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Computer is a term derived from the term ‘compute’ which means to calculate. Computer takes input 

from the user, processes it and displays output. It is a device that works on a set of instructions. It takes 

input from the user, processes the input according to the set of instructions and gives the output.  

Computer is an electronic device and works on electronic signals. The on and off signals denote 1 and 0 

respectively. The binary language, also called machine language, works on two digits 0 and 1.  

 

Characteristics of a computer:  

Speed: Ability to process data and instructions at a very high speed. A typical high-speed computer can 

perform about 3-4 mips (million instructions per second).  

Versatility: is the ability of a computer to do a variety of jobs with ease. One moment you can type a 

letter using any of the available word processing packages, and the same machine to do calculations 

yielding the salaries of employees of an organization. 

Accuracy: Not only does the machine performs varied jobs with high speed, but also does them with 

high precision and accuracy.  

Diligence: Ability to perform the same task repeatedly over and over again without getting bored!  

Memory: The computer’s main memory is volatile, i.e., it is lost when we switch off the computer. 

Therefore, computers are provided another form of memory that does not fade away when it is switched 

off. It is called secondary memory and is available in the form of floppy disks, pen drives, portable hard 

disks. 

Storage: Huge amount of data and information can be stored in a computer for 

future retrieval.  

Intelligence: With the advent of artificial intelligence techniques, we now have machines which can 

drive a car without a human driver or play chess against the best players. 

 

Components of Computer 

1. Accepts Input: A set of instructions and data is provided through the 

input devices such as keyboard and mouse. A set of instructions provided to the 

computer for doing a task is called a program. 

2. Storage: The inputs received are stored in the computer memory, 

called random access memory (RAM). Storage plays a very important role. 

3. Control: The manner in which the program is to be executed is managed by the 

control unit of the computer.  

4. Processing: The inputs provided by the user are processed by the central processing 

unit as per the specified instructions.  

5. Provides Output: The outcome of the computation carried out by the computer is 

often directed to the display device such as the monitor or printer.  

 

Operating system 

The operating system acts as an interface between the users of the system and hardware of the system. 

 

Functions of an Operating system can be broadly categorized as: 
− Communication Manager 

− Resource Management 

− Process Management 

− File Management 

− Memory Management 

 

 

The prime functions of an operating system can be broadly categorized: 



 

Communication Manager: Manages the communication needs of the system, be it communicating with 

the peripheral devices or the internet, are addressed by the operating system. 

Process Management: A process is a program currently executing in the memory or waiting for the 

CPU. In a computer there are multiple processes in the system. The OS manages, controls, schedules all 

the processes being executed in the computer. It decides which process gets the processor and for how 

long. 

 

Resource management: are the memory of the computer, the CPU time, files,secondary storage, 

input/output devices etc. Process management: The OS manages, controls, schedules all the processes 

being executed in the computer. It decides which process gets the processor and for how long. 

File management: Operating system takes care of all the files and folders (directories) maintained on 

the computer disk. The basic tasks that a user needs to perform on files are creation, renaming, deletion, 

copying or moving of a file or folder. 

Memory management: The memory management component 

of an operating system allocates memory to the processes in a dynamic manner that is allocated on 

demand and released when not needed. 

 

Types of Operating system 
Operating systems can be classified in different ways; depending on various parameters. 

Single-tasking and Multi-tasking 

Single tasking such operating systems allow execution of only a single program at any given instant 

Mutli-tasking: As the name suggests, multi-tasking operating system can execute more than one 

programs simultaneously. The processor time, in this case, is divided amongst various processes. 

Single user and Multi-user 

Single-user operating systems allow only one user to use the system. The desktop systems can be 

classified as typical single user systems 

Multi-user operating systems allow many users to access the system by maintaining an account of all 

the registered users. 

 

Real-time Operating System: Operating systems which ensure that the response time is fixed are 

categorized as real-time operating systems. They are intended for applications where data needs to be 

processed quickly, without any significant delays. For example, an antiaircraft missile system must fire 

as soon as it receives signal from the enemy aircraft, before it leaves the bomb and flies away. 

Batch Processing Systems: In a batch processing systems, similar jobs are clubbed together and 

submitted as a block to the processor for execution. User intervention is minimal in such systems. The 

jobs are picked up one by one and executed. 

 

Troubleshooting Hardware Problem  

Monitor is not Showing any Display/ The Screen is Blank  
The System is in Sleep Mode: The computer may be in Sleep mode. Click the mouse or press any key on 

the keyboard to wake it up.  

Check All Connections: For a desktop, ensure a proper connection of a cable connecting the monitor and 

a computer cabinet. Check that the power cables of the monitor and cabinet are plugged into the electric 

socket and the power is turned on. 

  

Laptop’s Battery is Low: The laptop’s battery could be very low, causing the laptop to switch off. 

Connect the charging cable to the laptop and plug it into the electric socket. The laptop will start 

charging, and in a few minutes, the laptop can be switched on.  

 

Keyboard Troubleshooting  
If the keyboard is not responding, try the following:  

Check Connections: Check the connection of the keyboard to the computer. If it is not connected, or the 

connection is loose, connect it properly to the computer.  



 

Check for any Damage: Inspect the keyboard cord for any damage. If any damage is found, the 

keyboard may need to be repaired or replaced.  

Change Batteries: For a wireless keyboard, the batteries may have discharged. You may need to change 

the batteries.  

Keys are stuck: If one of the keys on your keyboard is stuck, you need to clean the keyboard.  

You will have to first turn off the computer. As the keyboard is stuck, you may need to use a mouse if 

required. Remove dust with the help of a brush, and wipe the keyboard clean with a damp cloth (water 

should not be dripping from the cloth).  

 

Troubleshooting Printer Problems  
The Printer is Not Connected Properly or Not Switched On: Ensure that the printer cables are 

connected properly. If the printer is not switched on, switch it on.  

The Printer is Out Of Paper: If the printer does not have paper, put paper in the paper tray and try 

printing again.  

The Printer Paper Jam (Paper is caught in the Printer): Open the printer and remove the paper caught 

in the printer. Close the printer and try printing again.  

The Ink Cartridge of Printer is Empty: Most printers give a warning message when the ink levels are 

low (insufficient for printing). Change the ink cartridge and try again.  

Incorrect Printer Driver: The printer driver may be incorrect. You would need to install a new printer 

driver. The latest driver can be downloaded from the manufacturer’s website. Some printers, when 

connected to the internet, give a message when driver updates are available.  

Consult your system administrator before installing any new software.  

The Printer and Computer are Communicating Properly: This problem is more common when a 

wireless connection is being used to connect a PC/ laptop to a printer. Check that the IP address 

configured on your computer matches the Dynamic IP address allocated to the printer (If the printer is 

connected through WI-FI (a wireless network) the configured IP Address could be different from the 

one stored on your PC).  

Before troubleshooting the printer’s IP address, you need to ensure that both your system and printer are 

connected by means of a network – through a wireless connection or through Ethernet.  

 

Unit-2: Networking and Internet: 

Computer Networks 

A computer network is a collection of interconnected autonomous computing devices so as to exchange 

information or share resources. Nodes or stations are electronic devices such as computers, printers, Fax 

machines, and telephones which communicate with each other by sending and receiving data/message. 

Sender: The node that is responsible for sending the data. 

Receiver: The node that is responsible for receiving the data. 

Message: Message is the information or meaningful data that is being communicated   

                 in a structured form. 

Channel: Channel is the communication medium through which message is transmitted. 

 

A collection of interconnected nodes which communicate by means of some channel form computer 

network.  

The communication taking place in a computer network can be categorized as simplex, half-duplex, and 

full-duplex.  

Simplex mode, information can be transferred only in one direction. This mode is termed 

unidirectional.  

Half-duplex mode is a bidirectional communication between the two nodes, however, only one node at 

a time can transmit the data. This mode is generally used for transferring files between nodes in a low-

bandwidth setting.  

Full-duplex mode, both communicating parties can send and receive at the same time. NIC (Network 

Interface Card) on the systems for networking supports full-duplex mode. 

 



 

Resource Sharing: Connecting computers through networking allows us to share hardware and software 

resources. Examples of hardware resources include peripherals (for example, printers and scanners), 

CPU, and memory.  

Communication: Connecting computers through a network facilitates exchange of information amongst 

the nodes in the network. For example, any of the computer systems may send data to any of the three 

computer systems or the printer, as it is connected to every node in the network.  

 

Advantages of Networks: 

• Share resources: Such as printer and scanner. This is cheaper than buying equipment for each 

computer. 

• Can share software: Software can be installed centrally rather than on each machine. This is 

much cheaper than buying licence for every machine. 

• Share storage: Being able to access files from any machine on the network can share data. 

• Improve communications: Messages can be sent. 

Disadvantages of Network: 

• The systems are more sophisticated and complex to run. This can add to costs and you may need 

specialist staff to run the network. 

• If software and files are held centrally, it may be impossible to carry out any work if the central 

server fails. 

• Files security is more important especially if connected to WANs eg. Protection from viruses. 

 

A transmission medium refers to the channel of transmission through which data can be transmitted 

from one node to another in the form of signal. 

Guided Medium: The term refers to physical conductor such as twisted pair, coaxial cable, and fibre 

optics. In twisted pair and coaxial cable, the signal travels as voltage and current signal whereas in 

optical fibre, the signal is in the form of light. 

Unguided Medium: The unguided medium uses electro-magnetic waves that do not require a physical 

conductor. Examples of unguided medium include infrared, radio and microwave. 

 

Network Devices 

Creation of a network requires various network devices, each of which plays a specific role in the 

network. 

Repeater: With increase in distance, a signal may become weak and distorted. A repeater is used to 

restore the input signal to its original form, so that it can travel a larger distance. 

Hub: Comprises several input/output (I/O) ports, each of which connects to a single cable 

Bridge: Is a multiport device used for connecting two or more local area networks (LAN),possibly 

operating at different speeds  

Switch: Are used to connect individual nodes in the network with each other. Each node within network 

is connected to a unique port in the switch. 

Router: Are used for connecting various networks (LAN or WAN) with each other. A router transmits 

data from incoming network to another network.  

Gateway: A gateway connects networks based on different protocol technologies to communicate with 

each other 

 

Network Types 

On the basis of geographical span, network can be broadly categorized as PAN, LAN, MAN and WAN. 

  

PAN stands for Personal Area Network is a computer network used for communication among 

computer and devices close to one person. 

LAN stands for Local Area Network. Local Area networks are private networks and can span a radius 

of up to 1 Km. They are generally established within a building or campus 

MAN stands for Metropolitan Area Network. It may be owned by a single organization or by many 

individuals or organizations. These networks are used to establish link within a city, and span an area of 

radius up to 50 Km. 



 

WAN stands for Wide Area Network. Typically a WAN spans a segment of about1000 Km. They are 

used for long distance communication and are well suited for connecting remote areas. 

 

Topology 
The arrangement (also called layout) of nodes in a network is called network topology. 

Bus Topology: There is a long cable, called backbone cable (or simply backbone), that connects various 

nodes through connector called tap. 

Ring Topology: all the devices are attached through a cable in the form of ring. The message to be 

communicated is transmitted in one direction. 

Star Topology: all the devices are connected to the central controller called hub. 

Mesh Topology: every node is connected with every other node in the network. 

Tree Topology: is a hybrid topology using combination of star and bus topology. 

 

Identification of computers and users over a network  
MAC addresses are 12-digit hexadecimal (or 48 bit) numbers. By convention, MAC addresses are 

usually written in one of the following two formats:  

MM:MM:MM: SS: SS:SS 

The first half (MM:MM:MM) of a MAC address contains the ID number of the adapter manufacturer. 

The second half (SS: SS:SS) of a MAC address represents the serial number assigned to the adapter 

(NIC) by its manufacturer. 

 

Every machine in a network has another unique identifying number, called its IP Address. An IP 

address is a group of four bytes (or 32 bits) each of which can be a number from 0 to 255. A typical IP 

address looks like this: 192.168.1.1 

 

INTERNET AND ITS TERMINOLOGY 
Digital literacy: Digital literacy refers to raising knowledge and awareness about technology such as 

desktop computers, smartphones, tablets, and other electronic gadgets. It also includes familiarity with 

software tools and the Internet.  

Internet Services: Network services are applications hosted by servers on a computer network, to 

provide some functionality for users of the network. There are several applications of Internet such as e-

mail, file transfer, remote login, and World Wide Web (WWW).  

Electronic Mail (E-Mail)  
An email may be a written text and may include multimedia attachment consisting of text, audio, image, 

or video. Senders of the e-mail may send it to one or more intended recipients. Sending and receiving of 

mails can take place through web based email application also called webmail application. 

File Transfer: Transferring files from one machine to another through a TCP based network is done 

using FTP (File Transfer Protocol). 

Remote Login (TELNET): TELNET stands for TErminaLNETwork. It is a client server based 

application that allows the user working on one system to access a remote system. 

World Wide Web (WWW): commonly known as web, is a repository of information on machines 

spread all over the Internet and linked to each other. The information is organized in the form of 

documents called web pages. A web page may contain text, images, audio, videos, and information for 

linking the web pages in the form of hyperlinks. 

 

A wide network of networks i.e. interconnection of WANS form the global Internet. 

TCP/IP Model 
The TC P/IP (Transmission Control Protocol/Internet Protocol) is often called the glue which holds 

Internet and WWW (collection of servers where information is stored) together. 

 

Application layer:-Data/message is created at the sender’s end and at the receiving end it is examined 

and processed. This layer is also responsible for enveloping the message to be sent with the header.  

 



 

Transport layer:-Application layer passes the message to the Transport layer which appends the 

information about the source and destination ports of the processes at two ends. Two end-to-end 

protocols operate at this layer, namely TCP and UDP. TCP (Transmission Control Protocol) is a reliable 

connection-oriented protocol needed when timely and error free delivery of data is important. UDP 

(User Datagram Protocol) is an unreliable connectionless protocol for short messages and client server 

request-reply messages, where immediate response is more important rather than assured delivery.  

 

Internet Layer:-Transport layer hands over the segments to the Internet layer which adds source and 

destination machine network address (also termed IP address). 

 

Link layer is also called Host to Internet layer. This layer is responsible for adding the header 

containing the sender and receiver physical address to the packet received from the Internet layer. 

 

Network Safety Concerns 
With increase in use of network for accessing data and resource sharing, security is becoming a prime 

concern. Large amount of data placed on the Internet and substantially increasing number of users are 

leading to security issues such as misuse of data, hacking, copyright issues and many more. 

Malwares: The term malware refers to malicious software (programs) designed with the intension to 

affect the normal functionality by causing harm to the system, or with the intension of getting 

unauthorized access to the system, or denying access to legitimate users of computing resources. A 

malware may be virus, worm, Trojan horse, or spam.  

 

Virus  
A virus is a software code that may harm your system by overwriting or corrupting the system files. A 

computer virus is similar in action to viruses in our body which replicate themselves and affect body 

cells. The affected part is called the infected area. 

 

Worm  
A worm is often received via network, and it automatically keeps on creating several copies of itself on 

the hard disk thereby flooding the hard disk. When a worm is received as an email attachment, it is 

automatically forwarded to the recipients leading to network congestion. 

 

Trojan Horse  
Trojan Horse is a code that appears to be desirable and useful but ends up harming the system.  

Trojan horse can attach itself with a safe application. For example, it may be attached to any game 

downloaded over the Internet.  

 

Eavesdropping  
Eavesdropping is the act of secretly or stealthily listening to the private conversation or communications 

of others without their consent. Eavesdropping is done through telephone lines, cellular networks, 

email, and instant messaging. 

 

Cybercrimes are the crimes related to the misuse of computers or the Internet such as theft, fraud, and 

forgery. The IT act defines cybercrime as an unlawful act where in the computer is either a tool or a 

target or both. Some of these crimes are mentioned below 

 

Cyber bullying: Harassment or bullying inflicted through the use of electronic or communication 

devices such as computer, mobile phone, laptop, etc.  

Cyber stalking: Use of electronic communication by a person to follow a person or attempts to contact 

a person to foster personal interaction repeatedly despite a clear indication of disinterest by such person.  

Online Job Fraud: An attempt to defraud people who need employment by giving them a false hope/ 

promise of better employment with higher wages.  

Vishing: To seek personal information like Customer ID, Net Banking password, ATM PIN, OTP, Card 

expiry date, CVV etc. through a phone call.  



 

 

Network Security Tools and Services:  

Measures while accessing Internet. 
Protection using Anti-Virus: Anti-virus is software that aims to protect your system against malicious 

and potentially unwanted programs. It is responsible for detecting these malicious programs by 

searching for them, and removing them to keep the system protected. 

Protection using Firewall: A firewall aims at protecting the internal network of an organization, home, 

or individual from malicious traffic from external networks. 

Password managers: Is a software application that helps a user store and organize passwords. 

Password managers usually store passwords encrypted, requiring the user to create a master password; a 

single, ideally very strong password which grants the user access to their entire password database from 

top to bottom 

 

Cyber Security 
Cybercrimes are the crimes related to the misuse of computer or Internet such as theft, fraud, and 

forgery. The IT act defines cybercrime as an unlawful act where in the computer is either a tool or a 

target or both. For cyber security, an amendment in IT Act 2000 named Information Technology 

Amendment Act,2008 was also introduced.  

 

Some of these crimes are mentioned below 
 Sending spam mails to uninterested recipients. 

 Hacking someone’s account or system. 

 Stealing someone’s personal information through phishing 

 Harassing someone through mails, messages or social networking. 

 Posting offensive content on any site or sending it to anyone. 

 Forging someone’s digital signatures 

 Providing misleading information to clients/ general public through use of Internet Resources 

 

Protective Measures while accessing Internet 
 Never click on a suspicious link specified on a web page or send through a mail 

 Make sure that passwords are strong and are changed frequently. 

 Never disclose personal information such as account details, passwords, credit and debit card 

details, and other valuable information. 

 Ensure that the web browser being used for accessing web is updated and is secure. 

 Make sure that the website address is properly spelled. Because there may be two websites with 

almost same name, one being a phishing website. 

 Anti-virus software should be up to date. 

 Delete cookies periodically. A cookie is small piece of information about the client browsing a 

website. 

 Be selective while making friends on the social networking site. Do not send or accept 

friendship requests from any unknown user.  

 Do not post any offensive content on social networking site as it may lead to a criminal action 

against you.  

 Beware before spreading any kind of a rumor as it may be treated as a cyber-crime.  

 If someone is harassing or threatening you, take snapshot of it as a proof, and block the person. 

Also, report the incident to the site administrator.  

 Use updated antivirus and firewall, secure browsing, and password management techniques.  

 

Note: ‘Content developed/prepared absolutely from home. 


