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OBJECTIVE: 

PROGRAMMING FOR PROBLEM SOLVING 

UNIT -I INTRODUCTION TO COMPUTING AND C 

(Common to AUTO, BME, CSE, CSE(CS), CSD, cSE (loT), IT, ECE, EEE, MECH & SFE) 
PREREQUISITE: 

Precedence and Associatively. 

UNIT - II 

Students must have basic computer literacy, including familiarity with operating systems, 
file management, and software usage. A Basic understanding of algorithms and flowcharts 
are required to design and visualize problem solving strategies. Students must have basic 
knowledge on programming principles, such as variables, simple data types, control 
structures, problem solving and logical thinking skills. 

UNIT - III 

The course introduces fundamental programming concepts using the C language, covering 
computer organization, algorithm representation, and basic syntax. Students will learn 
control structures, functions, arrays, pointers, and string handling. The course also covers 
complex data types like structures and unions, storage classes, and file operations. By the 
end, students will be able to analyze problems, design algorithms, and implement solutions 
using C programming. 

UNIT -IV 

CONTROL STRUCTURES 

Category 

Introduction to Computing: Organization of computer - Hardware and Software - Number 
system and Conversions - Representation of an algorithm: pseudo code, flowchart with 
examples. Introduction to C -features of C - Structure ofC program - Character set -C 
tokens - Keywords - Identifiers - Constants - Variables - Data types Operators 

UNIT -V 

ESC 

FUNCTIONS AND ARRAY 

45 

P 

POINTERS AND STRINGS 

00 45 3 

Decision Making and Branching: Introduction - decision making with if statement - simple if 
statement - if-else statement - nested if-else statements - if-else-if ladder statement -

switch statement - goto statement - conditional operator - Decision making and looping: 
Introduction - while statement do-while statement - for statement. 

STRUCTURE, UNION AND FILE 

Chairman (BoS) 

SL C 

(9) 

Functions: Declaration and definition - Function prototype - parameter and arguments 
Return type - passing argument by value and by reference - Function scope and lifetime 
Function pointer - Arrays: array declaration and initialization - One dimensional array and 
Two dimensional array with example. 

(9) 

(9) 

Pointers: Definition - Initialization - Pointer's arithmetic - Pointers to pointers - Pointers 
and arrays. String: Declaring and initializing string variables - String handling functions and 
operations. 

(9) 

(9) 
Structures: Declaration - Definition - Structure within a structure -Union - Storage classes 
- Preprocessor directives - Files: Defining and opening a file - Closing a file - input/output 
operations on files - Command line arguments. 

ring. Tiruch 
L= 45, T=0, P=0, SL=45, TOTAL: 90 PERIODShdem 
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COURSE OUTCOMES: 

At the end of the course, the learners will be able to: 

COs 

CO1 

CO2 

CO3 

CO4 

CO5 

TEXT BOOKS: 

REFERENCES: 

cOs/ 
POs 

CO1 

CO2 

2. Robert C. Seacord, "Effective C", No Starch Press, 2020. 

CO3 

Discuss about number systems and perform conversions between 
different number systems and depict about basic structure of C 
program. 

CO4 

Apply the concept of Looping and conditional statements to solve 
real-world programming problems efficiently. . 

1. Herbert Schildt, C - The Complete Reference, Tata McGraw-Hill, New Delhi, Fourth 
Edition, 2017. 

CO5 

Develop modular programs using functions and implement single 
and two-dimensional arrays for efficient data storage and 
manipulation. 

2. Byron S Gottfried and Jitendar Kumar Chhabra, "Programming with C", Tata McGraw 
Hill Publishing Company, Third Edition, 2011. 

Apply pointer concepts with arrays and functions, and develop 
efficient C programs using string operations for effective memory 
management and text processing. 
Implement user-defined data types using structures and unions, 
manage memory with storage classes and perform file operations 
and command-line processing in C programs. 

1. Yashavant Kanetkar, "Let Us C: Authentic guide to C programming language", BPB 
Publication, Nineteenth Edition, 2022. 

3 

3. E Balagurusamy, "Programming In Ansi C", McGraw Hill Education, Eighth Edition, 
2019. 

3 

3 

4. Ashok N. Kamathane, 'Computer Programming, Pearson Education, India, Third 
Edition, 2015. 

5. https:llarchive.nptel.ac.in/courses/106/105/106105171/ 

3 

PO1 PO2 PO3 

3 

Course Outcome 

2 

3 

3 

3 

3 

3 

3 

3 

Chairman (BoS, 

Mapping of COs with POs and PSOs 

-

1- Low, 2- Medium, 3 - High 

- - 1 

PO4 P05 PO6 PO7 PO8 PO9 PO10 PO11| PSO1 PS02 

1 

1 

1 

1 

Cognitive 
Level 

Understand 

1 

1 

1 

Apply 

1 

Apply 

1 

Apply 

Apply 

i Eng1 neering 

cadem, 

2 

2 

2 

2 

2 
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PREREQUISITE: 

OBJECTIVE: 

LIST OF EXPERIMENTS: 

PROGRAMMING FOR PROBLEM SOLVING 
LABORATORY 

4. Design an algorithm and flowchart with example. 

Students are expected to have foundational knowledge of basic programming principles. This 
includes an understanding of variables and data types such as integers, floats, and characters, as 

well as familiarity with fundamental control structures like conditional statements (if-else) and 
loops (for, while). 

5. Program using i/0 statements and expressions. 

(Common to AUTO, BME, CSE, CSE(CS), CSD, CSE (l0T), IT, ECE, EEE, MECH and SFE) 

The lab is designed to provide hands-on experience with fundamental computer applications 
like MS Word, ExXcel, PowerPoint, and MS ACcess. It also aims to develop practical programming 
skills in C, enabling students to write, debug, and execute programs that incorporate core 
concepts such as control flow, functions, strings, pointers, and file handling. The lab will help 
students apply theoretical knowledge to real-world problems, enhancing their problem-solving 
and programming proficiency. 

8. Arrays: 1D and 2D 

1. Prepare a Bio-data using MS Word with appropriate page, text and table formatting options 
and send the same to too many recipients using mail merge. 

10. Strings: operations. 
11. Pointers. 

2. Prepare a mark sheet with five subjects for five students in MS Excel File using Formulas, 
Functions and charts. 

9. Functions: passing parameters by (value, reference), Recursion. 

3. i) Prepare a Power Point presentation for your organization with varying animation effects 
using timer. 

12. Structures and File operations. 

COs 

COURSE OUTCOMES: 

CO1 

6. Programs using decision-making constructs: if-else, goto, switch-case, break-continue. 
7. Loops: for, while, do-while. 

CO2 

At the end of the course, the students will be able to: 

CO3 

ii) Prepare a Student Database in MS Access, manipulate the data and generate report. 

CO5 

Category 
ESC 

Course Outcome 

Apply the basic concept of MS word, Excel, Power Point 
presentation and MS Access. 
Develop the program using the concept of control 
statements. 

CO4 Apply the concepts of pointers and strings. 

Demonstrate the use of functions and arrays in 
Programming. 

Chairman (BoS, 

Develop the program using the files and structure 
operations. 

0 

T P 

30 

Experiment 

L=0,T= 0, P =30, SL= 0, TOTAL: 30 PERIODS 

1,2,3,4 

5,6,7 

8,9 

10,11 

12 

SL C 

Cognitive Level 

Apply 

1 

Apply 

Apply 

Apply 

Apply 
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REFERENCES: 
1. Jeff Szuha, "Learn C Programming", Packt Publishing, United Kingdom, Second Edition, 2022. 
2. E Balagurusamy, "Programming In Ansi C", McGraw Hill Education, Eighth Edition, 2019. 

Mapping of COs with POs and PSOs 
Cos/ 

POs 

CO1 3 

CO2 

CO3 

CO4 

CO5 

SI. No 

1 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 P010 P011 PSO1 

2. 

3. 

3 

3 

3 

3 

3 

3 

3 

3 

3 

2 

1-Low, 2 -Medium, 3 - High 

2 

2 

2 

2 

Chairman (BoS, 

1 

1 

1 

1 

1 

1 

Name of the Equipment's 

1 

1 

1 

LIST OF EQUIPMENTS (For a Batch of 30 Students) 

A computer with a modern processor and sufficient RAM. 
Microsoft Office Suite (preferably MS Office 2016 or later) including: 

MS Word (for document preparation and mail merge) MS Excel 
(for mark sheet creation, formulas, functions, and charts). 

MS PowerPoint (for presentations with animations and timers). 
MS Access (for database creation, data manipulation, and report 
generation). 
Email Client (e.g., Outlook or any configured email system) for 
sending mail merge outputs. 

Turbo C software or any standard C Compiler (e.g., GCC, Code Blocks) 

PSO2 

Qty. 

30 Nos. 

30 Nos. 

30 Nos. 

ieolino 
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PREREQUISITE: 

OBJECTIVE: 

UNIT -I 

PYTHON PROGRAMMING 

UNIT -I| 

(Common to All Branches) 

FUNDAMENTALS OF PYTHON 

Category 

A basic understanding of programming principles such as variables and loops, paired with 
good problem-solving abilities is required. Logical thinking and analytical skills are critical 
for effective programming. 

HANDLING STRINGS AND EXCEPTIONS 

ESC 

To provide a comprehensive foundation in Python programming, covering core 
concepts, data structures, OOP principles, file and database handling as well as web 

and GUl development using frameworks like Django and Tkinter. 

UNIT - V 

UNIT - III OBJECT ORIENTED PROGRAMMING CONCEPTS 

UNIT- IV FILES AND DATABASES 

45 

T 

Introduction to Python -Advantages of Python programming - Variables and Data types 
Comments -Indentation -/0 function -Operators -Selection control structures -Looping 
control structures - Functions: Declaration - Types of arguments - Anonymous functions: 

Lambda. 

P 

Chairmain (BoS) 

SL C 

45 3 

WEBPROGRAMINGAND GUI USING PYTHON 

Strings - List - Tuples - Dictionaries - Sets- Exception Handling: Built-in Exceptions - User 
defined exception- Modules and Packages. 

(9) 

(9) 

Object Oriented Programming basics -Inheritance and Polymorphism 

Overloading and Overriding - Get and Set Attribute Values - Name Mangling -Duck Typing 
- Relationships. 

(9) 

Operator 

File i/0 operations - Directory Operations - Reading and Writing in Structured Files: CSV 

and JSON - Data manipulation using MySQL. 

(9) 

(9) 

Frameworks: Introduction to Django - Django CRUD - Socket Programming- Sending email 
- UI design: Tkinter - Events - CGI: Introduction to CGI Programming, GET and POST 

Methods. 

L= 45, SL = 45, TOTAL: 90 PERIODS 
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COURSE OUTCOMES: 

At the end of the course, the students will be able to: 

COs 

CO1 

CO2 

CO3 

CO4 

CO5 

TEXT BOOKS: 

Describe Python syntax to write code using data types, 

operators, loops and conditionals. 

REFERENCES: 

Interpret string manipulation, data structures and exception 

handling to build robust applications. 
Implement object-oriented programming principles including 
inheritance and polymorphism to design effective solutions. 

Apply file /0 operations and database management techniques 

to efficiently manage and manipulate data. 

Develop web applications and graphical user interfaces using 

Python frameworks and libraries. 

COs/ 

2. Allen B. Downey, "Think Python", O'Reilly Media, Second Edition, 2016. 

POs 

1. Yashwant Kanetkar, Aditya Kanetkar, "Let Us Python", BPB Publications, Fifth 

Edition, 2023. 

5. www.python.org 

CO1 

2. Wesley J.Chun, "Core Python Programming", Pearson Education, Second Edition, 

2017. 

CO2 

6. https://onlinecourses.swayam2.ac.in/cec22_cs20/preview 

CO3 

1. Robert Oliver, "Python Quick Start Guide: The Simplified Beginner's Guide to Python 
Programming Using Hands-On Projects and Real-World Applications", Clyde Bank 

Media LLC, 1st Edition, 2023 

4. Mark Lutz, "Python Pocket Reference", O'Reilly Media, Fifth Edition, 2014 

CO5 

3. David Beazley, Brian K. Jones, "Python Cookbook", O'Reilly Media, Third Edition, 2013 

PO1 PO2 PO3 

3 

3 

CO4 3 

Course Outcome 

3 

2 

2 

3 

3 

3 

2 

2 

Mapping of COs with POs and PSOs 

PO4 PO5 

-

1- Low, 2- Medium, 3 -High 

PO6 PO7 PO8 PO9 PO10 

1 

1 

1 

1 

1 

1 

1 

1 

Cognitive Level 

1 

PO11 

2 

Understand 

2 

Understand 

2 

2 

Apply 

2 

Apply 

Apply 

PSO1 PSO2 

1 

1 

---
1 

1 

1 
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PREREQUISITE: 

PYTHON PROGRAMMING LABORATORY 

OBJECTIVE: 

and web development. 

(Common to All Branches) 

LIST OF EXERCISE/EXPERIMENTS: 

Category L T 

Students must have basic knowledge on programming principles, such as variables, simple data 
types, control structures, problem solving and logical thinking skills. 

ESC 

To develop programming skills in Python by performing string operations using functions for 

mathematical problem-solving, applying conditionals and loops, exploring sets and dictionaries for 
data handling and gaining foundational knowledge in polymorphism, exception handling, GUI design 

30 

2. Implementing programs using Functions (GCD of two numbers, Factorial). 

1. Implementing programs using Strings. (reverse, palindrome, character count, replacing 
characters). 

SL C 

3. Scientific problems using conditional statements and loops. (Largest among three numbers, 
Number series, Number Patterns). 

4. implementing real-time applications using Sets, Dictionaries (Sorting, Searching, Remove 
Duplicates). 

Chairman (BoS)' 

5. Implementing real-time/technical applications using Lists, Tuples. (Swapping two elements, 
Reversing a List /Sorting Tuples). 

6. Create a Python program to demonstrate polymorphism with inheritance. (Single, Multilevel 

Inheritance, Hierarchical). 
7. Implement a simple calendar in python program without using the calendar module using 

string array or list. 
8. Write a program to demonstrate the user-defined exception handling mechanism in Python. 

9. Design and implement a graphical user interface to perform any arithmetic operation. 
10. Implementing a web application with MysQL database integration for CRUD operations 

(Flask / Django Framework). 

L= 0,T =0, P = 30, TOTAL: 30 PERIODS 

eiltg 

adem, 
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COURSE OUTCOMES: 

At the end of the course, the students will be able to: 

COs 

CO1 

CO2 

CO3 

CO4 

CO5 

COs/ 
POs 

CO1 

REFERENCES: 

Apply string operations and functions to solve problems like reversing 

text, palindrome check, GCD, and factorial. 

CO2 

CO3 

CO5 

Solve problems and manage data efficiently using conditionals, loops, 

sets, and dictionaries. 

1. 

Develop applications using lists, tuples, and 

polymorphism through inheritance in Python. 

2. 

Build programs in Python that effectively use arrays or lists along with 

custom exception handling. 

3. 

Implement GUI applications and web-based systems with MySQL 

integration to perform CRUD operations. 

CO4 3 

SI.No 

3 

PO1 PO2 PO3 PO4 P05 PO6 PO7 PO8 

3 

1. Yashwant Kanetkar, Aditya Kanetkar, "Let Us Python", BPB Publications, Fifth Edition, 2023. 

2. Wesley J.Chun, "Core Python Programming", Pearson Education, Second Edition, 2017. 

3 

3 

3 

3 

3 

3 

Course Outcome 

2 

2 

1- Low, 2 - Medium, 3 - High 

2 

2 

2 

CHairman (Bc, 

Mapping of COs with POs and PSOs 

-

1 

1 

1 

demonstrate 

1 

Name of the Equipment's 

Programming Tools: Python 2.7.11 /3.x with IDLE 

IDEs: Eclipse (PyDev), VS Code, Jupyter Notebook 

1 

1 

1 

LIST OF EQUIPMENTS (For a Batch of 30 Students) 

1 

A computer with a modern processor, RAM and WindowS or Linux. 

1 

Exp. 

PO10 PO9 

1,2 

3,4 

5,6 

7,8 

9,10 

PO11 

2 

2 

2 

2 

Cognitive 

Level 

2 

Apply 

Engn neering. 

Apply 

ACade 

Apply 

Apply 

Apply 

PSO1 PSO2 

2 

2 

2 

2 

Qty. 

30 Nos. 

30 Nos. 

30 Nos. 
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24ECO01 DRONE TECHNOLOGY 
Category L T P SL C 

OEC 45 0 0 45 3 

OBJECTIVES: 

To provide fundamental knowledge of drone concepts, including design, fabrication, programming, 

and flight operations. It also familiarizes learners with various drone applications while emphasizing 

safety guidelines and best practices for safe flying. 

UNIT - I INTRODUCTION TO DRONE TECHNOLOGY (9) 

Drone Concept-Vocabulary Terminology-History of drone-Types of current generation of drones 

based on their method of propulsion-Drone technology impact on the businesses-Drone business 

through entrepreneurship-Opportunities/applications for entrepreneurship and Employability 

UNIT - II DRONE DESIGN, FABRICATION AND PROGRAMMING (9) 

Classifications of the UAV -Overview of the main drone parts- Technical characteristics of the parts -

Function of the component parts -Assembling a drone- The energy sources- Level of autonomy- 

Drones configurations -The methods of programming drone- Download program - Install program on 

computer- Running Programs- Multi rotor stabilization- Flight modes -Wi-Fi connection. 

UNIT - III DRONE FLYING AND OPERATION (9) 

Concept of operation for drone -Flight modes- Operate a small drone in a controlled environment- 

Drone controls Flight operations –management tool –Sensors-Onboard storage capacity -Removable 

storage devices- Linked mobile devices and applications. 

UNIT - IV DRONE COMMERCIAL APPLICATIONS (9) 

Choosing a drone based on the application -Drones in the insurance sector- Drones in delivering mail, 

parcels and other cargo- Drones in agriculture- Drones in inspection of transmission lines and power 

distribution -Drones in filming and panoramic picturing 

UNIT - V FUTURE DRONES AND SAFETY (9) 

The safety risks- Guidelines to fly safely -Specific aviation regulation and standardization- Drone 

license- Miniaturization of drones- Increasing autonomy of drones -The use of drones in swarms 

Total(L: 45 ,SL:45) : 90 Periods 

COURSE OUTCOMES: 

At the end of the course, the learners will be able to: 

COs Course Outcome Cognitive Level 

CO1 To Know about a various type of Drone technology, 

drone fabrication and programming 
Remember 

CO2 To Execute the suitable operating procedures for 

functioning a Drone 
Apply 

CO3 To Select appropriate sensors and actuators for Drones Analyze 

CO4 To Develop Drone mechanism for specific applications Create 

CO5 To Create the programs for various Drones Create 

TEXT BOOKS: 
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1. Daniel Tal and John Altschuld, “Drone Technology in Architecture, Engineering and 

Construction: A Strategic Guide to Unmanned Aerial Vehicle Operation and 

Implementation”, 2021 John Wiley & Sons, Inc.  

2. Terry Kilby and Belinda Kilby, “Make: Getting Started with Drones “, Maker Media, Inc, 

REFERENCES: 

1. John Baichtal, “Building Your Own Drones: A Beginners' Guide to Drones, UAVs, and ROVs”, 

Que Publishing, 2016 

2. Zavrsnik, “Drones and Unmanned Aerial Systems: Legal and Social Implications for Security 

and Surveillance”, Springer, 2018. 

 

Mapping of COs with POs and PSOs 

COs/ 

POs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PSO1 PSO2 

CO1 3 3 3 3 3 - - - - - 3 3 3 

CO2 3 3 3 3 3 - - - - - 3 3 3 

CO3 3 3 3 3 3 - - - - - 3 3 3 

CO4 3 3 3 3 3 - - - - - 3 3 3 

CO5 3 3 3 3 3 - - - - - 3 3 3 

Avg. 3 3 3 3 3 - - - - - 3 3 3 

1-Low, 2-Medium, 3-High 
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24ECO03 5G /6G COMMUNICATION 
Category L T P SL C 

OEC 45 0 0 45 3 

OBJECTIVES:  

To understand the evolution of wireless communication systems, including 5G and emerging 6G 

technologies. It covers 5G architecture, dynamic spectrum sharing, millimeter-wave communication, 

and the fundamental components of 6G, along with an evaluation of security features in next-

generation networks. 

UNIT - I EVOLUTION OF WIRELESS NETWORKS (9) 

Evolution of mobile networks: 1G to 6G - evolution of radio access networks - Evolving LTE to 5G 

Capability - 5G NR and 5G Core Network (5GCN) - 5G Standardization - 5G Architecture - Spectrum 

for 5G - 5G Deployment - Options, Challenges and Applications.  

UNIT - II NETWORK ARCHITECTURE AND THE PROCESSES (9) 

5G core network architecture - 5G new radio and cloud technologies - Radio Access Technologies 

(RATs) - EPC for 5G - network slicing - multi access edge computing (MEC) visualization of 5G 

Components - end-to-end system architecture - service continuity - 5Gprotocols: 5G NAS, NGAP, 

GTP-U, IPSec and GRE. 

UNIT - III DYNAMIC SPECTRUM MANAGEMENTAND MM-WAVES           (9) 

Mobility management - Command and control - spectrum sharing and spectrum trading - millimeter 

waves - Small cell deployment - densification - OFDM variants, waveform design - Beam forming & 

massive MIMO - Carrier aggregation & Dynamic Spectrum Sharing (DSS) 

UNIT - IV 6G WIRELESS NETWORKS (9) 

6G Vision and Key Technologies - Need for 6G - 5G versus 6G - 6G Network Architecture - AI and 

Machine Learning (AI/ML) Integration for 6G -  Digital twins for networks - THz communication 

fundamentals - Channel modeling & transceiver architectures - Visible Light Communication (VLC) 

& LiFi 

UNIT - V SECURITY & PRIVACY IN 5G/6G (9) 

Security features in 5G networks - network domain security - user domain security - flow based QoS 

Framework - mitigating the threats in 5G - Threats in virtualized and cloud-native networks - Post-

quantum cryptography - Blockchain in 6G - Security for IoT & massive machine networks 

Total(L: 45 ,SL:45) : 90 Periods 

COURSE OUTCOMES: At the end of the course, the students will be able to 

COs Course Outcome Cognitive Level 

CO1 Explain the evolution of wireless networks Understand 

CO2 Describe the concepts of 5G networks architecture Understand 

CO3 
Realize the dynamic spectrum  and mm waves with 5G 

networks 
Apply 

CO4 
Implement the concept of 6G wireless networks in 

Communication 
Apply 

CO5 Examine the security aspects in 5G and 6G networks Analyze 

TEXT BOOKS:   
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1. Erik Dahlman, Stefan Parkvall, Johan Skold “5G NR: The Next Generation Wireless Access 

Technology”, 2018. 

2. Saad Z. Asif  “5G Mobile Communications Concepts and Technologies”, CRC Press – Taylor 

and Francis Group, 2018. 

REFERENCES:  

1. Benny Bing, “5G and 6G Technologies and Applications: An Introduction to the New Wireless  

Frontiers”.  

2. Saro Velrajan, “An Introduction to 5G Wireless Networks: Technology, Concepts and Use-cases, 

Thomson Learning, Ninth Edition Reprint, 2020. 

3. Syed Farrukh Hassan, Alexander Orel, Kashif Islam, “A Network Architect's Guide to 5G, 

Pearson 1st Edition, 2023. 

4. https://onlinecourses.nptel.ac.in/noc25_ee88 

Mapping of COs with POs and PSOs 

COs/ 

POs 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 

PSO

1 
PSO2 

CO1 3 1 3 3 3 2 - - - - 1 1 1 

CO2 3 2 3 3 3 3 - - - - 1 2 2 

CO3 3 3 3 3 3 3 - - - - 1 2 2 

CO4 3 3 3 3 3 3 - - - - 1 2 2 

CO5 3 3 3 3 3 3 1 - - - 1 2 2 

Avg. 3 3 3 3 3 3 1 - - - 1 2 2 

1-low, 2-medium, 3-high 
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24ECO04 EMBEDDED IoT 
Category L T P SL C 

OEC 45 0 0 45 3 

OBJECTIVES: 

To provide students with a strong understanding of embedded system design methodologies, ARM 
processor architecture, and real-time processing concepts. It also introduces the architecture and design 
flow of IoT, enabling learners to design and implement IoT-based applications effectively. 

UNIT - I INTRODUCTION TO EMBEDDEDSYSTEM DESIGN (9) 

Complex systems and microprocessors– Embedded system design process –Design example: Model train 
controller- Design methodologies- Design flows – Requirement Analysis – Specifications-System analysis 
and architecture design – Quality Assurance techniques -Designing with computing platforms – 
consumer electronics architecture –platform-level performance analysis. 

UNIT - II ARM PROCESSOR & EMBEDDED PROGRAMMING (9) 

ARM Architecture Versions – ARM Architecture – Instruction Set – Stacks and Subroutines – Features of 
the LPC 214X Family – UART – Block Diagram of ARM9 and ARM Cortex M3 MCU. Models for programs 
– Assembly, Linking and Loading – Compilation Techniques – Program Level Performance Analysis. 

UNIT - III PROCESSES AND OPERATING SYSTEMS                                                         (9) 

Structure of a real – time system – Task Assignment and Scheduling – Multiple Tasks and Multiple 

Processes – Multirate Systems – Pre emptive real – time Operating systems – Priority based scheduling  –  

Interprocess  Communication  Mechanisms  –  Distributed  Embedded  Systems  – MPSoCs and Shared 

Memory Multiprocessors – Design Example – Audio Player, Engine Control Unit and Video Accelerator. 

UNIT - IV IOT ARCHITECTURE AND PROTOCOLS                                                             (9) 

Internet – of – Things – Physical Design, Logical Design – IoT Enabling Technologies – Domain Specific 

IoTs – IoT and M2M – IoT System Management with NETCONF – YANG – IoT Platform Design – 

Methodology – IoT Reference Model – Domain Model – Communication Model – IoT Reference 

Architecture – IoT Protocols - MQTT, XMPP, Modbus, CANBUS and BACNet. 

UNIT - V  IOT SYSTEM DESIGN                                                                                            (9) 

Basic building blocks of an IoT device – Raspberry Pi – Board – Linux on Raspberry Pi – Interfaces– 

Programming with Python – Case Studies: Home Automation, Smart Cities, Environment and 

Agriculture. 

Total(L: 45 ,SL:45) : 90 Periods 

COURSE OUTCOMES: 
At the end of the course, the learners will be able to: 

COs Course Outcome Cognitive Level 

CO1 
Explain embedded system design methodologies and their role in 
developing microprocessor-based systems. 

Understand 

CO2 
Apply embedded programming techniques to write and test code 
for ARM-based systems. 

Apply 

CO3 
Describe RTOS concepts including task scheduling and 
communication in real-time systems. 

Understand 

CO4 
List IoT architectures and describe the function of common IoT 
protocols such as MQTT and Modbus. 

Remember 

CO5 
Implement simple IoT applications using Raspberry Pi, Python, and 
sensors for basic automation tasks. 

Apply 
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TEXT BOOKS: 

1.  Marilyn Wolf, Computers as Components – Principles of Embedded Computing System Design, 
Third Edition, Morgan Kaufmann, 2012.(Unit – I,II,III) 

2.  Arshdeep Bahga, Vijay Madisetti, Internet – of- Things – A Hands on Approach, Universities 
Press, 2015.(Unit – IV,V) 

REFERENCES: 

1 Mayur  Ramgir,  Internet  –  of  – Things,  Architecture,  Implementation  and  Security,  First 
Edition, Pearson Education, 2020. 

2 Lyla B.Das, Embedded Systems: An Integrated Approach, Pearson Education 2013. 

3 Jane.W.S .Liu, Real – Time Systems, Pearson Education, 2003. 

Mapping of COs with POs and PSOs 

COs/ 
POs 

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 
PO
11 

PSO1 PSO2 

CO1 3 3 3 2 2 - - - - - 1 1 2 

CO2 3 3 3 2 2 - - - - - 1 1 3 

CO3 3 3 2 2 2 - - - - - 1 1 2 

CO4 3 3 2 2 2 - - - - - 1 1 3 

CO5 3 3 3 3 3 - - - - - 1 1 3 

Avg. 3 3 3 2 2 - - - - - 1 1 2 

1-low, 2-medium, 3-high 
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24MEO01 3D PRINTING 
Category L T P SL C 

OEC 45 0 0 45 3 

Open Elective 

OBJECTIVES:    

Understand 3D design considerations, materials for printing, post-processing methods, and industrial applications 

of additive manufacturing. 

UNIT - I INTRODUCTION TO ADDITIVE MANUFACTURING 9 

Introduction to 3D printing – History and evolution – Comparison with conventional manufacturing – 

Additive manufacturing process chain – Classification of additive manufacturing processes – Applications 

– Advantages and limitations. 

UNIT - II 3D PRINTING PROCESSES 9 

Material extrusion (FDM/FFF) – Vat photo polymerization (SLA, DLP) – Powder bed fusion (SLS, SLM, 

EBM) – Material jetting – Binder jetting – Sheet lamination – Directed energy deposition – Process 

selection criteria. 

UNIT - III MATERIALS FOR 3D PRINTING 9 

Polymers for additive manufacturing – Metals and alloys – Ceramics – Composites – Material properties 

and selection – Feedstock forms – Material qualification and standards. 

UNIT - IV DESIGN FOR ADDITIVE MANUFACTURING 9 

CAD modeling for 3D printing – File formats (STL, AMF, 3MF) – Part orientation and support structures – 

Design guidelines – Topology optimization – Lattice structures – Reverse engineering. 

UNIT - V POST-PROCESSING, QUALITY AND APPLICATIONS 9 

Post-processing techniques – Heat treatment – Surface finishing – Dimensional accuracy and tolerances 

– Testing and inspection – Defects in additive manufacturing – Industrial applications – Rapid 

prototyping, tooling, medical and aerospace applications – Future trends in additive manufacturing. 

 

L: 45: SL:45 TOTAL: 90 

 
 

COURSE OUTCOMES: 
At the end of the course, the students will be able to: 

COs Course Outcome Cognitive Level 

CO1 
Interpret the evolution, principles, advantages, and limitations of 

additive manufacturing technologies. 
Understand 

CO2 
Explain various additive manufacturing processes and their 

appropriate applications. 
Understand 

CO3 
Describe the properties and selection criteria of materials used in 3D 

printing. 
Understand 

CO4 
Illustrate design considerations and digital tools employed in additive 

manufacturing. 
Understand 

CO5 
Summarize post-processing methods, quality aspects, and industrial 

applications of 3D printing. 
Understand 
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TEXT BOOKS:   
1. Dr. Kothari, Additive Manufacturing and 3D Printing Technology, CRC Pr I Llc; 1st edition (11 

February 2021). 
2. Gibson, I., Rosen, D.W., and Stucker, B., Additive Manufacturing Technologies, 3rd Edition, 

Springer, 2021. 

 

REFERENCES:  
1. Chua, C.K. and Leong, K.F., 3D Printing and Additive Manufacturing, 5th Edition, World Scientific 

Publishing, 2023 
2. Ngo, T.D., Kashani, A., Imbalzano, G., Nguyen, K.T.Q., and Hui, D., Additive Manufacturing: Materials, 
Methods and Applications, 1st Edition, Elsevier, 2024. 
 

 

Mapping of COs with POs and PSOs 

CO/

PO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PS01 PS02 

CO1 3 2 - - - - - - - - - - - 

CO2 3 2 - - - - - - - - - - - 

CO3 3 2 - - - - - - - - - - - 

CO4 3 2 - - - - - - - - - - - 

CO5 3 2 - - - - - - - - - - - 

1-low, 2-medium, 3-high 
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24MEO02 ROBOTICS AND AUTOMATION 
Category L T P SL C 

OEC 45 0 0 45 3 

Open Elective 

OBJECTIVES:    

Provide fundamental knowledge of robotics and automation system in robot structure, motion, sensing, 

control principles, and automation applications. 

UNIT - I INTRODUCTION TO ROBOTICS 9 

Definition and classification of robots – History and evolution of robotics – Robot anatomy – Robot 

configurations (Cartesian, Cylindrical, Spherical, SCARA, Articulated) – Degrees of freedom – Coordinate 

systems – Work envelope – Robot specifications and selection – Applications of industrial robots. 

UNIT - II ROBOT KINEMATICS 9 

Forward and inverse kinematics – Homogeneous transformation matrices – Denavit–Hartenberg (D–H) 

parameters – Position and orientation representation – Velocity kinematics – Jacobian matrix – 

Singularities – Workspace analysis. 

UNIT - III ROBOT DYNAMICS AND CONTROL 9 

Robot dynamics – Lagrange and Newton–Euler formulations – Forces and torques in robot joints – 

Trajectory planning – Joint space and Cartesian space control – Open loop and closed loop control – 

Servo control systems – Robot motion control strategies. 

UNIT - IV SENSORS AND END EFFECTORS 9 

Robot sensors – Classification of sensors – Position, velocity and force sensors – Proximity and vision 

sensors – Machine vision system – Image processing basics – End effectors – Grippers (mechanical, 

pneumatic, hydraulic, magnetic, vacuum) – Tooling and applications. 

UNIT - V AUTOMATION AND ROBOT APPLICATIONS 9 

Automation concepts – Fixed, programmable and flexible automation – CNC and robotic automation – 

Automated material handling systems – PLC basics and role in automation – Robot programming 

methods – Safety considerations in robotics – Industrial applications of robots in manufacturing, 

assembly, welding, painting, and inspection. 

 

L: 45: SL:45 TOTAL: 90 

 

COURSE OUTCOMES: 
At the end of the course, the students will be able to: 

COs Course Outcome Cognitive Level 

CO1 
Describe the basic concepts, classification, structure, and 

industrial significance of robotic systems. 
Understand 

CO2 
Illustrate the principles used to determine position, orientation, 

and motion of mechanical manipulators. 
Understand 

CO3 
Explain the concepts governing forces, torques, trajectories, and 

control strategies used in motion control. 
Understand 

CO4 
Explain the role of sensing elements and end devices in 

achieving accurate manipulation and interaction. 
Understand 

CO5 
Describe the integration of automated systems in manufacturing 

environments and their impact on productivity and safety. 
Understand 
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REFERENCES:  
1. Kumar, K. and Babu, B.S., Industrial Automation and Robotics: Techniques and Applications, 1st 
Edition, CRC Press (Taylor & Francis Group), 2024. 
2. Fu, K.S., Gonzalez, R.C., and Lee, C.S.G., Robotics: Control, Sensing, Vision and Intelligence, 2nd 

Edition, McGraw Hill Education, 2023 
3. Mittal, R.K. and Nagrath, I.J., Robotics and Control, 3rd Edition, Tata McGraw Hill, 2022. 
 

 

 

Mapping of COs with POs and PSOs 

CO/

PO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PS01 PS02 

CO1 3 2 - - - - - - - - - - - 

CO2 3 2 - - - - - - - - - - - 

CO3 3 2 - - - - - - - - - - - 

CO4 3 2 - - - - - - - - - - - 

CO5 3 2 - - - - - - - - - - - 

1-low, 2-medium, 3-high 
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24MEO03 LEAN MANUFACTURING 
Category L T P SL C 

OEC 45 0 0 45 3 

Open Elective 

OBJECTIVES:    

Implement lean manufacturing concepts in the factories and Understand the distinction between mass 

and lean production to assess the difference in a manufacturing environment. 

UNIT - I INTRODUCTION TO LEAN MANUFACTURING 9 

The mass production system – Origin of lean production system – Necessity – Lean revolution in Toyota 

– Systems and systems thinking – Basic image of lean production – Customer focus – Muda (waste). 

UNIT - II STABILITY OF LEAN SYSTEM: 9 

Standards in the lean system – 5S system – Total Productive Maintenance – standardized work –

Elements of standardized work – Charts to define standardized work – Man power reduction – Overall 

efficiency - standardized work and Kaizen – Common layouts. 

UNIT - III JUST IN TIME 9 

Principles of JIT – JIT system – Kanban – Kanban rules – Expanded role of conveyance – Production 

levelling – Pull systems – Value stream mapping. 

UNIT - IV JIDOKA (AUTOMATION WITH A HUMAN TOUCH 9 

Jidoka concept – Poka-Yoke (mistake proofing) systems – Inspection systems and zone control – Types 

and use of Poka-Yoke systems – Implementation of Jidoka. 

UNIT - V 
WORKER INVOLVEMENT AND SYSTEMATIC PLANNING 

METHODOLOGY 
9 

Involvement – Activities to support involvement – Quality circle activity – Kaizen training - Suggestion 

Programmes – Hoshin Planning System (systematic planning methodology) – Phases of Hoshin Planning 

– Lean culture. 

 

L: 45: SL:45 TOTAL: 90 
 
 

COURSE OUTCOMES: 
At the end of the course, the students will be able to: 

COs Course Outcome Cognitive Level 

CO1 
Describe the evolution, necessity, customer orientation, and 

waste elimination philosophy of modern manufacturing systems. 
Understand 

CO2 
Explain the role of standardization, workplace organization, 

maintenance practices, and efficiency improvement in achieving 

system stability. 

Understand 

CO3 
Illustrate flow-based production principles and material control 

methods used to minimize inventory and lead time. 
Understand 

CO4 
Explain defect prevention, inspection approaches, and human-

centered automation techniques for quality assurance 
Understand 

CO5 
Describe employee participation methods and structured 

planning approaches used to sustain continuous improvement 

culture. 

Understand 
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TEXT BOOKS:   

1. Dennis P.,” Lean Production Simplified: A Plain-Language Guide to the World's Most Powerful 

Production System”, (Second edition), Productivity Press, New York,2007. 

2. Liker, J., “The Toyota Way: Fourteen Management Principles from the World’s Greatest Manufacturer”, 

McGraw Hill, 2004. 

 

REFERENCES:  

1. Michael, L.G., “Lean Six SIGMA: Combining Six SIGMA Quality with Lean Production Speed”, McGraw 
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Mapping of COs with POs and PSOs 
CO/

PO 
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PS01 PS02 

CO1 3 2 - - - - - - - - - - - 

CO2 3 2 - - - - - - - - - - - 

CO3 3 2 - - - - - - - - - - - 

CO4 3 2 - - - - - - - - - - - 

CO5 3 2 - - - - - - - - - - - 

1-low, 2-medium, 3-high 
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