
D. Y. PATIL DEEMED TO BE UNIVERSITY
SCHOOL OF ENGINEERING AND MANAGEMENT

Teaching and Evaluation Scheme from Year 2023-24 (as per NEP-2020)
B. Tech. Computer Science Engineering (SEMESTER- VII)

Sr.
No. Course Code Course

Type Course Name
Teaching Scheme Theory Practical

Total
MarksCredits

Contact Hrs
ISE MSE ESE INT OE/

PoEL P T
3

1

2
2

4
4
-

Total 22 14 12 - 700
HONORS

Sr.
No. Course Code Course

Type Course Name
Teaching Scheme Theory Practical Total

MarksCredits L P T ISE MSE ESE INT OE/

1 23CSEU7P01 PCC 3 - 20 30 50 - 100

2 23CSEU7P02 PCC Advanced Database Systems
 Lab 2 25 25 50

3 23CSEU7P03 PCC Software Testing and Quality Assurance 1 2 - - - - 25 25 50
4 23CSEU7M04 MDM-V API Testing 2 - - - - 50 - - 50
5 23CSEU7E05

PEC-IV
Cyber Security

3 3 - - 20 30 50 - - 1006 23CSEU7E06 Artificial Neural Network
7 23CSEU7E07
8 23CSEU7E08

PEC-V

Business Intelligence and Analysis

3 3 - - 20 30 50 - - 100
9 23CSEU7E09

23CSEU7E10  Natural Language Processing
10 23CSEU7E11 Software Defined Network
11 23CSEU7R11 RM$ Research Methodology 4 - - 20 30 50 - - 100
12 23CSEU7J12 PR Project - 8 - - - - 75 75 150
13 23CSEU7D13 AC Liberal Learning 2* - - - - - 50* - 0

1 23CSEU7Z01 Honors Deep Learning 3 3 - - 20 30 50 - - 100
2 23CSEU7Z02 Honors Deep Learning Lab 1 - 2 - - - - 25 - 25
3 23CSEU7Z03 Honors Cyber-crime and Laws 3 3 - - 20 30 50 - - 100
4 23CSEU7Z04 Honors Cyber-crime and Laws Lab 1 - 2 - - - - 25 - 25

Note:
   $ - Open & Distance Learning
   * - Values are not included in total marks
   Min. Marks for Passing: 40% of total marks of individual course
   #- Students opted Cyber Security as Honors are not allowed to opt Foundations of Cyber Security (PEC IV)

Advanced Database Systems

Mobile Technology

Computer Vision























































D. Y. PATIL DEEMED TO BE UNIVERSITY
SCHOOL OF ENGINEERING AND MANAGEMENT

Teaching and Evaluation Scheme from Year 2023-24 (as per NEP-2020)
B. Tech. Computer Science Engineering (SEMESTER- VIII)

Sr.
No. Course Code Course

Type Course Name
Teaching Scheme Theory Practical

Total
MarksCredits

Contact Hrs
ISE MSE ESE INT OE/

PoEL P T
3
1
2

12
Total 20 5 30 - 625

HONORS
Sr.
No. Course Code

Course
Type Course Name

Teaching Scheme Theory Practical Total
MarksCredits L P T ISE MSE ESE INT OE/

1 23CSEU8P01 PCC $ Agentic AI 3 - - 20 30 50 - - 100
2 23CSEU8P02 PCC $ Agentic AI Lab - 2 - - - - 25 - 25
3 23CSEU8M03 MDM-VI $ Capstone Project - 4 - - - - 25 25 50
4 23CSEU8E04

PEC-VI $
Real Time Operating Systems

2 2 - - - - 50 - - 505 23CSEU8E05 Deep Learning
6 23CSEU8E06 Digital Forensics
7 23CSEU8I07 INT Internship - 24 - - - - 200 200 400

Note:
   $ - Open & Distance Learning
   * - Values are not included in total marks
   Min. Marks for Passing: 40% of total marks of individual course
   #- Students opted AIML as Honors are not allowed to opt Deep Learning (PEC VI)

1 23CSEU8Z01 Honors Capstone Project AI/ML $ 2 - 4 - - - - 50 - 50

2 23CSEU8Z02 Honors 2 - 4 - - - - 50 - 50
Capstone Project Cyber
Security $



Course Code: L T P Credit
Course Name: 3 3

Course Prerequsites:

Course Description:

Course Outcomes:

CO-PO Mapping:

23CSEU8P01

  4

  4,  9

9

9, 10

1 In Semester Evaluation 1 (ISE1) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.
2 Mid Semester Examination (MSE) 30% 50% of course contents
3 In Semester Evaluation 2 (ISE2) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

AgenticAI

Data Structures, Intermediate Python Object-Oriented Programming (OOP), and Foundational Natural Language
Processing (NLP).

A comprehensive deep-dive into the architecture of Agentic AI. Students will move from theoretical reasoning
frameworks to building, fine-tuning, and evaluating autonomous agents that can use tools and interact with external
environments.

After the completion of the course the student will be able to -

CO1 Explain the fundamental architecture of AI agents, specifically the "Think → Act → Observe" loop and the role of
LLMs as reasoning engines.

CO2 Design and implement custom "Tools" for agents to interact with web APIs, databases, and local code
environments.

CO3 Develop multi-agent systems and agentic RAG workflows using frameworks like smolagents, LangGraph, or
LlamaIndex.

CO4 Fine-tune models for function-calling and evaluate agent performance using modern observability and testing
protocols.

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
CO1 3 2 - - 1 - - - - - - 2 2 2
CO2 2 2 3 2 3 - - 1 - - - 2 3 3
CO3 3 3 3 3 3 - - - 2 1 - 3 3 3
CO4 3 3 2 3 3 - - 2 - - - 2 3 2

SDGs

Assessment Scheme:
SN Assessment Weightage Remark



4 End Semester Examination (ESE) 50% 100% course contents
Course Contents:
Unit 1 Foundations of Agentic Intelligence & The ReAct Framework 6 Hours

Unit 2 Code-Executing Agents & smolagents 8 Hours

Unit 3 8 Hours

Unit 4 8 Hours

Unit 5 8 Hours

Unit 6 Benchmarking, Safety, & Observability 6 Hours

Text Books:

Reference Books:

SDGs

4, 9

9

9, 11

5, 10

9

9, 10, 11

JSON/Text Tool-calling versus Code Execution modalities.
The smolagents architecture (CodeAgent vs. ToolCallingAgent).
Secure runtime sandboxing and state management for dynamic code execution.
Multi-step autonomous tool creation.

Agentic RAG & Knowledge Retrieval
Schedulability problem,  Classification of real-time tasks,  Schedulability tests , Worst Case Execution Time (WCET), Static
scheduling, Dynamic scheduling, Dependent and independent tasks

Data Driven Agents and Agentic RAGs
Static RAG versus Agentic RAG.
Semantic routing, document indexing, and vector database integration.
Advanced query pipelines: Sub-question decomposition and query rewriting.
Data Agents: Direct SQL database querying and structured API interaction.

Multimodal Agents, Web Automation, & SLM Optimization
Vision-Language Models (VLMs) as agent drivers.
Web Browser Automation: DOM tree parsing and element bounding boxes.
Fine-tuning Small Language Models (SLMs) for strict syntax and function calling.
Local agent deployment using Ollama backends.

1. Generative AI Systems: Architecture and Engineering". Tom Taulli (O'Reilly Media)
2. "Building Intelligent Systems: A Guide to Machine Learning Engineering". Geoff Hulten (Apress)

Supplementary Technical References
1. "Natural Language Processing with Transformers: Building Language Applications with Hugging Face".  Lewis Tunstall,
Leandro von Werra, and Thomas Wolf (O'Reilly Media)
2. "Designing Data-Intensive Applications" Martin Kleppmann (O'Reilly Media)

Focus: Transitioning from static LLM prompting to dynamic, loop-based reasoning.Core Concepts:The anatomy of an
Agent: Core LLM, System Prompts, Chat Templates, and Special Tokens.The Thought -- Action --Observation loop.Deep
dive into the ReAct (Reason + Act) paradigm.Building custom programmatic "Tools" via Python function parsing and
docstring extraction.

Evaluation frameworks: GAIA and SWE-bench benchmarks.

https://huggingface.co/agents-course



Course Code: L T P Credit
Course Name: 2 1

Course Prerequsites:

Course Description:

Course Outcomes: SDGs

CO-PO Mapping:

Assessment Scheme:
SN Assessment Weightage Remark

List of Experiments: SDGs

23CSEU8P02
Agentic AI Lab

Proficiency in Python Programming (functions, object-oriented concepts, and basic error handling).  Foundational
understanding of Generative AI & LLMs (tokenization, prompting, API-based model consumption). Basic
acquaintance with data libraries (Pandas) and databases (SQL) is helpful but not strictly required.

This hands-on laboratory course introduces students to the architecture, design patterns, and implementation of
Agentic AI and multi-agent systems. Moving beyond static Large Language Model (LLM) prompts, students will
learn to build autonomous systems capable of reasoning, planning, tool execution, and collaborative
problem-solving. Utilizing industry-standard frameworks such as CrewAI, LangGraph, AG2 (AutoGen), and
PydanticAI, students will design, debug, and deploy state-driven AI agents tailored for real-world domains like
automated software workflows, data exploration, healthcare, and customer support.

After the completion of the course the student will be able to -

CO1 CO1 (Analyze & Design): Evaluate business and technical workflows to break them down into
state-driven, multi-agent architectures using appropriate design patterns (sequential, routing, parallel).   4

CO2 CO2 (Implement & Orchestrate): Build and configure autonomous AI agents that successfully call
external APIs, execute custom Python/SQL tools, and manage structured schema inputs safely.   4,  9

CO3 CO3 (Evaluate & Optimize): Implement self-reflection and multi-agent collaboration mechanisms to
debug, critique, and optimize the quality of autonomous AI outputs. 9

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
CO1 3 3 2 3 2 1
CO2 2 3 2 3 3 3 3
CO3 2 3 2 3 3 3 3

1 Internal Evaluation 100% Assignment, Test, Quiz, Seminar, Presentation, etc.

1 Lab 1: Fundamentals of Autonomous Reasoning & ReAct — Implement the foundational
thought-action-observation loop from scratch using raw Python. 4

2 Lab 2: Precision Tool-Calling & Input Validation — Bind functional math and logic tools to an LLM with
strict error-handling defenses. 4, 9

3 API Integration & Web Content Extraction — Build an agent that securely pulls, parses, and summarizes
live data from external web services. 9

4 Conversational SQL & Data Exploration — Create an AI data assistant that translates natural language
queries into executable SQL commands. 9

5 State Management & Routing with LangGraph — Design a graph-based agent architecture with
structured state transitions and conditional routing logic. 9

6 Multi-Agent Choreography with CrewAI — Orchestrate a team of role-specific agents wrapped in a
front-end UI to handle complex, multimodal tasks. 9

7 Schema-Driven Design with PydanticAI — Enforce enterprise-grade data guardrails on agent inputs and
outputs using strict Pydantic data schemas. 9

8 Self-Reflective Loops & Collaborative Research — Deploy a multi-agent system featuring automated
self-critique nodes to iteratively optimize output quality. 9

0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
0 0 0 0 0 0 0



Course Code: L T P Credit
Course Name: 2 2

Course Prerequsites:

Course Description:

Course Outcomes:

CO-PO Mapping:

Assessment Scheme:
SN Assessment Weightage Remark

23CSEU8E04
Real Time Operating Systems

Basic knowledge of Computer Organization, Programming in C, and Fundamentals of Operating Systems.

This course covers the fundamentals of Operating Systems with a focus on Real-Time Operating Systems, including
RTOS concepts, scheduling techniques, schedulability analysis, and comparison of popular RTOS platforms for
real-time system design.

After the completion of the course the student will be able to -
CO1 Explain the fundamentals of Operating Systems and Real-Time Operating Systems

CO2 Apply RTOS concepts such as task management, time management, inter-task communication, interrupt
handling and scheduling techniques in real-time systems

CO3 Compare features of FreeRTOS, RT Linux, and commercial RTOS.

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
CO1 2 2 1 2 2 1
CO2 2 3 2 2 2 2 2 1 1 2
CO3 1 3 2 3 3 2 1 3

1 End Semester Examination (ESE)
[50 marks]

100% (50 Marks) 100% course contents

SDGs
4,9

4,9

9,17

0 0 0 0 0 0 0 0
0 0 0 0
0 0 0 0 0 0



Course Contents:
Unit 1 Introduction 6 Hours

Unit 2 RTOS Fundamentals 8 Hours

Unit 3 Introduction to real-time scheduling 8 Hours

Unit 4 Features of FreeRTOS and Linux 6 Hours

Text Books:

Reference Books:

SDGs

4,9

4,9

9

9,17

Introduction to Operating Systems, Real-Time Systems: definition,Structure and characteristics,
Types of Real-Time Systems (Hard and Soft), Real-Time Operating System (RTOS): concept and need, General
Purpose OS vs RTOS, Basic components of RTOS, Applications of RTOS

Task management, Task creation and deletion, Task states and task control ,Time management in RTOS, Inter-task
communication basics, Exceptions and interrupt handling.

Schedulability problem,  Classification of real-time tasks,  Schedulability tests , Worst Case Execution Time (WCET),
Static scheduling, Dynamic scheduling, Dependent and independent tasks

Features and application of Commercial real time operating systems: PSOS, VRTX, RT Linux

1. Real-Time Concepts for Embedded Systems by Qing Li and Caroline Yao
2. Embedded Real-Time Systems: Concepts, Design & Programming by Dr. K.V.K.K. Prasad
3. Operating System Concepts by Abraham Silberschatz, Peter B. Galvin, and Greg Gagne

1. A Practical Introduction to Real-Time Operating Systems (RTOS) by Douglas Wilhelm Harder, Jeff Zarnett & Vajih
Montaghami
2. Real-Time Systems: Theory and Practice by Rajib Mall
3. Real-Time Embedded Systems by Christos Koulamas & Mihai T. Lazarescu
4. Mastering the FreeRTOS Real Time Kernel by Richard Barry
5. Using the FreeRTOS Real Time Kernel: A Practical Guide by Richard Barry



Course Code: 23CSEU8E05 L T P Credit
Course Name: Deep Learning 2 2

Course Prerequsites:

Python Programming and Scripting

Course Description:

This course introduces the fundamentals and advanced concepts of Deep Learning, covering machine learning basics, 
neural network architectures, and optimization techniques. It explores feed-forward networks, backpropagation, CNNs, 
RNNs, LSTMs, and GRUs for vision and sequence tasks. The course also covers generative models, autoencoders, GANs, 
and modern deep architectures such as ResNet and GCN, with applications in computer vision, language processing, image 
captioning, and video analysis.

Course Outcomes: After the completion of the course the student will be able to - SDGs
CO1 illustrate the basic concepts of linear algebra for Mathematical models and Deep neural network model 4,9

CO2 construct the feed forward network using gradient descent and regularization technique 9

CO3 model the Convolutional neural network and articulate the sequence modelling using Recurrent models for 
processing high dimensional 9

CO4 design the deep neural network to model computer vision related applications such as object detection, image 
captioning 9

CO-PO Mapping:
PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2

CO1 1 2 0 0 0 0 0 0 0 0 1 2 0 0
CO2 2 2 0 0 2 0 0 0 0 1 2 0 0 0
CO3 1 1 2 1 3 0 0 0 0 0 0 1 0 2
CO4 2 2 0 1 1 0 0 0 0 0 0 0 1 2

Assessment Scheme:
SN Assessment Weightage Remark

1 In Semester Evaluation 1 (ISE1) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

2 Mid Semester Examination (MSE) 30% 50% of course contents

3 In Semester Evaluation 2 (ISE2) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

4 End Semester Examination (ESE) 50% 100% course contents



Course Contents:  SDGs
Unit 1 Introduction 7 Hours

4,9Introduction to Artificial Intelligence, Machine Learning and Deep Learning. Machine Learning Basics, Learning 
Algorithms, Supervised Learning and Unsupervised Learning, Linear Algebra for Machine Learning, Historical Trends in 
Deep Learning, Deep Learning Software Libraries, Introduction to a Simple Deep Neural Network (DNN).
Unit 2 Data Preparation and Model Evaluation 8 Hours

9

Dimensionality Reduction, Overfitting and Underfitting, Cross-Validation, Hyperparameters, Training Set, Validation Set 
and Test Set, Estimators, Bias and Variance, Regularization Techniques.  Introduction to Deep Feed Forward Networks, 
Shallow Neural Networks, Deep Neural Networks, Learning XOR Problem, Gradient-Based Learning, Backpropagation 
Algorithm, Activation Functions, Error/Loss Functions, Architecture Design, Differentiation Algorithms, Hyperparameter 
Tuning, Batch Normalization.
Unit 3 Sequence Modeling and Autoencoders 8 Hours

9
Sequence Modeling, Recurrent Neural Networks (RNNs), Difficulties in Training RNNs, Long Short-Term Memory 
(LSTM), Gated Recurrent Unit (GRU), Encoder–Decoder Architectures, Applications in Spam Classification and 
Sentiment Analysis. Autoencoders – Architecture, Undercomplete Autoencoders, Regularized Autoencoders, Stochastic 
Autoencoders, Denoising Autoencoders, Contractive Autoencoders, Variational Autoencoders (VAE), Applications.
Unit 4 Optimization, GANs and Deep Architectures 7 Hours

9
Optimization for Deep Learning, RMSProp for RNNs, SGD for CNNs, Adversarial Generative Networks (GANs), GAN 
Applications, Deep Architectures in Computer Vision, ImageNet and ImageNet Large Scale Visual Recognition Challenge 
(ILSVRC), ResNet, Graph Convolutional Networks (GCN), Applications in Image Captioning, Applications in Video 
Tasks

Text Books:
1. Ian Goodfellow, Yoshua Bengio, Aaron Courville, “Deep Learning”, MIT Press,
2. Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, MIT Press, 2012
3. Michael Nielsen, “Neural Networks and Deep Learning”, Online book, 2016
4. Jason Brownlee, “Deep Learning with Python”, 2016.
5. Aaron Courville, Ian Goodfellow, and Yoshua Bengio, “Deep Learning”, MIT Press, 2015.

Reference Books:
 1. Richard S. Sutton and Andrew G. Barto, “Reinforcement Learning: An Introduction”
2. by SethWeidman, “Deep Learning from Scratch: Building with Python from First
Principles”O’Reily
3. Francois Duval, “Deep Learning for Beginners, Practical Guide with Python and
Tensorflow”



Course Code: L T P Credit
Course Name: 2 2

Course Prerequsites:

Course Description:

Course Outcomes:

CO-PO Mapping:
SDGs

Assessment Scheme:
SN Assessment Weightage Remark

24CSEU7E06
Digital Forensic and Incident response

Basic knowledge of Computer Networks, Operating Systems, and Cyber Security fundamentals.

This course provides a comprehensive understanding of digital forensic techniques and incident response processes
used to investigate cybercrimes. Students will learn evidence acquisition, preservation, analysis, and reporting
along with handling real-world security incidents. The course emphasizes logal, ethical and practical aspects of
Digital Forensic investigation.

After the completion of the course the student will be able to -
CO1 Understand principles and processes of digital forensics.

CO2 Apply forensic tools and techniques for evidence acquisition and analysis.

CO3 Analyze and respond to cybersecurity incidents effectively.

CO4 Prepare forensic reports adhering to legal and ethical standards.

PO1 PO2 PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO10 PO11 PO12 PSO1 PSO2
CO1 1 2 1 2 1

4, 8, 9,16CO2 2 2 2 1 2
CO3 1 1 2 1 3 1 2
CO4 2 2 1 1 1 2

1 In Semester Evaluation 1 (ISE1) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

2 30% 50% of course contents

3 In Semester Evaluation 2 (ISE2) 10% Assignment, Test, Quiz, Seminar, Presentation, etc.

4 End Semester Examination (ESE) 50% 100% course contents

Mid Semester Examination
(MSE)

0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0

0 0 0 0 0 0 0
0 0 0 0 0 0 0 0



Course Contents:
Unit 1 Introduction 6 Hours SDGs

Unit 2 Computer and Disk Forensics 8 Hours

Unit 3 Memory and Network Forensics 8 Hours

Unit 4 Incident Response and Handling 8 Hours

Text Books:

Reference Books:

4,8,9

File Systems (FAT, NTFS, EXT), Disk Structure, Data Acquisition Techniques, Disk Imaging and Hashing (MD5,
SHA), Deleted File Recovery, Slack Space, Metadata Analysis, Introduction to Forensic Tools. 4,8,9

Volatile Memory Concepts, RAM Acquisition and Analysis, Malware Indicators in Memory, Network Forensics
Overview, Packet Analysis, Network Logs, Intrusion Detection Logs, Traffic Analysis Basics.Mobile Device
Forensics Overview, SIM and App Data Analysis, Cloud Forensics Challenges 4,8,16

Incident Response Lifecycle (Preparation, Identification, Containment, Eradication, Recovery, Lessons Learned),
Incident Classification, Roles and Responsibilities, Incident Documentation, Evidence Handling during
Incidents.Types of Cyber Crimes, Malware Types (Virus, Worm, Trojan, Ransomware),

4,8,9

1. “Guide to Computer Forensics and Investigations” — by Bill Nelson, Amelia Phillips, and Christopher Steuart
2. “Incident Response & Computer Forensics” — by Kevin Mandia, Chris Prosise
“Incident Response & Computer Forensics” — by Kevin Mandia, Chris Prosise

1. “Computer Forensics: Cybercriminals, Laws, and Evidence” — by Marie-Helen Maras
2. “Practical Forensic Imaging” — by Bruce Nikkel
3. “The Art of Memory Forensics” — by Michael Hale Ligh, Andrew Case, Jamie Levy, AAron Walters

Introduction to Digital Forensics, Need and Scope of Digital Forensics, Types of Digital Evidence, Digital Forensics 


