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Institute Vision

"To be globally acclaimed Institute in Technical Education and Research for holistic Socio-
economic development".

Institute Mission

e Toensure that 100% students are employable and employed in Industry, Higher Studies,
become Entrepreneurs, Civil / Defense Services / Govt. Jobs and other areas like Sports and
Theatre.

e To strengthen Academic Practices in terms of Curriculum, Pedagogy, Assessment and

Faculty Competence.

e Promote Research Culture among Students and Faculty through Projects and Consultancy.

e To make students Socially Responsible Citizen.
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Department Vision

“To provide student-centered state-of-the-art academically enriched environment for productive

careers in the world of computing through creativity and innovation”

Department Mission

e To promote aspiring ethically conscious engineers demonstrating sustainable employability

and entrepreneurship.

e To impart quality education with the focus on analytical and problem-solving skill
development.

e To foster inspired scholarly environment through active student-faculty participation in
research and development resulting in new knowledge-base or insights.

e To prepare students to shoulder social responsibilities by application of their skill set for

betterment of society.
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Program Education Objectives (PEO)

PEO PEO Focus PEO Statement

PEO1 Preparation To prepare the students with a commitment towards meeting the needs of
users within an organizational and societal context through the selection,
creation, application, integration and administration of Information
Technology projects.

PEO2 Core To facilitate students with foundation of mathematical & engineering

competence fundamentals along with knowledge of Information Technology
principles and applications and be able to integrate this knowledge in a
variety
of business and inter-disciplinary setting.

PEO3 Breadth To enable student to exercise problem solving capacity with effective use
of analysis, design, development that address idea realization.

PEO4 Professionalism| To inculcate students with professional and ethical values with effective
skills leading to participative teamwork having multidisciplinary
knowledge useful to the society.

PEO5 | Learning To provide students an academic environment that develops leadership

Environment

qualities, excellence in subject areas of Information Technology and

lifelong learning in every sphere of their life.

List of Programme Outcomes [PO]

Graduates will be able

PO

PO Statement

PO1

Engineering knowledge: Apply the knowledge of mathematics, science, engineering
fundamentals, and an engineering specialization to the solution of complex engineering
problems.

PO2

Problem analysis: Identify, formulate, review research literature, and analyze complex
engineering problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and engineering sciences.

PO3

Design/development of solutions: Design solutions for complex engineering problems
and design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural, societal, and
environmental considerations.

PO4

Conduct investigations of complex problems: Use research-based knowledge and
research methods including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO5

Modern tool usage: Create, select, and apply appropriate techniques, resources, and
modern engineering and IT tools including prediction and modeling to complex
engineering activities with an understanding of the limitations.

PO6

The engineer and society: Apply reasoning informed by the contextual knowledge to
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assess societal, health, safety, legal and cultural issues and the consequent
responsibilities relevant to the professional engineering practice.

PO7

Environment and sustainability: Understand the impact of the professional
engineering solutions in societal and environmental contexts, and demonstrate the
knowledge of, and need for sustainable development.

PO8

Ethics: Apply ethical principles and commit to professional ethics and responsibilities
and norms of the engineering practice.

PO9

Individual and team work: Function effectively as an individual, and as a member or
leader in diverse teams, and in multidisciplinary settings.

PO10

Communication: Communicate effectively on complex engineering activities with the
engineering community and with society at large, such as, being able to comprehend and
write effective reports and design documentation, make effective presentations, and give
and receive clear instructions.

PO11

Project management and finance: Demonstrate knowledge and understanding of the
engineering and management principles and apply these to one’s own work, as a
member and leader in a team, to manage projects and in multidisciplinary environments.

PO12

Life-long learning: Recognize the need for, and have the preparation and ability to
engage in independent and life-long learning in the broadest context of technological
change.

PSO

PSO Statement

PSO1

Apply information science theory, algorithmic and programming principles for
comprehending technological trade-off in order to determine conceptual aspects of real
world problems in information technology.

PSO2

Analyze and create problem frames in order to formulate decomposition structure of
information technology problem with correct resources, infrastructure and technology
requirements determination for solution realization.

PSO3

Compose technical design specifications using template based approaches for formally
expressing the solution implementation by applying techniques and methods to create,
enhance, and deliver IT tools with appropriate CASE tools selection.

PSO4

Exercise research and development aptitude focusing knowledge creation and
dissemination through engineering artifacts construction, preparation and presentation of
engineering evidences using procedures, techniques, guidelines, and standards
considering technology migration and evolution.
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B.Tech. Information Technology Structure

(Applicable w.e.f.AY21-22)

SY IT Module-I11
Subject | Cours Course name Contact hours per Credits
head e code week
Theory | Lab | Tut
S1 MD?2201 [Data Science 3 2 1 5
S2 CS2221 |Internet of Things 3 2 1 5
S3 CS2218 [Object Oriented Programming 3 2 1 5
sS4 1T2201 Computer Organization and 3 9 1 5
Architecture
S5 IT2260 |Engineering Design & Innovation — 11 1 6 - 4
S6 IT2259 |Software Development Project — | - 6 - 3
Total 21
Total Credits: 27
SY IT Module-1VV
Subject | Course Course name Contact hours per week| Credits
head code
Theory| Lab | Tut
3 2 1 5
S1 IT2265 |Advanced Data Structures
52 1T2202 Discrete Structure and Automata 3 2 1 5)
Theory
S3 IT2266 [Computer Network 3 2 1 °
Database Management and Data 3 2 1 5
S4 IT2203 [Mining
(Honor course)
_ - 6 - 3
S5 IT2253 [Software Development Project-I1
S6 IT2254 |Engineering Design And Innovation 1 6 ) 4
Total 27
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FF No.: 654

MD2201: DATA SCIENCE

Course Prerequisites:
1. Linear Algebra Basics

2. Central Tendency & Measures of Dispersion — Mean, Mode, Median
3. Probability
4. Some exposure to programming environment — C programming; Python

Course Objectives:
Understand data processing pipeline

Perform dimensionality reduction operations

Optimize the performance of functions

Apply descriptive statistics tools

Deduce meaningful statistical inferences

Use unsupervised classification algorithms

Use supervised classification algorithms

Utilize the data science principles for an entire project life cycle as a case study

NG~ WdNRE

Credits: 5 Teaching Scheme Theory: 3 Hours/Week
Tut: 1 Hours/Week
Lab: 2 Hours/Week

Course Relevance:

The course is offered in S.Y. B.Tech. to all branches of Engineering

Data Science is a multidisciplinary field. It uses scientific approaches, procedures, algorithms and
frameworks to extract knowledge and insight from a huge amount of data.

Data Science uses concepts and methods which belong to fields like information technology,
Mathematics, Statistics, Computer Science etc.

Data Science influences the growth and improvements of the product by providing a lot of
intelligence about customers and operations, by using methods such as data mining and data
analysis.

The course is relevant to all branches of Engineering and beyond, since data is generated as an
obvious outcome of many processes.
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SECTION-1

Introduction to Data Science

Role of data scientist, introduction to R, R studio; introduction to univariate and multivariate
systems, understanding databases, Data Processing - Data collection; Data preparation; Data
visualization techniques and inferences - scatter plot, scatter matrix, histogram, box plot.

Normal distribution, evaluating normal distribution, Binomial distribution, confidence
Intervals, central limit Theorem, hypothesis testing, inference for numerical data — t-
distribution, paired data, ANOVA

Vector norms, distances & projections, discriminants, Principal Component Analysis,
Optimization: constrained and unconstrained, Gradient Descent

SECTION-2

Supervised Learning — line fitting, residuals, correlation; line fitting by least squares
regression; outliers in linear regression; Inference for linear regression; Multiple regression;
Model selection; Logistic regression, Nearest Neighbor Classification — Knn; Naive Bayes
Classification — Bayesian methods, Bayes algorithm; Classification using decision trees and
learners

Unsupervised Clustering - K-means clustering; Evaluation of model performance — Confusion
matrices, sensitivity, specificity, kappa statistics, precision, recall, F-measure, ROC curve etc.;
Methods of cross-validation, Bootstrapping; Meta-learning through ensemble approach —
Bagging, boosting, Random Forests strategies.

Classifier performance measurement metrics — Training & Testing strategies — Resubstitution,
Hold-out, Cross validation, Bootstrap ; Confusion matrix, Performance measures — Accuracy,
Error rate, Sensitivity, Specificity, Precision, Recall, F-Measure, Receiver Operating
Characteristics curves

List of Tutorials:

Data Visualization

Distances and Projections
Singular VValue Decomposition
Principal Component Analysis
Optimization

Normal & Binomial Distribution
Hypothesis Testing

ANOVA test

Linear Regression

© N wNRE
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10. Logistic Regression

11. Nearest Neighbor Classification
12. Decision Trees based classification
13. Naive Bayes classification

14. Clustering

15. Evaluation of model performance
16. Bagging & Boosting approaches

List of Practicals: (Any Six)

© N R WNRE

Data visualization

Unconstrained Optimization

Hypothesis Testing

Linear regression

Logistic Regression

Nearest Neighbor classification

Naive Bayes classification

Clustering

Classifier performance using Confusion matrix and other attributes

10 Cross Validation methods

List of Course Projects:

© oo N s WNRE

Movie recommendation system

Customer Segmentation using Machine Learning

Sentiment analysis

Uber Data analysis

Loan prediction

HVAC needs forecasting

Customer relationship management

Clinical decision support systems

Development of machine learning solutions using available data sets (multiple projects)

10 Fraud detection
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List of Course Seminar Topics:

Data wrangling

Predictive modeling

Data analytics in life science (multiple topics)
Ensemble modeling techniques

Text pre-processing

Feature scaling for machine learning
Multivariate normal distribution applications
Distance metrics and their applications

. Visualization techniques such as Chernoff’s faces
10. Tree based algorithms

11. Ridge regression

12. LASSO

© oo Nk WNRE

List of Course Group Discussion Topics:

PCA and ICA
Hierarchical and nonhierarchical systems
Linear - Non linear regression
Parametric-non parametric estimation
Overfitting and underfitting in the context of classification
Linear and Quadratic discriminant analysis
Regression v/s classification
Classifier performance measures
Supervised and unsupervised learning
. Various clustering approaches
. Classifiers and classifier combinations
. Balancing errors in hypothesis testing
. Standard sampling practices for a successful survey for reliable sample data

© N s WDNRE

el ol
W N PO

List of Home Assignments:

Case Study: A very large number of resources are available for data generated out of case
study. Unique Home assignments will be set up for all groups

Surveys: Principles of surveying will be implemented by groups to demonstrate use of data
science principles in home assignments

Assessment Scheme:

Mid Semester Examination - 10 Marks
Presentation - 15 Marks

Laboratory - 10 Marks

Course Project - 10 Marks
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Home Assignment - 10 Marks
Group Discussion - 15 Marks
End Semester Examination - 10 Marks
Comprehensive Viva Voce - 20 Marks

Text Books:

1. ‘A Beginner’s Guide to R’ — Zuur, Leno, Meesters; Springer, 2009

2. ‘Introduction to Data Science’ — lgual, Segui; Springer, 2017

3. ‘Mathematics for Machine Learning’ — Diesenroth, Faisal, Ong; Cambridge University Press,
2017

4. ‘Machine Learning with R’ — Lantz, Packt Publishing, 2018

Reference Books:

‘Elements of Statistical Learning’ - Hastie, Tibshirani, Friedman; Springer; 2011
‘Data Science from Scratch’ - Grus; Google Books; 2015

‘The art of Data Science’ - Matsui, Peng; 2016

‘Machine Learning for absolute beginners’ - Theobald; Google Books; 2017

i A

Moocs Links and additional reading material:www.nptelvideos.in
1. https://www.edx.org/course/machine-learning-fundamentals-2

2. https://lwww.edx.org/course/foundations-of-data-analysis-part-1-statistics-usi
3. https://lwww.coursera.org/learn/statistical-inference/home/welcome
4. https://www.coursera.org/learn/data-scientists-tools/home/welcome

Course Outcomes:

Upon completion of the course, student will be able to —
1. Apply Data processing & data visualization techniques - 3

2. Implement dimensionality reduction & optimization techniques for enhancing data

suitability - 5
3. Perform Descriptive and Inferential statistical analysis for building reliable predictions
-4

Implement Supervised algorithms for classification and prediction - 4
Implement Unsupervised classification algorithms - 3

Evaluate the performance metrics of supervised and unsupervised algorithms - 2
Demonstrate complete Data Science life cycle with case studies — 4

N o ok
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CO- PO Map

Programme Outcomes

Program Specific
Outcomes
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Future Courses Mapping:

Deep Learning
Reinforcement Learning
DBMS
Big Data
Data Mining
Information Retrieval
Recommendation Systems
Cloud Computing — AWS
I0T

. Artificial Intelligence

. Pattern Recognition

. Natural Language Processing

. Computer Vision

. Machine Vision

. Fault Diagnosis

. Optimization

. Bioinformatics

. Computational Biology

. Econometrics

. Supply Chain

. Ergonomics

. Operations Research

. Nano-informatics

© oSN R WNRE
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Job Mapping:

SY-TY-FINAL YEAR INFORMATION TECHNOLOGY AY 2021-22 SYLLABUS

14



Vishwakarma Institute of Technology, Pune

Issue 01: Rev No.1:Dt.01/07/18

© oo Nk WNRE
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Data Scientist

Data Analyst

Al Engineer

Data Architect.

Data Engineer.

Statistician.

Database Administrator.
Business Analyst

Business Intelligence Developer

. Infrastructure Architect

. Enterprise Architect

. Machine Learning Engineering
. Machine Learning Scientist
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CS2221: INTERNET OF THINGS

Course Prerequisites:
Students should have a basic Understanding of the Internet, Cloud, Networking Concepts and
Sensors

Course Objectives:
The student will be able to

1. Understand 10T Architecture and framework.
2. Recognize and differentiate between the various use cases of different sensors, actuators,
solenoid valve etc

3. Learn about fundamental concepts of networking and protocols.
4. Understand IoT Physical, Datalink and Higher layer Protocols.
5. Apply theoretical knowledge for Cloud computing.
6. Implement an loT solution practically
Credits: 5 Teaching Scheme Theory: 3 Hours/Week

Tut: 1 Hours/Week
Lab: 2 Hours/Week

Course Relevance:
The Internet of Things is transforming our physical world into a complex and dynamic system of
connected devices on an unprecedented scale. Internet of Things is a system of interrelated
computing and sensing devices and has the ability to transfer data over a network without
requiring human-to-human or human-to-computer interaction.
Advances in technology are making possible a more widespread adoption of 10T, from pill-

shaped micro-cameras that can pinpoint thousands of images within the body, to smart sensors
that can assess crop conditions on a farm, to the smart home devices that are becoming
increasingly popular.

loT is highly relevant in this growing ecosystem of internet-enabled devices.loT offers
increasing opportunities to collect, exchange, analyse and interpret data in real-time. This robust
access to data will result in opportunities to further enhance and improve operations. In a world
which is moving towards an increasingly connected future, Internet of Things (10T) is the next
big thing. Right from our homes to our cars to our cities, everything is being connected and the
technology of 10T is right in the middle of it.

SECTION-1

Introduction to loT
Physical Design of IOT, Logical Design of 10T, 10T Enabling Technologies, IOT Levels
& Deployment Templates, 0T and M2M

IOT Platform Design Methodology
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loT Design Methodology Steps, Home Automation Case Study, Smart Cities, Health Care,
Agriculture, Manufacturing and Logistics
10T Devices
loT System Design Cycle, Sensors - Terminologies, Calibration, Types, Specification,
Use, Actuators - Types and Use, Prototype Development Platform - Arduino / Raspberry
pi / Node MCU, Interface with Embedded System

SECTION-1I
Introduction to Wireless Sensor Network
Sensor Node, Smart Sensor Network, Wireless Sensor Network, RFID - Principles and
Components, Node MCU

Connectivity Technologies
Network Configuration in loT, loT Stack and Web Stack, IEEE 802.15.4 Standard, Zigbee,

Bluetooth, Overview of 10T Protocols, MQTT, Cloud Architecture and Types,Cloud Service
Providers

Case Studies (Any Three from following List to be covered)

Smart lighting, Home Intrusion Detection, Smart Parking, Weather Monitoring System,
Weather Report Bot, Air Pollution Monitoring, Forest fire Detection, Smart Irrigation, 10T
Printer, 10T in Manufacturing Industry, 10T in Process Industry, 10T in Quality, Control
Applications in Industry, 10T in Material Handling System in Industry, 10T in Automobile
Industry, Navigation System, Connected Vehicles, Industry 4.0

List of Practicals: (Minimum Six)

1. Setting up Arduino / Raspberry Pi/ Node MCU ESP8266 : Basic handling , programming

2. LED Interfacing

3. Sensor interface to Node MCU/Arduino / Raspberry Pi Temperature measurement using
LM35

4. Actuator interface to Node MCU /Arduino / Raspberry Pi Traffic Signal Control

5. Node MCU /Arduino / Raspberry Pi wireless communication Raspberry Pi as a web
server

6. Node MCU/Arduino / Raspberry Pi Cloud interfacing and programming like Thingspeak
Email alert using SMTP protocol

7. Sensor data acquisition on Mobile (Mobile APP) / Developing Application (WEB APP)
with Django Text transfer using MQTT protocol

8. Home Automation using Cisco Packet Tracer
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List of Course Projects:

Smart Agriculture System
Weather Reporting System
Home Automation System
Face Recognition Bot
Smart Garage Door
Smart Alarm Clock
Air Pollution Monitoring System
Smart Parking System
Smart Traffic Management System
. Smart Cradle System
. Smart Gas Leakage Detector Bot
. Streetlight Monitoring System
. Smart Anti-Theft System
. Liquid Level Monitoring System
. Night Patrol Robot
. Health Monitoring System
. Smart Irrigation System
. Flood Detection System
. Mining Worker Safety Helmet
20. Smart Energy Grid

© o N R WDNRE
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List of Course Seminar Topics:

1. loT Architecture
2. Sensor Characteristics
3. 10T for supply chain management and inventory systems
4. 10T Ethics

5. Security in loT
6. Cloud Computing Platform

7. loT Best Practices

8. 5GinloT

9. Middleware Technology

10. M2Menergyefficiencyroutingprotocol
11.10T based Biometric Implementation
12.Complete IoT solution using AWS

13.A smart patient health monitoring system
14.10T for intelligent traffic monitoring
15.Home automation of lights and fan using loT
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List of Group Discussion Topics:

1. Role of Internet of Things in development of India .

2. Manufacturing industries should make efforts to limit contribution to loT.

3. Should countries put a ban on 10T for children?

4. Should loT pay more attention to security rather than just expanding its horizon to the
extremes?

5. 10T is the next big thing in technology.

6. 10T poses a huge risk to privacy, if they your system is hacked.

7. 10T is the next big thing for hackers trying to have access to your intimate data.
8. Pros and cons of over-usage of 10T at homes and offices.

9. 10T at battlefields will make life of soldiers safer and easier.

10. IoT will make way for robots to rule over humans one day.

11. 10T devices are making people lazier and obese.

12. 10T needs to be regulated before it goes out of limits and poses serious threat.

List of Home Assignments:

Design:
1. Smart City
2. Smart Transportation
3. Smart Healthcare
4. Smart Industry using loT
5. Design of 10T framework
CaseStudy:
1. Open Source in 10T
2. 10T solutions for automobile
3. Cloud Computing
4. AWS
5. Microsoft Azure

Blog:

1. Network Selection for loT
2. Need of secure protocols
3. Future of IoT

4.

lloT

5. 10T and Industry4.0
Surveys:

1.
2.

AutonomousVehicles
ListofIndiancompanieswhichofferloTsolutionsforagricultureandfarming.Describethepro
blem they are addressing and their solution.

Make a list of Indian companies which offer 10T solutions for healthcare. Describe the
problem they are addressing and their solution.
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4. Make an exhaustive list of everything inside, just outside(immediate surroundings)and
on the auto body which must be “observed” for safe and comfortable driving using
autonomous vehicles.

5. Compare different Cloud Service providers in the market.

TextBooks:

1.ArshdeepBahgaand VijayMadisetti,"InternetofThings:AHands-on
Approach”,(UniversitiesPress)

2. PethuruRajandAnupamaC.Raman," "ThelnternetofThings:EnablingTechnologies,Platform
s,and UseCases", (CRC Press)

ReferenceBooks:

1. Adrian McEwen, Hakim Cassimally “Designing the Internet of Things”, Wiley

2. OvidiuVermesan& PeterFriess “Internetof ThingsApplications-
FromResearchandInnovationtoMarket Deployment”, ISBN:987-87-93102-94-
1,RiverPublishers

3.JoeBironandJonathanFollett,"FoundationalElementsofanloT Solution,"byJoeBiron

MOOC:s Links and additional reading material:

1. https://proed.stanford.edu/course/view.php?id=191

2. https://nptel.ac.in/courses/106/105/106105166/

3. https://create.arduino.cc/projecthub/electropeak/getting-started-w-nodemcu-esp8266-on-
arduino-ide-28184f

Course Outcomes

1. Demonstrate fundamental concepts of Internet of Things(CO Attainmentlevel:2)
2. Recognize 10T Design Methodology Steps(COAttainmentlevel:3)

3. Select sensors for different 10T applications (COAttainmentlevel:3)
4. Analyze fundamentals of networking (COAttainmentlevel:4)
5. Apply basic Protocols in IoT(CO Attainmentlevel:4)
6. Provide 10T solutions practically with the help of case study(COAttainmentlevel:5)
CO-PO Map
Programme Outcomes Program Specific
co Outcomes
PO1{PO2[PO3PO4IPOS5 [PO6 [PO7POSIPO9|IPO10[PO11PO12[PSO1PSO2[PSO3PSO4
CO1 3 | 2 3 8
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CO2[ 3 3 3 3 (2 |2]3 3 3
COg| 3 3 3 2 12| 2 3

CO4 2 | 2 3 3

CO5| 3 3 3 2 2|2 3 3 3

CO6[ 2 | 2 3 3 2

FutureCoursesMapping:

Other courses that can be taken after completion of this course
1. Ad-HocNetworks
2. Cyber Security
3. Wireless Networks
4. Industry 4.0
5. Big Data

Job Mapping:

The Internet of Things (IoT) is the most emerging field in today’s world. It is
revolutionizingevery industry, from home appliances to agriculture to space exploration. Since
the advent ofcloud computing, there hasbeen an exponential growth in the number of sensor-
enableddevices connected to the internet and expecting further growth accelerating in the
comingyears. There are diversified career opportunities in this field. The various career
positionsavailableasloTResearchDeveloper,loTDesignEngineer,loTProductManager,loTSoftwar
eDeveloper, loTSolutionArchitect, loTServiceManager andmany more.

Assessment Scheme:

Mid Semester Examination - 10 Marks

Presentation - 15 Marks

Laboratory - 10 Marks

Course Project - 10 Marks

Home Assignment - 10 Marks

Group Discussion - 15 Marks

End Semester Examination - 10 Marks
Comprehensive Viva Voce - 20 Marks
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FF No.: 654
CS2218: OBJECT ORIENTED PROGRAMMING

Course Prerequisites:
Basic course on programming

Course Objectives:

Understand Object Oriented programming concepts

Demonstrate Object Oriented programming concepts by writing suitable Java programs

Model a given computational problem in Object Oriented fashion

To develop problem solving ability using Object Oriented programming constructs like

multithreading

5. Develop effective solutions using for real world problems using the concepts such as file
handling and GUI

6. Implement applications using Java I/O and event-based GUI handling principles

N =

Credits: 5 Teaching Scheme Theory: 3 Hours/Week
Tut: 1 Hours/Week
Lab: 2 Hours/Week

Course Relevance:

This is an important course for engineering students. It develops computational problem solving
and logic building capability of students. Acquiring programming skills has a high relevance in all
branches of Engineering. Once the student gains expertise in coding, this course proves to be
beneficial to them to excel in industry demanding coding in specific software.

SECTION-1

Introduction:
What is Object Oriented Programming (OOP)? The need of OOP, Characteristics of OOP.

Java overview: Classes and Objects, Java object storage, Different ways to create objects in Java,
Access Modifiers, this reference, main method, Static vs Instance block, Static methods vs Instance
methods in Java, Object class, Static class in Java, operators, keywords in java.

Constructors: Constructors in Java, Default constructor, Parameterized constructor, Copy Constructor,
Private Constructors and Singleton Classes.
Garbage Collection: Garbage Collection, How to make object eligible for garbage collection in Java?

Input and Output: Byte Stream vs Character Stream, Command Line arguments, use of Scanner Class,
Scanner vs BufferReader Class, Formatted output, Reading input from console.
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Arrays in Java: Arrays in Java, initialization, Default Array values, multi dimensional array, passing
array to a function, Jagged arrays, java.util.Arrays class, string class, string buffer, string builder.

Methods in Java: Methods, Parameters passing, Returning Multiple values, Throwable
fillinStackTrace() method in Java, Valid variants of main(), Variable Arguments (Varargs) method

Inheritance: Inheritance in Java, Types, Constructor in Inheritance, Using final with Inheritance,
Accessing superclass member, Override private methods, Parent and Child classes having same data
member, Base vs derived class reference. Polymorphism: Method Overloading, Overloading main(),
Static vs Dynamic Binding, Method Hiding. Private and final methods, Passing and Returning Objects
in Java

SECTION-2

Exception Handling: Exceptions, types, types of handling exception, Checked vs Unchecked
Exceptions, Throw and Throws, User-defined Exception, Chained Exceptions.

Interfaces and Abstract Classes: Interface and its usage, Abstract Class and its usage, Difference
between Abstract Class and Interface, Nested Interface, Nested Class, Inner class, Anonymous Inner
class, Marker interface.

Java Packages: Packages Introduction, default access specifier use, dealing with package.

Collection in Java: Collections Class, Enumeration, Iterators and Listlterator, Using Iterators, Iterator
vs Foreach, ArrayList, Vector, Map, Set.

Multithreading: Thread life Cycle, Thread Priority, Thread Methods, Inter-thread Communication,
Synchronization, Method and Block Synchronization, Deadlock situation in threading.

File Handling & Database connectivity: File Processing, Primitive Data Processing, Object Data
Processing,Wrapper classes, Connecting Java with database (JDBC/ODBC).

Java GUI: AWT, Swing, Components, design patterns. Layout Manager: Flow, Border, Grid and Card.
Label, Button, Choice, List, Event Handling (mouse, key), Menus, Tables
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List of CourseSeminar Topics:

Introduction of Arrays and 1D Array programming examples
Multidimensional arrays
Variants of main() and command line arguments
Input and Output stream classes
String concepts and various methods of comparing strings
Methods in Java
Java String Methods
Passing array to a function and Jagged array examples
Reading input using Scanner and BufferReader Class
. String, String buffer and String builder
. Types of Inheritance in Java
. Implementation of Types using Constructor in Inheritance
. Using final with Inheritance
. Base vs derived class reference in Inheritance
. Using final with Inheritance, Accessing superclass member
. Parent and Child classes having same data member
. Overriding, Hiding Fields & Methods
. Static vs Dynamic Binding & Hiding Methods
. Private and final methods
. Passing and Returning Objects in Java
. Java Memory Management
. File handling in Java vs C++
. Data types used in Java vs C++
. Java Object Serialization and Deserialization
. Operator precedence
. Use of Object Class Methods
. Garbage collection in JAVA
. Use of Static Blocks in various applications
. Keywords used in JAVA
. Types of Variables In JAVA

©o N akowdE
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List of Group Discussion Topics:

Checked and unchecked exception, user defined and standard exception
Abstraction in Java and different ways to achieve Abstraction

Packages in Java — Types, Advantages & Techniques to Access Packages
Inner classes, nested interfaces in Java

Difference between Interfaces and abstract classes in Java

Exception Handling in Java Vs CPP

Difference between 1) throw and throws. 2) Final, finally and finalize in Java

No ook~ owdE
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8. Discuss Exception propagation and Discuss Exception handling with method overriding
in Java

9. Discuss Packages, Access specifiers and Encapsulation in java.

10. Difference between abstraction and encapsulation in Java.

11. Daemon Threads Vs user threads

12. Preemptive scheduling Vs slicing

13. Is it possible to call the run()method directly to start a new thread? pls comment

14. Arraylist Vs Vector

15. Arrays Vs Collections

16. is Iterator a class or an Interface? what is its use?

17. List Vs Set

18. BufferedWriter and BufferedReader classes in java

19. BufferedReader Vs Scanner class in java

20. Buffered Reader Vs FileReader in java

21. Instanceofjava

22. Difference between CPP and JAVA

23. Difference between JDBC and ODBC connectivity

24. file processing in java

25. Difference between premitive data processing and object data processing

26. Creating GUI using swing

27. comparision between Swing, SWT, AWT, SwingX, JGoodies, JavaFX, Apache Pivot

28. Introduction To JFC And GUI Programming In Java

29. Introduction to wrapper classes

30. Why java uses Unicode System?

List of Practicals:

1. Implement Student class using following Concepts
o All types of Constructors
o Static variables and instance variables
o Static blocks and instance blocks
) Static methods and instance methods

2. There is a class Adder which has two data members of type 1D int array and int variable. It has
two functions: getdata and numsum. Function getdata accepts non-empty array of distinct
integers from user in 1D int array data member and a targetsum in another data member. The
function numsum adds any two elements from an input array which is equal to targetsum and
return an array of resulting two elements, in any order. If no two numbers sum up to the target
sum, the function should return an empty array. Note that the target sum is to be obtained by
summing two different integers in the array; you can’t add a single integer to itself in order to
obtain the target sum. You can assume that there will be at most one pair of numbers summing
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6.
7.
8.

up to the target sum. Use constructor. Use extra variables if needed

Input:

Array=[3,5,-4,8,11,1,-1,7]  targetsum=15
Output: [8,7]

Input:

Array=[3,5,-4,8,11,1,-1,6] targetsum=15
Output: []

Write Java program to calculate area of triangle, square & circle using function overloading.
Function parameter accept from user (Use function Overloading concepts and Inheritance).

Write a program for following exception, develop a suitable scenario in which the following
exceptions occur:

a. divide by zero

b. Array index out of bounds exception

c. Null pointer Exception
Write a java program to solve producer-consumer problem where there are two producer threads
and one consumer thread.

Implement various operations using JDBC Connectivity.
Display bank account information ( Use interface and inheritance using java)
Develop a GUI in java which reads, update the file.

List of Course Projects:

Topics of Course Project would be discussed in Lab session.

List of Home Assignments:
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Single and Multidimensional arrays in Java
Comparison Inheritance & Polymorphism

Need of abstract classes and interfaces in Java
Multithreading concept in Java

Signed & Unsigned arithmetic operations using JAVA
Role of start() and run() methods in multithreading

Strategies for Migration from C++ to Java

Product development using Inheritance and Polymorphism in Industry
on Java/OOP features popular amongst developers

Which other (non-JVM) languages does your application use?

How Java Impacted the Internet

How can an ArrayL.ist be synchronised without using vector?
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Design:
1. Implementation of Singleton design pattern in Java
Notes Repository System for Academic
Design for employee management system
Design for student management system
Inventory Management System
6. Write a program to delete duplicate numbers from the file

Case Study:
1. Java development milestones from 1.0 to 16.0

Implementation of Different Methods in Polymorphism
Real world systems which use java for its implementation
Drawing a flag using java

Use of different methods of Class object

Drawing a flag using java

ok wn
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Assessment Scheme:

Mid Semester Examination - 10 Marks
Presentation - 15 Marks

Laboratory - 10 Marks

Course Project - 10 Marks

Home Assignment - 10 Marks

Group Discussion - 15 Marks

End Semester Examination - 10 Marks
Comprehensive Viva Voce - 20 Marks

Text Books:

1. Herbert Schildt, “JAVA- The Complete Reference”, 1l1th Edition, McGraw Hill Education

Reference Books:

1. Bruce Eckel, “Thinking In Java — The Definitive Introduction to Object-Oriented Programming in the
Language of the World-Wide Web”, Fourth Edition, Pearson Education, Inc.

2. R. Morelli and R. Walde, “Java, java, Java — Object-Oriented Problem Solving”, 3" edition, Pearson
Education, Inc.

Moocs Links and additional reading material:

Programming using Java| Java Tutorial | By Infosys Technology
https://infyspringboard.onwingspan.com/en/app/toc/lex_auth_01304972186110361645_shared/overview

An Introduction to Programming through C++ — Prof A.G. Ranade- NPTEL- computer science and
engineering — NOC https://nptel.ac.in/courses/106/101/106101208/#
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Course Outcomes:

The student will be able to —

1. Understand object-oriented programming features
2. Develop real world applications using class, inheritance and polymorphism
3. Adapt Best Practices of Class Design by using Standard Templates Library
4. Solve computing problems by applying the knowledge of Exception handling and Multithreading
5. Design solutions by choosing suitable data structures such as Array, Vector, Map etc

6. Implement applications using Java I/O and event-based GUI handling principles

CO-PO Map
Programme Outcomes Program Specific
co Outcomes
PO1PO2 [PO3 |PO4 |PO5 |PO6 |PO7 [PO8 |PO9 [PO10[PO11PO12IPSO1PSO2[PSO3PSO4
COo1f 3 | 2 3 3
COo2| 3 3 3 3 2 2 3 3 3
CO3| 3 3 3 2 2 2 3
CO4| 2 | 2 3 3
CO5] 3 3 3 2 2 2 3 3 3
CO6| 2 | 2 3 3 2
Future Courses Mapping:
Advanced Data Structures, Advanced Java, Spring Frame Work, Grails Frame Work
Job Mapping:
Java Programmer, Application Developer, Design Engineer, Senior Software Developer
FF No.: 654
1T2201: COMPUTER ORGANIZATION AND ARCHITECTURE
Course Prerequisites:
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Basics of computer system and any programming language.

Course Objectives:
1. To study the fundamental concepts of structural Computer system and Computer

Arithmetic
2. To understand the basic concepts and functions of Microprocessor
3. To gain knowledge of Computer Memory System
4. To get familiar with GPU and CPU architecture
5. To identify solutions for real world design issues using processors.

Credits: 5 Teaching Scheme Theory: 3 Hours/Week
Tut: 1 Hours/Week
Lab: 2 Hours/Week

Course Relevance:
Modern computer technology requires an understanding of both hardware and software, since

the interaction between the two offers a framework for mastering the fundamentals of
computing.

The purpose of this course is to cultivate an understanding of modern computing technology
through an in-depth study of the interface between hardware and software.

In this course, you will study the history of modern computing technology before learning
about modern computer architecture and a number of its essential features, including
instruction sets, processor arithmetic and control, the Von Neumann architecture, pipelining,
memory management, storage, and other input/output topics.

The course will conclude with a look at the recent switch from sequential processing to parallel
processing by looking at the parallel computing models and their programming implications.

SECTION |

Basic concepts of Digital Electronics, Organization and Architecture, Structure & Function,
Brief History of computers, Von Neumann Architecture, Integer Representation: Fixed point
&amp; Signed numbers. Integer Arithmetic: 2’s Complement arithmetic, multiplication,
Booth’s Algorithm, Division Restoring Algorithm, Non Restoring algorithm, Floating point
representation: IEEE Standards for Floating point representations.
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8086 Microprocessor Architecture, Register Organization, Instruction types, Types of
operands, Instruction formats, addressing modes and address translation. Near & FAR
procedure, Instruction cycles. RISC Processors: RISC- Features, CISC Features, Comparison
of RISC & CISC Superscalar Processors. Case study of Processor.

Fundamental Concepts: Single Bus CPU organization, Register transfers, Performing an
arithmetic/ logic operations, fetching a word from memory, storing a word in memory,
Execution of a complete instruction. Micro-operations, Hardwired Control, Example-
Multiplier CU. Micro-programmed Control:  Microinstructions,  Microinstruction-
sequencing: Sequencing techniques, Micro-program sequencing

SECTION I

Need, Hierarchical memory system, Characteristics, Size, Access time, Read Cycle time and
address space. Main Memory Organization. ROM, RAM, EPROM, E 2 PROM, DRAM,
Design examples on DRAM, SDRAM, DDR3, Cache memory Organization: Address
mapping. Basic concepts: role of cache memory, Virtual Memory concept. Pipeline and its
performance, Data hazards: operand forwarding, handling data hazards in software, side
effects. Instruction hazards: unconditional branches, conditional branches and branch
prediction.

Parallelism in Uniprocessor system, Evolution of parallel processors, Architectural
Classification, Flynn’s, Fengs, Handler’s Classification, Multiprocessors architecture basics,
Parallel Programming Models : Shared memory, Message passing, Performance
considerations : Amdahl’s law, performance indications.

Parallel computing architectures (multi-core CPUs, GPUs, traditional multi-processor
system, Xeon-Phi, Jetson Kit, Kilocore processor), multiprocessor and multicomputer
systems, interconnection networks, Modern GPU architecture (in brief), Performance
comparison: Speedup, Gain time and scalability.

List of Practical (Any Six)

1. Study of 8086 Architecture and Execution of sample programs.

2. Write 8086 ALP to access marks of 5 subjects stored in array and find overall
percentage and display grade according to it.

3. Write 8086 ALP to perform block transfer operation. (Don’t use string operations)
Data bytes in a block stored in one array transfer to another array. Use debugger

to show execution of program.

4. Write 8086 ALP to find and count zeros, positive number and negative number
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from the array of signed number stored in memory and display magnitude of
negative numbers.

5. Write 8086 ALP to convert 4-digit HEX number into equivalent 5-digit BCD
number.

6. Write 8086 ALP to convert 5-digit BCD number into equivalent 4-digit HEX
number.

7. Write 8086 ALP for following operations on the string entered by the user.

a. String length

b. Reverse of the String

c. Palindrome

8. Write 8086 ALP for following operations on the string entered by the user (Use
Extern Far Procedure).

a. Concatenation of two strings

b. Find number of words, lines.

c. Find number of occurrences of substring in the given string.

9. Write 8086 ALP to initialize in graphics mode and display following object on
screen.

10. Write 8086 ALP to encrypt and decrypt the given message.

11. Write 8086 ALP to perform following operations on file

a. Open File

b. Write data in the file.

c. Delete data in the file.

d. Close the file.

List of Course Projects:

. Combinational and Sequential circuits

. Memory Management

. Graphics Mode

. 10T based projects.

. loT based atmospheric CO2 administration.
. 10T based flood risk predictor.

. Simulate modern traffic control system.

. Online Parallel Examination.

00O NO Ol & WN -

List of Course Seminar Topics:

Computer Architecture VS Computer Organization
Evolution of Computing Devices

Instructions types , formats and execution
Interrupts in Microprocessor

Trends in computer architecture

RISC Vs CISC architecture : A Case Study

A
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7.
8.
9.

ARM processor architecture
Latest Technology in Embedded systems
Multiplier Control Unit

10. Booth’s Encoding Pattern for Fast Scalar Point Multiplication in ECC for Wireless Sensor

Networks

11. Internet of Things (10T) in 5G Wireless Communications
12. State of the art parallel processor design.

13. Memory management in mobile OS.

14. Evolution of processors.

15. Ultra SPARC Processor Architecture.

List of Course Group Discussion Topics:

©oNoe kR WNRE

GPU computing: CUDA
Memory System
Replacement Algorithms
Pipelining

Cache Coherance

Virtural Memory

Hazards in pipelining

Super Computer

Modern computer generations

10 Parallel computing models

List of Home Assignments:

Design:

1.

Write the sequence of control steps required for the single bus organization for each of the
following instructions:

1. ADD the (immediate) number NUM to register R1

2. ADD the contents of memory location NUM to register R1

Assume that each instruction consists of two words. The first word specifies the operation
and addressing mode, and second word contains the number NUM

. Configure a 32 Mb DRAM chip. Consider cells to be organized in 8K X 4 array. Find out the

number of address lines.

. A set associative cache consists of 64 lines, or slots, divided into four-line sets. Main

memory contains 4K blocks of 128 words each. Analyze the format of main memory
addresses with proper explanation.

. A one pipeline system takes 50 ns to process a task. The same task can be processed in 6

segment pipeline with a clock cycle of 10 ns. Determine the speedup ratio of pipeline for 100
tasks. What is maximum speedup ratio?
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Case Study:

1.
2.
3.
4.

Micro-programmed Control Unit and Hardwired Control Unit.
Pipeline Hazards

Flynn’s architectural classification scheme.

Modern Processor units

Survey:

1.
2.
3.
4.

New memory technologies and their potential impact on architecture

Virtual Memory

Simulation of a superscalar processor and analyzing impact of design tradeoffs
Cache Consistency Models in Modern Microprocessors

Blog:

1.

2.
3.
4.

Super Computer

Intel Journey

New Arm Interconnect technologies
Distributed Systems and Parallel Computing

Assessment Scheme:

Mid Semester Examination - 10 Marks
Presentation - 15 Marks

Laboratory - 10 Marks

Course Project - 10 Marks

Home Assignment - 10 Marks

Group Discussion - 15 Marks

End Semester Examination - 10 Marks
Comprehensive Viva Voce - 20 Marks

Text Books:

1. William Stallings, “Computer Organization and Architecture: Designing for Performance”,
7"Edition, Pearson Prentice Hall Publication, ISBN 81-7758-9 93-8.

2. C. Hamacher, V. Zvonko, S. Zaky, “Computer Organization”, 5th Edition, Tata McGraw
HillPublication, ISBN 007-120411-3.

3. Kai Hwang, &quot;Advanced Computer Architecture&quot;, Tata McGraw-Hill ISBN 0-07-
113342-9

4. Douglas Hall, “Microprocessors and Interfacing”, 2nd Edition, Tata McGraw HillPublications,
ISBN 0-07-025742-6.

5. Peter Abel, “Assembly Language Programming,” 5th Edition, Pearson Education Publications,
ISBN 10:013030655.

Reference Books:

1. Hwang and Briggs, “Computer Architecture and Parallel Processing”, Tata McGraw
HillPublication ISBN 13: 9780070315563.

2. A. Tanenbaum, “Structured Computer Organization”, Prentice Hall Publication, ISBN 81 —203 —
1553 — 7, 4th Edition.
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MOOC:s Links and additional reading material:

1. www.nptelvideos.in

2. https://www.udemy.com/
3. https://learn.saylor.org/

4. https://www.coursera.org/
5. https://swayam.gov.in/

Course Outcomes:

Upon completion of the course, post graduates will be able to —

1. Demonstrate computer architecture concepts related to design of modern processors,
memories and 1/0s. (2)

2. llustrate the micro operations sequencing. (3)
3. Evaluate various alternatives in processor organization. (3)
4. Understand concepts related to memory & 10 organization (2)
5. Adapt the knowledge based on Pipeline and its performance (3)
6. Design real world applications using processors. (4)
CO-PO Map
Programme Outcomes Program Specifig
c Outcomes
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CO Attainment Level:
CO1:1
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C02:3
C03:2
C0O4:1
CO5: 4
C06:5

Future Courses Mapping:
Advance Computer Architecture, Advance Operating Systems

Job Mapping:
Application Developers, System programmer
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I1T2259: Software Development Project -1

Course Prerequisites:C, C++, Java, Android and Web Technologies
Course Objectives:

To enhance problem solving skills by independent learning

To emphasize learning activities that are long-term, interdisciplinary and student-centric.
To engage students in rich and authentic learning experiences.

To provide every student the opportunity to get involved individually to learn
professionalism

To inculcate research culture and attitudes towards learning among the students.

To improve employability skills of students

el Nl =

oo

Credits: 3 Teaching Scheme Lab: 6 Hours/Week

Course Relevance: Software Project Development comes under the category of Project Based
Learning (PBL). For better learning experience, along with traditional classroom teaching and
laboratory work-based learning, project based learning has been introduced with an objective to
motivate students to learn how to solve a problem. Students may work on problems innovatively in
different domains like social, technical, cultural and scientific.

Teacher’s Role :

« Teacher will act as the facilitator and mentor.

o To utilize the principles of problem solving, critical thinking and metacognitive skills of the
students.

e To make the individual aware of time management.

o To Help students to solve technical problems

o To assess and evaluate student performance by monitoring regularly on a weekly basis.
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Recommended Guidelines :

1.

9.

10.
11.

SDP is a Project Based Learning. PBL is learning through activity. One of the faculty can be
appointed as coordinator for SDP.

Following are the recommended guidelines that will work as an initiator and facilitator in the
process of completion of SDP.

In the first week of commencement of semester let the coordinator create awareness about
SDP (what, why, and how) among the students. Convey students expected outcomes,
assessment process and evaluation criteria.

Assign mentor batch wise.

Provide guidelines for title identification (Problem can be some real life situation that needs
technology solutions. This situation can be identified by meeting people around, visiting
various industries, society, and institutes. The solution can be prototype, model, convertible
solutions, survey and analysis, simulation, and similar).

Let students submit the problem identified in prescribed format (Title, Problem statement,
domain, details of a problem undertaken, and what is need of solution to the problem)

Coordinator and Mentor can approve the problem statements based on feasibility and
learning outcomes expected for second year engineering students.

Mentor is to monitor progress of the task during phases of project work. Broadly phases may
include- literature survey, requirements gathering, preparing a solution, designing solution,
Implementing and testing the solution.

Weekly monitoring and continuous assessment record is to be maintained by mentors.
Get the IEEE paper format as a report submitted at the end of semester.

In semester evaluation will be done by a mentor along with internal faculty as a jury and at
the end of semester will be evaluated by industry experts.

Sample Software Project Statement based on Java ,C,C++, Android, Web technologies

1.
2.
3.

QR Code bases contactless ordering
ATM Simulator

Drivers Booking Website

Document Scanner app

Campus canteen management system

movie ticket booking system
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7. Covid-19 Live Statistical Analysis

...not limited to.....

Faculty and students are free to include other area which meets the society requirements at large

Course Outcomes:

The student will be able to —

1. Find the real-life problem from societal need point of view

2. Compare different approaches and select the most feasible one.

3. Analyze and synthesize the identified problem from technical viewpoint

4. Design and develop an optimal and reliable solution to meet objectives

5. Validate the solution based on the criteria specified

6. Inculcate long life learning and research attitude among the students

CO PO Map:
Programme Outcomes Program Specific
Outcomes
CO
PO1{PO2[PO3 |PO4[PO5 [PO6 |PO7|PO8IPO9|PO10[PO11PO12IPSO1PSO2PSO3PSO4
COl 3 | 2 3
CO2| 2 3 1 2
CO3l 3 | 3 2 3 3
CO4 3 3 3 13| 3 2 3
CO5 2 2 2
CO6| 3 3 3
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CO attainment levels:

CO

Co1

CO2

CO3

CO4

CO5

CO6

Level

Job Mapping: Software Engineer,WebDeveloper,Android Developer
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IT2260: Engineering Design and Innovation 111
Course Prerequisites: Problem Based Learning

Credits: 4 Teaching Scheme Theory: 1 Hour/Week
Lab: 6 Hours/Week

Course Objectives:

1. To develop critical thinking and problem solving ability by exploring and proposing
solutions to realistic/social problems.

2. To Evaluate alternative approaches, and justify the use of selected tools and methods,
3. To emphasize learning activities those are long-term, inter-disciplinary and student-centric.
4. To engage students in rich and authentic learning experiences.

5. To provide every student the opportunity to get involved either individually or as a group so
as to develop team skills and learn professionalism.

6.To develop an ecosystem to promote entrepreneurship and research culture among the
students.

Course Relevance: Project Centric Learning (PCL) is a powerful tool for students to work in
areas of their choice and strengths. Along with course based projects, curriculum can be
enriched with semester long Engineering Design and Development courses, in which students
can solve socially relevant problems using various technologies from relevant disciplines. The
various socially relevant domains can be like Health care, Agriculture, Defense, Education,
Smart City,Smart Energy and Swaccha Bharat Abhiyan. To gain the necessary skills to tackle
such projects,students can select relevant online courses and acquire skills from numerous
sources under guidance of faculty and enrich their knowledge in the project domain, thereby
achieving project centric learning. Modern world sustained and advanced through the
successful completion of projects. In short, if students are prepared for success in life, we need
to prepare them for a project-based world. It is a style of active learning and inquiry-based
learning. Project based learning will also redefine the role of teacher as mentor in the learning
process. The PCL model focuses the student on a big open-ended question, challenge, or
problem to research and respond to and/or solve. It brings students not only to know,
understand and remember rather it takes them to nalyze, design and apply categories of
Bloom’s Taxonomy.

SECTION-1
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Preamble - The content and process mentioned below is the guideline document for the
faculties and students to start with. It is not to limit the flexibility of faculty and students;rather
they are free to explore their creativity beyond the guideline mentioned herewith. For all
courses of ED, laboratory course contents of “Trends in Engineering Technology” are
designed as a ladder to extend connectivity of software technologies to solve real world
problems using an interdisciplinary approach. The ladder in the form of gradual steps can be
seen as below:

Industry Communication Standards, Single Board Computers and 10T, Computational
Biology(Biomedical and Bioinformatics), Robotics and Drone, Industry 4.0 (Artificial
Intelligence,Human Computer Interfacing, 5G and 10T, Cloud Computing, Big Data and Cyber
Securityetc).
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Suggest an assessment Scheme:
MSE and ESE
Text Books: (As per IEEE format)

1. A new model of problem based learning. By Terry Barrett. All Ireland Society for higher
education (AISHE). ISBN:978-0-9935254-6-9; 2017

2. Problem Based Learning. By Mahnazmoallem, woei hung and Nada Dabbagh, Wiley
Publishers. 2019.

Stem Project based learning and integrated science, Technology, Engineering and
mathematics approach. By Robert RobartCapraro, Mary Margaret Capraro

Reference Books: (As per IEEE format)

1. De Graaff E, Kolmos A., red.: Management of change: Implementation of problem-based and
project-basedlearning in engineering. Rotterdam: Sense Publishers. 2007.

2. Project management core textbook, second edition, Indian Edition , by Gopalan.
3. The Art of Agile Development. By James Shore & Shane Warden.

Moocs Links and additional reading material: www.nptelvideos.in
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Course Outcomes:

On completion of the course, learner will be able to—

CO1: Identify the real life problem from societal need point of view

CO2: Choose and compare alternative approaches to select most feasible one

CO3: Analyze and synthesize the identified problem from technological perspective
CO4: Design the reliable and scalable solution to meet challenges

CO5: Evaluate the solution based on the criteria specified

CO6: Inculcate long life learning attitude towards the societal problems

CO PO Map
Programme Outcomes grogram Specific

O utcomes
PO1PO2IPO3IPO4IPO5PO6|PO7[POSIPO9IPO10IPO11PO12IPSOLPSO2IPSO3PSO4

coll 8 | 2 3

COo2 2 311 2

CO3 3 | 3 2 3 3

CO4 3 3 3313 2 3

CO5 2 2 2

Cco6| 3 3 3

FFNo.:654
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IT2265: Advanced Data Structures
Course Prerequisites: Basic programming Skills (C/C++).
Course Objectives:
1. To impart the basic concepts of data structures and algorithms.
2. To understand concepts about searching and sorting techniques.

3. To construct and implement various data structures and abstract data types including lists,
stacks, queues, trees, and graphs.

4. To make understand about writing algorithms and step by step approach in solving problems
with the help of fundamental data structures.

5. To emphasize the importance of data structures in developing and implementing efficient
algorithms.

Credits:5 Teaching Scheme Theory: 3 Hours/Week
Tut:1 Hour/Week
Lab:2 Hours/Week

Course Relevance: This is a basic Course for Computer Engineering and allied branches. This
course has a high relevance in all domains of computer engineering such as in Industries, research
etc. as a basic prerequisite course.

SECTION-1

Arrays, Stacks, Queues and Linked Lists

Arrays: Representation and application of Single and Multidimensional arrays, Time & Space
Complexity Analysis.

Sorting Techniques: Bubble, Selection, Insertion, Merge, Quick, Heap sort with Analysis.
Searching techniques: Linear Search, Binary search with Analysis.

Stack: Stack representation and Implementation using arrays and Linked lists. Applications of
stack in Recursion, Expression conversions and evaluations.

Queues: Representation and implementation using array and Linked lists, Types of queues.
Applications of Queues: Job Scheduling, Josephus problem etc.

Linked Lists: Dynamic memory allocation, Singly Linked Lists, doubly linked Lists, Circular
linked lists and Generalized linked lists, Applications of Linked list.
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SECTION-II
Trees, Graphs and Hashing

Trees: - Basic terminology, representation using array and linked lists. Tree Traversals: Recursive
and Non recursive, Operations on binary tree. Binary Search trees (BST).

Advanced Trees: Introduction, AVL tree, R-B tree, B tree and B+ tree.

Graphs: Terminology and representation using Adjacency Matrix and Adjacency Lists, Graph
Traversals and Application: BFS and DFS, connected graph, Bipartite Graph, Detecting Cycle in
graph. Minimum Spanning tree: Prims and Kruskal’s Algorithm, Shortest Path Algorithms, Union
Find.

Hashing: Hashing techniques, Hash table, Hash functions. Collision handling and Collision
resolution techniques, Cuckoo Hashing.

List of Tutorials: (Any Three)
1. Sorting Techniques: Insertion, Merge sort, Bubble, Shell Sort, Radix Sort.
2. Searching Techniques: Ternary Search, Fibonacci Search.
3. Problem solving using stack (Maze problem, Tower of Hanoi).
4. Expression conversion like infix to prefix and postfix and vice versa.
5. Priority Queues and Job Scheduling Algorithms.
6. Generalized Linked Lists.
7. Threaded Binary tree and Stack less Traversals using TBT.
8. Band B+ Tree.
9. Applications of Graph in Network problems.
10. Design of Hashing Functions and Collision Resolution techniques.

11. Cuckoo Hashing.
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List of Practicals: (Any Six)
1. Assignment based on Sorting and Searching.
2. Assignment based on Stack Application (Expression conversion etc.)
3. Assignment based on Queue Application (Job scheduling, resources allocation etc.)
4. Assignment based on linked list.
5. Assignment based on BST operations(Create, Insert, Delete and Traversals)

6. Assignment based on various operations on Binary Tree (Mirror image, Height, Leaf
node display, Level wise display etc.)

7. Assignment based on AVL and R-B tree.

8. Assignment based on DFS and BFS

9. Assignment based on MST using Prim’s and Kruskals Algorithm.
10. Assignment based on Finding shortest path in given Graph.

11. Assignment based on Hashing.
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List of Projects:

1. Finding Nearest Neighbors.

2. Calendar Application using File handling.

3. Path finder in Maze

4. Word Completion Using Tire.

5. Bloom Filters.

6. Different Management Systems.

7. Scheduling Applications and Simulation.

8. Shortest Path Applications. (Kirchhoft’s Circuit, TSP with Scenario.)
9. Efficient Storage and Data Retrieval Systems.

10. Different Gaming Application.

List of Course Seminar Topics:

1. Asymptotic Notations in Data structures.

2. Hash Table, Heaps and Their applications.

3. Analysis of Merge Sort, Quick Sort and Bubble Sort for Best, Average and Worst Case.

4. Solving N-queen and Josephus Problem using Backtracking , Stack and Queue respectively.
5. Priority Queue in Job Scheduling.

6. Application of Stack in Backtracking problems.

7. Priority Heap and min-Max Heap.

8. Data Structures for Languages and Libraries.

9. Multidimensional and Special Data Structures.

10. Algorithm Design using Divide and Conquer
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List of Course Group Discussion Topics:

1. Application based comparison of Sorting Algorithms.

2. Graphs vs Tree Data Structures: Application based comparison? Which is best? Why? How?
3. Advanced trees: which is the best? ( AVL,RB,B,B+) when? how? why?

4. Scenario Based Comparison: Kruskals vs Prims Algorithm.

5. Hashing application in today's technology. Is it necessary?

6. Application based comparison: Stack vs Queues.

7. B- Tress VS B+ Trees: Which is to be consider? When ? Why?

8. Need and Role of Different tree Traversals.

9. Graphs vs Tree Data Structures: Application based comparison? Which is best? Why? How?

10. Linked List application in today's technology. Is it necessary?
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List of Home Assignments:
Design:
1. Design Single Source multiple destination Shortest Path Algorithm For Driving Application.
2. Expression Tree and Topological Sorting application in Problem solving.
3. Scheduling Algorithms using Queue.
4. Implementation of B and B+ trees for database management.
5. GLL application to Solve problems on Multivariable Polynomial. Consider suitable example.
Case Study:
1. Consider a Suitable Example for Hashing Application. Study its Merits, Demerits and Design.

2. Consider different real life examples where different sorting, Searching techniques have been
used. Why used? How? Comparative study.

3. Why there is a need of different tree traversal algorithms? Consider different real life examples
where they are used. Why? How?

4. Game Base study for data structures.

5. Compare different graph traversal algorithm by considering different real life examples where
they have used.

Blog:
1. Comparative Application of Prims vs Kruskals Algorithm in real life scenarios.
2. AVL Tree vs RB Tree with applications
3. Need of different Sorting techniques.
4. How Hashing is useful in recent technologies? Consider any application related to it.
5. Role of Stacks and Queues in problem Solving.
Surveys:

1.How application of Graph Search Algorithms ( DFS and BFS) is there in recent technologies?
Consider some real life technologies.

2. How Advanced Trees Data structure plays important role in Database management?

3. Survey of Data Structures for computer Graphics applications.
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4. A survey on different hashing Techniques in programming.

5. Graph algorithms in Network Application.
Suggest an assessment Scheme:

MSE, ESE, GD, Seminar, HA, CVV, Lab Assignment, Course Project.
Text Books:

1. E. Horwitz , S. Sahani, Anderson-Freed, “ Fundamentals of Data Structures in C”,Second Edition,
Universities Press.

2. Y. Langsam, M.J. Augenstein, A.M.Tenenbaum, “Data structures using C and C++",Pearson Education,
Second Edition.

3. Narasimha karumanchi, “Data Structures and Algorithm Made Easy”, Fifth Edition, CareerMonk
publication.

Reference Books:
1. J Tremblay, P. soresan, “An Introduction to data Structures with applications”’, TMHPublication, 2nd
Edition.

2. G. AV, PAI, “Data Structures and Algorithms “, McGraw Hill, ISBN -13: 978-0-07-066726-6

Moocs Links and additional reading material:
1. https://nptel.ac.in

2. https://www.udemy.com

3. https://www.coursera.org

4. www.geeksforgeeks.org

The student will be able —

1)To interpret and diagnose the properties of data structures with their memory representations and
time complexity analysis. (1)

2)To use linear data structures like stacks, queues with their applications. (2)

3)To implement operations like searching, insertion, deletion, traversing mechanism etc. on various
data structures with the help of dynamic storage representation. (3)

4)To demonstrate the use of binary tree traversals and to perform various operations on Non-linear

data structures. (5)
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5) To analyze the Graph data structure and to solve the applications of Graph data structures.(4)

6) To design the appropriate data structure by applying various hashing Techniques.(3)

CO PO Map:

Programme Outcomes Program Specific Outcomes
CcoO

PO1{PO2[PO3PO4PO5POGPO7[POSPOIPO10IPO11PO12IPSO1 |PSO2 |PSO3 |PSO4
COo1 3 | 3 2 2 2 2
Co2 2 3 2 2 2
Co3 2|3 |3 2
CO4 2 3 2 2
CO5 2 [ 3| 2 2 | 2 2 3 2 2
Co6| 2 3|2 2 3 3 3

CO attainment levels:

CO|CO1|CO2|CO3|CO4|CO5|CO6

val 1 2 3 5 4 3
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Future Courses Mapping: Following courses can be learned after successful completion of this
course: Design and Analysis of Algorithms, Operating Systems, Compiler Design, Systems
Programming, Data Science and similar courses.

Job Mapping:Data Structures and Algorithm is must necessary part of any programming job.
Without Data structures it is not possible to be good in Competitive coding. All Industries always
looks for a strong knowledge in Data structures. Without learning this course, one can’t imagine a
job in computer/IT related industries and research.
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IT2202: Discrete Structures and Automata Theory

Course Prerequisites: Basic mathematics and programming
Course Objectives:

1. Formulate and solve counting problems, problems based on recurrence relations and
probability theory

2. To study graph and tree based models to be applied in real life problems
3. To design suitable computational model/s for accepting a given language

4. To compare these models with respect to their power in recognizing different types of
languages

Credits: 05 Teaching Scheme Theory: 03 Hours/Week
Lab: 02 Hours/Week
Tutorial: 01 Hours/Week

Course Relevance: This course lays a strong foundation for higher studies as well as research. For
higher studies, there are different courses such as ‘Program Analysis and Verification’ which are
based on the concepts of computation theory.

For Research scholars, it would help in understanding the type and class of problems, and to solve
and prove certainty of the provided solution.

It would also help software developers in building the logic of programs, exploring its
mathematical proofs, generating hypothetical scenarios, and designing various computing
machines.

SECTION-1

Topics and Contents

Logic and Proofs: Propositional logic, applications of propositional logic, propositional
equivalences, predicates and quantifiers, rules of inference, introduction to proofs: direct,
contrapositive, contradiction, counter example, principle of mathematical induction.

Elementary Discrete Structures & Basic Counting: Elementary set theory, relations, functions,
basic counting principles, permutations, combinations, Pigeon-Hole Principle, generalized pigeon-
hole principle, Inclusion Exclusion Principle: Counting, Euler’s phi function.

Recurrence relations: Recurrence relations, modelling using recurrence relations, Fibonacci
numbers, solution of linear recurrence relations with constant coefficients (homogeneous and
inhomogeneous).

Probability Theory: Discrete Probability, Conditional Probability, Bayes Theorem, Information
and Mutual Information, Applications of Combinatorics and Discrete Probability.
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Graph Theory: Graphs, different representations, properties of incidence and adjacency matrices,
directed/undirected graphs, connected components, degree of a vertex, paths, cycles in graph, tree,
bipartite graphs (graph with only odd cycles, 2-colorable graphs), Planar graphs, Eulerian path and
Eulerian circuit, Hamiltonian circuit.

SECTION-1I

Topics and Contents

Finite Automata: Automaton as a model of computation, Alphabets, Strings, Languages, Finite
Automata, Deterministic Finite Automata (DFA) - Formal Definition, State Minimization
algorithm, Nondeterministic finite Automata (NFA), NFA with epsilon transition.

Regular Expression: Regular expression (RE) Definition, Applications, Kleene’s Theorem:
Equivalence of RE and DFA, Closure properties of Regular Languages, Myhill-Nerode theorem
and its applications, Pumping Lemma for regular Languages.

Grammar: Grammar, definition, Context Free Grammars (CFG), Derivation, Languages of CFG,
Constructing CFG, Closure and Decision properties of Context Free Languages (CFLs). Derivation
trees, Ambiguity in CFGs, Removing ambiguity, CNF, GNF, Chomsky hierarchy, Applications of
CFG.

Pushdown Automata: Pushdown Automata (PDA) definition, Languages, Acceptance by final state

/ empty stack, Deterministic and Non-deterministic PDAs, CFG to PDA construction, Equivalence
of PDA and CFG, Pumping lemma for CFLs, Context Sensitive Languages, Context Sensitive
Grammars, Linear Bounded Automata.

Turing Machine: Turing Machine (TM) definition, Instantaneous Description, Language
acceptance, Robustness of TM, equivalence of TM variants; Universal Turing Machine, TM as
enumerator, Recursive and Recursively Enumerable languages and their closure properties,
Decidability and Undecidability.

List of Tutorials:
1. Applications of Bipartite graphs in biology and medicine
2. Applications of Probability theory in risk assessment and modeling
3. Hamiltonian graph vs Eulerian graph
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4. Recursive and Recursively Enumerable Languages
5. Universal Turing Machine
6. Applications of DFA and NFA

List of Practical’s: (Any Six)

1.
2.
3.

©oN R

Tower of Hanoi: Generate recurrence relation and solve.
Fibonacci numbers: Generate recurrence relation and solve.
Explore various set operations. Consider the universal set U:
={0,1,2,3,4,5,6,7,8,9,10,11,12,13,14,15}. Consider 2 sets A and B. Use the randomly
generated sets to determine the following. AUB,ANB,AANMBNC),A-B,A'NB, (A
uC)NB
Problems based on Conditional Probability.
Exercises on conversion of Regular expression to DFA and vice versa
Problems on NFA to DFA conversion.
Numerical based on minimization and equivalence of Automata
Proof of Closure properties of Regular Languages
Problems on checking of Ambiguity of Grammar and Simplification of CFGs

10 Problems on Normal forms of CFGs: CNF and GNF
11. Problems based on PDA construction
12. Problems on Turing machine design

List of Course Seminar Topics:

CoNor~wNPE

Rings and its applications

Set Theory and its applications in Artificial Intelligence
Different Counting principles

Zero divisors and Integral domain

AVL-tree

Heap Tree

Web graph

DFA and NFA

Minimization of DFA

10 Myhill-Nerode Theorem
11. Context Free Grammar
12. Turing Machine
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List of Course Group Discussion Topics:

1.

CoNORWN

Need of Graphs in real life applications

Applications of Set Theory

Applications of Euler’s Theorem in counting remainders
Homogeneous Vs non-homogeneous recurrence relation
Pigeonhole principle and its applications

NFA vs DFA

Power of Automata and its applications

Need of Automata in Computer Science

Closure Properties of CFL

10 CFL and Non CFL and its applications
11. Power of Turing machine and Linear Bounded Automata

List of Course Projects:

1.

©ooNOwN

Lexical Analyzer

Digital Logic design
Spell Checker

Parser

Word Processor Program
Text Editors

Switching circuit design
Game design POC MAN
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List of Home Assignments:

Design:

1.
2
3
4
5.
6.
7
8
9.
1

0.

Design of social network using graphs
Design of railway network using graph
Design of POC MAN Game

Design Switching Circuit

Digital Logic Design using DFA
Digital Logic Design using NFA
Design Multitape TM for Palindrome
Design PDA for String Copy

Design LBA for real world application
Design parser to recognize string

Case Study:

1.

'—‘“390.\'.@.0":'>

O

Discuss ways in which telephone numbering plan can be extended to accommodate the rapid
demand for more telephone numbers. For each numbering plan, find how different telephone
numbers can be formed
Investigate the properties of web graph, analyse web graphs by correlating the graph
theoretic concepts with properties of web graph
Study any one real life application where DFA and NFA is used, study its merits and
demerits
Study any one example of Turing machine with Multitape and its benefits
Study any one real life applications of PDA, discuss its advantages and limitations
Study all Automata and discuss their power

Study Membership Algorithm and discuss its applications

Study of Chomsky Hierarchy

Study of Pattern Matching Algorithm

Study of Myhill-Nerode Theorem

Pumping Lemma
Finite Automata in Markov Model

Proofs to differentiate direct, contrapositive, contradiction with suitable examples
Importance of discrete mathematics in real life. Write an article related to any four domains
where discrete mathematics is dominantly used

How graph theory is used as a technology in recent trends? Graph theory and its applications
(atleast 8)

Significance of Combinatorics and Discrete Probability in today’s world

How search engines use graph concepts?

Automata Theory Limitations and Applications

Pumping Lemma

Kleene’s star and Positive Closure

Regular Expression and its Closure Properties

PDA vs TM and its Advantages
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Surveys
1. Recurrence relations for dynamic programming

2. Graphs in computer networks

w

. Probability theory for weather forecasting

o

. Game Theory: an application of probability

o1

. Graph theory for Machine learning problem

6. Pattern matching algorithm

7. Evolution of Computational Models

8. Applications of Computer Theory in real life

9. Applications where Automata Theory is Beneficial

10. Power of Turing Machine

11. Real life examples to find ambiguity in it and its elimination
12.Closure properties of Regular and Context Free Languages
13.Role of Non Determinism

14. Working of Parser

15. Evolution of Models of Computations

Suggest an assessment Scheme:

MSE, ESE, Lab, Course project, HA, Seminar, GD
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Text Books:

5.

Kenneth Rosen , “Discrete Mathematics and its applications”, 7" Edition, McGraw-Hill, ISBN 0-07—
338309-0.

Alan Tucker , “Applied Combinatorics” 6™ Edition, Wiley Publishing company
C. L. Liu and D. P. Mohapatra, “Elements of Discrete Mathematics”, 4th Edition, McGraw-Hill

Hopcroft J, Motwani R, Ullman, Addison-Wesley, “Introduction to Automata Theory, Languages and
Computation”, Second Edition, ISBN 81-7808-347-7.

Michael Sipser, , “Introduction to Theory of Computation”, Third Edition, Course Technology,

ISBN-10: 053494728X.

Reference Books:

Peter J. Cameron, “Combinatorics: Topics, techniques, algorithms”, Cambridge University Press
Reinhard Diestel ,”Graph Theory “,5" Edition, Springer Verlag Publishing Company
Douglas B. West , ’Introduction to Graph Theory”, Prentice-Hall publishers

Edgar G. Goodaire, Michael M. Parmenter, “Discrete Mathematics with Graph Theory”, 3rd
Edition, Pearson Education

John C. Martin,” Introduction to Languages and The Theory of Computation”, Fourth Edition,
McGraw Hill, ISBN 978-0-07-319146-1.

Moocs Links and additional reading material:www.nptelvideos.in
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Course Outcomes:

1. Students should be able to solve counting problems and problems based on recurrence
relations

2. Students should be able to apply knowledge of Graph and Tree based models to solve real
life problems

3. Students should be able to calculate discrete probabilities

Students should be able to design Finite Automata / Turing machine for given
computational problems

5. Students should be able to correlate given computational model with its Language

6. Students should be able to analyse power of different computational models

CO PO Map:
Programme Outcomes Program Specific
Outcomes
CO
PO1 PO3 |[PO4(PO5 |PO6 |PO7|PO8IPO9(PO10|PO11|PO12|PSO1PSO2PSO3IPSO4
COyl 2 2 3 2
CO2| 3 2 3 2 3 2 2
CO3| 2 3
CO4 3 2 2 2 3 2
CO5| 2 2 2 2 2 2 2
CO6| 2 3 2 3 3 3
CO Attainment Levels:
CO Co1 CO2 CO3 CO4 CO5 CO6
Level 2 3 3 3 4 4
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Future Courses Mapping:

Adv. Data structures

Problem solving

Design and Analysis of Algorithms
Compiler Design

Machine Learning

Job Mapping:

Application developer, System software developer, Data science engineer, Machine learning
architect
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1T2266: Computer Network
Course Prerequisites: Fundamentals of Computer, C/C++ programming.

Course Objectives:

1. Understand the importance of Computer Network and its usage.

2. Study error control and flow control techniques.

3. Solve real-world problems in the context of today’s internet (TCP/IP and UDP/IP).

4. Distinguish and relate various physical Medias, interfacing standards and adapters.

5. Implement mathematically and logically the working of computer protocols in abstract.

Credits: 5 Teaching Scheme Theory: 3 Hours/Week
Tut: 1 Hours/Week
Lab: 2 Hours/Week

Course Relevance:

A system of interconnected computers and computerized peripherals such as printers is called
computer network. This interconnection among computers facilitates information sharing among
them by using data communication. The main objective of computer network is to enable seamless
exchange of data between any two points in the world. This course will explore common network
services and protocols such as email, web services etc Networking is an ever growing domain in
which there is a constant need of support. Networks are becoming progressively more and more
convoluted as the technology is advancing and flourishing.

Section 1

Introduction:Introduction to computer network, LAN, MAN, WAN, PAN, Ad-hoc
Networks,Network Architectures- Client-Server, Peer To Peer, Network Topologies- Bus, ring,
tree, star, mesh,hybrid. Communication Models- OSI Model, TCP/IP Model, Design issues for
layers.

Physical Layer:Transmission media- Guided media, unguided media. Transmission Modes-
Simplex, Half-Duplex and Full-Duplex. Network Devices- Hub, Repeater, Bridge, Switch, Router,
Gateways and Brouter. Line Coding Schemes- Unipolar, Polar and Bipolar. Modulation-
Narrowband signal, spread spectrum signal, FHSS, DSSS.

Data Link Layer:Logical Link Layer- Services to Network Layer, Framing, Error Control and
FlowControl. Framing in LLC- framing challenges, types of framing. Error Control in LLC- error
detection, error correction, Parity Bits, Hamming Codes (11/12-bits) and CRC. Flow Control
Protocols- Unrestricted Simplex, Stop and Wait, Sliding Window Protocol. WAN Connectivity-
PPPand HDLC.

Medium Access Control: Channel Allocation-Static and Dynamic, Multiple Access Protocols-
Pureand Slotted ALOHA, CSMA, WDMA, IEEE 802.3 Standards and Frame Formats, CSMA/CD,
FastEthernet, Gigabit Ethernet, IEEE 802.11a/b/g/n and IEEE 802.15 and IEEE 802.16 Standards,
Frameformats, CSMA/CA.

Section 2
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Network Layer: Switching techniques, IP Protocol, IPv4 and IPv6 addressing schemes, Subnetting,
NAT, CIDR, ICMP, Routing Protocols- Distance \ector, Link State, Path Vector, Routing
ininternet- RIP,OSPF, BGP, Congestion control and QoS, MPLS, Mobile IP, Routing in
MANETAODV,DSR.

Transport Layer: Services, Berkley Sockets, Addressing, Connection establishment,
Connectionrelease, Flow control and buffering, Multiplexing, TCP, TCP Timer management, TCP
CongestionControl, Real Time Transport protocol (RTP), Stream Control Transmission Protocol
(SCTP),Quality of Service (QoS), Differentiated services, TCP and UDP for Wireless.

Application Layer: Domain Name System (DNS), Hyper Text Transfer Protocol (HTTP),
Email:SMTP, MIME, POP3, Webmail, FTP, TELNET, Dynamic Host Control Protocol (DHCP),
Simple

Network Management Protocol (SNMP).

List of Tutorials: (Any Three)

1. Identification of various networks components

2. Establishing LAN

3. Installation of network device drivers

4. Use/installation of proxy server

5. Configuration of network devices in CISCO packet tracer (Windows/Linux)

6. Implement communication between various network devices using CISCO packet tracer
(Windows/Linux)

7. Network traffic monitoring using Wireshark/Ethereal (Windows/Linux)

List of Practical’s: (Any Six)

1. Study and implement various networking commands on terminal.

2. Use Socket programming to create Client and Server to send Hello message.

3. Write a program for error detection and correction for 7/8 bits ASCII codes using
HammingCodes or CRC. Demonstrate the packets captured traces using Wireshark Packet
AnalyzerTool for peer-to-peermode. (50% students will perform Hamming Code and others
willperform CRC)

4. Write a program to simulate Go back N and Selective Repeat Modes of Sliding WindowProtocol
in peer-to-peer mode

5. Write a program to find class and type of a given IP address.

6. Write a program to demonstrate subnetting and find the subnet masks.

7. Write a program using TCP socket for wired network for following: a. Say Hello to Eachother
(For all students) b. File transfer (For all students) c. Calculator (Arithmetic) (50%students) d.
Calculator (Trigonometry) (50% students)

8. Write a program using UDP Sockets to enable file transfer (Script, Text, Audio and Videoone
file each) between two machines.

9. Write a program to implement: a. Network Routing: Shortest path routing, AODV. b.Analysis of
congestion control (TCP and UDP).

10. Write a program to analyse following packet formats captured through Wireshark for
wirednetworks. 1.Ethernet 2. IP 3.TCP 4. UDP

List of Course Projects:
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1. Write a program using TCP sockets for wired networks to implement a. Peer to Peer Chat
b.Multi User Chat Demonstrate the packets captured traces using Wireshark Packet AnalyzerTool
for peer-to-peer mode.

2. Implementation of shortest path protocol

3. Implementation of string encryption and decryption

4. Implementation of character stuffing and destuffing

5. Execution and analysis of Network commands

6. To find out details of network from IP addressing scheme using ‘C’ code

7. Implement real time Internet route optimization.

8. Implement Broadcast Server System.

9. Implement a real time voting System.

10. Real time packet capture and analysis for malwares in wireless networks.

List of Course Seminar Topics:

1. Asynchronous Transfer Mode

2. Need Of Multiplexing for Signal Modulation

3. TDM with PAM a case study

4. Noise signal

5. Basic Network Protocols

6. Manchester Vs Differential Manchester coding technique
7. Amplitude Shift Keying: Working and Applications

8. Nyquist Sampling Theorem

9. CDMA

10. Line coding Techniques with example

List of Course Group Discussion Topics:

1. TCP/IP Model

2. Mobile IP

3. Congestion Control and QoS

4. Wireless Technology for Short range and long range

5. Application Protocols and its security

6. IP Protocols

7. Data Communication Issues in IP Networks and Solutions to it
8. Congestion control in hybrid networks

9. Issues in Real time Audio and video transmission protocol.

10. IPV6

List of Home Assignments:

Design:
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1. Enumerate the challenges in Line coding. Draw the line code for the sequence 010011110using
Polar NRZ-L and NRZ-1 schemes.

2. 2.Design the procedure to configure TCP/IP network layer services.

3. Simulation of Routing Protocols using NS2

4. Simulation of FTP based Protocols using CISCO packet Tracer/ NS2

5. Simulation of Congestion Control Protocols Using NS2

Case Study:

1. Amplitude and Frequency Modulation Technique
2. Digital to Analog and Analog to Digital converters
3. Study of Various VPNs

4. 10T Solutions to Current Network Requirement

5. Unix Solutions for Broadcast System

Blog:

1. Communication Protocol

2. Emerging Trends in Computer Networks

3. Use of 10T in Networks

4. Cloud based Network Solutions for real world problems
5. Recent Trends in Computer Security

Surveys:

1. Survey of wireless Technologies

2. Survey of Congestion control methodologies
3. Survey of Bluetooth Technology

4. Survey of Virtual Private Networks

5. Survey of ADHOC Networks

Assessment Scheme:

1. MSE

2. ESE

3. LAB

4. VIVA
5.PPT/GD
6. HA
7.CVV

Text Books:

1. James F. Kurose, and Keith W. Ross,” A Top-Down Approacht,” 4th edition, Publisher:
Addison-Wesley ISBN: 0-321-49770-8

2. Behrouz A. Forouzan , “Data Communication and Networking”, 4th edition, Tata McGraw Hill
3. Andrew S. Tanenbaum, “Computer Networks” ,5th Edition, Pearson Education

Reference Books:

SY-TY-FINAL YEAR INFORMATION TECHNOLOGY AY 2021-22 SYLLABUS 65




Vishwakarma Institute of Technology, Pune Issue 01: Rev No.1:Dt.01/07/18

1. Kurose, Ross, “Computer Networking a Top Down Approach Featuring the Internetl”, Pearson;
6th edition (March 5, 2012), ISBN-10: 0132856204

2. Holger Karl and Andreas Willig, “Protocols and Architectures for Wireless Sensor Network”,
Wiley, ISBN: 0-470-09510-5

3. C. Siva Ram Murthy and B. S. Manoj, “Ad Hoc Wireless Networks: Architectures and
Protocols”, Prentice Hall, 2004

Moocs Links and additional reading material:

1. www.nptelvideos.in
2. https://www.my-mooc.com/en/categorie/computer-networking
3. www.udemy.com

COURSE OUTCOMES

1. Select network architecture, topology and essential components to design computer
networks.

2. Estimate reliability issues based on error control, flow control and pipelining by using
bandwidth, latency, throughput and efficiency.

3. Design mechanisms to demonstrate server channel allocation in wired and wireless
computer networks

4. Analyze data flow between peer to peer in an IP network using Application, Transport and
Network Layer Protocols

5. Demonstrate sustainable engineering practice indicating the scientific purpose and utility of
communication frameworks and standards.

6. Develop Client-Server architectures and prototypes by the means of correct standards,
protocols and technologies

CO-PO MAP
Program Specific
Programme Outcomes Outcomes
CO
PO1|PO2 [PO3 |PO4 [PO5 [PO6 [PO7 |PO8 |PO9 [PO10[PO11{PO12[PSO1|PSO2IPSO3PSO4
Co1| 3 3 3 1 2 3
Cco2| 3 2 3 2 2
CO3| 2 2 3 2 2 3
CO4| 2 2 3 2 2 3
CO5| 2 3 3 2 2
CO6 3 2 3 2 3 3
CO-ATTAINMENT LEVELS
CO1-2
C0O2-3
CO3-4
CO4-4
CO5-4
CO6-5

SY-TY-FINAL YEAR INFORMATION TECHNOLOGY AY 2021-22 SYLLABUS 66



http://www.nptelvideos.in/
https://www.my-mooc.com/en/categorie/computer-networking
http://www.udemy.com/

Vishwakarma Institute of Technology, Pune Issue 01: Rev No.1:Dt.01/07/18

FUTURE COURSE

NETWORK SECURITY
CYBER SECURITY
CLOUD COMPUTING
BLOCKCHAIN
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IT2203: Database Management Systems and Data Mining

Course Prerequisites: Data structure, Computer Programming
Course Objectives:

1. To understand fundamental concepts and principles of data bases ,database management
system, including the architecture, design and functionality.

2. To learn data modeling concepts (E-R and Class diagrams) used in database development.

3. To normalize the databases up to a given normal form and query the database
usingSQL/PLSQL

4. To learn classification fundamentals and applications.
5. To understand clustering of data and analysis
6. To do association analysis/mining from a given data set

Credits: 5 Teaching Scheme Theory: 3Hours/Week
Tutorial: 1 Hour/week
Lab: 2Hours/Week

Course Relevance: This course widely applicable in all software industries to manage and mine
data

SECTION-I

Topics and Contents

Database fundamentals: -Database and Need for DBMS, Characteristics of DBMS, Database
Users, 3-tier architecture of DBMS, Data Models, Views of data-schemas and instances, Data
Independence, Conventional data models & systems

ER modeling: Entities, Relationships, Representation of entities, attributes, relationship,
attributes, relationship sets, Generalization, aggregation, Structure of relational Database and

different types of keys, Expressing M:N relation. Relational data
model- basic concepts, constraints, and Relational database language - relational algebra, Codd’s
rules,

SQL and PL/SQL.:- Data definition Language in SQL ,Views and queries in SQL
.Specifying constraints and indexes in SQL, PL/SQL basic programs-function, procedure

SECTION-II
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Normalization- need of normalization, ER to Relational, Functional dependency, Inference Rules
for Functional Dependencies ,Closure of functional dependencies, Normal forms 1INF, 2NF, 3NF
and Checking of lossless join , dependency preserving decomposition

Transaction Processing- Concept of transaction, ACID properties, states of transaction,
serializibility-conflict and view, Concurrency control - Locking techniques, Time stamp ordering

Data mining:
Basic concepts, introduction to pattern, pattern class, definitions of classification and clustering
Classification:

Basic concepts and techniques, decision tree classifier, nearest neighbor and K-NN classifier, over
fitting and under fitting, concept of outliers.

Clustering:

Basic concepts and algorithms, c-means clustering, types of clustering, evaluation of clustering,
confusion matrix

Association analysis:

Basic concepts, market basket analysis, support, confidence and association rule mining

List of Tutorials:
1.Data Visualization
2. Distances and Projections
3. Singular Value Decomposition
4. Principal Component Analysis
5. Optimization
6. Normal & Binomial Distribution
7. Hypothesis Testing
8. ANOVA test
9. Linear Regression
10. Logistic Regression
11. Nearest Neighbor Classification
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12. Decision Trees based classification
13. Naive Bayes classification

14. Clustering

15. Evaluation of model performance
16. Bagging & Boosting approaches

List of Practicals: (Any Six - Any 3 out of 1 to 5 and any 3 out of 6 to 10)

1. Create tables using create table command, define table level and column level constraints,
Commands for table management (DDL)- Alter table , Drop table, DML -commands -Insert
, Update, Delete records and truncate
2. Select command with operators like arithmetic, comparison, logical Query Expression
operators. Ordering the records with order by ,Grouping the records using group by clause
, Aggregate functions: Avg, max, min, sum, count and etc
3. Use of set operations : Union, Union all, intersect, minus and join concept: Simple, equi,
non equi, self, outer join and Sub queries.
4 Creation and use of DB objects like Sequence, Synonym, View: create, update, drop, Index
5. Create and execute basic programs based on PL / SQL- function and procedure.
6 Implementation of K-NN classifier for fisher iris data set and performance evaluation
7 Implementation of c-means clustering for a given data set and performance evaluation
8 Implementation of finding association rules mining from a given data set

9. Implementation of Decision tree classifier for fisher iris data set and performance
evaluation.

10. Using nearest neighbor classifier for a given data set

Any other assignments suggested by the instructor

List of Projects:

From any one of the sub-domain

1. DBMS- Design a backend for a real DBMS application.

Project: Design and develop an application based on Database management system eg. School
management system, Inventory management system. Each student will opt for the different
system to be designed and implemented using SQL and PL/SQL. Across the batch similar topics
can be allowed with prior permission of the teacher.

2. Use of classification, clustering and association mining for real data sets.

Use any data set from UCI repository or kaggle for classification/clustering or hybrid
classification clustering
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List of Course Seminar Topics:
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Cloud databases .

Codd's Rules and their uses
Techniques of cluster analysis

Fast clustering techniques

Fuzzy classifiers

Parallel databases

Distributed databases

Modern concurrency control protocols
Embedded SQL- need and

. Trigger and Cursors in Oracle

. NoSQL- MongoDB

. Algorithm of association rule mining
. Neural network classifiers

. SVM classifier

15.

Some other topics decided by instructor
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List of Course Group Discussion Topics:

1.

©ON kDN

11.
12.
13.
14.

Concurrency and recovery mechanism in DBMS
Security mechanism in DBMS
Avoiding over fitting and under fitting in classifiers
Fuzzy clustering technique
Database backup and recovery
Types of data considered for data mining
Features of MongoDB
Linear regression for prediction
Drawbacks of K-NN classifier
10.Comparison of SQL and No
Sql
Introduction to MongoDB
Random forest classifier
Logistic regression for classification
Some other topics decided by instructor

List of Home Assignments:

Design:

1.Design a Database system for a School
2.Design a Database system for a Gym
3.Design a Database system for a shop
4.Design a Database system for a Hotel
5. Design a system for handwritten character classification using K-NN classifier
6. Design a clustering approach to reason about handwritten character shapes

7. Design a system to find association rules from a given data set

Some other topics decided by instructor
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Case Study:
A priory algorithm for association mining with a real example

IBM's DB2

MySQL

ARTool for association rule mining (https:/imwww.cs.umb.edu/~laur/ARtool/)
MongoDB

Classification in 10T

Clustering in visual pattern analysis

Document classification

Some other topics decided by instructor
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Hybrid classification and clustering approach

Future of databases

Types of Concurrency control protocols and their comparison
Future of Data mining

Fast classification methods for higher dimensional data
Multiple databases a new trend

Big data management

Fast clustering approaches for higher dimensional data

Big data storage and processing

10 Some other topics decided by instructor
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Surveys
Database migration tools

Development of fuzzy clustering

Development in classification approaches

Embedded SQL

New SQL d