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DISO4B: Optimization Techniques
AD3IS0AC: Data Warchousing and Mining
Multidisciplinary Minor-
1 g_-.nmﬂmwﬂ mnﬂﬂﬂlhw |
Semester V Sccunty Analysis amd Medical data analytics Mﬁmm and
Management IADMDB) Entreprencurship
P~ : . (23ADMDC3)
Page 2 of 34
& Datn Sclence
OF TECHNOLOGY
COLLEGE OF ENGINEENING.




- Shri ShamraoPatil(Yadravkar) Educational & Charitable Trust’s
t Sharad Institute of Technology College of Engineering

(An Autonomous Institute)
NBA Accredited, Accredited by NAAC ‘A’ Grade 1S09001:2015

2IAD3SHE PCC Data Science and Visualization 3.0-0 l ICredits

Teaching Scheme Evaluation Scheme
CA 1: 10 Marks
2: 10 Marks
Lecture:3hesweck Semester Exam: 30 Marks
Semester Exam: 50 Marks

Pre-Requisites: Familiarity with Python, Basics of mathematics, Problem-solving and analytical
thinking abilities

Course Outcomes: Al the end of the course, students will be able 1o:

CO1 | Explain the fundamental concepts of Data Science and Python programming used in
the dita science lifecycle.

C02 | Demonsirate data manipulation techniques using NumPy and Pandas,
C03 | Apply data preprocessing methods 1o prepare datasets for analysis.

CO4 | Apply basic stistical and probability concepts on datn
CO0S5 | Make a use of Python libraries for duta visualization.

CO6 | Develop interactive visualizations for effective data storytelling.

nit I'Introduction to Data Science and Python Essentials

ntroduction 1o Data Science - Importance of Data Sclence, Real Life Example of
Science, Applications of Data Science, Important Data Science Skills, Jobs and
in Dotn Science, setting up Python Environment for Data Science, Data | [6)
ypes, Variables, Control Structures, and Functions in Python Python Libraries
w: NumPy, Pandas, Matplotlib,Working with Files (CSV, Excel)Simple
on Pro ing and Platform Overview

nit 11: Data Handling with NumPy and Pandas

Py Arrays: Creation, Indexing, Slicing, Operations,Pandas Series and Data
rames: Crestion, Indexing, Manipulation, Data Loading and Exponting (CSV, »
)

Inspection: Head, Tall, Info, Describe, Merging, Joining, and Concatenating
Frames, Matrix Operations using NumPy, Introduction to Data Indexing &
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it I11: Data Preprocessing and Feature Engineering

Pre-processing, Steps in Data Pre-processing, Uses of Data Pre-processing,
dvantages/Disadvantages of Data Pre-processing, Data Cleaning, Handling
issing Data, Handling Outliers, Feature Selection, Feature Enginecring,

s | @
into Training and Testing Sets, Data Encoding (One-Hot, Label Encoding).

Statistical Analysis, Importance of Statistical Analysis, Descriptive Statistics: Mean,
il fms i M, vm sﬂ- Mmﬂitr tm:‘ﬁl .M mﬂ!ﬂtﬂiﬂﬂ. Iﬁ]
rrelation and Covariance, Data Sampling Techniques, Hypothesis Testing: Z-Test,

«Test, Chi-Square (Intro Level), Use of Scipy and Statsmodels, P-value and
Significance Level, Statistical Correlation Matrix and Interpretation,

stical Visualization: Boxplot, Vielin, Countplot, Pairplot, Heatmaps and Visual | [6]
lation Matrix,Saving and Exporting Visualizations, Introduction o EDA and

s Workfow, Visualizing Relationships, Distributions, and Trends, basics of Time-
es Plots and Decomposition,Case Study on Real-World Datasets (e.g., Titanic,

nit 1V: Advanced Data Visualization

teractive lime-series visualization Interactive Plots using Plotly, Geographical
Visualization using Folium, Word Clouds and Bubble Chants, Dashboards
Plotly/Bokch Dash (Basic Overview)Creating Dashboards using Streamlit | [6)
hGeographical Visualization using GeoPandas, Sentiment Analysis ond

Visualization (e.g.. Tweets/Reviews), Data Storytelling Project (e.g., COVID-19 or
PL Dataset)

Text Books: -
I. Data Science for Business: What You Need to Know About Data Mining and Data-
Analytic Thinkingby Foster Provost and Tom Fawcett

2. The Art of Diata Scienceby Roger D. Peng and Elizabeth Matsui
3. Dats Preparation for Machine Leamingby Jason Brownlee

Reference Books:

4. Sworytelling with Data: A Data Visualization Guide for Business Professionals
by Cole Nussbaumer Knaflic

5. Fundamentals of Data Visualizationby Claus O. Wilke
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l 2IAD3IS02 PCC Advanced JAVA Programming 3-0-0 ICredits
Teaching Seheme Evaluntion Scheme
I: 10 Marks
2: 10 Marks
Lect
wre:3hrs/week id Semester Exam: 30 Marks
Semester Exam: 50 Marks

Pre-Requisites: Java Programming.
Course Outeomes: At the end of the course, students will be able 1o:

col Fkukplﬂl.ll application using swing components,
Co2 use of event Handling concepts by using sppropriate cvent classes, listener

C(3 [Construct applications that interact with relational databases using JDBC for data
ivity, manipulation, and retrieval.
Td:eplrl in Serviets with HTML forms and databases for dynamic content generation.
use of Java Server pages to implement dynamic web pages.
database-driven applications using Hibernate ORM framework by applying

En
m&pﬂ of object-relational mapping, annotations.

CO4

Course Contents:

Unit 1:GUI Programming Using Swing
Introduction to JFC and Swing.Difference between AWT and Swing, Features of

the Java Foundation Classes, Swing Components: Swing Classes Hierarchy,
Commonly used Methods of Component class (add(), setSize(), setLayout(), and
setVisible()), JApplet, JFrame, JLabel, JTextField, JTextArea, JButton, |[6]
JCheckBox JRadioBution,  JComboBox,  JMenu,  Advanced  Swing
Components{JTabbedPane, IScrollPane, JTreeJTable, JProgressBarJSlider,
JDiolog) Layout Management: Flow Layout, Border Layout, Card Layout, Box

Layout, Grid Layout, Gridbag Layout

Unit [1: Event Handling
Event Handling: Introduction, Action Events, Key Events, Focus Events, Window
Event, Mouse Even, Item Events, TextEvent, EventListener Interface: |[6]

ActionListener, KeyListener, FocusListener, WindowListener, MouscListener,

MouseMotionListener, ItemListener, Event Handling using Adapter Classes,

Unit 115; JDBC Programming
Two-Tier Database Design, Three-Tier Database Design JDBC- advantages and
disadvantages, JDBC drivers, The JDBC APL: The APl components, Steps to |[6]

Eﬂ.lbhsh JDBC Cmnﬂctinn I

H
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using Statement and PreparcdStatement, Retrieving Datn using ResuliSet Develop
Java program using JDBC

[Unit IV:Serviet AP and Overview
Introduction to serviet, The life cycle of o serviel, Developing and deploying
serviets,  ServietRequest, ServiciResponse  Interfaces, Handling HTTP

methods(GET, POST), Serviel config and Serviet conlext, Session Management
(using Cookies and HitpSession

(6]

{Unit ViJava Server Pages
Introduction to JSP: problem with Serviet, lifecycle of ISP, JSP Scripting elements

Er-fiplltﬂ, Expressions, Declarations), JSP Directives (page, include, laglib), JSP |[6)

w Actions), Implicit objects in JSP, Custom tags, Integrating JSP

Unit V1: Hibernate

Introduction to Hiberate, Exploring the architecture of Hibemate, Hibernate O/R | (6)

mapping (ORM), Hibernate Annotation, CRUD operation using Hibernate AP],

ext Books:-
1. “JAVA: The Complete Reference™, Herbert Schildt, Ninth Edition, Oracle Press.

Publication.

2. “Intemet & Java Programming”, R Krishnamoorthy and S.Prabhu, New Age

Reference Books:-

1. “Beginning JAVA”, Ivor Horton Wileylndia.

2. "Java: The Compleie Reference™ Eleventh Edition by Herbent Schildt Oracle.
3. “JAVA 8 Programming:Black Book”, DreamtechPress,

4, “Core Java Volume | - Fundamentals”, Cay S. Horstmann, Gray Connell, Pearson.
5. “Core Java Volume 11 - Fundamentals™, Cay 5. Horstmann, Gray Connell, Pearson.
6. “Advanced Java Programming”, Uttam K.Roy,Qxford.

7. "Juva Persistence with Hibernate”, Christion Baver, Gavin King, Dreamiech Press

Page 6 of 34
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1IADAS0N ree Design amd Annlysis of Algorithm I 3.0-0 I;c,-dh

Tenching Schewe Evaluntion Scheme

A 110 Marks

A 200 Marks
Levturc=Shratweck id Semester Exnm: 30 Marks

Ind Semester Exmm: S0 Marks

PFre-Requisites; Dasies ol dota structure
Conrse Outcomes: At the end of the course, students will be able 1p:

CO ;?dmtﬁd hasics of nlgorithm and analyze performance of different algorithms using
vide and conguer,

co? :r;k';ﬂ‘:ul greedy Approoch and Analyzo the performance by taking different

Co3 Inderstond  dynanvic approach ond Analyze the performance by taking different

CO4 Design algorithm by applying backimeking technique.
CO3 pnl.lﬂulmd ond Design NPHord and NPComplete Problems

OB [Understand concepts of beanch and bound, compure performance with backtrucking.

Course Contents:

Umit L:Divide and Conguer

What is an algorithm, Algorithm Specification, Performance Analysis, and
Randomized Algorithm, Divide and Conquer-The gencral method, Binary search | [6]
finding the maximum and minkmum, Merge sort, Quick sort, Selections or analysis
of the algorithms

Unit 1:GreedyMethod

The general method, Activity Selection Problem, Huffman Coding Knapsack
problem, Job sequencing with deadlines Minimum-costspanning trees—Prim’s and | [6]
Kruskal's Algonthms, Optimal storuge on lapes, Optimal merge patterns analysis
Single source shortest paths notations.

Umit 11 Dy namicProgramming

Imtroduction, Chormcieristics ol Dynamic Programming, Shortest paths: Bellman 6
Ford, Floyd, Warshall, Mullistoge graphs, All-pairs shortest paths, Optimal binary | 6]
search trees, O/1 knapsack, Reliability design, Traveling Salesperson problem,
UnintV:Basic TraversalandScarch Techniguesand Backtracking

Technigues for Binary Trees, Techniques for Craphs ~ Breadth First Search &
Traversal, Depth First Search & Traversal, AND/OR graphs; Backtracking Concept, | (6]
N-Queens Problem, Four-Queens Problem, Eight-Queens Problem, Hamiltonian
Cycle, Sum of Subsets Problem ﬂ b Coloring Problem.

Department Poge 7of 34
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Unit V: NP-Hard and NP-Complete Problems [6)
BasicConcepts: NPCompleteProblems,Hard Graph Problems.
Unit VI: Branch and Bound

Introduction, Traveling Salesperson Problem, 15-Puzzle Problem, Comparisons

6
between Backtracking anddynamicprogramming,Comparisons &
betweenBacktrackingandgreedyprogramming, BranchandBound,

Textbooks: -

1. Fundamentals of Computer Algorithms — Ellis Horowitz, Sartaj Sahni, Sanguthevar
Rajasckaran, Universities Press, Second Edition

2. Fundamentals of Algorithmics - Gilles Brassard, Paul Bratley (Pearson Education)

3. Computer Algorithms: Introduction to Design and Analysis - Sara Baase, Allen Van
Gelder (Pearson Education / Addison-Wesley, 2nd Edition)

4, Introduction to Algorithms — Thomas H. Cormen ¢t al., PHI Publication, 2nd Edition,
2002

Reference Books: -

I. Mastering Algorithms with C - Kyle Loudon (O Reilly)

2. Algorithm Design: Foundations, Analysis & Internct Examples — Michael Goodrich,
Roberto Tamassia, Wiley Publication, 2nd Edition, 2006

3, Computer Algorithms: Introduction o Design and Analysis — Sara Bause, Addison-

Wesley Publication, 2nd Edition (Thisx ome ix repeafed in your list; keep it ax a
reference if already wused as a textbook

& Data Sclence
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Flective-1

IIADISIA PEC Compuier Networks anil Secorily J0-0 | ICredits

Teaching Scheme Fvaluation Scheme

A1 10 Marks

A 2:10 Marks
Loctues:ahiewiveek il Semester Exam: 30 Marks

ind Semester Exam: 50 Marks

Pre-Requisites:
Course Outcomes: At the end of the course, students will be nble to:

CO1 | Mustrate the fundamentals of computer networks,

and Network layers

CO2 | Analyze the layered architecture of network protocols and compare the OSI and
TCPAP model, functionalities of key ‘neross (he Application, Transpon,

CO3 | Explain Computer security and Information hazord in various situations.

CO4 | Apply cryptographic algorithms to maintsin security,

O3 | Analyze various authentication mechanisms.

Course Conlents:

Unit I: Building Blocks of Computer Networks

Fundamentals of Computer Network- Definition, Need ol Computer Network, Network
Benefits, Computer Network Classifications, Network Topologies - introduction, Definition,
Types of Topalogies, Network Control Devices - Need of Network Control devices, Role of

Network Control devices in a Network,

[6)

Unit 11:Layered Network Architecture: OS1 and TCP/IP Models
Protocol Hierarchies- Layered Approsch, -Interfaces, Services, Protocols and

COWLEGE OF FNGINT! Rt
Faudraw ehatharaniy Dl st

Packets, -Design issues for layering-OS! reference Model: Layers and their functions. "
TCPAP Protocol: Layers and their functions, -051 Model Vs, TCPIP
Unit H1:Core Network Protocols
Application layer name system (DNS), Dynamic Host Configuration Protocol (DHCPM), File
Transfer Protocol (FTP), Hyperiext Transfer Protocol(HTTP), Simple Mail Transfer| [3]
Protocel (SMTF). Transpont layer-TCP, UDP.
NoetworkLayer- 1P, ICMP, ARP, RARP.
Unit IV: Introduction taComputer Seeurily
Introduction, The Need for Security, Principles of Security-Conlidentiality, Integrity 6]
Availability, Authentication, Non-repudiation, Access Control. [
Types of Attacks-Passive attocks, Active attacks.
rtment,
Antificial & Data Sclenee
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Umiit Vi Coyplogvoaphy

ttesbtions Plakn Test, Ciphier Teat, Cryptogmpliy, Cryplanalysls, Cryplology,

by i, Deery plin,

Subwtitution Techhgues, Toonsposhtion Techmiques, 7

Rheganmvginghy

Syowvmetie and Asvesvetrie cryplogiaphys Intraduction loSymmetric Encryplion,

Anymitric hey ety plography - Digital Signature,

Uit V1sUser Anthentiention

Awthentication  Musics,  Passwonds,  Awtheotication  Tokens, Centificatesbased | [5]

Anthentication, Bvmetrics Authentication, Kerbems.

TentBooks: -
1. Urvptography amd Network Security-AlulKalate
20 Cvber Laws And 11 Protections1 larishClunder

Reference Rooks: «

1. Compater Metworks-Andrew 8. Tunenbaum

"

2. Cryplography and Network Security- 8.Bose, P Vijayakumar
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Flective-1

l LIADISMN | PR Opilmbention Technlgues 1.0-0 3 Credits

Teaching Seheme Fvnluntion Scheme

- A 12 10 Morks
i 1] lm‘
Lepuoainnin 144 Scmesicr Exam: 30 Movks
= ind Semester Exam: 50 Marks
Pre-Reguisites: Masic knowladge of mathematics, ealenlus, and linear algebra,
Conrse Untesimes: At the end of the course, students will be able o:

OO0 Undetrstandd the Tmdamcntal conceps of optimization lechnigques.
CO2 Mdentify ane apy
Cos
O
CO3

e

n'q,ﬂﬂmﬁlzl;i:m.lmlhﬂedu\hymﬁnuﬂ-mdﬁiﬁﬂmnﬁnicnﬁm‘m
Compire hewristic and metalieuristic pproachies for problem-solving.

Apply optionization slgosithins in machine leoming and deep learning models,
CO Analy 2¢ the impact of optimization technique in various domains,

Course Conlents:

Unit 1 Tntrsduetion to Optimization :

Tasics of optimization—Dyfinition and Scope of Optimization, how 1o formulate
the problem, Applications in Al & Data Science ) i6]
Ivpes of Optimizstion Problems: Linear vi. Nonlinear, Constmined wa.

| Unconstrained Mathenatical Background: Functions, Gradicnts, and Hessians
Unit 11: Classieal Optimization Techniques .
Unconstrained Optimization:Gradient Descent Newton sMethod Constrained
Optimsizstion: Lagrange Multipliens, Kuln-Tocker Conditions, Convex vs Non- (6]
Comves Optimization, Examples from Regression and Neural Networks

Uit 11 Venristie and MetahenristicOptimization

Introduiction to Veuristies: Hill Climbing, Simulated Anncaling, Genatic Algorithms 16)
(GA) and Evelitionary Computation, Panicle Swarm Optimization (PSO) and Anl
Colony Optimization (ACO), Comparison of Heuristic vs Exact Methods

Unit 1ViOptimization in Machine Learning and Deep Learn
' 'ﬂ - %ﬁimiulw:ﬂﬂn,

Optimization in Training Newral Networks, Gradient-Based 16
Adom, RMS Prop, Hyperparanieter Optimizotion: Grid Search, Random Search,
Bayesian Optimization, Reinforcement Leaming, and Policy Optimization

Department, Page 11 of 34
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Unit V: Real-Werld Applications of Optimization
Optimization in Al and Data Science Applications,Portfolio Optimization in (6l

Finance, Supply Chain and Logistics Optimization, Optimization in Natural
Processing (NLIY)

Unit V1: Advanced Optimization Technigues and Future Trends
Quantum Optimization & Evolutionary Strategies, Swarm Intclligence & Deep
Reinforcement Leaming Optimization, Multi-Objective Optimization (6l
Case Studies: Optimization in Robotics and Healihcare

Text Books: -
|. Fundamentals of Optimization. Author:Olvil.. Mangasarian Edition:2nd Edition
(2008), Publisher: Springer
2. Numerical Optimization, Author: Jorge Nocedal and Stephen I Wright,
Edition: 2nd Edition {2006), Publisher: Springer
3. Introduction to Evolutionary Algorithms, Author: A. E. Eiben, J. E. Smith,
Edition: Ist Edition (2003), Publisher: Springer

Reference Books: -

. Introduction to Optimization, Author: Pablo Pedregal Edition; 2ndEdition (2014),
Publisher: Springer,

2. Optimization for Machine Leaming, Author: SuvritSra, Sebastian Nowoxin, and
Stephen J. Wright, Edition: 1st Edition (2011), Publisher: MIT Press.

3. Handbook of Optimization in Complex Networks, Author: Mostafa H. El-Nashar,
Yang Shi,Edition: 1"Edition(2021),Publisher: Wiley-1EEE Press.

4. Swarm Intelligence, Author: Eric Bonabeau, Marco Dorigo, and Guy
Theraulaz, Edition: 1" Edition(1999),Publisher; Oxford University Press
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Elective-1

I 23AD3S04C| PEC Data Warchousing and Mining 3040 ICredits

Teaching Scheme Evaluation Scheme
A 12 10 Marks
p 2:10 Marks
Lactore:3hrsi/veotk id Semester Exam: 30 Marks
Semester Exam: 50 Marks

Pre-Requisites: Basic Statistics, Database Management:
Course Outcomes:

CO1 | Demonstrate Data warehouse and modeling.
CO2 | Develop Data warchouse design, usage, and Implementation.
|_CO3 | Demonstrate Data mining concepts,
Analyze the concept of associstion-based rules technique and usage of association
o algorithm,
CcO5 | Analyze the concept of classification algorithms.
CO6 | Analyze the concept of clustering and clustering algorithm,

Course Conlenis:

nit I: Data Warchouse: Basie Concepts and Modeling.

ie Concepis: Introduction, A multitier Architecture, Data Warchouse.

odels: Enterprise warchouse, data man,, and virwal warchouse, Extraction,
ransformation, and Loading, Metadata Repository. (6]
ta Cube: A multidimensional data model, Stars, Snowflakes and Fact
lations: Schemas for multidimensionnl data models, Dimensions: The role of
Hierorchies, Measures: Their Categorization and computation, Typical
LAP operations, Star net Query Model for Querying multidimensional databases.
nit 11: Data Warchouse: Design, Usage, Implementation,

n, Usage: A Business Analysis Framework for data warchouse design, Data
dmm process, Data warchouse usage for information processing, Online
ylics processing to multidimensional datn Mining. (6]
mplementation: Efficient. Data cube Computation: An Overview, Indexing OLAP
: Bitmap Index and Join Index, EMicient Processing of OLAP Queries, OLAP
architectures: ROLAP versus MOLAP versus HOLAP.

it 11: Data Mining

ction: What is data mining, Challenges, Data Mining Tasks, Data: Types of | [6]
a, Data Quality, Data Pnpmcmlng. Measures of Similarity and Dissimilarity,
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nit 1V: Association Analysis:

Association Analysis; Problem Definition, Frequent lem sel Generation, Rule (6]
eration. Altermnative Methods for Generating Frequent lem  sets, FP-Growth
Igorithim, Evaluation of Association Pallerns.

[Unit V: Classification:

Decision Trees Induction, Method for Comparing Classifiers, Rule Based Classifiers, | [6]
Mearest Neighbor Classificrs, Bayesinn Classifiers.

it VI: Clustering Analysis:

rview, K-Means, Agglomerative Hierarchical Clustering, DBSCAN, Cluster (6]
varluation, WCMW-MM@WCM
Igorithms.
Text Books: -

1. Jiawei Han, MichelineKamber, Jian Pei (2012), Data Mining: Concepts and
Techniques, 3™edition, Elsevier, United States of America,

Reference Books: -
1. Margaret H Dusham (2006), Data Mining Introductory and Advanced Topics, 2nd
edition,Pearson Education, New Delhi, india.
2. Amitesh Sinha (2007), Data Warchousing, Thomson Leaming, India.

1. Xingdong Wu, Vipin Kumor (2009), The Top Ten Algorithms in Data Mining, CRC
Press, UK.

riment,
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e Data Selenee il Vinwallentlon .
l wAmIsuS | 1CC Laboratars 002 | 1Credits
lenchimg Schewe
wactical; hrfweck

Pre-Respuisites: Dasics of Python Programming
Conrse Outeomes: Al the end o the courie, stidents will be abie 1o:

Col }Jﬂmrﬂﬂ the ubility 1o perform statisical analysis

02 Jixperiment comprehemsive exploratory dota analysit,

€03 [Demonsiratc the capabifity to infegrate data scicnue and vissaliztion techniques
Cod hhwlnp internctive dotn dashbaards using tooks lke Dash

List of Experiments:
o Any 10 experiments.

1, To study basics of duin scienee. Load o dataset (e.g., CSV, Excel) and perform
basic data exploration (head, il, info, describe),

3 Flandle missing data by applying different strategivs (mean/mode/median.
imputation, dropping rows/columns).

1. Perform datn normalization/standardization.

4. Perform daty transformation (log transformation, onc-hot encodin

5. Compule basic statistical measurcs (mean, median, mode, standard deviation, and
variance) for a given dalasel.

6. thhﬂmhﬁhlmh;ﬂwicﬁ-wmlmlm&m

7. E:%mﬂhuhimlﬂ | features using a correlation matrix.

B, hasic libvSeaborm.
and pair

plots (line plot, ar chart, %F] using Mﬂ

9. Visualize distributions u:in:hm: plots, violin plots, and pair plots.
10, Create o heatmap to visual correlations between variahles.

11. Use Plotly or Bokeh (o ereate inleractive visualizations.

12. Perform a complele EDA on a real-world dataset (e.g., Titanic, lri:}ulqm—

Scabarn, and Matplotlib.

13, Perlorm Statistical Analysis and Matrix Operations Using NumPy.

14, Create a time-series plot and perform lime-series deco tion.

15. Lisg ‘plium o create hical visual

16. Create a dashboard using Dash or Streamlit to 1ze multiple aspects ol a
dutaset. :
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15 Choose a real-world datoset and perform emd-to-cind datn mnalysbs, from data
cleaning to visunlization,

18, Analyze sontiment in text data (€., Iwevts, reviews) mnl visialize the sentiment
distribution,




st

i Ntooe s ot il Vowdrarbon JEcdcatiomal & €horltedsde Trast 'y

Shavad Institute of Technology College of Engineering

(An Autonomouns Institute)
NIA Accredited, Aceredited by NAAC *A* Gende 1S09001:2015

. Advnneed Junva Frogramming
LAADNSG (R Laborstoey 0-1-2 1Credit
Tenching Scheme Fvnluntion Schvime
Itvmtbend: Musweek A1z 15 Morks
AL 1S Marks
Iy — ind Semester Exam: 20 Marks
Ire-Reguisites: Jiva Programming

Conrse Outcomess Al he end of the course, stodents will be able to:

luke use of evenl-handling concopls by using appropriate event classes, Ilmmn1
nterlsces,

“onstrut applications thal infernel with relational databases using JDBC for data
onnectivity, manipulotion, md retricval,

COL [Fike part n Scrvlets with HTML forms and databases for dynamic content generation.

COS Make use of Java Server papes to jmplement dynamic web pages.
006 Design datnhase-driven upplications using Hibernate ORM framework by appl
: wicepts of object-relational mapping, annotations.

List of Experiment:
1. | Develop o progriem lo crcale login lorm using Swing Components.

Develop n progmm to demonstrate a progressbar showing progress value in
percentage by nsing sel values.

A

Devilop o program to Implement Tralfic signal(Red, Green and Yellow) by using

* Swing components ( Using)Frame, JRadioButton, ltemListener ete.
Develop o program o mouse motion adapter class to implement only one '

mouse drapged.

=
Bl

Develop o program using JDBC 1o disploy student's record {Enroll No, Name,
Address, Mobile No,and Email-1D) into table *StuRec’

Develop a program using JDBC to edit (insert, update, delete) Student's profile
stored inthe database

Bevelop o progeam simple serviet to display “Welcome 1o Serviet Programming”.

Develop o program serviet that handles GET and POST methods differently.

-

Develop a serviet for demonsteating the concept of session and cookies.

Create o form (hal accepts the wserd# 39,5 name and age. Display the submitted data
on the next JS

11, | Develop a JSP page that demonsiraics the use of declaration, scriptiet, and
" | expression. >

Page 17 of 34
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e B “"L':m"‘*“ thm | 403 | 1Credit
Tenching Seheme Evaluntion Scheme

Peactical: Thrshweek A 1: 15 Marks

A ll: 15 Marks

Semester Exam: 20 Marks
Pre-Requisites:
Conrse Outcomes:
CO1 | Design and implement algorithm by taking simple problems.
and Analyze the performance.

o2 | Implement the algorithm on greedy Approach

O3 | Develop an algorithm on dynamic approach

and Analyze the performance.

. —

COd Inuirmnlnlﬂ‘n‘i!hmh}-qlpl}-h:h:klmtinﬂndmiqm

Design and mplement algorithm on NPHard andNPComplete Problems

Cos
COb

Implement algorithm on branch and bound technique.

List of Experiments:
thamtosort

lqhmnlwsmlpﬂ
agiv -mmnﬁlmmﬂdmmimlhﬂmimlmm elements.
the time required to sort the clements

.

Imphtmﬂﬁukanimﬁlhmmddmim
the time required to sort the

Implement [nsertion Sort algorithm and determine

clements
mm:wmmmmm

Implement Heap Sort algorithm and
From a given vertex in o weighted connected graph, find the shortest paths to other

vertices using Dijkstra’s olgorithm
Find the Minimum Cost Spanning Tree of a given undirected graph using Prim's

algorithm
[mplement the All-Pairs Shorest Paths Problem using Floyd's algorithin.

Implement 071 Knapsack problem using Dynamic Programming.

Implement N Queens problem using Backtracking.
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2IAD3508 ‘ CEP Mini Project - IV ' 002 , I
Teaching Scheme Fﬁ[lllhl Scheme
ical: Zhes/week -1: - 25Marks
: -2 5Marks

Pre-Requisites: Mini Project, Mini Project 11
About Hackathon

The project is a pant of addressing societal and indusirial needs. Hackathon is one of the
platforms where students will solve real world challenges. This Course focuses on the selection
of methods/enginecring tools/analytical techniques for problem solving.

Through this course, students will gain the understanding of engineering basics and ideas, gain
pl:ﬂh!ﬁpﬂiﬂm.haulhnppnﬂmiﬂhd:phrhﬁﬂﬁlhﬂdhmﬂﬂmm
financial management, communication skills and responsibility

Course Outcomes: At the end of the course, students will be able to:

COl | Select the appropriate method for solving the problem

coz? Make use of various engineering techniques and tools to give a solution
co3 | Justify the methods fiools used to develop the solution

CO4 | Design/ simulate the model/ project work

cos | Describe the solution with help of a project report and presentation
cos | Conclude the outcomes of project.

Course Contents:

Week 1:Survey Design-1

« Ensure case study group students have made pecessary communication and done
a preparalory visit. 12}

o Watch the lecture on survey design and study the notes.

» _Prepare o questionnaire and try it out with your group members as mock.

Week 2: Survey Design-2

o  Review survey questionnaire prepared by case study groups.

o Decide sampling strategy. 2]

» Prepare a detailed schedule for ficldwork

A Page 20 0f M
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Week 3: Fieldwork
. Dau Collection:Collect qQuantitative data (e.g., statistics, usage melrics) and

qualitative data (e.g., user stories, lestimonials
» Use data collection tools :

Il' - » i . =
ok ke questionnaires, observation checklists, and digital B
. E;tn&mmuruymdrdlﬁlh}*wmmﬁin;udmﬁﬂ!

{2__23% Presentation has to be conducted by mentor/guide based on above activity.
Week 4: Trails and Experimentation-1
* Initisl Setup and Configuration "
» Concept Validation
o _Feasibility Testing
Week 5: Trails and Experimentation-2
* Prototyping 2
o Functionality Testing
Week 6: Trails and Experimentation-3
« Bug Identification and Fixing 5
o Integration Testing
o Security T _
o T3% m has 1o be conduscted by mentor/guide based on above activity.
| Week 7: Results _
o Coordinator has 10 check and verify below points in term of result:
o Functional Performance 2]
s Accuracy and Precision
¢ Efficiency
» Safety
Week 8: Validation -
. Ethwdmknﬂmﬁ&h:thmmnfwﬂdnim: ,
¢ Testing and Verification 121
s Compliznce with Standards -
. Ti‘!il;lrmmnliun has 1o be conducted by mentor/guide bated on above aclivity.
'eck 9: Integration Testin
TH::IHn:l that the har:wnrc integrates seamlessly with other systems of 21
components as intended
o Perform compatibility tests with software, other hardware, and nerwork systems.
Week 10: Documentation and Reporting
¢ Maintain comprehensive documentation of design, development, testing, and
validation processes _ ‘ -

Page 21 of H
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Week 11: Final Presentation .
o 100% Presentation has to be conducted by mentorfguide based on above activity,
s Prototype/Final Software solution is mandatory ot the time of final presentation

2]

along with report

Weck 12: Exhibition )
e  Mini project exhibition will be scheduled with interdeparimentnl evaluation.

2]
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_Yenching Scheme B Fvabuntion Sehemo
A 12 10 Marks N
Il Senester Pxang; 30 Marks
i Serester Exam: 50 Marks
Pre-Requisites:

Conrse Outeomes: Al the end of the course, stodents will beabloto: |
cor  Understand the Dasics of Security Analysly

= = o e — L e =

Co2 l‘llﬂﬁ'!‘ﬂﬂ"lﬂhhll‘!‘llll;' Anlysdy for I-miﬁlﬁﬂhﬁnh!imm;

€03 Ninderstind Tochnical Aualysis for Marked Trds and Tioding Sinicyies
ot Minderstand and Manage Investment Portfollos Usiug Al & M.
COs_[Understond and Manage Risk Usiug Drvatives & AL Techigues

CO6  Minderstond Ethical, Legal, and Complisiics Aspects in Finance

Course Contenis:
[UNIT 1: Introduction to Seeurity Analysis
| Basics of Investaent, Speculation, and € inmbling
2 Financial Markets: Stock Market, Dond Market, lorex, and Derivitives (61
3 Types of Sceurities: Fquity, Debt, Mutual Funds, ETFs, Derivatives
4 Risk & Retum Concepts: Measuring lavestment Perlivemance
§ Market Efficiency & Dehaviorl Finance Basics

NIT 11: Fundamental Analysis
ml Understanding Financial Statements (alance Shect, Income Statement, Cash Flow)
2 Ratio Analysis: Profitability, Liquidity, and Solvency Ratios
3 Economic Analysis: Macrocconomic Factors & Business Cycles (6]
4 Industry & Sector Analysis: Growth vs. Value Investing .
& Valuation Models: DCF (Discounted Cash Flow), IME Ratio, Price-to-Book Ratio

6 Al-based Fundamental Analysis & Sentiment Anolysis

UNIT 11 Techmicnl Analysis

I Introduction to Technical Analysis & Market Psychology
2 Chan Patterns: Condlestick, Head & Shoulders, Double Top/Bollom 16)
3 Technical Indicators: Moving Averages, RS1, MACD, Bollinger Dands

=
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ﬁHiﬁmerTmn&mmmm, - :

| Portfolio Theory: Diversification
IR'*'RH"mTﬂdmﬂ&Em;h%w Portiolio Theory (MPT) .
i E&hﬂ Assct Pricing Model (CAPM) & Beta Analysis (6]
e
ion: Sharpe Ratio, Ratio, Jensen's A

6 Al & Machine Learning in Portfolio Optimization .
[UNIT V: Derivatives & Risk Management

| Introduction to Derivatives: Futares, Options, Swaps
2 Options Pricing Models: Black-Scholes Model & Binomial Model
3 Hedging & Speculation Using Derivatives [l
4 Value-at-Risk (VaR) & Risk Assessment Models
5 Al-driven Risk Management & Predictive Analytics in Finance
6 Case Studics on Al-powered Financial Risk Management.
'UNIT VI: Ethical & Legal Aspects of Investment & Trading

I Ethical Considerations in Investment & Trading
2 Insider Trading & Market Manipulation
3 SEBI Regulations & Compliance in Indian Financial Markets 6]
4 Al in Fraud Detection & Financial Security
5 ESG (Environmental, Social, Governance) Investing
6 Future Trends in Al & Data Science for Finance

Books:
™ folio management”, Kevin S.Edition: third edition

I. “Security analysis and port
2. *Technical Analysis of the Financial Markets” by John J. Murphy
3, *Modem Portfolio Theory and investment Analysis” by Edwin J. Elton, Martin J.

Giruber, Stephen J. Brown, and William N. Goetzmann

nee Books: -

1. "Active Portfolic Management: A Quantitative Approach for Producing Superior
Returns and Controlling Risk” by Richard C. Grinold and Ronald N. Kahn

3 Artificial Intelligence in Financial Markets: Cutting Edge Applications for Risk

Portfolio Optimization, and Economics” edited by Christian L. Dunis,

Peter W. Middleton, Andreas Karathanasopolous, and Konstantinos Theofilatos

Ariclat OF TECHHOLOGY Page 24 of 34
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AMuly Hlﬂ'ﬂlﬂl Iy Minor

LIADMDEI I MDM Meddical Dt Analytics 300 | ICredity

Teaching Seheme Evaluntion Scheme

A 12 10 Marks

Lecture: Jhrsiweek . ”1‘; 10 M""";m ks

‘e Semester Exnm: S0 Marks

Pre-Requisiles:
Course Outeonses: Al the end of the course, students will be able to:

col F—lphin ihe datn scienee processing
tiuplnin ihe heallhcare datn analyiics wilh machine lcarning and deep learning

CO2 | orithms for henlth datn analysis
Co3 Mpply the data management techniques for healtheare data
Analyze the need of healtheore dota analysis in ¢-healthcare, ielemedicine and other

04 critienl core applications
Evaluate health dota analytics for real time applications

COs
COg | Pesign emergency care sysicm using health data analysis
Course Confenls:
ail Rintroduction o data schence 161
i i Scionce ~Dala Science process, Dala

atistics — Mean, Median, Mode, Standard Deviation, Skewness and Kurtosis
wit 11: Introduction to bealtheare data analytics [6]
jew -History of Healthcare Anolysis Parameters on medical care syslems,
wndardized code sets - Data Formats — Machine Learning
ing.Bayes Theorem, Weighted sum approach, Electronic Health Records-

ponents of E1I, Benefits of EHR

it 111: Analytics on machine learning (6]
in¢ Learning~ Pro-processing, Visualization, Fenture Selection = Training model
r = Gvaluntion model:Sensitivity, Specificity,PPV, NPV,  FFR,
ceuracy ROC, Precision, Recall Curves, Python: Variables and types, Data

T- Smarl Sensors — Migrati

hase ~ Decision Sup@REReI-~ Matrix block Ciphe
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mmework Analysis ~ Histogram bin Shifing and Reb Encryption - Clinical
L«ﬁnim Models - Visual Analytics for Hmhh::m i

nit Vs Healtheare and deep learning [6]
ntroduction on Deep Leaming - DFF network CNN- RNN for Sequences —
iomedical Image and Signal Analysis — Natwral Language Processing and Data
ining for Clinical Data - Mobile Imaging and Analytics ~ Clinical Decision Support

ystem.
nit VI: Advanced data analyties for healtheare _ [6]
iew of clinical trials, Prediction Models. Statistical Prediction Models, Altemative
inical Prediction Models, Survival Models, Predictive Models for Integrating
inical and Genomic Data, Data Analytics for Pervasive Health, Fraud Detection in

lthcare, Pharmaceutical Discoveries and Clinical Decision Support Sysiems.

Text Books: . _
1. Chandan K.Reddy, Charu C. Aggarwal, “Health Care data Analysis”, First edition,
CRC, 2015. — = il
. “Health Care Analysis Made Sim .P_ltiuhlhlu
i. mul;?;ma:ﬂﬁhu Big Data, Machine Leaming. And Mare, Using Python
. Tools Davy Ciclen, Amo D. B. Meysman, Mohamed Al

o | Hil.uqnn'mlgw Amira Ashour, Simon James Fm;}.n Mm zlﬁul;nL “Health Care Data
' Management, First Edition, Academ

2 ﬁ:?ﬁfédw K.Lee, “HealthCare A;:EE:: From Data to Knowledge 10 Healthcare
" improvement”, First Edition, Wilcy, | e

3. Il.'.u!h:nl. Siarry, SinghAbraham, Zhang, Zomaya , Baki, “Big Data Analytics

HealthCare”, Springer, 2020.
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Multidisciplinary Minor

Innovation, Business Models and I Y0 | ICreddits
Entreprencurship

(%?} et Shamraolai(Vislmdur) cotonod & Chartaie Tt

DADMDCI | MPM

Teaching Scheme Fxalwntion Scheme

Lecture:3hrs/week Al: Omarks
I: 1 Omarks
Semester Exom:30marks

‘i Semester Exom:50marks

Course Outcomes: Al the end of the course, students will be able lo:

COl k)imﬂumnf Innovation
C02  |Anatyae the best practices of nnovation and Entrepeoncurship

o3 |Apply concepts of innovation and entreprencurship for business decision-making.

Course Contenls:
roduction, Innovation in
i ¢ anovation, Steps of Innovation Management, Idea | gy

meni

Unit 11
Experimentation in Innovation (, Idea Championship, Participation for
Co-creation for Inaovation, Prototyping to Incubation, What is a | [6]
Social Entreprencurship, Blue Ocean

Innovation,
Business Model, who is an Entrepreneur,
Strategy-l, Blue Ocean Strategy-11
i sology Innovation Process, Technological Innovation

Tech Innovalion Satelie 6]

Mﬁkﬂiﬂiﬂr'“mmm .
Management  Planning, Technological Innovation Management

Technology Forecasting
of Sustainable

Unit IV:
Systainability Innovation  and Entreprencurship,  Types _ (6]
io. Conditions for Sustainable Innovation, Exploration of business

models for material efficiency scrvices,
Unit V:
ment of Innovation, ereation of IPR, Management of Innovation, creation of | [6]
IPR. Tvpes of IPR, Patents in India, Copyri and other impodtant IP
Unit VI:
Business Models and value proposition, Business Model Failure: Reasons and [6]
Remedies, Incubators: [ ~ ¥s-Lgchnology, Man: ing hﬂﬂlﬂfﬂrm
A Page 27 of 34
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“Future markets and Innovation needs for India . ]

Text Books:
1. 8 Steps to Innovation: Going from Jugaad to Excellence- Rook by Rithikesha T Krishnan |

and Vinay Dabholkar |
2. Innovation and Entreprencurship Book by Peter Drucker |
3. MBS series on Innovation and Entrepreneurship |

'Reference Books: ' -
I. “Managing Innovation: Integrating Technological. Market and Organizational Charge, |
by Joe Tidd & John Bessant, Wiley publications : .

'3 “The Innovator's DNA: Mastering the Five Skills of Disruptive Innovators , by Jeff Dyer. |
' Hal Gregersen, and Clayton M. Chrisiensen, Harvard Busingss Review Press. |

Ly
Department,
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l VEC ' Aptitude Skills-111 100 | Audits
Teaching Scheme Evaluntion Scheme
Lecture: | hrs/week CA 1:25marks
CAIl:25mark

Pre-Requisites: Aptitude Skills | and 11
Course Outcomes:

COI__| Solve the problems on system of equation
co2 Solve the problems on seating arangement

CO3 | Solve the logical reasoning problems

COo4 Solve the critical analysis problems

CO5 Salve the problems of Data interpretation

CO6 Solve the problems, permutations, and combinations

Course Contents:
nit I:System of equations [21
ic equations, Surds and indices, solution of equations, Ages,

it 11: Seating Arrangements
ll:mr ﬂln':l Arrangement, Circular seating arrangement, Complex scating

121

Logical Reaso 121
b san- irection, Blood relations, odd man owt

merical based on sense of di =
it IV: Critical ana 2

I:ul:lu and Calendar m thmetle, heights and distances

nit V: Data Interpretation (21

able form, Bar form, Line for Pi chart form
(21

nit VI: Permutation and Combination
utations and combinations

ext Books: ; i
1. R.S., Aggarwal, “Quantitative Aptitude for Competitive Evaluation”, S.Chand
Publisher; 2016 edition. _

Publications

2, Quantitative Aptitude for CATTMH
Vedic Math's Mﬁ Easy By Dhaval Bhati Jaico Publication House.
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[Reference Books:

I. Rao N.D.V, Prasada, Wren &amp; Mantin High School English Grammar and
Composition Book, S Chand Publishing, 2017

2. Murphy, Intermediate English Grammar with Answers, Cambridge University
Press;Second edition

3, RS Aggarwal, Objective General English, 8. Chand Publisher; 2016 edition |
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VEC Languuge Skilks-111 B-0-2 | Awillis
Teaching Scheme Evaluation Scheme .
Lecture:2hrs/woek CAL:2Smarks — N

CAN Smarks

Pre-Requisites: Language Skill 1 &11

Course Outcomes: At the end of the course, stdents will be able to:

COl  |Develop a program to read input and retum mﬂ;:l [ -

co?  |Develop a program using datn types, Strings and varinbles e
o3 | Develop a progmm using Unary, Binary and Temary opernior
co4 | Develop a program using Conditional and Logical statements,

Course Contents: =

l. Write a Python program to print “Hello, Waorld!" 121
o Objective: Understand basic syning, indentntion, and ouiput, !
2 Write a program fo demanstrate the use of different types of comments in
Python. 121
s Objective: Single-Ting and multi-line comments, L}
3. Write a Python program that declares different types of variahles and
displays their data types using the type() function. 121
o  Objective: Varinbles, data types, and { identification, _
4. Write a program to demonstrate fype casting and fype conversion hetween
int, Noat, and string. 21
o Objective: Type conversion, casting functions.
5. Write a Python script fo perform string operntions such as shicing, il

concatenation, upper(), lower(), and len().
o Objective: String manipulation and buili-in lunctions,

6. Write a program to demonstrate ihe wse of all arithmetic, logical, and

121

bitwise operalors,
o Objective: Operator functionality.
7. Write a Python program o use membership and identity operstors with
examples. 12
o Objective: in, not in, is, is not.
8 Write a Python program using a ternary operator to find the larger of (wo
numbers. 2]
o Objective: Conditional (inline) expressions.
t, Page 310l 34
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0. Write 0 program that takes user Ir-pul fur age and prints whether the / /
2]

person b child, teenager, nduli, ur senior citizen uning if-elif-else.
_o_ Objective: Conditional statcments snd wser input :

R S e

while loup, 2l ||
o Objective: Looping with while. .r
I1 Write n Python seript to display the multiplication tabie of 2 number wsing |'
a for loop, 2} |
o Ohjeetive: Looping with Tor and range(), .
12, Write u program (hat uses break, continwe, and pass stalements in
sppropriste looping scenariin, 2] (
o ODbjective: Loop control statements. -

Text Books:
I, PythoaProjects{ Author: LauraCassell Alan Cauld)Wroxpublcation

2 Murach'sPythonProgramming. UT.: Michacl Urban, Joel Murach, Murack's Publicstion.

10, Write # program to find the sum of the fiest 10 natural numbers wsing ) |

Reference Hooks: '
I, FundamentalsofPython(First  Program)  Cengage  MIN DTAP |
Publication 2nd Edition. Author: KA.
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Industrial/Fjepy Training. | ’ son Auml
Teaching Scheme
Lecture: NA Evaluation Seheme ]
Semester Exam: S0marks
' |'
Course Contents:
 Intemship 7 Training s educationsl ang oores Description —
development opportunity, providing practica

experience in a field or discipline, At
! Jhsas the end of the fourth semester student should
mx'ﬂ' training in an industry / professional organization / Recsich
b lPPfﬂvllufﬂanDmerinﬁpjnnhumlkpndnhﬁthmnm:
completion certification from the Industry/ Organization. The report will be
department.

Course Learning Outcomes: -
After successful completion of the course, students will be able (o

| 1. Verify the Technical in real industrial situations.
communication skills,

2, Deve
3. Discuss activities and functions of the industry in which the Internship/training has done,

4. Write the technical report.
| Prerequisite: - Basics of Programme Engincering, Giood written and Oral Communication.
Guldeline nis: =

 Guldeline for Students
I. Arrive st work as per schedule, ready to work and stay for the agreed time.
2. Present yoursell in a professional manncr at all times, including being appropriaiely

dressed ot workplace.
3. Communicaie any concerns with your supervisor and the internship/Training coordinator

in a timely manner and respectifully.

4. Demonstrate enthusiasm and interest in what you are doing, ask questions, and take the

initiative as appropriate.
5, Complete and submit assigned tasks by designated timelines, Mest all deadlines.

Student's [Marv/ mh‘. ?
ng daily diary is to cultivate the habit of documenting and 1o

The main purpose of writi ]
encourage the students to scarch for details. It develops the students’ thought process and

reasoning abilities. The students should record in the daily tmining diary the day-to-day
account of the obscrvations, impressions, information gathered and suggestions given, il
any. It should contain the skeiches & drawings related to the observations made by the
students,

Thndﬂljlrﬁnin;dh;rﬂmlu'hﬁgﬂﬁdnﬂrrewﬁyh}-mw‘iﬂﬂh:ﬂrﬂnfh
section where the student has been working. The diary should also be shown to the Faculty

Menior.
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Student’s Diary and Internshi Report -
atiendance record and nn mlEuhm dmdm? be submitted by the students wlong with

SITCOE immediately afler the completion of he signed anil siamped by the industry to fhe

training. 1t will be evauated on the basis of the follow :
*_ Regularity in maintenance of thediary. erherin:
Adequacy & quality of information reconled.
Drrawings, sketehos and dats recondod.
Thought process and reconding technigues sed.
Organization of the information.
Internship Report
Afler completing the internship, the student should prcpare 8 comprehicnsive report 1o
indicate what he’she has observed and Jeamed in the training period, Daily diary will also
help to a preat extent in writing the industrinl teport since much of the information has
already been incorporated by the student into the daily disry. The competent authority should
sign the trining report. The ntemnship repon
should be evaluated on the bagis of following criterin:
i, Originaliy.
i, Adequacy and purposeful write-up.
Wi, Organization, format, dmwings, skelches, style, langnoage ete.
iv.  Vanety and relevanee of leaming experionce,
v. Practical applications, relationships with basic theory and concepls taught in the
CONITES,
_Evaluation of Internship/Training
The student should be evalusted hased on his training report and presentation, before an
expert committee constituted by the concerned department ns per norms. The evaluation will
be based on the following criteria:
v Quality ofcontentpresented.
ation,
Effectivenessolpresentation.
h of know ills,
Attendancerecord, dailydiary. departmentalreportsshallatsobeanalysedalongwiththelnter

nshipRepon
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