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Program Educational Objectives / Outcomes (PEOs)

PEO1: Enable to draw upon fundamental and advanced knowledge to apply analytical and

computational approaches to solve technological problems in embedded systems.

PEO2: Introduce state of art technologies in the area of embedded systems and inculcate ethical

practices to make industry-ready professionals.

PEO3: Promote scientific and societal advancement through research and entrepreneurship.

Program Objectives / Outcomes (POs)

PO1: An ability to independently carry out research /investigation and development work to solve

practical problems.

PO2: An ability to write and present a substantial technical report/document.

PO3: An ability to demonstrate a degree of mastery over the area as per the specialization of the
program. The mastery should be at a level higher than the requirements in the appropriate bachelor

program.

PO4: An ability to develop and implement embedded systems requirements based on theoretical

principles and practical knowledge.

PO5: An ability to demonstrate knowledge of the underlying principles and evaluation methods for

analyzing and decision-making.
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Program Structure

| Semester Il Semester
Advanced Computer Architecture Device Drivers
Data Structures and Algorithms Embedded Software Design
Microcontrollers and its Applications Multicore Program Optimization

Real Time Operating Systems Elective - |
Embedded Systems Elective - Il

Mini Project - | Mini Project - I

Professional Skill Development - | Professional Skill Development - II

Associated Labs

List of Electives

Elective - | Elective - Il
Mobile Application Development using Android Computer Networks
Web Application Development Internet of Things
System on Chip Design Database Programming in Java
Principles of Data Visualization IT Project Management
Entrepreneurship Virtual Prototyping

lll & IV Semesters - Project work
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SEMESTER |

Advanced Computer Architecture
Course Outcomes:

1. Apply the knowledge of computer architecture to explore the components of ARM processors.
2. Analyze the features of ARM processors in designing applications.
3. Apply the concepts of pipelining and parallel processing for designing efficient applications.

Course Overview:

Introduction, Introduction to ARM Processors, Instruction Architecture, Memory, Introduction to
Pipelining, Introduction to Parallel Processing

Data Structures and Algorithms
Course Outcomes:

1. Analyze the implementations of elementary data structures.

2. Design and implementation of data structures like trees and graphs.

3. Analyze the concepts of divide and conquer, dynamic programming, greedy, and back tracking
techniques to efficiently solve problems.

Course Overview:

Introduction, Algorithm Analysis Techniques, Elementary data structures, Sorting & Searching
Techniques, Operations on Sets, Trees, Graphs, Algorithm Design Techniques

Microcontrollers and its Applications
Course Outcomes:

1. Apply the knowledge of Microcontrollers to build embedded systems.
2. Apply the concepts of timers, counters, ADC and DAC for interfacing.
3. Analyze the features of SPI, 12C, and parallel buses and interface sensors and actuators.

Course Overview:

Introduction to Microprocessor & Microcontrollers, Introduction to ARM Microcontrollers, Reset Circuitry,
Timer, Counter Introduction, Introduction to SPI and I2C Protocol, Introduction to ADC and DAC.

Real Time Operating Systems
Course Outcomes:

1. Evaluate the features of OS, RTOS, processes and process scheduling algorithms.

2. Analyze various techniques for addressing synchronization, deadlock and memory management.

ME (Embedded Systems)
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3. Evaluate schedulability in real time systems.

Course Overview:

Introduction to OS and RTOS, Process Management, Multithreaded Programming, Process Scheduling,
Synchronization, Deadlocks, Memory Management, Real Time Systems.

Embedded Systems
Course Outcomes:

1. Apply the knowledge regarding microcontrollers to build embedded systems.
2. Implement programs for interfacing on ARM microcontrollers.
3. Design multi-tasking applications using real time operating systems.

Course Overview:

Introduction to Embedded Systems: Design Challenges, Processors Technology, Design Technology,
Introduction to ARM Cortex processor, Instruction Set Architecture, Introduction to LPC13/17xx
Microcontroller, Data Acquisition System, Serial Communication, USB BUS, CAN BUS, Introduction to
Multitasking in Microcontrollers, Designing a Digital Camera.

SEMESTER I

Device Drivers
Course Outcomes:

1. Demonstrate the development of character drivers.
2. Examine the importance of time and handle concurrency in device drivers.

3. Examine the usage of dynamic memory and communication with hardware.

Course Overview:

Introduction to Device Drivers, Building & Running Modules, Character Driver, Debugging Techniques,
Concurrency and Race Condition, Advanced Character Driver Operations, Time, Delay and Deferred Work,
Allocating Memory, Communicating with Hardware, Interrupt Handling, PCI Drivers, USB Drivers

Embedded Software Design
Course Outcomes:

1. Apply the OOPs concepts for the embedded system applications.
2. Analyze the static and dynamic behavior of embedded application using the concept of UML.

3. Apply JAVA constructs, testing methods for general purposes and embedded system applications.

ME (Embedded Systems)
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Course Overview:

Object-oriented principles of composition, Specification of object-oriented systems, Modelling object-
oriented systems, Modelling real-time embedded systems behaviors, Developing object-oriented systems
in Java, Testing Java programs, Compact Profile, Realtime and Embedded Specification for Java

Multicore Program Optimization
Course Outcomes:

1. Examine the need for multicore architecture and optimization.
2. Analyze various cache coherence techniques for multicore architectures.
3. Demonstrate the development of multithreaded applications on multicore architectures.

Course Overview:

Introduction to parallel computers, Instruction Level Parallelism (ILP), Cache memory, Shared Memory
Multiprocessors, Introduction to Basic optimization, Introduction to Performance Tools (Intel Software
Tools), Introduction to Multicore Optimization, Programming for Performance, MultiThreading with Open
MP, Multithreaded Applications

ELECTIVES - |

Mobile Application Development using Android
Course Outcomes:

Distinguish the major building blocks of an android application.

Organize an android application using various Ul components

Analyze the data handling android applications using SQLite

Analyze the advanced topics such as LBS, Mapping, Network connectivity, background threads,
adapters

A W N =

Course Overview:

Introduction, Android building blocks, Android Screen Ul Components, Android Screen Ul Components,
Data management with SQLite, Advanced topics

Web Application Development
Course Outcomes:

ME (Embedded Systems)
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Design a database and normalize the database.
Identify the appropriate types of data to be stored.
Develop a Web application using ASP.NET.
Recognize the need for Client-Server Architecture.
Construct a web page using HTML and CSS.

AW

Course Overview:

Database Concepts, Programming, Web Services

Principles of Data Visualization
Course Outcomes:

1. Implement web scrapping techniques to extract data from websites.
2. Organize raw data for analysis using data manipulation techniques.
3. Interpret data using data visualization techniques.

Course Overview:

The main goal of this course is to teach the fundamentals of data visualization and how to communicate
effectively with data using appropriate visual aids. This course also introduces state-of-the-art data
visualization tools and software with case studies and will equip students with essential skills to create
engaging, informative, and compelling stories based on data.

System on Chip Design
Course Outcomes:

1. Apply electronic system level flow for system on chip design.
2. Analyze robust processors and memory.
3. Apply hardware interconnects, interfaces and applications.

Course Overview:

Electronic System Level Flow, Design Principles in SOC Architecture, Processors, Memory Design,
Hardware Interconnects, Hardware/Software Interfaces, Hardware Interconnects, Hardware/Software
Interfaces, Application Studies

Entrepreneurship
Course Outcomes:

1. Explain the s:importance of entrepreneurship and entrepreneurial development model, and social

responsibilities of business.
2. Describe Entrepreneurial Traits and Factors affecting Entrepreneurship process.

ME (Embedded Systems)
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3. Discuss Business Start-up Process.
4. Summarize a business and marketing plan for entrepreneurs.

Course Overview:

This course provides a comprehensive understanding of entrepreneurship and its role in economic and
social development. It explores key entrepreneurial traits, the development models, and the social
responsibilities of businesses. Students will learn about the factors influencing the entrepreneurial
process and the steps involved in starting a business. The course also covers the essentials of creating a
business and marketing plan, equipping learners with practical tools to launch and manage successful
ventures.

ELECTIVES - 1l

Computer Networks
Course Outcomes:

1. Identify the goals and applications of computer networks, able to explain the classification of
networks and reference models.

2. Describe the functions of communication devices, IP addressing techniques

3. Demonstrate routing algorithms, congestion control mechanisms and transport layer protocols.

4. Examine application, multicasting and management protocols functions.

Course Overview:

Computer Networks, Communication Devices, Internet addresses, Routing Algorithms, Congestion control
algorithms, Internet Transport protocols (TCP & UDP), Application Protocols, Multicasting and other
Protocols

Internet of Things
Course Outcomes:

1. Describe the developmental aspects of the application in loT.

2. Demonstrate the usage of networking protocols across loT stack.

3. Demonstrate the fundamental concepts in Client Server architecture and database implementation
and usage with Python API’s

Course Overview:

Internet of Things, Introduction to Python, Wireless Sensor Networks, Protocols, Bluetooth, Internet
Protocol, 6LoWPAN - 6LoOWPAN architecture, Sockets, Databases & Web Programming.
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Database Programming in Java
Course Outcomes:

Analyze the object-oriented programming concepts.

Examine the various core java concepts.

Appraise the various techniques used to develop a user interface (Ul) application.
Analyze the concepts of JDBC and SQL.
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Course Overview:

Introduction, Introduction to Java, Classes in java, Inheritance, Packages, Interfaces, 1/0 API’s,
Exception Handling, Java Applets, Applications, Introduction to Swing, Introduction to Database
concepts, SQL, Introduction to JDBC.

IT Project Management
Course Outcomes:

1. lllustrate the importance of project planning.
2. Discuss and demonstrate various tools applicable for different phases of the software project.
3. lllustrate the importance of Change management.

Course Overview:

This course introduces the fundamentals of software project planning and emphasizes its critical role in
successful project execution. Students will explore key estimation techniques, scheduling, and
commitment management across multiple projects. The course covers various review methodologies like
inspections and walkthroughs, along with best practices in requirements gathering, design, programming,
and testing. Topics also include change management, leadership, outsourcing challenges, and continuous
process improvement to ensure software quality and project success.

Virtual Prototyping
Course Outcomes:

1. Analyze different modeling abstractions and use cases of virtual prototypes using C++.
2. Design SystemC applications for sequential and combinational circuits.
3. Examine communication between SystemC modules using TLM.

Course Overview:

C++: SystemC, Transaction Level Modelling 2.0
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