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Sr. 

No. 
Course Code 

Course 

Category 

BOS/ 

Dept 
Course 

Contact Hours 
Marks 

Total 
Marks 

ESE 
Duration 

Theory Practical 

L T P Credits CE ESE CE ESE 

1 26UEC701T PCC EC Embedded Systems 3 1 0 4 40 60   100 3hrs 

2 26UEC701P PCC EC Lab: Embedded systems 0 0 2 1   25 25 50 2hrs 

3 26UEC7XXT PEC EC Program Elective IV 3     1     0 3 40 60   100 3hrs 

4 26UCT706X/26UCV705T MDM CT/CV MDM-V 2 

 

    0 

 

    0 

 

3 20 

 

30   50 2hrs 

 

5 26UCT706P MDM CT Lab: MDM-V 0     0 2 1   25 25 50 2hrs 

6 26UEC702T ELC EC Research Methodology 

(MOOC Course-Optional) 
2 

    0 0 2 20 30   50 2hrs 

7 26UEC703P ELC EC Project 0     0 8 4   50 50 100 3hrs 

     10 2 12 18 120 180 100 100 500  

Program Elective IV MDM-V 

Course Code Subject Course Code Subject 

26UEC721T Digital Image Processing 26UCT706T Database Management Systems 

26UEC722T Software Defined Radio and Cognitive Radio  26UCT706P Lab: Database Management Systems 

26UEC723T VLSI Design 26UCV705T E-Waste Management 

26UEC724T Cyber Security 26UCV705P E-Waste Management Case Studies 
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Seventh Semester 

 

Course Title: Embedded Systems 

Course Code: 26UEC701T Course Category: PCC  

Teaching Scheme:  L – T – P Total Credits: 04 

                                 3 – 1 – 0 Semester: VII 

Scheme of Examination: ESE: 60 Mks, CE: 40 Mks 

Prerequisites:  

 

Course Objectives: 

1. Enable them with the fundamentals of embedded systems 

2. Equip them with ARM Cortex-M4 programming 

3. Familiarise them with Peripheral interfacing 

4. Provide them with real-time applications  

 

Course Contents: 

UNIT I                                                                                                               [08 Hours] 

Introduction to Embedded Systems & ARM Basics: 

Definition and characteristics of embedded systems, Applications of embedded systems. Embedded system 

design challenges and constraints, Microcontroller vs Microprocessor, RISC vs CISC architecture, 

Introduction to ARM architecture: Evolution of ARM processors, Overview of ARM Cortex-M family (M0, 

M3, M4,), Cortex-M4 advantages for embedded systems. 

UNIT II                                                                                                            [08 Hours] 

ARM Cortex-M4 Architecture 

ARM Cortex-M4 core features, Processor core block diagram, Programmer’s model: Registers (R0–R15, SP, 

LR, PC, xPSR), Memory map and memory types, Thumb-2 instruction set overview. Bus architecture: 

AMBA, AHB and APB. DSP extensions and Floating-Point Unit (FPU) overview 

UNIT III                                                                                                           [07 Hours] 

Cortex-M4 System & Interrupts 

Reset sequence and booting process, Vector table organisation, Exception model in Cortex-M4, NVIC 

(Nested Vectored Interrupt Controller): Interrupt priority, Preemption and nesting. System Control Block 

(SCB), SysTick timer, Low-power modes (Sleep, Deep Sleep). 

UNIT IV                                                                                                           [07 Hours] 

Course Outcomes: 

At the end of this course, students will have the ability to: 

CO1 Discuss embedded system fundamentals. 

CO2 Explain the ARM Cortex-M4 architecture. 

CO3 Illustrate  interrupts and exceptions handling. 

CO4 Develop Embedded C programs for interfacing MCU peripherals 

CO5 Create  multitasking applications using RTOS concepts. 

CO6 Design and debug small embedded applications. 
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Peripheral Interfacing Using Cortex-M4 

GPIO architecture and programming, Timer and counter operation, PWM generation Analog peripherals: 

ADC, DAC. Communication protocols: UART / USART, SPI, I²C. Watchdog timer, Introduction to CMSIS 

and HAL drivers. 

UNIT V                                                                                                            [07 Hours] 

Real-Time Operating Systems (RTOS) 

Need for RTOS in embedded systems, RTOS concepts and architecture, Tasks, threads, and scheduling, 

Context switching. Inter-task communication: Semaphores, Mutex, Queues. Introduction to Free RTOS on 

ARM Cortex-M4 

UNIT VI                                                                                                          [08 Hours] 

Embedded System Design & Case Studies 

Embedded system design methodology, Hardware–software co-design, Performance and power optimisation. 

Debugging tools: JTAG, SWD. 

Case studies using ARM Cortex-M4: Sensor data acquisition system, Motor control application, IoT-based 

monitoring system. 

 

Suggested Self-Readings: 

Text Books 

1 Raj Kamal – Embedded Systems: Architecture, Programming and Design 

2 Dr. K.V.K.K. Prasad, "Embedded/Real Time Systems", Dreamtech Publications 

3 Steve Heath, "Embedded System Design", Neuwans Publications 

4 Embedded Systems with ARM Cortex-M Microcontrollers in Assembly Language and C – Yifeng 

Zhu 

5 Mastering STM32 – Carmine Noviello  

6 The Definitive Guide to ARM Architecture – Andrew N. Sloss 

 
Reference Books/URL 

1. Embedded C – Michael J. Pont 

2. Steve Heath, "Embedded System Design", Neuwans Publications 

3. Joseph Yiu – The Definitive Guide to ARM Cortex-M3 and Cortex-M4 Processors 

4. ARM Cortex-M4 Technical Reference Manual 

5. STM32 Reference Manuals & Application Notes 
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Seventh   Semester 

 

Course Title: Embedded Systems  

Course Code:   26UEC701P    Course Category: PCC  

Teaching Scheme:  L – T – P Total Credits: 02 

                                 0 – 0 – 2 Semester: VII 

Scheme of Examination: ESE: 25 Mks, CE: 25 Mks 

Prerequisites: Fundamentals of Microcontrollers  

  

Course Objectives: 

1. To familiarise with ARM Cortex-M4 architecture through hands-on experiments. 

2. To enable interfacing peripherals, debugging, and optimization. 

3. To implement real-time and low-power embedded applications  

  

  

                                         List of LAB Experiments  
1. Setting up the development environment for ARM Cortex M4 and study of ARM Cortex M4 

development board. 

2. GPIO and Timer 

a) LED blinking using GPIO 

b) Push button interfacing 

c) LED control using switch 

d) Timer delay generation 

e) LED blinking using hardware timer 

3. External Interrupt (EXTI) 

a) Button interrupt 

b) Interrupt service routine (ISR) 

4. UART Communication 

a) UART initialization 

b) Transmitting and receiving data using serial terminal 

5. I2C Interface 

a) Interfacing I2C based sensor (e.g., temperature sensor) 

b) Data read and display 

6. SPI Interface 

a) SPI master mode 

b) Data transmission to peripheral device 

 

7. ADC Programming 

a) Analog sensor interfacing 

b) Digital value display via UART 

Course Outcomes: 

At the end of this course, students will have the ability to: 

CO1 Describe the ARM Cortex-M4 architecture, hardware, and embedded development 

environment and develop Embedded C programs using industry-standard tools. 

CO2 Configure and interface GPIO, timers, interrupts, ADC, PWM, and on-chip peripherals to 

implement real-time embedded applications. 

CO3 Implement serial communication protocols (UART, I2C, SPI) and apply debugging, 

performance optimisation, and low-power techniques in Cortex-M4 based systems. 

CO4 Design any application to solve a real-world problem 
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c) Data Transfer using DMA  

8. PWM Generation 

a) PWM signal using timer 

b) LED brightness control 

9. DC Motor Control 

a) Speed control using PWM 

b) Direction control using GPIO 

10. Mini Project using ARM Cortex-M4 

 

 Suggested Self Readings 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Sr.No. Reference Books 

 

1 Embedded Systems Fundamentals with ARM Cortex-M Based Microcontrollers: A Practical 

Approach – Alexander G. Dean 

2  Mastering C Programming for Embedded Systems Development and Peripheral Control Kindle 

Edition by Hugo S. Dias  

3 Hands-On RTOS with Microcontrollers – Brian Amos  
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Seventh Semester 

 

 

 
 

Course Contents: 

UNIT I                                                                                                                                                    [08 Hours] 

Digital Image fundamental:  

Components of Image Processing System, Basic steps, elements of visual perception, Image formation 
and acquisition, Image sampling and quantization, relationship between the pixels, mathematical tools 
in digital image processing, Statistical parameters. 

UNIT II                                                                                                                      [07 Hours] 

Intensity Transformation and Histogram Processing:  

Negative Transformation, Log Transformation, Power Law transformation, Linear Piecewise 

transformation, Arithmetic and logical operations, Histogram Processing & Equalization.  

UNIT III                                                                                                                    [07 Hours] 

Image Filtering (spatial and frequency domain):  

Basics of Spatial Filtering, smoothing spatial filtering, Sharpening Spatial Filtering, Unsharp masking 

and High boost filtering, Basics of frequency domain, smoothening and sharpening frequency domain 

filters. 

UNIT IV                                                                                                                     [08 Hours] 

Image Transforms:  

 
2D-DFT, FFT, DCT, the KL Transform, Walsh/Hadamard Transform, Haar Transform, slant Transform, 
properties and application, Basics of wavelet transform. 

Course Title: Digital Image Processing 

Course Code: 26UEC721T  Course Category: PEC  

Teaching scheme:    L T P Total Credits: 03 

                          3 1 0  

Scheme of Examination: ESE: 60 Mks, CE: 40 Mks 

Prerequisites: Basic knowledge of Digital Signal Processing 

Course Objectives: 

1. Provide the student with the fundamentals of digital image processing.  

2. Introduce the students to some advanced topics in digital image processing.  

3. Give the students a useful skill base that would allow them to carry out further study in the field of 

Image processing.  

Course Outcomes: 
At the end of this course, students will have the ability to: 

CO1 Describe the fundamentals of Digital Image Processing 
CO2 Solve basic image processing problems for image enhancement 
CO3 Use the various spatial and frequency domain filtering techniques for image enhancement. 
CO4 Operate various image transforms on image 
CO5 Apply the algorithms for image restoration   
CO6 Apply the algorithms for image segmentation and extract the features for image representation 

and description 
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UNIT V                                                                                                                       [07 Hours] 
Image restoration and reconstruction:  
Image degradation/restoration process, noise model, restoration in presence of noise, periodic noise 
reduction, linear, position invariant degradation, estimating degradation function, Inverse filtering, 
Wiener filtering. 

UNIT VI                                                                          [08 Hours] 

Image Segmentation & Feature Extraction:  

Detection of discontinuities: Point, Line and Edge, Thresholding, Region based segmentation, Region 
Growing, Split and Merge, Boundary Representation: Chain Code, Shape Number, Signatures, Skeleton, 
Boundary Descriptors, Hough Transform. 

 

 

Suggested Self Readings: 

Text Books 

1. Digital Image Processing by R.C. Gonzalez & R.E. Woods 4th Edition Pearson Education  

 

Reference Books 

1. Digital Image processing using MATLAB by R.C. Gonzalez & R.E. Woods, Pearson Education  

2. Digital Image processing by William K. Pratt 3rd Edition, 2004, John Wiley 

3. Discrete-Time Signal Processing, Oppenheim & Schafer, 2nd Edition PHI 

4. Digital Signal Processing, Cavicchi Thomas, Wille Publication 

MOOCs Links and additional reading, learning and video material 

1. https://onlinecourses.nptel.ac.in/noc19_ee50/course? 
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Seventh Semester 

 

Course Title: Software Defined Radio 

Course Code: 26UEC722T  Course Category: PE-IV 

Teaching Scheme:  L – T – P Total Credits: 03 

                                 3 – 1 – 0 Semester: Seventh 

Scheme of Examination: ESE: 60 Mks, CE: 40 Mks 

Prerequisites: Digital Communication 

 

Course Objectives: 

1. To make them understand the fundamentals of Software Defined Radio. 

2. Enable them to analyse SDR architectures and hardware components. 

3. Provide knowledge of cognitive radio and dynamic spectrum access. 

4. Equip them with knowledge of SDR in modern wireless communication systems. 

 

Course Contents: 

UNIT I                                                                                                              [08 Hours] 
Introduction to Software radio : 

The Need for Software Radios. Characteristics and Benefits of a Software Radio. Design Principles of a 

Software Radio, Evolution of SDR Technology, Basic components of software defined radios, Software 

defined radio architectures. 

UNIT II                                                                                                            [08 Hours] 

Signals Digital generation of signals: Comparison of direct digital synthesis with analog signal synthesis, 
Approaches to direct digital synthesis, Analysis of spurious signals, Performance of direct digital synthesis 
systems, Applications of direct digital synthesis. 

UNIT III                                                                                                           [07 Hours] 

Modulation and Demodulation: 

 Power amplifier Line-up for linearity & power requirement calculations, Linearization Techniques for 
nonlinear distortion in SDR, Predistortion Techniques for nonlinear distortion in SDR. 

UNIT IV                                                                                                           [07 Hours] 

Distortion parameters: 

Sources and metrics of distortion in a transceiver, Nonlinear distortion and nonlinearity specifications, Power 
amplifiers: Nonlinear Distortion in Transmitted  

UNIT V                                                                                                            [07 Hours] 

Linear and Nonlinear Distortion Techniques: 
Digital Predistortion Techniques for Linear/Nonlinear Distortion, RF Design in SDR 
Frequency and Time Synchronisation, Error detection and correction, GNU Radio, Introduction to USRP 

UNIT VI                                                                                                          [08 Hours]  

Course Outcomes: 

At the end of this course, students will have the ability to: 

CO1 Explain the principles, architecture, and evolution of Software Defined Radio. 

CO2 Discuss distortion parameters-Sources and metrics of distortion in a transceiver. 

CO3 Explain the Modulation and Demodulation Techniques of SDR. 

CO4 Elaborate on the performance of RF Design in SDR 

CO5 Describe Predistortion Techniques for Nonlinear Distortion in SDR. 

CO6 Explain the Hardware and Software of SDR and Case studies. 
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 Hardware and software for SDR & Case studies: DSP Processors, High Performance FPGA, FPGA, 

ASICs. Trade-offs, object-oriented programming, Object Brokers, GNU Radio-USRP. Case Studies: 

SPEAK easy, JRTS, SDR-3000. 

 

Suggested Self-Readings: 
Text Books 

1. Patrick Roblin, “Nonlinear RF circuits and nonlinear vector network analysers: interactive 

measurement and design techniques”, Cambridge University Press, 2011. 

2. F. M. Ghannouchi, O. Hammi and M. Helaoui, “Behavioural modelling and predistortion of 

wideband wireless transmitters”, John Wiley & Sons, 2015. 

3 John Wood, “Behavioural modelling and linearization of RF power amplifiers”, Artech House, 

2014. 

4. P.B. Kenington, “RF and Baseband Techniques for Software Defined Radio”, Norwood, MA, 

USA: Artech House, 2005. 

5. Jeffrey Hugh Reed, Software Radio: A Modern Approach to Radio Engineering, Prentice Hall 

Professional, 2002. 

6. Tony J Rouphael, RF and DSP for SDR, Elsevier Newnes Press, 2008.   

Reference Books/URL 

1. "Software Defined Radio: Architectures, Systems, and Functions" Author: Markus W. Baumann, 

Publisher: Wiley, Edition: 1st Edition, 2007, ISBN-13: 978-0470037453 

   2. "Cognitive Radio Networks, K. Subbalakshmi, K. Choi 

Publisher: Springer, Edition: 1st Edition, 2009, ISBN-13: 978-03870949 

3. "The Software Defined Radio Handbook", Jerry W. Boehm, Richard E. Breglio 

Publisher: McGraw-Hill Professional, Edition: 1st Edition, 2005, ISBN-13: 978-0071448662 
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Seventh Semester 

 

Course Title: VLSI Design 

Course Code:26UEC723T  Course Category: PEC 

Teaching Scheme:  L – T – P Total Credits: 03 

                                 3 – 1 – 0 Semester: SEVENTH SEMESTER 

Scheme of Examination: ESE: 60 Mks, CE: 40 Mks 

 

Prerequisites: ·  MOSFET and CMOS fundamentals, Digital logic concepts. 

·   

 

Course Objectives: 

1. To understand MOSFET theory and CMOS device operation. 

2. To learn CMOS logic design (inverters, combinational & sequential circuits).  

3 To understand physical design of CMOS logic. 

 

Course Contents: 

UNIT I                                                                                                              [08 Hours] 

 Introduction: Brief Introduction to IC technology MOS, PMOS, NMOS, CMOS & BiCMOS Technologies 
Basic Electrical Properties of MOS and BiCMOS Circuits: IDS - VDS relationships, MOS transistor Threshold 
Voltage, figure of merit ,Transconductance, MOS parasitic capacitances Pass transistor, NMOS Inverter, 
Various pull ups, CMOS Inverter analysis and design, Bi-CMOS Inverters. 

UNIT II                                                                                                            [08 Hours] 

CMOS Inverter & Logic Design: CMOS inverter: operation, switching characteristics,Noise margins, 

propagation delay, power dissipation,CMOS logic: AND, OR, NAND, NOR, XOR, transmission 

gates,Pseudo-NMOS, dynamic logic. 

Course Outcomes: 

At the end of this course, students will have an ability to: 

CO1 Understand IC Technologies and Analyze MOS & BiCMOS Device Characteristics. 

CO2 Understand and analyze the operation of CMOS inverters and fundamental CMOS logic circuits. 

CO3 Analyze, and compare various CMOS combinational logic styles. 

CO4 Analyze the function  of sequential logic. 

CO5 Understand and explain the complete VLSI fabrication process. 

CO6 Apply physical design principles to create efficient CMOS circuit layouts by using stick diagrams, 

Euler path techniques, and λ-based design rules. 
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UNIT III                                                                                                           [08 Hours] 

Physical Design (Layout):Stick diagrams,Euler’s paths for layout optimization,Lambda-based design 
rules,Layout of inverter, NAND, NOR, transmission gates. 

UNIT IV                                                                                                           [08 Hours] 

Combinational Logic Circuits: Static CMOS Design – Complementary CMOS, Ratioed Logic, Pass-

Transistor Logic. Dynamic CMOS Design – Dynamic Logic: Basic Principles, Speed and Power Dissipation 

of Dynamic Logic, Issues in Dynamic Design, Cascading Dynamic Gates. 

UNIT V                                                                                                            [07 Hours] 

Sequential Circuit Design & Data path VLSI System Components:Sequential Circuit Design, Latches and 

Flip Flops. Advanced Techniques in CMOS Logic Circuits: and FlipFlops, data path design, Data path VLSI 

System Components: Comparators, barrel shifters, Multiplexers, Binary Decoders. 

UNIT VI                                                                                                          [06 Hours] 

VLSI Fabrication Process:Wafer processing,Oxidation, diffusion, ion implantation,Lithography, etching, 

deposition,Metallization, contacts, vias,CMOS process flow (n-well, p-well, twin-tub) 

 

Suggested Self Readings: 

Text Books 

1. CMOS VLSI Design-A Circuits and Systems Perspective, Neil H.E Weste, David Harris, Ayan 

Banerjee, 3rd Edn, Pearson, 2009. 

2. John P. Uyemura, CMOS Logic Circuit Design, Springer, 2001 

3 John P. Uyemura, Introduction to VLSI Circuits and Systems, Wiley, 2002 

Reference Books/URL 

1. Jan M. Rabaey, Anantha Chandrakasan and Borivoje Nikolic, Digital Integrated Circuits: A Design 

Perspective, Pearson, 2003, 2 nd Edition.. 

 2. 
Essentials of VLSI Circuits and Systems, Kamran Eshraghian, Eshraghian Dougles, A. Pucknell, 

2005, PHI. 

3. Modern VLSI Design – Wayne Wolf, 3 Ed., 1997, Pearson Education. 
4. Sung-Mo Kang and Yusuf Leblebici, CMOS Digital Integrated Circuits, McGraw-Hill, 2003, 

3rd Edition. 
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Seventh Semester 

 

Course Title: CYBER SECURITY 

Course Code:   26UEC724T Course Category: PEC 

Teaching Scheme:  L – T – P Total Credits: 03 

                                 3 – 1 – 0 Semester: VII 

Scheme of Examination: ESE: 60 Mks, CE: 40 Mks 

Prerequisites: 

 

Course Objectives: 

1. To understand various types of cyber-attacks and cyber-crimes 

2. To learn threats and risks within context of the cyber security 

3. To have an overview of the cyber laws & concepts of cyber forensics 

4. To study the defensive techniques against these attacks 

5. Describe various professional, ethical and legal issues related to cybersecurity 

6. Explain various security technologies and mechanisms 

 

Course Contents: 

UNIT I                                                                                                              [08 Hours] 

Introduction to Cyber Security:  

Basic Cyber Security Concepts, layers of security, Vulnerability, threat, Harmful acts, Internet Governance – 
Challenges and Constraints, Computer Criminals, CIA Triad, Assets and Threat, motive of attackers, active 
attacks, passive attacks, Software attacks, hardware attacks, Cyber Threats-Cyber Warfare, Cy 

UNIT II                                                                                                            [08 Hours] 

Cyberspace and the Law & Cyber Forensics:  

Introduction, Cyber Security Regulations, Roles of International Law. The INDIAN Cyberspace, National 
Cyber Security Policy. Introduction, Historical background of Cyber forensics, Digital Forensics Science, 
The Need for Computer Forensics, Cyber Forensics and Digital evidence, Forensics Analysis of Email, 
Digital Forensics Lifecycle, Forensics Investigation, Challenges in Computer Forensics 

UNIT III                                                                                                           [07 Hours] 

Cybercrime:  

Mobile and Wireless Devices: Introduction, Proliferation of Mobile and Wireless Devices, Trends in Mobility, 
Credit card Frauds in Mobile and Wireless Computing Era 

Course Outcomes: 

At the end of this course, students will have an ability to: 

CO1 Discuss cyber-attacks, types of cybercrimes, cyber laws. 

CO2 Describe Cyber Forensic, Cyber Laws and Techniques 

CO3 Apply policies and procedures to manage Privacy issues 

CO4 Explain Cyber threats and Cyber security challenges. 

CO5 Identify and model cybersecurity risks using various qualitative and quantitative methods 

CO6 Develop risk management plan, business continuity plan and disaster recovery plan 
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UNIT IV                                                                                                           [07 Hours] 

Cyber Threats and Cyber Security Challenges:  

Cyber Security Challenges Posed by Mobile Devices, Registry Settings for Mobile Devices, Authentication 
service Security, Attacks on Mobile/Cell Phones, Organizational security Policies and Measures in Mobile 
Computing Era, Laptops. 

UNIT V                                                                                                            [07 Hours] 

Cyber Security:  

Organizational Implications, Introduction, cost of cybercrimes and IPR issues, web threats for organizations, 
security and privacy implications, social media marketing: security risks and perils for organizations, social 
computing and the associated challenges for organizations 

UNIT VI                                                                                                          [08 Hours] 

Privacy Issues:  

Basic Data Privacy Concepts: Fundamental Concepts, Data Privacy Attacks, Data linking and profiling, 
privacy policies and their specifications, privacy policy languages, privacy in different domains- medical, 
financial, etc 

 

Suggested Self-Readings: 

Text Books 

1. Nina Godbole and Sunit Belpure, Cyber Security Understanding Cyber Crimes, Computer 

Forensics and Legal Perspectives, Wiley 

2. B.B. Gupta, D.P.Agrawal, HaoxiangWang, Computer and Cyber Security: Principles, Algorithms, 

Applications, and Perspectives, CRC Press, ISBN 9780815371335,2018. 

Reference Books/URL 

1. Cyber Security Essentials, James Graham, Richard Howard and Ryan Otson, CRC Press. 

2. Introduction to Cyber Security, Chwan-Hwa(John) Wu,J. David Irwin, CRC Press T&FGroup. 
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Seventh   Semester 

 

Course Title: Database Management Systems 

Course Code:   26UCT702T Course Category: PCC  

Teaching Scheme:  L – T – P Total Credits: 03 

                                 2 – 0 – 0 Semester: 7th 

Scheme of Examination: ESE: 30 Mks, CE: 20 Mks 

Prerequisites:  

 

Course Objectives: 

1. To understand the basic concepts and the applications of database systems  

2. To Master the basics of SQL and construct queries using SQL 

3. To understand the relational database design principles 

4. To become familiar with the basic issues of transaction processing and concurrency control 

 

Course Contents: 

UNIT I                                                                                                              [08 Hours] 

Data base System Applications, Purpose of Database Systems, View of Data  ,Data Models Other Models, 
Database Languages, database Access for applications, Transaction Management Data base Architecture 
,Storage Manager  the Query Processor, Data base design and ER diagrams , ER Model ,Entities, Attributes 
and Entity sets ,Relationships and Relationship sets , ER Design Issues , Concept Design 

UNIT II                                                                                                            [08 Hours] 

Behavioural Modeling:  

Relational Query Languages, Relational Operations. Relational Algebra – Selection and projection set 
operations, renaming Joins Division, Examples of Algebra overviews Relational calculus, Tuple relational 
Calculus, Domain relational calculus. Overview of the SQL Query Language – Basic Structure of SQL 
Queries, Set Operations, Aggregate Functions – GROUPBY – HAVING Nested Sub-queries, Views, 
Triggers. 

UNIT III                                                                                                           [07 Hours] 

Normalisation Introduction, Non-loss decomposition and functional dependencies, First, Second, and Third 
Normal Forms, dependency preservation, Boyce/Codd normal form. Higher Normal Forms - Introduction, 
Multi-valued dependencies and Fourth normal form, Join dependencies and Fifth normal form 

UNIT IV                                                                                                           [07 Hours] 

Transaction Concept- Transaction State- Implementation of Atomicity and Durability – Concurrent, 
Executions, Serializability- Recoverability, Implementation of Isolation – Testing for serializability, Lock–

Course Outcomes: 

At the end of this course, students will have the ability to: 

CO1 Describe the basic elements of a relational database management system  

CO2 Identify the data models for relevant problems  

CO3 Design entity relationship and convert entity relationship diagrams into RDBMS and formulate SQL 

queries on the respect data  

CO4 Apply normalisation techniques for the development of application software. 
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Based Protocols, Timestamp-Based Protocols- Validation-Based Protocols – Multiple Granularity. Recovery 
and Atomicity, Log – Based Recovery – Recovery with Concurrent Transactions, Buffer Management. 

 

Suggested Self-Readings: 

Text Books 

1. Database System Concepts, Silberschatz, Korth, McGraw-Hill, Sixth Edition.(All UNITS 

except III th) 2. Database Management Systems, Raghurama Krishnan, Johannes Gehrke, 

TATA McGraw-Hill, 3rd Edition.  

2. Database System Concepts, Silberschatz, Korth, McGraw-Hill, Sixth Edition.(All UNITS except 

III th) 2. Database Management Systems, Raghurama Krishnan, Johannes Gehrke, TATA 

McGraw-Hill, 3rd Edition.  

Reference Books/URL 

1. Fundamentals of Database Systems, Elmasri, Navathe, Pearson Education. 2. An Introduction to 

Database systems, C.J. Date, A.Kannan, S.Swami Nadhan, Pearson, Eight Edition for UNIT III. 

2. 
Fundamentals of Database Systems, Elmasri Navathe Pearson Education. 2. An Introduction to 

Database systems, C.J. Date, A.Kannan, S.Swami Nadhan, Pearson, Eight Edition for UNIT III. 
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Seventh Semester 

 

Course Title: Database Management Systems 

Course Code:   26UCT706P Course Category: PCC  

Teaching Scheme:  L – T – P Total Credits: 02 

                                 0 – 0 – 2 Semester: 7th 

Scheme of Examination: ESE: 25 Mks, CE: 25 Mks 

Prerequisites:  

 

Course Objectives: 

1. The main objective is students gain knowledge about databases for storing the data and to share the 

data among different kinds of users for their business operations  

                                        

List of Experiments 

1 Data definition languages (ddl) commands of base tables and views 

2 Data manipulation language (dml) of base tables and views 

3 High level programming language extensions 

4 Front end tools 

5 Forms- triggers- menu design. 

6 Generating Reports 

7 Design and implementation of employee 

8 An exercise using Open-Source Software like MySQL.  

 

 

 

 

 

 

 

 

Course Outcomes: 

At the end of this course, students will have an ability to: 

CO1 Develop database modelling for a problem. 

CO2 Design a database using normalization. 

CO3 Implement a data base query language. 

CO4 Develop a connection between frontend and database. 
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Seventh Semester 

 

Course Title: Research Methodology 

Course Code:   26UCT702T Course Category: ELC 

Teaching Scheme:  L – T – P Total Credits: 03 

                                 2 – 0 – 0 Semester: 7th 

Scheme of Examination: ESE: 30 Mks, CE: 20 Mks 

Prerequisites:  

 

Course Objectives: 

1. To introduce students to the philosophical foundations, logical reasoning, and scientific methods 

involved in conducting research. 

2. To develop skills in hypothesis formulation, experimentation, data analysis, scientific 

communication, and ethical research practices. 

 

Course Contents: 

UNIT I                                                                                                              [08 Hours] 

Foundations of Research and Philosophy of Science: 
Meaning and objectives of research, Overview of research process,                                         Philosophy 
of Science:   Subjective vs Objective, Materialism vs Idealism, Causality and scientific explanation Logical 
reasoning: Inductive and deductive logic, Syllogistic logic 
History of development of science and influence of philosophy What scientists actually do,  Group 
discussion on: What is research? 

UNIT II                                                                                                            [08 Hours] 

Research Problem Formulation and Measurement: 

Literature survey techniques, Identifying research gaps, Forming a research problem, Hypothesis 

formulation, Techniques of scientific measurement, Testing of hypothesis, Modelling skills and data 

interpretation, Experimental skills 
. 

UNIT III                                                                                                           [07 Hours] 

Research Methods and Experimental Design : 
Design of experiments, Methods of theoretical research, Data analysis techniques, 
Modelling and simulation, Creativity in research, Department-specific research discussions, 
Case studies in engineering research 

UNIT IV                                                                                                           [07 Hours] 

Scientific Communication, Ethics and Intellectual Property: 

Technical writing and research documentation, Art of scientific communication, 
Technical presentations, Seminar and conference presentations, Sponsored research, 

Course Outcomes: 

At the end of this course, students will have the ability to: 

CO1 Explain the philosophy of science, logical reasoning, and evolution of scientific research. 

CO2 Formulate research problems and hypotheses using appropriate scientific measurement and 

testing techniques. 

CO3 Apply experimental design, data analysis, and theoretical research methods in engineering 

research. 

CO4 Communicate research findings effectively and follow ethical and intellectual property norms. 
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Intellectual Property Rights (IPR), Ethics in research, Ethical conduct in science,  
Plagiarism and research integrity, Group discussion on ethics in research 

 

Suggested Self-Readings: 

Text Books 

1. Kothari, C. R. Research Methodology: Methods and Techniques, 3rd Edition, New Age 

International Publishers, New Delhi. 

2. Ranjit Kumar Research Methodology: A Step-by-Step Guide for Beginners, 4th Edition, Sage 

Publications. 

Reference Books/URL 

1. Dawson, C.Projects in Computing and Information Systems: A Student’s Guide, Pearson 

Education. 

2. Montgomery, D. C. Design and Analysis of Experiments, Wiley India. 

3. Day, R. A. & Gastel, B. How to Write and Publish a Scientific Paper, Cambridge University 

Press. 

4. NPTEL Course: Research Methodology by IIT Professors (Philosophy of Science, Scientific 

Communication, Ethics, Sponsored Research, IPR) 
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Seventh Semester 

 

Course Title: Generative Artificial Intelligence 

Course Code: 26UHEC7T Course Category: Honors  

Teaching Scheme:  L – T – P Total Credits: 03 

 

                                 3 – 0 – 0 
Semester: VII 

Scheme of Examination: ESE: 60 Mks, CE: 40 Mks 

Prerequisites: Introduction to Artificial Intelligence 

 

Course Objectives: 

1. Enable them with the fundamentals and evolution of Generative Artificial Intelligence. 

2. Equip them with various generative architectures such as VAEs, GANs, and Transformers. 

3. Develop practical skills in prompt engineering and model fine-tuning. 

4. Familiarise with ethical, legal, and social implications of Generative AI. 

 

Course Contents: 

UNIT I                                                                                                               [08 Hours] 

Introduction to Generative Artificial Intelligence: 

Artificial Intelligence vs Discriminative vs Generative Models, History and evolution of Generative AI, 

Probability distributions and data generation, Applications of Generative AI:Text generation,  Image 

synthesis, Music and video generation, Code generation 

Overview of generative frameworks, Challenges in generative modeling  

UNIT II                                                                                                            [08 Hours] 

Mathematical Foundations of Generative Models: Probability theory and random variables, 

Maximum Likelihood Estimation (MLE), Bayesian inference, KL Divergence and Cross Entropy, Latent 

variable models, Sampling techniques: Monte Carlo sampling, importance sampling 
 

UNIT III                                                                                                           [07 Hours] 

Variational Autoencoders (VAE): Autoencoders and representation learning, Encoder–decoder 

architecture, Variational inference, Evidence Lower Bound (ELBO), Training VAEs, Applications of 

VAEs in image generation and anomaly detection, Limitations of VAEs 
 

UNIT IV                                                                                                           [07 Hours] 

Generative Adversarial Networks (GANs):                 

GAN architecture: Generator and Discriminator, Minimax optimisation, Types of GANs: 

Course Outcomes: 

At the end of this course, students will have an ability to: 

CO1 Explain the principles and working of generative AI models.. 

CO2 Implement generative models such as VAEs and GANs. 

CO3 Apply transformer-based architectures for text and image generation. 

CO4 Design and evaluate generative AI applications. 

CO5 Elaborate Transformer-based Generative AI models. 

CO6 Discuss the applications of generative AI and ethics. 



Lokmanya Tilak Jankalyan Shikshan Sanstha’s 
PRIYADARSHINI COLLEGE OF ENGINEERING, NAGPUR 

(An Autonomous Institute affiliated to Rashtrasant Tukadoji Maharaj Nagpur University) 
Electronics and Communication Engineering 

 

 

DCGAN, Conditional GAN, CycleGAN, StyleGAN, Training challenges: mode collapse, vanishing 

gradients, GAN applications: Image synthesis, Face generation, Data augmentation. 

UNIT V                                                                                                            [07 Hours] 

Transformer-based Generative Models & Large Language Models:                                           Attention 

mechanism, Transformer architecture, GPT, BERT, T5 overview, Text generation techniques: Greedy 

search, Beam search, Top-k and Top-p sampling, Prompt Engineering, Fine-tuning and instruction 

tuning, Multimodal generative models (CLIP, DALL·E, Stable Diffusion)  

UNIT VI                                                                                                          [08 Hours] 

Ethics, Security and Applications of Generative AI:   Ethical concerns in Generative AI 

Bias and fairness, Copyright and intellectual property, Deepfakes and misinformation, Security risks, 

Responsible AI principles, Future trends in Generative AI, Case studies in healthcare, education, and 

industry  

 

Suggested Self Readings: 

Text Books 

1 Ian Goodfellow, Yoshua Bengio, Aaron Courville – Deep Learning, MIT Press. 

2 David Foster – Generative Deep Learning, O’Reilly Media. 

3 Jurgen Schmidhuber – Deep Learning in Neural Networks: An Overview. 

Reference Books/URL 

1 Bishop – Pattern Recognition and Machine Learning. 

2 Chollet – Deep Learning with Python. 

3 Vaswani et al. – “Attention is All You Need” (Research Paper). 

4 OpenAI & Google research blogs (latest updates). 
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Seventh Semester 

 
Course Title:  Generative Artificial Intelligence Practical 

Course Code: 26UHE17P Course Category: Honors  

Teaching Scheme:  L – T – P Total Credits: 01 

                                 0 – 0 – 2 Semester: VII 

Prerequisites: Introduction to Artificial Intelligence 

 

Course Objectives: 

1. Provide hands-on experience with generative AI models and tools.  

2. Implement generative models such as Autoencoders, VAEs, GANs, and Transformers. 

3. Develop applications in text, image, and multimodal generation. 

 

Course Outcomes: 

At the end of this course, students will have an ability to: 

CO1 Implement basic generative AI models using Python libraries.,   

CO2 Build and train Variational Autoencoders and GANs 

CO3 Generate text using transformer-based models. 

 
List of Experiments 

1 Fundamentals & Setup 

Installation and Setup of Generative AI Environment 

a) Installation of Python, TensorFlow/PyTorch 

b) Jupyter Notebook / Google Colab setup 

c) Introduction to Hugging Face library 

2 Exploring Probability Distributions for Data Generation 
a) Generate synthetic data using normal and uniform distributions 
b) Visualisation using Matplotlib 

3 Implementation of Basic Autoencoder for Image Reconstruction 
a) MNIST dataset 
b) Encoder–Decoder model 

4 Implementation of Variational Autoencoder (VAE) 
a) Image generation using latent space sampling 
b) Visualization of generated samples 

5 Implementation of Basic GAN for Image Generation 
a) Generator and Discriminator design 
b) Training and evaluation. 

6 Implementation of DCGAN 
a) Image generation using convolutional layers. 

7 Conditional GAN (cGAN) 
a) Class-conditional image generation 

8 Text Generation using Pre-trained Transformer Model (GPT/T5) 
a) Tokenization 
b) Text generation 
c) Sampling strategies 

9 Prompt Engineering Experiments 
a) Zero-shot prompting 
b) Few-shot prompting 
c) Chain-of-thought prompting 

10 Image Generation using Diffusion Models (Stable Diffusion) 
a) Text-to-image generation 
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b) Parameter tuning 

11 Multimodal Application (Text + Image) 
a) Generate captions from images or images from text 

12 Mini Project on Generative AI Application 
(Any one) 
a) Chatbot using LLM 
b) Image generator 
c) Music generator 
d) Code generator 
e) Healthcare or education application 

 


