
 
Mukesh Patel School of Technology Management & Engineering 

 
 

Program:  B. Tech (Computer Science) Semester: III 

Course: Essentials of Computer Science Module Code:  

Teaching Scheme Evaluation Scheme 

Lecture 
(Hours 

per 
week) 

Practical 
(Hours 

per 
week) 

Tutorial 
(Hours 

per 
week) 

Credit 

Internal 
Continuous 

Assessment (ICA) 
(Marks - 50) 

Term End 
Examinations 

(TEE) 
(Marks- 100 in 

Question Paper) 

2 0 0 2 Marks Scaled to 50 Marks Scaled to 50 

Pre-requisite: Programming for Problem Solving, Data Structures & Algorithms  

Course Objectives 

This course provides a concise introduction to fundamentals of how computer works, 
different programming paradigms and writing efficient programs. It covers how hardware 
and software work together to provide good user experience and ensure security of the 
system.  It also provides the understanding fundamentals of Cloud Computing & Machine 
Learning. 

Course Outcomes:  
After successful completion of this course, students will be able to-  
1. Understand number system and fundamentals of computer system. 
2. Build efficient programs & algorithms   
3. Demonstrate basic ideas about Operating System, Computer Networks, 

Distributed System. 
4. Discuss how to ensure system security, fundamentals of Cloud Computing and 

Machine Learning.  
Detailed Syllabus 

Unit Description Duration 

1 

Fundamentals of Computer System and Number System: 
von Neumann Architecture, CPU: Fetch, Decode, Execute, and Store, 
Main Memory and Secondary Storage, Introduction to number system 
and their conversion, Binary weighted and non-weighted codes: BCD, 
Excess 3 and gray cod . 

05 

2 

Programming, Algorithm and Data Structure:  
Programming Language Fundamentals, Programming Paradigms, 
What Is an Algorithm, Good and Not So Good Algorithm, 
Fundamental Data Structures and Algorithms, Problem Solving 
Techniques, Class of Problems, Databases, Introduction to 
Hierarchical and network databases. 

04 

3 

Operating System:  
What Is an Operating System, Why We Need an OS, Responsibilities 
of an OS, Scheduling, Memory Management, I/O Management, File 
Systems, Access and Protection, User Interface and Shell 

05 
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4

Computer Networks and Distributed System:
History and Evolution of Networks and the Internet, Protocols: 
Stateful and Stateless, Internet Protocol (IP): TCP and UDP, 
Distributed Systems: Prominent Architectures, Distributed System 
Examples, Case Study: Web Application

04

5
Computer Security: Access Control, Communication Security,
Security of Data in Motion, Writing Secure Programs: Where Do We 
Start?

03

6

Cloud Computing: Cloud Computing Models, Benefits of Cloud 
Computing, Cloud Deployment Configurations, Cloud Configuration 
Interface/Mechanism, Cloud Service Providers, Considerations for 
Developing Portable and Interoperable Cloud Solutions.

05

7

Machine Learning: Brief History of Machine Learning, Artificial 
Intelligence, Machine Learning, and Deep Learning, Fundamental 
Tenets of Machine Learning, Categories of Machine learning, 
Machine Learning in Practice, Machine Learning and Cloud 
Computing. 

04

Total 30

Text Books

1.
st Edition 2021.

Reference Books

1.
2. M. Morris PHI, 5th

Edition 2013.

      

______________

Signature

(Head of the Department)
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Program:  B. Tech (Computer Science) Semester: III 

Course: Digital Circuits and Computer Architecture Module Code:  
Teaching Scheme Evaluation Scheme 

Lecture 
(Hours 

per 
week) 

Practical 
(Hours 

per 
week) 

Tutorial 
(Hours 

per 
week) 

 
Credit 

Internal 
Continuous 

Assessment (ICA) 
(Marks - 50) 

Term End 
Examinations (TEE) 

(Marks- 100 in 
Question Paper) 

3 2 0 4 Marks Scaled to 50 Marks Scaled to 50 

Pre-requisite: Basic knowledge of Electronics Engineering 
Course Objectives 

The objectives of offering this course are to provide a brief overview of Boolean Algebra, 
Combinational Logic, and Sequential Logic; to understanding the fundamental structure and 
functions of a computer, including the arithmetic and logic units, as well as the 
implementation of fixed-point and floating-point arithmetic and finally to learn the different 
ways of communication with I/O devices. 
Course Outcomes:  
After successful completion of this course, students will be able to-  

1. Understand number systems and Boolean algebra concepts in Digital Systems. 
2. Apply concepts of Combinational and Sequential logic for designing Circuits. 
3. Understand the fundamental structure and functioning of a computer, as well as 

arithmetic operations, and Central Processing Unit. 
4. Understand the memory organization and working of I/O 
Detailed Syllabus 
Unit Description Duration 

1 
Boolean Algebra: 
Binary logic functions, Boolean Laws, Truth tables, Associative and 
distributive properties, De-  

3 

2 

Combinational Logic and Circuits:  
Switching equations, Canonical logic forms, Sum of product & Product 
of sums, Karnaugh maps, Simplification of expressions, Code 
conversion Design : Decoder, Encoder, Priority encoder, Multiplexers as 
function generators, Binary Full Adder, Subtractor, BCD adder 

7 

3 

Sequential Logic and Circuits: 
Flip Flops: Clocked and edge triggered flip-flops, SR Flip-Flop, D Flip-
Flop, JK   Flip-Flop, T Flip-Flop. Registers: Serial input -serial output; 
serial input-parallel output; Parallel In -Parallel Out, Serial In -Serial 
Out. Design of Asynchronous and Synchronous Counters, Modulo 
Counters, UP- DOWN counter. 

8 
 

4 

Basic Structure of a Computer System  
Functional Units, Basic Operational Concepts, Performance 
Instructions: Language of the Computer, Operations, Operands 
Instruction representation, Logical operations, decision making, MIPS 
Addressing. 

3 
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5
Arithmetic for Computers 
Addition and Subtraction, Multiplication Division, Booth 
Multiplication, Floating Point Representation, Floating Point Operations

3

6

Central Processing Unit 
Major Components of CPU, Instruction Formats, Addressing Modes, 
Data Transfer and manipulation, Program Control, Subroutine Call and 
Return, RISC vs CISC, Pros and Cons of RISC and CISC.

6

7

Memory Organization:
Internal Memory Memory characteristics and memory hierarchy, 
Cache memory: Elements of cache design, Address mapping and 
translation-Direct mapping, Address mapping and translation-
Associative mapping, Address mapping and translation -Set associative 
mapping, Performance characteristics of two level memory, 
Semiconductor main memory- Types of RAM, DRAM and SRAM. 
Semiconductor main memory- Advanced DRAM organizations, Chip 
logic, Memory module organization. High speed memories- Associative 
memory, High speed memories- Interleaved memory.

10

8

Input and Output Unit:
Input and output- External Devices, Keyboard, Monitor, Disk drive and 
device driver. I/O modules- Programmed I/O, I/O modules-Interrupt 
Driven I/O, DMA. I/O modules- I/O channels and I/O processors, 
Serial transmission and synchronization.

5

Total 45
Text Books

1. PHI, 5th

Edition 2013.
2.

Reference Books

1. McGraw Hill Education, 4th Edition, 2013.
2. nd Edition 2014.
3.

Edition, Prentice-Hall,2013.
4.

Edition, Elsevier Science, 2012.
5. -Graw 

Hill, 2011.

      ______________
            Signature

(Head of the Department)
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