type "apyware" when they try to search 
"spyware." Manufacturers and other interested parties capitalize on this by advertising 
"spyware." 

 
Internet Terminologies  

The internet is a massive interconnection of computer systems. It consists of millions of 
calculating and computing devices. This includes the Desktop computers, smartphones, 
laptops, tablets, game consoles GPS units, and other computing devices. All of these connects 
to the internet. 
If you live in a place where everything seems so old-fashioned, the internet may not be familiar 
to you. Nevertheless, you don’t need to worry anymore, we put up basic internet 
terminologies to help you get familiar with the digital world. Check out the internet terms 
below. 
List of Basic Internet Terminologies 
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1.  Internet 
 
One of the most important and basic internet terminologies is the Internet itself. The Internet is 
a worldwide network of computers, which provides a wide array of information that follows a 
standard communication protocol. This 
communication protocol is what we call 
as TCP (Transmission Control Protocol) 
or IP (Internet Protocol). 
In 1969, the internet was known as 
ARPANET. It is coined by the Advanced 
Research Projects Agency of the United 
States of America. During that time, the 
Department of Defense was only using 
four computers to connect with each 
other. Today ARPANET is widely 
termed as the Internet. 

2. World Wide Web 
 
Another one of the basic Internet terminologies is the World Wide Web. World Wide Web or 
www is a collection of data stored and 
shared in the digital space. This collection 
of information form and connect into 
websites and divides into web pages. Tim 
Berne’s-Lee in the CERN laboratory 
invented it in 1989. 
The World Wide Web is accessible 
anywhere as long as there’s an internet 
connection. You can use a wireless router, 
Wi-Fi or Ethernet cable to access www 
through the internet. 

3. Host (Network) 
 
A Network Host is usually a computer or 
any device that connects to a computer 
network. It provides information and 
facilities to other computers and their users. 
In addition, you can use the term host when 
there’s two or more computer system that 
connects through a modem or other internet 
connection channels. 
 
 
 

4. Domain Name 
 
This is a friendly naming system for 
giving addresses to web pages and 
servers. It is a description of a 
computer’s location on the Internet. 
Usually, a dot separates a domain name, 
for 
example, www.google.com or www.slashdigit.com. 
In addition, Domain Names are part of the DNS (Domain Name System, a database 
of domain names and their corresponding IP addresses). Also, a domain name follows certain 
rules and algorithms in the DNS. 
 
 
 

https://www.internetsociety.org/internet/history-internet/brief-history-internet/
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5. Web Browser 
 
A web browser or browser is a software 
program that can access websites. Popular 
web browsers include Google Chrome, 
Apple’s Safari, Internet Explorer and 
Mozilla Firefox. Each web browser has its 
own settings and works separately from 
each other. However, they have the same 
function and that is to serve as portals to the 
World Wide Web. 
Moreover, web browsers allow you to surf, 
search any information from various websites on the internet. You also have a choice to pick 
your own web browser preference. If you like Chrome, you can stick with chrome or if you’re 
an Apple user, Safari is the best browser for you. 

6. IP Address 
 
An IP (Internet Protocol) address is a 
unique set of numbers assigned to a 
computing device that uses the internet 
protocol. Also, IP address identifies a 
device on the Internet communication 
network. Furthermore, it allows a 
system to be acknowledged by other 
systems. 
 

7. Homepage 
 
A Homepage is the main page of a particular 
website. Usually, this is the first page you see 
when you open a website. Additionally, a 
home page can have one of several different 
filenames. 
 
 
 
 

8. URL 
 
URL or short for “Universal Resource Locator.” From the 
name itself, it provides a way of locating a resource on the 
web. It also serves as a method of retrieving location on a 
computer network. 
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9. Search Engine 

 
Search Engine is a software system that works to search 
information on the World Wide Web. Common examples 
of online search engines are Google, Yahoo, and Bing. 
These programs allow you to search keywords and phrases 
to locate information on the Internet. 
 
 
 
 

 
Email 

Email, short for "electronic mail," is one of the most widely used features of the Internet, along 
with the web. It allows you to send and receive messages to and from anyone with an email 
address, anywhere in the world. 
Email uses multiple protocols within the TCP/IP suite. For example, SMTP is used to send 
messages, while the POP or IMAP protocols are used to retrieve messages from a mail server. 
When you configure an email account, you must define your email address, password, and the 
mail servers used to send and receive messages. Fortunately, most webmail services configure 
your account automatically, so you only need to enter your email address and password. 
However, if you use an email client like Microsoft Outlook or Apple Mail, you may need to 
manually configure each account. Besides the email address and password, you may also have 
to enter the incoming and outgoing mail servers and enter the correct port numbers for each 
one. 
The original email standard only supported plain text messages. Eventually, email evolved to 
support rich text with custom formatting. Today, email supports HTML, which allows emails 
to be formatted the same way as websites. HTML email messages can include images, links, 
and CSS layouts. You can also send files or "email attachments" along with messages. Most 
mail servers allow you to send multiple attachments with each message, but they limit the total 
size. In the early days of email, attachments were typically limited to one megabyte, but now 
many mail servers support email attachments that are 20 megabytes in size or more. 
Email Netiquette 
 

The following table lists down those abbreviations − 
Abbreviation Full-name 

A/D Analog-to-Digital 

ABC Atanasoff Berry Computer 

ACM Association for Computing Machinery 

AI Artificial Intelligence 

ALGOL Algorithmic Language 

ALU Arithmetic Logic Unit 
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AMD Advanced Micro Devices 

APRANET Advanced Research Project Agency Network 

ASCII American Standard Code for Information Interchange 

BASIC Beginners All-purpose Symbolic Instruction Code 

BCD Binary Coded Decimal 

BIOS Basic Input Output System 

BIPS Billions of Instructions Per Second 

BPI Bytes Per Inch 

CAD Computer Aided Design 

CAE Computer Aided Engineering 

CAN Campus Area Network 

CASE Computer Aided Software Engineering 

CD Compact Disk 

CDC Control Data Corporation 

CD-R CD-Recordable 

CD-ROM Compact Disk Read Only Memory 

CD-RW CD Read/Write 

CL Command Language 

CLI Command Line Interface 

COBOL Common Business Oriented 

CODASYL Conference On Data Systems 
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CPU Central Processing Unit 

CRT Cathode Ray Tube 

D/A Digital-to-Analog 

DAT Digital Audio Tape 

DBMS Data Base Management System 

DBS Demand Based Switching 

DDL Data Definition Language 

DDS Digital Data Storage 

DEC Digital Equipment Corporation 

DMA Direct Memory Access 

DNA Digital Network Architecture 

DPI Dots Per Inch 

DRAM Dynamic RAM 

DSN Distributed Systems Network 

DTS Digital Theater System 

DVD Digital Video/Versatile Disk 

EBCDIC Extended Binary Coded Decimal Interchange Code 

EDSAC Electronic Delay Storage Automatic Calculator 

EDVAC Electronic Discrete Variable Automatic Calculator 

EFM Eight-to-Fourteen Modulation 

ENIAC Electronic Numerical Integrator And Calculator 
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EPG Electronic Programming Guide 

EPIC Explicitly Parallel Instruction Computing 

EPROM Erasable Programmable Read-Only Memory 

FAT File Allocation Table 

FDM Frequency Division Multiplexing 

FEP Front End Processor 

FLOPS Floating Point Operations Per Second 

FM Frequency Modulation 

FMS File Management System 

FORTRAN Formula Translation 

FSK Frequency Shift Keying 

FTP File Transfer Protocol 

GB Giga Bytes 

GFLOPS Giga FLOPS 

GHz Giga Hertz 

GNU Gnu Not Unix 

GPRS General Packet Radio Service 

GSM Global System for Mobile communication 

GUI Graphical User Interface 

HP Hewlett Packard 

HSS Hierarchical Storage System 
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HTML Hypertext Markup Language 

HTTP Hypertext Transport Protocol 

IBM International Business Machine 

IC Integrated Circuit 

IDN Integrated Digital Networks 

IP Internet Protocol 

IrDA Infrared Data Association 

ISDN Integrated Services Digital Network 

ISP Internet Service Provider 

JPEG Joint Photographic Experts Group 

JRE Java Runtime Engine 

JSP Java Server Pages 

KB Kilo Bytes 

KHz Kilo Hertz 

LAN Local Area Network 

LCD Liquid Crystal Display 

LED Light Emitting Diode 

LPM Line Per Minute 

LSI Large Scale Integration 

MAN Metropolitan Area Network 

MAR Memory Address Register 
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MB Mega Bytes 

MBR Memory Buffer Register 

MHz Mega Hertz 

MIDI Musical Instrument Digital Interface 

MIPS Millions of Instructions Per Second 

MNP Microcosms Network Protocol 

MPEG Moving Pictures Experts Group 

MS-DOS Microsoft Disk Operating System 

MVT Multiprogramming with Variable Tasks 

NIC Network Interface Card 

NICNET National Informatics Center Network 

NOS Network Operating System 

OCR Optical Character Recognition 

OMR Optical Mark Reader 

OS Operating System 

OSI Open System Interconnection 

OSS Open Source Software 

PAN Personal Area Network 

PC Personal Computer 

PDF Portable Document Format 

PDL Program Design Language 
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PDP Program Data Processor 

PIP Peripheral Interchange Program 

PROM Programmable Read-Only Memory 

QoS Quality of Service 

RAM Random Access Memory 

ROM Read Only Memory 

SDLC Software Development Life Cycle 

SEQUEL Structured English Query Language 

SGML Syntax for Generalized Markup Language 

SIMM Single In-line Memory Module 

SNA Systems Network Architecture 

SNOBOL String Oriented and symbolic Language 

SQL Structured Query Language 

SRAM Static RAM 

SSI Small Scale Integration 

TB Tara Bytes 

TCP Transport Control Protocol 

TDM Time Division Multiplexing 

UDP User Datagram Protocol 

ULSI Ultra Large Scale Integration 

UPC Universal Product Code 
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URL Uniform Resource Locator 

USB Universal Serial Bus 

UTF Unicode Transformation Format 

VAN Value Added Network 

VCR Video Cassette Recorder 

VDT Video Display Terminal 

VGA Video Graphics Array 

VOD Video-On-Demand 

VoIP Voice over Internet Protocol 

VSAT Very Small Aperture Terminal 

WAN Wide Area Network 

WAP Wireless Application Protocol 

WiMAX Worldwide Interoperability for Microwave Access 

WLAN Wireless Local Area Network 

WLL Wireless Local Loop 

WORM Write Once Read Many 

WWW World Wide Web 

XHTML extensible Hypertext Markup Language 

XML extensible Markup Language 

X.400 Electronic Mail Protocol 

X.500 Directory Server Protocol 
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