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SCHEME OF INSTRUCTION  
Common to BE (CSE (AI&ML), CSE(AI), AI & ML)  

SEMESTER- V 
 

S. No. Course 
Code Course Title 

Scheme of 
Instruction  

Contact 
Hours/ 
Week 

Scheme of 
Examination Credits 

L T P CIE SEE 
THEORY  

1. HS IO4 EG  Effective Technical 
Communication in English 

3 0 0 3 30 70 3 

2. PC 501 AI  Design and Analysis of 
Algorithms 

3 0 0 3 30 70 3 

3. PC 401 CS  Operating Systems 3 0 0 3 30 70 3 
4. PC 502 AI Database Management 

Systems 
3 0 0 3 30 70 3 

5. PC 503 AI Automata Theory & Compiler 
Design 

3 0 0 3 30 70 3 

6. PC 504 AI  Machine Learning 3 0 0 3 30 70 3 

7. Professional Elective-II   
3 

 
0 

 
0 

 
3 

 
30 

 
70 

 
3 PE 521 AI Web Programming 

PE 522 AI  Software Testing 
PE 523 AI Computer Graphics 
PE 524 AI Computer Vision 

Practicals 

8. PC 551 AI Database Management 
Systems Lab 

0 0 2 2 25 50 1 

9. PC 452 CS  Operating Systems Lab 0 0 2 2 25 50 1 

10. PC 552 AI   Machine Learning Lab 0 0 2 2 25 50 1 

Total 21 0 6 27 285 640 24 
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Suggested Reading: 
 

1  Horowitz E, Sahni S, Fundamentals of Computer Algorithms, 2nd Edition, Universities Press, 2007. 

2 Cormen, Thomas H.; Leiserson, Charles E.; Rivest, Ronald L. (1990). Introduction to Algorithms,  
4th Edition, MIT Press and McGraw-Hill, April 2022. 

3 Michael T. Goodrich, Roberto Tamassia, Algorithm Design: Foundations, Analysis and 
InternetExamples, John Wiley & Sons,2002. 
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I/O Hardware: I/O devices, Device controllers, Direct memory access Principles of I/O Software: Goals 
of Interrupt handlers, Device drivers, Device independent I/O software, 
File Management: Concept of File, Access methods, File types, File operation, Directory structure, File 
System structure, Allocation methods, Free-space management, directory implementation, efficiency, and 
performance. 
Secondary-Storage Structure: Disk structure, Disk scheduling algorithms, Disk Management, RAID 
structure. 

 
Suggested  Reading: 
 
1 Avi Silberschatz, Peter Galvin, Greg Gagne, Operating System Concepts Essentials, 

10th Edition, Wiley Asia Student Edition, 2018. 
2 William Stallings, Operating Systems: Internals and Design Principles, 9th Edition, 

Pearson Education, 2018 
3 Andrew S. Tanenbaum, Herbert Bos, Modern Operating Systems, 4th Edition, Pearson 

Education, 2015. 
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Runtime Environment: Storages organization, Storage allocation strategies: Static, Stack, Heap 
allocations, Activation Record.  
Code Optimization: Introduction, Principal sources of optimization, basic block, partition algorithm of 
basic block, flow graph, techniques of loop optimizations.  
Code generation: Issues in code generation, DAG, Simple code generator 
 
Suggested Reading: 

1 Compilers: Principles, Techniques and Tools - Alfred V. Aho, Monica S. Lam, Ravi Sethi, Jeffry 
D. Ullman, 2nd Edition, Pearson. 

2 Compiler Construction - Principles and Practice, Kenneth C Louden, Cengage Learning. 
3 Modern compiler implementation in C - Andrew W Appel, Revised Edition, Cambridge 

University Press 
4 The Theory and Practice of Compiler writing - J. P. Tremblay and P. G. Sorenson, TMH. 
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Introduction to PHP : Overview of PHP, General Syntactic Characteristics, Primitives, Operations, 
Expressions, Control Statements, Arrays, Functions, Pattern matching, Form handling, Files, Cookies, 
Session Tracking. Database access through Web: Architectures for Database Access Database access with 
Perl - Database access with PHP-Database access with JDBC. 

Suggested Reading: 

1 
Robert W.Sebesta, Programming the World Wide Web, 3rd  Edition, Pearson Education, 
2006. 

2 Wendy Willard, HTML5, McGraw Hill Education, 2013 
3 Thomas Powell, The Complete Reference: Ajax, Tata-McGraw-Hill, 2011 
4 John Pollock, Java Script, 4th Edition, McGraw Hill Education, 2013. 
5 Jim Keogh, J2EE : The Complete Reference, Tata-McGraw-Hill, 2002 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 















With effect from Academic year 2025-26   

 

 
PC 551 AI DATABASE MANAGEMENT SYSTEMS LAB  

Prerequisites  L T P C 
0 0 2 1 

Evaluation CIE 25 Marks SEE 50 Marks 
 

Course Objectives 
1 To understand and design database schemas using E-R and relational models. 
2 To apply DDL and DML commands for creating and manipulating database objects. 
3 To develop skills in querying databases using SQL including joins, functions, and subqueries. 
4 To implement advanced SQL features like stored procedures, views, and triggers. 
5 To demonstrate database administration concepts using DCL commands. 

 
Course Outcomes 
On completion of this course, the student will be able to 

CO1 Recall and describe basic DBMS commands and database objects. 

CO2 Understand relational schemas and apply DDL/DML commands to define and modify data. 
CO3 Write SQL queries using operators, joins, and subqueries to retrieve required information. 
CO4 Analyze the use of views, triggers, and stored procedures for managing complex operations. 
CO5 Demonstrate user control using DCL commands for secure database access. 

 
List of Experiments: 
Scenario 1: 
 
Product-Sales database: SouthWind 
 
Southwind database is a sample database used by Organization. The database contains the sales 
data for SouthWind Traders, a foods export-import company. Using this schema to 
demonstrate how customers can choose and order products, how orders are placed and how 
those products get delivered to the customer. 
 
Products: This Entity will have all the product details where suppliers will supply products 
based on customers demand. 
 
Supplies: This Entity will supply the products demanded by the customers. Shippers: This 
Entity will take the orders from suppliers and deliver to customers. Employees: Employees will 
monitor the orders placed by customers. 
 
Invoices: This Entity will take care of the billing process based on customer order.  
Etc..identify some more entities and find out the relationship between them. 
 
A product-sales the above process involves many steps like 

1. Analyzing the problem and identifying the Entities and Relationships, 
2. E-R Model 
3. Relational Model 
4. Normalization 
5. Creating the database 
6. Querying 

 
Experiment 1: E-R Model 
Analyze and come up with the entities in it. Identify what data has to be persisted in the database. 
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PC 552 AI MACHINE LEARNING  LAB  
Prerequisites  L T P C 

0 0 2 1 
Evaluation CIE 25 Marks SEE 50 Marks 

 
Course Objectives 
1 To Learn how to set up Python and use basic libraries for machine learning. 

2 To Understand and apply different classification algorithms to predict outcomes. 
3 To Use clustering techniques to group data without labels. 

4 To Compare traditional models with ensemble methods like boosting and bagging. 

5 To Evaluate model performance and apply advanced methods like CNN and Genetic Algorithms. 

 
Course Outcomes 
On completion of this course, the student will be able to 
CO1 Set up Python and perform basic data preprocessing using ML libraries. 
CO2 Build and use classification models to solve prediction problems. 
CO3 Apply clustering algorithms to analyze and group data. 

CO4 Compare single models with ensemble techniques to improve accuracy. 
CO5 Use performance metrics and apply CNN or GA for real-world problems. 

 
List of Experiments: 

1.  Basic Data Preprocessing 
a. Installation of python environment/Anaconda IDE for machine learning installing 

python modules/Packages like scikit-learn, Keras and Tensorflow. 
                b. Programs involving pandas, Numpy and Scipy libraries. 

2.  Programs for classification 
a.  Build models using linear regression and logistic regression and apply it to classify a 

new instance. 
 b.  Write a program to demonstrate the following classifiers. Use an appropriate data set 

for building the model. Apply the model to classify a new instance. 
i)   Decision tree  
ii)   K nearest neighbour 
iii)  Naïve bayes 

                     iv) Support vector machine 
3.  Demonstration of Clustering algorithms using 

a.  K-means 
                      b. Hierarchical algorithms 

4. Demonstrate ensemble techniques like boosting, bagging, random forests 

      5. Build a classifier, compare its performance with an ensemble technique like random forest. 

     6. Evaluate various classification algorithms performance on a dataset using various  
          measures like True Positive rate, False positive rate, precision, recall. 
     7. Demonstrate GA for optimization (minimization or maximization problem) 

1. Case study on supervised/unsupervised learning algorithm: 
a)  Handwritten digits classification using CNN 

             b) Text classification using python libraries. 
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SCHEME OF INSTRUCTION  
              Common to BE (CSE (AI&ML), CSE(AI), AI & ML)  

 SEMESTER- VI 
 

S. No. Cours
e 
Code 

Course Title 
Scheme 
of 
Instructio
n 

Contact 
Hours / 
Week 

Scheme of 
Examinatio
n 

Credits 

L T P CIE SEE 
Theory 

1 PC 601 AI Deep Learning 3 0 0 3 30 70 3 
2 PC 602 AI Computer Networks 3 0 0 3 30 70 3 
3 PC 603 AI  Cloud Computing 3 0 0 3 30 70 3 
4 Professional Elective-III  3 0 0 3 30 70 3 

PE 631 AI  Internet of Things 
PE 632 AI   Quantum Computing 
PE 633 AI  Natural language 

processing 
PE 634 AI  Distributed Databases 

5 
  Open Elective-I  3 0 0 3 30 70 3 

Practicals 

6 PC651AI Deep learning Lab 0 0 2 2 25 50 1 

7 PC553CS  Computer Networks Lab 0 0 2 2 25 50 1 

8 PW651AI Mini Project 0 0 2 2 25 50 1 

9 SI651AI Summer Internship 
Six Weeks during summer vacation Evaluation 

will be done in VII-Semester 

Total 15 0 6 21 225 500 18 





https://www.amazon.com/Deep-Learning-Computer-Vision-Applications/dp/9819636477/ref=sr_1_5?dib=eyJ2IjoiMSJ9.SheVM0CDlVse5KzCIxqlFQEnE95ZEHsFM7thoJKsM1HTGWrBEZ8gGypCYJUGlDMX7gfUTz4a5u_NiuBTutM_iSGd98wOaC3h2LUqJ7BxE_fja6q0vmaVdQvpFvebAT0IMoym4DpddpJWtPg4nf_4IA.yeMxLy-hMkBt2TKbIqvaKuybhVc7zFi78eA31ug2AlA&dib_tag=se&qid=1748368877&refinements=p_27%3AUma+N.+Dulhare&s=books&sr=1-5
https://www.amazon.com/Deep-Learning-Computer-Vision-Applications/dp/9819636477/ref=sr_1_5?dib=eyJ2IjoiMSJ9.SheVM0CDlVse5KzCIxqlFQEnE95ZEHsFM7thoJKsM1HTGWrBEZ8gGypCYJUGlDMX7gfUTz4a5u_NiuBTutM_iSGd98wOaC3h2LUqJ7BxE_fja6q0vmaVdQvpFvebAT0IMoym4DpddpJWtPg4nf_4IA.yeMxLy-hMkBt2TKbIqvaKuybhVc7zFi78eA31ug2AlA&dib_tag=se&qid=1748368877&refinements=p_27%3AUma+N.+Dulhare&s=books&sr=1-5
https://www.amazon.com/Deep-Learning-Computer-Vision-Applications/dp/9819636477/ref=sr_1_5?dib=eyJ2IjoiMSJ9.SheVM0CDlVse5KzCIxqlFQEnE95ZEHsFM7thoJKsM1HTGWrBEZ8gGypCYJUGlDMX7gfUTz4a5u_NiuBTutM_iSGd98wOaC3h2LUqJ7BxE_fja6q0vmaVdQvpFvebAT0IMoym4DpddpJWtPg4nf_4IA.yeMxLy-hMkBt2TKbIqvaKuybhVc7zFi78eA31ug2AlA&dib_tag=se&qid=1748368877&refinements=p_27%3AUma+N.+Dulhare&s=books&sr=1-5
https://www.amazon.com/Deep-Learning-Computer-Vision-Applications/dp/9819636477/ref=sr_1_5?dib=eyJ2IjoiMSJ9.SheVM0CDlVse5KzCIxqlFQEnE95ZEHsFM7thoJKsM1HTGWrBEZ8gGypCYJUGlDMX7gfUTz4a5u_NiuBTutM_iSGd98wOaC3h2LUqJ7BxE_fja6q0vmaVdQvpFvebAT0IMoym4DpddpJWtPg4nf_4IA.yeMxLy-hMkBt2TKbIqvaKuybhVc7zFi78eA31ug2AlA&dib_tag=se&qid=1748368877&refinements=p_27%3AUma+N.+Dulhare&s=books&sr=1-5
https://www.amazon.com/Deep-Learning-Computer-Vision-Applications/dp/9819636477/ref=sr_1_5?dib=eyJ2IjoiMSJ9.SheVM0CDlVse5KzCIxqlFQEnE95ZEHsFM7thoJKsM1HTGWrBEZ8gGypCYJUGlDMX7gfUTz4a5u_NiuBTutM_iSGd98wOaC3h2LUqJ7BxE_fja6q0vmaVdQvpFvebAT0IMoym4DpddpJWtPg4nf_4IA.yeMxLy-hMkBt2TKbIqvaKuybhVc7zFi78eA31ug2AlA&dib_tag=se&qid=1748368877&refinements=p_27%3AUma+N.+Dulhare&s=books&sr=1-5
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PC 651 AI DEEP LEARNING LAB  

Prerequisites  L T P C 
0 0 2 1 

Evaluation CIE 25 Marks SEE 50 Marks 
 

Course Objectives 
1 Understand the concepts of Artificial Neural Networks and Deep Learning concepts. 
2 Implement ANN and DL algorithms with Tensorflow and Keras. 
3 Gain knowledge on Sequence learning with RNN. 
4 Gain knowledge on Image processing and analysis with CNN. 
5 Get information on advanced concepts of computer vision. 

 
Course Outcomes 
On completion of this course, the student will be able to 
CO1 Develop ANN without using Machine Learning/Deep learning libraries. 
CO2 Understand the Training ANN model with backpropagation. 
CO3 Develop a model for sequence learning using RNN. 

CO4 Develop image classification models using ANN and CNN. 
CO5 Generate a new image with auto-encoder and GAN. 

 
List of Experiments 
1. Create Tensors and perform basic operations with tensors 

 
2. Create Tensors and apply split & merge operations and statistics operations 

 
3. Design a single unit perceptron for classification of Iris dataset without using predefined 

models 
 

4. Design, train, and test the MLP for tabular data and verify various activation functions and 
optimizers using Tensorflow 
 

5. Design and implement to classify 32x32 images using MLP using Tensorflow/Keras and 
check the accuracy 
 

6. Design and implement a simple RNN model with Tensorflow/Keras and check accuracy 
 

7. Design and implement LSTM model with Tensorflow/Keras and check accuracy 
 

8. Design and implement GRU model with Tensorflow/Keras and check accuracy 
 

9. Design and implement a CNN model to classify multi-category JPG images with 
Tensorflow/Keras and check accuracy. Predict labels for new images 
 

10. Design and implement a CNN model to classify multi-category tiff images with 
Tensorflow/Keras and check accuracy. Check whether your model is 
overfit/underfit/perfect fit and apply the techniques to avoid overfit and underfit 

11. Implement CNN architectures (LeNet, AlexNet, VGG, etc.) model to classify multi-
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category Satellite images with Tensorflow/Keras and check the accuracy. Check whether 
your model is overfit/underfit/perfect fit and apply the techniques to avoid overfit and 
underfit 

12. Implement an Autoencoder to de-noise image 
13. Implement a GAN application to convert images 
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PC 652 AI COMPUTER NETWORKS LAB  

Prerequisites  L T P C 
0 0 4 2 

Evaluation CIE 25 Marks SEE 50 Marks 
 

Course Objectives 
1 To Learn to use basic network commands and tools for checking and analyzing networks. 
2 To Understand how to set up and configure routers and switches using simulators or real 

devices. 
3 To Build simple client-server programs using TCP and UDP socket programming. 
4 To Analyze network traffic and simulate network behavior using tools like Wireshark and 

NS2/NS3. 
5 To Practice advanced network programming using raw sockets and RPC. 

 
Course Outcomes 
On completion of this course, the student will be able to 
CO1 Use basic network tools to check network activity. 
CO2 Set up and configure network devices like routers and switches correctly. 
CO3 Write and test TCP/UDP programs like time server, echo server, and DNS using sockets. 
CO4 Capture and study network packets and simulate network behavior using tools like NS2/NS3. 
CO5 Create network programs using raw sockets and remote procedure calls (RPC). 

 
List of Programs 

1 Running and using services/commands like tcpdump, netstat, ifconfig, nslookup, FTP, 
TELNET and traceroute. Capture ping and trace route PDUs using a network protocol analyzer 
and examine. 

2 Configuration of router, switch. (using real devices or simulators) 

3 Socket programming using UDP and TCP (e.g. simple DNS, data & time client/server, echo 
client/server, iterative & concurrent servers) 

4 Network packet analysis using tools like Wireshark, tcpdump, etc. 

5 Network simulation using tools like Cisco Packet Tracer, NetSim, OMNeT++, NS2, NS3, etc. 

6 Study of Network simulator (NS) and Simulation of Congestion Control Algorithms using NS. 
Performance evaluation of Routing protocols using Simulation tools. 

7 Programming using raw sockets 

8 Programming using RPC 
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3. Submit a technical write-up on the talk. 
At least two teachers will be associated with the Mini Project to evaluate students for the 
award of sessional marks which will be on the basis of performance in all the 3 items stated 
above. 

 
The seminar presentation should include the following components of the project: 

*Problem definition and specification 
*Literature survey 
*Broad knowledge of available techniques to solve a particular problem. 
*Planning of the work, preparation of bar (activity) charts 
*Presentation- oral and write
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SI 651 AI  SUMMER INTERNSHIP  

Prerequisites  L T P C 
- - - - 

Evaluation SEE - CIE - 

 
Course Objectives: 

 
1. To expose students to real-time industrial environments and practices. 
2. To help students understand how classroom knowledge is applied in the industry. 
3. To encourage professional interactions and collaboration with industry experts. 
4 To develop problem-solving and project execution skills in real-world scenarios. 
5 To improve technical reporting and presentation abilities. 

 
 

Course Outcomes: 

After completion of this course student will be able to do: 
CO1 Gain hands-on experience by working on real industry problems. 
CO2 Apply academic knowledge to practical and professional situations. 
CO3 Interact and work effectively with professionals in a team environment. 
CO4 Prepare a clear and concise technical report based on the work done. 
CO5 Deliver a structured seminar presentation summarizing the internship experience. 

 
Summer Internship is introduced as part of the curricula of encouraging students to work on 

problems of interest to industries. A batch of three students will be attached to a person from 

the Computer Industry/Software Companies/R&D Organization for a period of 8 weeks. 

This will be during the summer vacation following the completion of the III year Course. One 

faculty coordinator will also be attached to the group of Three (3) students to monitor the 

progress and to interact with the industry co-ordinate (person from industry). After the 

completion of the project, student will submit a brief technical report on the project executed 

and present the work through a seminar talk to be organized by the Department. 

Award of sessionals are to be based on the performance of the students, to be judged by a 

committee constituted by the department. One faculty member will co-ordinate the overall 

activity of Industry Attachment Program. 

Students have to undergo summer internship of Six Weeks duration at the end of semester VI 

and the credits will be awarded after evaluation in VII semester 




