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J) Theory Session Outcomes (TSOs) and Units: T2418104                  

Major Theory Session Outcomes (TSOs) Units  Relevant 

COs 

Number(s) 

TSO 1a. Describe the anatomy of the Computer 

System. 

TSO 1b. List the different Input and Output 

devices. 

TSO 1c. Identify the different types of memory in 

computer systems. 

TSO 1d. Describe communication between 

different components of a computer. 

TSO 1e. Describe the functionalities of a 

computer system. 

TSO 1f. Use Internet digital Platforms  

 

 

Unit-1.0 Basics of Computer System  

 

1.1 Computer System and its Components. 

- Generation of Computer 

- Anatomy of Computer Systems 

- Input and output device 

- Motherboard 

- Peripherals 

- Backend and Front end of System Unit 

1.2.   Storage device in Computer System  

- Primary Storage 

- Secondary Storage 

1.3.  CPU Components 

- Register 

- Control Unit 

- ALU 

1.4.  Types of Bus  

- Address Bus 

- Data Bus 

- Control Bus 

1.5 Search Engine 

- Introduction 

- Search Query 

- Applications of Internet Digital 

Platforms (BHIM, Digi-Locker, m-

paravian, NPTEL etc.) 

CO1 

 

 

TSO 2a. Convert Binary numbers into different 

number systems 

TSO 2b. Classify Basic Logic gates and Universal 

Gates  

TSO 2c. Use basic universal logic gates to design 

simple digital logic circuit functions 

Unit 2.0 Digital Logic and Number System 

 

2.1    Introduction to digital computers 

      and number system 

- Binary number system 

- Base conversions (Binary, Decimal, 

Hexadecimal, Octal) 

- Binary Coded Decimal 

2.2 Basic Logic gates 

- AND, OR, INVERTER, XOR, XNOR 

       -     Working of Universal Gates 

- NAND Gate  

- NOR Gate 

CO2 

 

TSO 3a. Explain the functions and services of OS. 

TSO 3b. Explain different types of operating 

systems.  

TSO 3c. Write steps to Install Windows/Linux 

Operating System using a hypervisor.   

TSO 3d. Differentiate the licensed and freeware 

software.  

 

Unit 3.0 Computer Software and Operating System 

 

3.1 Different Types of Computer Software 

- Application Software 

- System Software 

- Utility Software 

3.2 General features of OS 

- Introduction 

- Need, Functions, Services 

        3.2 Types of OS  

- Batch Operating System. 

- Multitasking/Time-Sharing OS. 

- Multiprocessing OS. 

CO3 
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Major Theory Session Outcomes (TSOs) Units  Relevant 

COs 

Number(s) 

- Real-Time OS. 

- Distributed OS. 

- Network OS. 

- Mobile OS 

3.3 Windows & Linux Operating Systems (Installation) 

- Microsoft Windows OS (History Basic 

Features, Current State of OS) 

-  Linux Operating System (Architecture, 

Components of Linux System, Kernel Mode 

vs User Mode, Basic Features) 

3.4    Proprietary & Open-source software  

TSO.4a Compare various computer network 

topologies and types of networks. 

TSO.4b Describe the functions of Networking 

Devices. 

TSO.4c Classify the concepts of Modulation & 

Multiplexing for Digital Communication. 

Describe various wired and wireless 

media for digital communications. 

TSO.4d Explain the use of IP   addressing 

systems, DNS, and communication 

devices in the Internet and Intranet. 

 

Unit.4.0 Computer Network and Internet Tools  

 

4.1 Basic terminology of Computer Network 

- Network and its types (LAN, MAN, WAN) 

4.2 Network Topology (Bus, Ring, Star, Mesh) 

4.3   Networking Devices (Types and use)  

- Hub, Switch, Router, Bridge, Gateway, 

Modem, Repeater, Wireless Access Point, 

NIC 

 

4.4 Transmission modes (Simplex, 

               half-duplex, Full-duplex) 

4.5 Modulation (Definition and Need) 

- Types of Analog Modulation 

- Types of Digital Modulation  

4.6 Wired and Wireless media 

- Twisted -pair, 

- Coaxial, 

- Fiber Optics, 

- Radio 

- Infrared 

- Satellite 

4.7 Internet & Intranet 

- URL  

- Internet  

- Intranet  

- Comparison between Intranet & Internet 

 

4.8 Network Addressing (IPv4) 

- Internet Protocol (need, types) 

- Classful addressing scheme, Address space, 

notations, netid, hostid 

- Need of IPv6 

CO4 and 

CO5 

TSO 5a. Explain concepts of Information Security for 

Data Protection. 

TSO 5b. Classify various cyber-attacks. 

TSO 5c. Describe cyber laws for data protection and 

IPR 

 

Unit. 5.0 Information Security 

5.1 Need for Information Security 

- Definition of various terms of Information 

Security. 

- Cryptography 

- Vulnerability 

- Threat 

- Attack 

- Encryption 

- Decryption 

CO6 
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Major Theory Session Outcomes (TSOs) Units  Relevant 

COs 

Number(s) 

5.2The Principles of Security & Confidentiality, 

Integrity, Availability (CIA triad) 

5.3Security services, Use of Firewall 

5.3.1 Cyberattacks  

- Introduction of common types of attacks 

(Malware, Man-in-the-middle attack, 

Denial-of-service attack, SQL injection, 

Phishing, Password cracking.) 

5.3.2 Cyber Law 

IT Amendment Act 2008 (Section 66 & 67) 

Note: One major TSO may require more than one Theory session/Period. 

 

K)   Suggested Laboratory (Practical) Session Outcomes (LSOs) and List of Practical: P2418104 

Practical/Lab Session Outcomes (LSOs) 
S. 

No. 
Laboratory Experiment/Practical Titles 

Relevant 

COs 

Number(s) 

LSO 1.1. Install device driver. 

LSO 1.2. Install given software on your system.  

LSO 1.3. Perform Registration process on digital 

India platform.  

 

1. 

 

1.1 Identify specifications of various types 

of computer systems available in your 

institute. 

1.2 Install Printer, scanner driver. 

1.3 Install any two freeware or open-

source software/tool by using web 

browser 

1.4 Use Digital India Platforms: BHIM, Dig-

Locker, m-parivahan, NPTEL. 

CO-1 

LSO 2.1. Verify truth table of basic logic gates 

LSO 2.2. Design basic logical gates with NAND and 

Nor gates 

 

 

2. 

2.1 Using Integrated circuit (IC), verify the 

truth table of basic logic gates.  

2.2 Verify  truth table and digital logic 

circuits of basic logic gates with the 

help of NAND gate using IC. 

2.3 Design digital logic circuit functions of 

basic logic gates with the help of the 

universal gate-NOR Gate using IC. 

CO-2 

LSO 3.1 Identify different software in the PC 

LSO 3.2 Install different operating systems on PC. 

LSO 3.3 Use different Linux commands in real life. 

 

3. 

3.1 Install windows and Linux operating 

system 

3.2 Practice of Basic UNIX Commands and 

various UNIX editors such as vi, ed, ex. 

CO-3 

LSO 4.1. Configure IPV4 addressing in the pc of a 

network 

LSO 4.2. Implement the cross-wired cable and 

straight-through cable using a clamping 

tool. 

LSO 4.3. Interpret Ping and Traceroute Output. 

4 4.1 Identify the different networking 

devices. 

4.2 Configure the IPv4 address in every 

computer in the computer network lab 

4.3 Learn different LAN connections in the 

computer network lab. 

4.4 Practically implement the cross-wired 

cable and straight-through cable using 

the clamping tool. 

4.5 Interpreting Ping and Traceroute 

Output 

4.6 Run Packet tracer tool 

 

 

CO-4 
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Technical Classes  By: Dhruv sir 

The generation of computers can be broadly divided into five phases, known as 
“generations,” each marked by significant technological advancements. 

 

### **1st Generation (1940s-1950s)** 

- **Technology:** Vacuum tubes 

Vacuum tubes were key components in early electronic devices, especially in the first 
generation of computers. They were essential in amplifying and switching electrical signals, 
and they played a crucial role in the development of early radio, television, and computers. 

 

### **Key Features of Vacuum Tubes:** 

1. **Structure:** : A vacuum tube consists of a sealed glass or metal container from which 
air is evacuated, creating a vacuum. Inside the tube are electrodes (typically cathode, 
anode, and sometimes a grid). 

   - **Cathode:** Emits electrons when heated. 

   - **Anode:** Collects the electrons. 

   - **Grid:** Controls the flow of electrons between the cathode and anode, allowing 
amplification or switching. 
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Technical Classes  By: Dhruv sir 

2. **Functions:** 

   - **Amplification:** Vacuum tubes could amplify weak electrical signals by controlling 
the electron flow between the cathode and anode. 

   - **Switching:** By turning the electron flow on or off, vacuum tubes could act as 
switches, crucial for binary operations in early computers. 

 

3. **Applications:** 

   - Early computers like the **ENIAC** used vacuum tubes for processing information. 

   - Vacuum tubes were also widely used in radios, televisions, and other early electronic 
communication systems. 

 

### **Advantages:** 

- Allowed the first computers and electronic devices to process signals and perform 
calculations. 

- Provided high-speed amplification in radio and audio systems. 

 

### **Disadvantages:** 

- **Size:** They were bulky and took up a lot of space. 

- **Heat:** They generated a significant amount of heat, leading to energy inefficiency. 

- **Power Consumption:** Vacuum tubes consumed large amounts of power. 

- **Reliability:** They were prone to burnout and frequent failure, requiring constant 
maintenance. 

- **Notable Computers:** ENIAC, UNIVAC 

- **Characteristics:**  

  - Huge in size and consumed a lot of power. 

  - Programming was done using machine language. 

  - Used punch cards for input. 

- **Advances:** Introduction of basic computation, first programmable machines. 
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Technical Classes  By: Dhruv sir 
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Technical Classes  By: Dhruv sir 

Vacuum tubes were gradually replaced by transistors in the 1950s and 1960s, which were 
smaller, more energy-efficient, and reliable. This transition marked the shift from the first to 
the second generation of computers. 

 

### **2nd Generation (1950s-1960s)** 

- **Technology:** Transistors 

Transistors are semiconductor devices that revolutionized the field of electronics and 
computing by serving as switches or amplifiers of electrical signals. They replaced bulky 
vacuum tubes and became the key component in the second generation of computers, 
leading to smaller, faster, and more reliable machines. 

 

 

Te
ch

ni
ca

l C
la

ss
es

 (9
15

55
 6

37
77

)



Technical Classes  By: Dhruv sir 

 

Structure: Transistors are made of semiconductor materials, typically silicon or germanium. 
They have three terminals: emitter, base, and collector (in bipolar junction transistors), or 
source, gate, and drain (in field-effect transistors). 

Functionality:  

Switching: Transistors can turn current on or off, making them ideal for binary logic 
operations in computers. 

Amplification: They can amplify weak electrical signals, which is useful in communication 
devices like radios and televisions. 

- **Notable Computers:** IBM 7094, UNIVAC 1108 

- **Characteristics:** 

  - Smaller, more reliable, and energy-efficient compared to vacuum tube computers. 

  - Programming was done using assembly language and early high-level languages like 
COBOL and FORTRAN. 

- **Advances:** Faster processing, higher reliability. 
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Technical Classes  By: Dhruv sir 

### **3rd Generation (1960s-1970s)** 

- **Technology:** Integrated Circuits (ICs) 

Integrated Circuits (ICs) are a revolutionary technology in electronics that allowed multiple 
transistors, resistors, capacitors, and other electronic components to be fabricated onto a 
single piece of semiconductor material, usually silicon. This breakthrough enabled the 
miniaturization of electronic devices and the mass production of more powerful, reliable, 
and affordable technology. 

 

 

 

- **Notable Computers:** IBM System/360, PDP-8 
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Technical Classes  By: Dhruv sir 

- **Characteristics:** 

  - Further reduction in size, cost, and power consumption. 

  - Multitasking and time-sharing were introduced. 

  - Operating systems began to be widely used. 

- **Advances:** Miniaturization, greater processing power, more widespread use in 
business and government. 

 

### **4th Generation (1970s-Present)** 

- **Technology:** Microprocessors (LSI, VLSI) 
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Technical Classes  By: Dhruv sir 

- **Notable Computers:** IBM PC, Apple II 

- **Characteristics:** 

  - Use of microprocessors allowed the development of personal computers (PCs). 

  - Graphical user interfaces (GUIs) became standard. 

  - Introduction of portable and home computing. 

- **Advances:** Dramatic increase in speed, availability to the general public, start of the 
internet era. 

 

### **5th Generation (Present and Future)** 

- **Technology:** Artificial Intelligence (AI) and Quantum Computing 

- **Characteristics:** 

  - Development of computers that can learn and adapt (AI-based systems). 

  - Parallel processing, high-speed networking, and cloud computing. 

  - Research in quantum computers, which may lead to exponentially faster processing. 

- **Advances:** Ongoing developments in AI, natural language processing, and quantum 
computing. 

 

These generations reflect the rapid evolution of computer technology, from bulky machines 
for government and business use to personal computers and the current frontier of AI and 
quantum advancements. 
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