Mount Carmel College, Autonomous, Bengaluru - 52

MSc. Computer Science
Teaching Plan for 2024-25
| Semester

Course Name: MCS1FSCCC-01: FILE STRUCTURES
Total Teaching Hours: 52 Hours, Credits: 4, Teacher: Ms. Jency Jose

WEEK| MODULE | Hours TOPIC ACTIVITY
1 1 4 Introduction, Basic Terminology, Data Structures, [Lecture
Operations, Algorithms: Time & Space Complexity,
Algorithmic ~ Notation,  Abstract Data  Types.
Programming standards and ethics
2 1 4 |Introduction, Linked lists and Memory Representation,  |Lecture
Traversing, Searching, Memory Allocation
3 1 4  |Garbage Collection, Insertion, Deletion, Circular Linked |Lecture
list, Two-way Lists(Doubly). Linked List Implementation
of Stack and Queue
4 2 4  [Stacks, Array Representation, Arithmetic Expressions, Lecture
Polish Notation, Application of Stacks, Recursion
5 2 4 [Towers of Hanoi, Implementation of Lecture
Recursive procedures by Stack, Queues, Queue Array
Representation.
6 2,3 2,2 |Queues, Queue Array Representation. Lecture
Introduction, Sorting, Insertion Sort, Selection Sort, Shell
Sort, Merging, Merge- Sort, Quick Sort
7 3 4 Radix Sort, External Sorting. Lecture
Hashed List Searches: Hashing Methods - Direct method,
Subtraction Method, Modulo-division Method, Digit-
extraction Method, Midsquare Method, Folding Method,
Rotation Method, Pseudorandom Hashing
8 Test, 3 2,2 |CIA Test Offline Test
Collision Resolution — Open addressing, Linear Probe, |Lecture
Quadratic Probe, Pseudorandom Collison Resolution,
Linked List Collision Resolution, Bucket Hashing,
Combination Approaches. Text Searching using Knuth-
Morris-Pratt algorithm.
9 4 4 | Introduction, Binary Trees, Representing Binary Trees in |Lecture
memory, Traversing Binary Trees, Traversal Algorithms,
Binary Search Trees, Searching, Inserting and deleting in
Binary Search Trees
10 4 2  |Heap, Heap sort, Huffman’s Algorithm. Lecture
11 4 4  |AVL Trees: AVL Balance Factor, Balancing Trees, AVL |Lecture
node structure, AVL Tree Rotate Algorithms.
12 |Assignment| 4  |Assignment Presentation Presentation
13 4 | B-Trees: B-Tree insertion, Deletion, Traversal and
Search algorithm, Simplified B Trees, 2-3 Tree, 2-3-4  [Lecture
Tree, Variations of B Tree - B+ Tree, B* Tree.
14 5 4  Graph Theory Terminology, Sequential representation of |Lecture
Graphs, Adjacency matrix, Path matrix, Linked
representation of a Graph, Operations on Graphs,
15 5 2  |Depth First and Breadth First Traversing a Graph, Lecture
Minimum Spanning Tree Algorithm.
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Course Name: MCS1FSCCC-01: Theory of Computation
Total Teaching Hours: 52 Hours, Credits: 4, Teacher:

WEEK| MODULE | Hours TOPIC ACTIVITY

1 1 4 Basic mathematical terms and concepts: Sets, |Lecture
Relations, Languages

2 1 4 Fundamental proof techniques, Closures and algorithms, |Lecture
Finite representations of Languages

3 1 4 Finite Automata — Deterministic finite automata, Design |Lecture
procedure for constructing DFA

4 1 4 Nondeterministic finite automata, Construction Lecture

of NFA, DFA from NFA

5 2 4 Regular Expressions and Context-free Languages: |Lecture
Regular expressions

6 2 4 Regular languages, Languages that are not Regular, |Lecture
Normal forms, Context-free grammars

7 2,3 2,2 | Languages that are not context-free, Algorithms for |Lecture
context-free grammars
PDA and Turing Machine: Parse trees

8 Test, 3 2,2 |CIA Test Offline Test
Decision trees, Pushdown automata, Construction of |Lecture
PDA

9 3 4 | Turing Machines — Definition, Computing with TM, [Lecture
Nondeterministic Turing machines

10 3,4 2,2 | Grammars, Extensions of TM. Lecture
Undecidability: Church-Turing thesis

11 4 4 |Universal Turing machines, Halting problems Lecture

12 Unsolvable problems about Turing machines, Properties |[Presentation

of Recursive Languages

13 5 4 Computational Complexity and NP-completeness:
The Class P, Problems Lecture

14 5 4 Boolean satisfiability, Class NP, Polynomial-time Lecture
reductions

15 5 2 Cook’s Theorem,NP complete problems Lecture
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Course Name: MCS1ADBMSCC-03: Advanced DBMS

Total Teaching Hours: 52  Credits: 5 Teacher: KUMA
WEEK | MODULE | Hours TOPIC ACTIVITY

1 1 4  |Database system applications, purpose of Presentation.
database systems, Database system versus file
system, Database Languages, Database users

2 1 4 History of database, Database system Presentation.
architecture, Distributed databases, Parallel
databases

3 2 2,2 |Data models, Data definition in SQL, queries in Lecture
SQL, Views in SQL,

4 2 4 [Specifying constrains, indexes, Embedded SQL, Presentation
TSQL

5 2 4 [First NF,FD,Decomposition,3™,4" NFBCNF,5" Presentation.
NF

6 3 4 [File organization, Organization of Records, Data Presentation
dictionary storage, Ordered indices

7 3 5 [Static & Dynamic Hashing, Def of Transactions, Lecture
IACID properties, concurrency control techniques

8 Test,3 2,2 |Lock based concurrency, optimistic concurrency Lecture

9 3 5 Time stamp-based concurrency, Deadlock Presentation
Handling

10 4 4 |Object oriented databases, Need for complex Presentation
datatypes, OO data model, object-oriented
languages, OO relational databases

11 4 4 [Structured, semi structure, hierarchical tree data Presentation
model, XML documents, DTD and XML

12 |Assignment 4 Assignment Presentation. Presentation

13 4 2 XML document from databases, XML languages, Lecture
Extracting XML document from RD

14 5 5 Document databases, MongoDB, storing data, & Presentation
accessing data from MongoDB, Querying
MongoDB

15 5 5 MongoDB reliability and durability, Horizontal Presentation

scaling ,CRUD operations, indexes in MongoDB

**Due to CIA week additional classes will be scheduled to make up for the teaching hours
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Course Name: MCS1AJPCC-04: ADVANCED JAVA PROGRAMMING

Total Teaching Hours: 52 Hours, Credits: 4, Teacher: Dr. R. Denis

WEEK| MODULE | Hours TOPIC ACTIVITY
1 1 3 |Network Programming: Basics of Networking, Sockets in Lecture
Java, Client-Server in Networking, Internet Addressing, | Demonstration
Domain  Naming  Service, Inet4Addresses and
Inet6Address,The URL Class: URI Syntax and
Components, TCP/IP and Datagram, Java Net API
2 L 3 InetAddresses, Creating and Using Sockets, Creating TCP Denl;gggtjrr:tion
Clients and Servers, Handling URL, Using
URLConnection Objects, Working with Datagrams
3 1 2 |Remote Method Invocation: Introduction, Client/Server Lecture
Architecture, Implementing RMI. Demonstration
4 2 2 |Swing Programming: Event Handling, Text Fields, Lecture
Buttons, Toggle Buttons, Checkboxes, and Radio Buttons, | Presentation
Viewports, Scrolling, Sliders, Lists Assignment
5 2 3 [Tables and Trees, Combo boxes, Tabbed Panes, and Lecture
layouts, Menus, , and Dialog Boxes, Images.
6 2 5 Java Database Programming: Introduction, Architecture, Lecture
Driver Types, JDBC Components - Driver, Driver | Assignment
Manager, Connection, ResultSet, Statement, JDBC Data Group
Types. Discussion
7 3 2 [Servlet Programming: Introduction to Servlets. The Lecture
Servlets Life Cycle, Servlet API
8 3 3 Handling HTTP GET and POST Request, Servlet Context, Lecture
Servlet Config, Request Dispatcher, Send Redirect. | Assignment
Cookies, Session Tracking, Filter API. Single
Thread Model
9 3 5  |Multi-tier Applications Using Database Connectivity Lecture
Assignment
Demonstration
Group
Discussion
10 4 2 Java Server Pages: Introduction to Java Server Pages(JSP), Lecture
IAdvantages of JSP
11 4 5 |Components of a JSP: Expressions, Scriptlets, Comments, Lecture
Declaratives, Directives, (Page, Include, Taglib) Implicit
Objects, JSTL. JSP Standard Actions (usebean,
setproperty, getproperty, param, plugin,and fallback).
12 4 5 |Introduction to JSP Custom Tag( SimpleTagSupport | Presentation
Interface), Introduction to Java Beans, The Java Beans | Demonstration
/AP — Introspector, property Descriptor, Event Descriptor,
Method Descriptor, A Bean Example, JSP with Java
Beans.
13 5 2 [Springs & Hibernate: Introduction to Springs, Spring | Presentation
MVC architecture Lecture
14 5 2 |Configuring Spring with Eclipse, Creating first Spring Lecture
Application. Problem Solving
15 5 3 |Introduction to Hibernate, Configuring Hibernate with Lecture
Eclipse, creating first model using Hibernate, creating | Demonstration
tables and records using Hibernate annotations. Sample
application development using spring and hibernate.

b
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Course Name: MCS1TCSAC-02: TECHNICAL WRITING AND COMMUNICATION SKILLS

Total Teaching Hours: 26 Hours, Credits: 2, Teacher: Ms. Angeline

WEEK| MODULE | Hours TOPIC ACTIVITY

1 1 2 Process of Communication: Process, Characteristics, Lecture
Levels, Flow, Networks and Importance

2 1 2 Barriers to Communication : Interpersonal, Intrapersonal,|Lecture
and Organizational

3 2 2 Communication: Creating messages, writing Documents, |Lecture
and presenting Documents

4 2 2 Active Listening: Types, Traits of a good Listener, [Lecture and
Active versus Passive Listening, and Implications of |Activity
Effective Listening

5 2 2 Effective Presentation: Analysing Audience, Organising |Lecture
Contents, Preparing an outline, Visual aids, Types of
Delivery, Kinesics, Proxemics, Paralinguistic,
Chronemics

6 3 2 Fundamentals of Writing: Words and Phrases, Lecture
Sentences and Paragraphs

7 3 2 Fundamentals of Writing: Art of Condensation, Lecture
Reading Comprehension

8 Test, 3 2,2 |CIA Test Offline Test
Letters: Structure, Principles, Types Lecture and
Group Communication: Group Discussions, Meetings |Activity
and Conference

9 4 2 Group Communication: Mock GD followed by Activity
comments

10 4 2 Job Interviews: Types, Preparation, Success and Failure |Lecture
Factors Reports: Importance, Preparatory Steps and
Structure

11 5 2 Reports: Written Practice Practice and

discussion

12 |Assignment| 2 Assignment Presentation Presentation

13 S 2 | Proposals: Definition, Types, Structure and Style,
Research Paper, Dissertation and Thesis, Lecture

14 5 2 Instruction Manuals and Technical Description, Case Case Study
Study, Work Schedule

15 Group 2 |Activity Activity

Discussion
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Course Name: MCS2DMTCC-05: DATA MINING TECHNIQUES

Il Semester

Total Teaching Hours: 52 Hours, Credits: 4, Teacher: Ms. Jency Jose

WEEK| MODULE | Hours TOPIC ACTIVITY
1 1 4 Data Warehousing and Online Analytical Processing: |Lecture
Basic concepts, Data warehouse Modeling: Data cube
and OLAP
2 1 4 Data Warehouse Design and Usage, Data warehouse |Lecture
implementation.
3 1 4  |Data Preprocessing: Data Cleaning, Data Integration,  |Lecture
Data Reduction
4 1 4  |Data Transformation and Data Discretization. Lecture
5 2 4  Data Mining: Introduction, Kinds of Data, Patternsand  |Lecture
Technologies, Architecture of Data Mining Systems,
Applications, Primitives and Issues in Data Mining.
6 2 4 Exploring the Data: Data Objects and Attributes, Data |Lecture
Quality, Statistical Descriptions of Data, Measuring Data
Similarity and Dissimilarity, Data Visualization.
7 3 4 Mining Frequent Patterns Associations and |Lecture
correlations: Basic concepts, Frequent Item set Mining
Methods, Patterns evaluation Methods.
8 Test, 3 2,2 |CIA Test Offline Test
Advanced Pattern Mining: Pattern Mining: A Road |Lecture
Map, Pattern Mining in Multilevel, Multidimensional
Space.
9 3 4 | Constraint Based Frequent Pattern Mining, Mining High- |Lecture
Dimensional Data and Colossal Patterns, Mining
Compressed or Approximate Patterns.
10 3,4 2,2 | Pattern Exploration and Application. Lecture
Classification: Basic Concepts, Decision tree induction,
Bayes classification Methods
11 4 4 Bayesian Belief Networks, Rule Based Classification Lecture
12 4 4 Lazy Learners, Model Evaluation and Selection. Lecture,
Clustering: Clustering Analysis Presentation
13 4,5 2,2 | Partitioning Methods, Hierarchical Methods, Density-
Based Methods, Grid Based Methods, Evaluation of Lecture
Clustering.
Data Mining Trends and Research Frontiers- Mining
complex Data types, Other Methodologies of Data
Mining
14 5 4 Data Mining Applications, Data Mining and Society, |Lecture
Data Mining Trends.
15 5, Case 2,2 |Application —Implementation using Data Mining tool Lecture
study Discussion
( ,\ f (
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Course Name: MCS2AICC-06: ARTIFICIAL INTELLIGENCE
Total Teaching Hours: 52 Hours, Credits: 4, Teacher: Dr. N Vijayalakshmi

WEEK| MODULE | Hours TOPIC ACTIVITY

1 1 3 |Introduction to Al, Foundation of Al, Al Technique Lecture
Production characteristics, Production system
characteristics, Production systems

2 1 3 Heuristic Search Techniques (Best First Search, AO*, Hill |Lecture/Problem
Climbing, Constraint Satisfaction) Solving

3 1 2 |Game Playing Lecture

4 2 4 |[Knowledge Representation Issues, approaches to Lecture
knowledge Representation, Representing simple facts in
logic

5 2 4  (Computable functions and predicates, Procedural vs |Lecture
declarative knowledge, forward vs Backward Reasoning
matching

6 Test,2 2,2 |Control Knowledge & Planning Lecture

7 3 4  |Natural language Processing, Introduction, overview of  [Lecture/Problem
linguistics, Grammars and language Solving

8 Test, 3 2,2 [Basic Parsing techniques, Semantic analysis and Offline Test
representation. Lecture

9 3 2 Natural Language generation, Natural Language |Lecture

systems

10 4 4 [Expert systems, Rule-Based system architecture Non- Lecture
productionsystem Architecture, dealing with uncertainty

11 4 4  |knowledge acquisition and validation, knowledge system |Lecture
Building tools.

12 |Assignment| 2  [Expert Systems — Characteristics/ Examples Presentation

4
13 |Assignment| 4  |Introduction to Pattern Recognition/ Recognition process [Presentation
5 Lecture

14 5 4 [Recognition and classification process,learning Lecture
classification Patterns

15 Test, 5 2,2 |[Recognizing and understanding speech Lecture
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Course Name: MCS2AACC-07: ADVANCED ALGORITHMS
Total Teaching Hours: 52 Hours, Credits: 4, Teacher: Dr. S Regina Lourdhu Suganthi

WEEK| MODULE | Hour TOPIC ACTIVITY
S
1 1 4 |Algorithm Analysis and Design Techniques : An overview. |Lecture
Algorithm Analysis :Growth functions, Asymptotic
notations, Recurrence relation, Substitution method, Master
Theorem. Design Techniques:
Divide and Conguer: Design Principles and Strategy,
IAnalyzing Divide and Conquer Algorithms, Merge Sort
Algorithm, Binary Search.
2 1 4 |Greedy approach: Design Principles and Strategy, Lecture/Problem
Fractional Knapsack Problem, Task Scheduling Problem.  Solving
Dynamic programming strategies: Design Principles and
Strategy, Fibonacci Series, 0/1 Knapsack Problem.
3 1 4 |Backtracking: Design Principles and Strategy, Sum of Lecture
Subset, n queens problem. Branch-and-bound techniques:
Design Principles and Strategy, Traveling Salesman
Problem.
4 2 4  Parallel Algorithms : Lecture
Design approach to parallel algorithms, constraints,
performance measures of parallel algorithms,
5 2 4 |parallel sorting (merge sort), matrix operations in parallel |Lecture
(matrix multiplication)
6 2,3 2,2 [Minimum spanning tree in parallel. String Matching and  |Lecture
Document Processing :The naive string matching algorithm
7 3 4 [The Knuth-Morris-Pratt Algorithm, The Boyer-Moore Lecture/Problem
String matching algorithm, Karp-Rabin String matching  [Solving
algorithm
8 Test, 3 2,2 [CIA Test Offline Test
Approximate String matching. Lecture
9 4 4 |Probabilistic and Randomized Algorithms : Lecture
Probabilistic algorithms, Randomized Deterministic
algorithms
10 4 4 |Monte Carlo and Las Vegas algorithms, Probabilistic Lecture
Numerical algorithms
11 4 Probabilistic Parallel algorithms Lecture
12 | Assignment Assignment Presentation Presentation
13 |Assignment| 2,2 |Assignment Presentation Presentation
5 IApproximation Algorithms : Introduction Lecture
14 5 4  (Combinatorial optimization, approximation factor, PTAS, |Lecture
FPTAS. vertex - cover problem, The travelling salesman
problem
15 5 4 Bin packing, The Steiner Tree problem, The facility Lecture

location problem.

Signature of the Faculty Member

Signature of HOD



Course Name: MCS2WTCC-08: WEB TECHNOLOGY
Total Teaching Hours: 45 Hours, Credits: 4, Teacher: Ms. Sarwath Unnisa

WEEK MODULE Hours TOPIC ACTIVITY
1 I 2 Introduction to Web History of Web,
Technologies Understanding Web System
Architecture
2 Introduction to Web Web Browsers, Overview of
Technologies HTTP
4 Introduction to Web Exploring Web
Technologies Technologies, Web Services
2 1 3 Perl Programming Introduction, Control
Structures
3 Perl Programming Arrays and Hashes,
Subroutines and Functions
2 Perl Programming Modules, Introduction to
CGl
2 Perl Programming Regular Expressions, String
Manipulation
3 I 3 Perl Programming File Processing, File and
Directory Manipulation
3 Perl Programming Formatting
Il 3 PHP Programming Features of PHP, Writing
PHP Script
3 PHP Programming Variables and Constants,
Controlling Program Flow
4 i 4 PHP Programming Functions, Arrays
3 PHP Programming Files & Directories, Working
with Forms
5 i 3 PHP Programming Database Handling: Using
PHP and MySQL
3 PHP Programming Handling Cookies and
Sessions
3 Understanding Document Object Model
JavaScript for AJAX
6 v 3 Understanding Creating JavaScript
JavaScript for AJAX Application with AJAX
3 Understanding Basic AJAX Techniques
JavaScript for AJAX
4 Implementing AJAX Working with JQuery
Framework Framework
7 v 3 Implementing AJAX Prototype, Dojo Toolkit
Framework
3 Implementing AJAX DWR, JPSpan, Rico, Spry
Framework Framework
8 \ 4 Integrating PHP with AJAX-PHP Frameworks
AJAX
3 Integrating PHP with Handling XML Data Using
AJAX PHP and AJAX
9 \Y/ 2 Integrating PHP with Fetching Records from
AJAX MySQL Database Using
PHP and AJAX
3 Consuming Web SOAP, WSDL
Services with AJAX
10 V 4 Consuming Web UDDI, REST




Services with AJAX
2 Review and Wrap- Course Review and Q&A
Up Session
2 Review and Wrap- Preparation for Capstone
Up Project
11 Capstone Project Capstone Project
Presentation Presentation
Capstone Project Feedback and Evaluation
Presentation
12 Capstone Project Final Remarks and Course
Presentation Con

**Due to CIA week additional classes will be scheduled to make up for the teaching hours
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111 Semester

Course Name: MCS3SDSEC-01: Statistics for Data Science
Total Teaching Hours: 52 Hours, Credits: 3, Teacher: Ms. Ambica

(MSEXCEL is used for solving problems under some topics in each module)

WEEK

MODULE

Hours

TOPIC

ACTIVITY

Module |
(8 hrs)
Organization
and
Representation
of Data

5

Origin and development of Statistics,
population and sample, individuals, variables
and attributes; types of data — qualitative,
quantitative, discrete, continuous, univariate,
bivariate, multivariate, primary, secondary ,
time series , cross sectional data; scales of
measurements - nominal, ordinal, interval and
ratio

Module 11
(14 hrs)
Univariate and
Bivariate Data
Analysis

construction of frequency distributions for
discrete and continuous data, diagrams — bar
and pie, graphical representation of a
frequency distribution by histogram and
frequency curve, cumulative frequency

distributions, stem and leaf display

Types of data, summarization of data through
frequency distributions, bar diagrams and
histograms.

Measures of location or central tendency -
arithmetic mean, median, mode,

Data presentation in
tutorials

Quiz

Measures of location or central tendency -
geometric mean, harmonic mean; relative
merits and limitations; partition values -
quartiles, deciles and percentiles—
interpretations and applications.

Measures of dispersion - range, variance,
standard deviation - relative merits and
limitations,

Problems under
Descriptive
Statistics (Measures
of Central Tendency
& Measures of
Dispersion)
Tutorials

Measures of dispersion - coefficient of range
and variation, measures of skewness and
kurtosis based on moments - interpretations
and applications; Box and whisker plot
Correlation - scatter plot, Karl Pearson
coefficient of correlation;

Problems on
Bivariate Data
Analysis( Simple
Linear Correlation
and Regression)
Tutorials

Module 111
(8 hrs)
Probability

Regression - simple linear regression, regression
coefficient, prediction, coefficient of
determination; interpretations; Multiple and
Logistic regression

Basic concepts — random experiment, trial,
sample space, event, exhaustive, mutually
exclusive, equally likely, complementary,

Multivariate Data
Analysis — Problems
on Multiple
Correlation and
Regression in
Tutorials

Test

favourable, simple, composite and compound




events; classical and empirical definitions of
probability,

6 i Addition and multiplication theorems of [Probability problems
probability Conditional probability, [in Tutorials
independent events, Bayes’ theorem and its
applications

7 Module 1V Random variables — definition, discrete and Assignment

(10 hrs) continuous random variables, probability mass
Random and density functions, distribution function,
Variables and Mathematical expectation and variance.
Theoretical Theoretical distributions - Bernoulli, binomial,
distribution Poisson Computer aided test

8 v Theoretical  distributions-  normal  and Evaluation of
exponential- probability function and important 'FI)'L%%?Z;::::IQS of
prope_rtles; F_zandom sarpplmg_angl sample bias, Distributions in
selection bias, sampling distribution of a yiorials
statistic.

9 Module V Statistical hypotheses — null, alternative, simple

(12_h'_r5) and composite, one side and two sided, critical
?r:?élrs;iil and acceptance regions, type | and type Il errors, Test for means in
level of significance, p value; tests for fytorials
population mean, equality of two population
means (large and small samples)

10 v Chi-square test for independence of two/Chi-square tests and
attributes and goodness of fit of a model;ANOVA for one
/Analysis of one-way classified data way classified data

in Tutorials

11 v Confidence Interval for mean(s), relationConfidence Interval

between tests of significance and confidence

intervals

involving means in
tutorials

**Due to CIA week additional classes will be scheduled to make up for the teaching hours
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Course Name: MCS3MLEC-02: MACHINE LEARNING

Total Teaching Hours: 45 Hours, Credits: 4, Teacher: Ms. Sarwath Unnisa

WEEK | MODULE | Hours TOPIC ACTIVITY
1 5 Introduction to Machine Learning Overview of ML, Types

of ML, Applications

2 1 3 Basics of Python for ML Python fundamentals,
NumPy, Pandas

3 1 3 Data Preprocessing Cleaning, feature
scaling, handling
missing data

4 2 5 Supervised Learning - Regression Linear regression,
Polynomial regression

5 2 3 Supervised Learning - Classification Logistic regression,
Decision trees

6 2 2 Model Evaluation and Validation Cross-validation,
performance metrics

7 3 4 Unsupervised Learning - Clustering K-means, hierarchical
clustering

8 3 2 Dimensionality Reduction Principal Component
Analysis (PCA)

9 3 2 Feature Engineering Feature selection,
extraction

10 4 4 Neural Networks - Basics Introduction to neural
networks

11 4 2 Neural Networks - Deep Learning Deep neural networks,
backpropagation

12 4 2 Convolutional Neural Networks (CNN) Image processing, CNN
architecture

13 5 4 Natural Language Processing (NLP) Text processing,
sentiment analysis

14 5 2 Reinforcement Learning Basics of RL, Markov
Decision Processes

15 5 2 Capstone Project and Review Project presentation,

course review

**Due to CIA week additional classes will be scheduled to make up for the teaching hours
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Course Name: MCS3CCDEC-03: CLOUD COMPUTING FOR DATA SCIENCE
Total Teaching Hours: 52 Hours, Credits: 4, Teacher: Dr. N. Vijayalakshmi

MODU
LE

Hou
rs

TOPIC

ACTIVITY

1

4

Cloud Computing Introduction - cloud computing
Overview — Cloud components, Defining a cloud, The
cloud computing reference model, Challenges ahead,
Distributed systems, Virtualization

Lecture

Web 2.0, Service-oriented computing, Utility-
oriented computing, Cloud application development,
Computing platforms and technologies.

Lecture

Organization and Cloud Computing — When you can
use Cloud computing, Benefits, Limitations, Security
Concerns, Regulatory Issues.

Lecture

Principles of Parallel and Distributed Computing-
Eras of Computing, Parallel vs distributed computing,
Hardware architecture for parallel processing,

Lecture

General concepts of Distributed Computing,
Components of a distributed system, Architectural
styles for distributed computing, Models for
interprocess communication, Remote procedure call,
Distributed object frameworks, service oriented
computing.

Lecture

Cloud Computing Technology -Hardware and
Infrastructure — Clients — Mobile, thin, Thick,
Security- Data leakage, Offloading work, Logging,
Forensic, Development, Auditing.

Lecture

Cloud Computing Architecture- Hardware as a
service, Platform as a service,
Software as a Service.

Lecture

Test, 3

1,2

Types of clouds, Economics of the cloud, Cloud
interoperability and standards, Scalability and fault
tolerance, Organizational aspects

Offline Test
Lecture

Introduction, Increased security, Managed execution,
Portability, Taxonomy of virtualization techniques,
Virtualization and cloud computing, Pros and cons of
virtualization,

Lecture

10

Xen: Para virtualization, VMware: full virtualization,
Microsoft Hyper V.

Data center design in cloud computing- Introduction,
Data center growth and cost breakdown, Low cost
design philosophy,

Lecture

11

Warehouse scale data center design, Chances of
failure, Cooling system of a data center room, Fat tree
switch network design, Data center management
issues, Green Cloud Computing.

Lecture

12

Hadoop and MapReduce: A brief history of Hadoop,
Comparisons with other systems, Apache Hadoop and
Hadoop ecosystems, Design of HDFS, HDFS
concepts, Introduction to MapReduce,

Lecture




13 Assignm 2,2 MapReduce architecture, Hadoop streaming. Presentation
ent 5 Amazon Web Services Lecture

14 5 2 Amazon Elastic Compute Cloud (Amazon EC2), Lecture
Amazon SimpleDB, Amazon Simple Storage Service
(Amazon S3)

15 5 2 Amazon CloudFront,Amazon Simple Queue Service, Lecture
Elastic Block Store.
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Course Name: MCS3CCDEC-03: CLOUD COMPUTING FOR DATA SCIENCE
Total Teaching Hours: 52 Hours, Credits: 4, Teacher: Dr. Bavithra Matharasi

WEEK | MODULE | Hours TOPIC ACTIVITY
1 [ 4 Introduction to Bigdata analytics, Benefits and uses of Data |Lecture
Science in Big data, Facets of data
2 1 4 Big data ecosystem and Data Science, Data Science process |Lecture/Prob|
lem Solving
3 P2 4 Hadoop Fundamentals: Data, Data Analysis and storage,  |Lecture
Comparison with other systems — Relational Database
Management Systems, Grid Computing, VVolunteer
Computing, History of Apache Hadoop The Hadoop
Distributed File system The Design of HDFS, HDFS
Concepts
4 R i Blocks, Name nodes and Data nodes, Block Caching, HDFS|Lecture
Federation, HDFS High Availability, The command-Line
Interface, Hadoop File system — Interfaces The Java
Interface — Reading data from Hadoop URL, Reading Data
using File system API, Writing Data, Directories, Querying
the File system, Deleting Data Data Flow
5 R A /Anatomy of a File Read, Anatomy of a File Write, Lecture
Coherency Model Parallel Copying with distcp — Keeping
an HDFS cluster Balanced
6 3 4 Map Reduce: Data format, Analyzing the data with Unix  |Lecture
Tools, Analyzing the Data with Hadoop, Scaling Out
\Working of Map Reduce
7 3 4 Anatomy of a Map Reduce Job Run, Failures, Shuffle and |Lecture/Prob|
Sort, Task Execution lem Solving
8 [Test, 3 2,2 Offline Test CIA Test
Map Reduce Formats — Input Formats, Output Formats Lecture
9 4 4 Pig Environment: Execution types, Running Pig |Lecture
programs, Grunt, Pig Latin Editors An Example -
Generating Examples.
10 4 4 Comparison with databases Pig Latin — Structure, |Lecture
Statements, Expressions, Types, Schemas, Functions,
Macros User-Defined Functions — A Filter UDF, An Eval
UDF
11 4 4 A Load UDF Data Processing Operators — Loading and [Lecture
storing of data, Filtering data, Grouping and Joining data,
Sorting data, Combining and splitting data Pig in Practice—
Parallelism, Anonymous Relations, Parameter Substitution
12 |Assighment 4 Assignment Presentation
13 |Assignment 22,2 Hive: Installing Hive — The Hive shell, An Example; [Presentation
S Running Hive — Configuring hive, Hive services, the Meta [Lecture
store
14 B A Comparison with Traditional Databases — Schema on Read |Lecture
Versus Schema on Write, Updates, Transactions and
Indexes, SQL-on-Hadoop Alternatives Hive QL
15 p 4 — Data Types, operators and functions Tables — Managed  |Lecture

Tables and External Tables, Partitions and Buckets, Storage
Formats, Importing Data, Altering Tables, Dropping Tables
Querying Data — Sorting and Aggregating, Map Reduce
scripts, Joins, Sub queries, Views

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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Course Name: Data Visualization Techniques
Total Teaching Hours: 26 / Credits: 2 / Teacher: KARTHIK. P

WEEK | MODULE | Hours TOPIC ACTIVITY
1 | 9 Introduction to data visualization: Introduction-: PDri(;ELi;r;OSnOIV'ng
Data visualization options
e Class work
9 | 9 Data for data visualization- Design principles-: Erizslesrgosnolvmg
Categorical, time series, and u
e Class work
Module I: )
I 1 statistical data visualization ° Pr_esenta_ltlon
3 I 1 |Module II: e Discussion
Tableau: Introduction to Tableau
installation, architecture and environment. Various Pr_esenta_ltlon
4 1 2 data Sources e Discussion
data joining, data blending, Worksheets in Pr_esenta_ltlon
5 1 2 Tableau e Discussion
' e Class work
5 i 5 Operators and Filters in Tableau: Operators,: Eﬁiiﬁ!ﬁ;gn
Functions, Numeric and Non- numeric calculations
e Class work
e Problem Solving
7 Il 2 Sorts and filters in Tableau- Basic, Quick e Discussion
e Class work
Module: 111 .
Il 1  |Context, Condition and Top filters * Pr_esenta_mon
8 e Discussion
v 1 Module: IV Cl K
Charts and Plots: The Visualization Dashboard ass wor
Charts in Tableau- bar chart, line chart, pie chart Pr_esenta_ltlon
9 v 2 crosstab Discussion
' e Class work
scatter plot, bubble chart, bullet graph, box plot,. Pr_esenta_ltlon
10 v 2 e Discussion
tree map, bump char .
e Assignment
Module 1V:
Y, 1 Gantt chart, histogram, motion chart and waterfalle Presentation
11 V 1 chart. e Discussion
Module V: o e Class work
Introduction to other visualization tools: R,
e Presentation
12 \Y/ 2 plotly in Python e Discussion
e Class work
e Presentation
13 \ 2 Sea Born library in Python, d3.js library e Discussion
e Class work

**Due to the CIA week additional classes will be scheduled to make up for the teaching hours
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IV Semester

Course Name: MCS4AMLEC-05:Advanced Machine Learning
Total Teaching Hours: 45 Hours, Credits: 4, Teacher: Ms. Sarwath Unnisa

WEEK | MODULE | Hours TOPIC ACTIVITY

1 1 5 Review of Basic Machine Learning Concepts Recap of regression,
classification, clustering

2 1 3 /Advanced Python Libraries for ML TensorFlow, PyTorch,
scikit-learn

3 1 3 /Advanced Data Preprocessing Feature engineering,
handling imbalanced
data

4 2 5 Ensemble Learning Techniques Bagging, boosting,
stacking, Random
Forests, XGBoost

5 2 3 Model Interpretability and Explainability LIME, SHAP,
interpretability tools

6 2 2 Transfer Learning Pre-trained models, fine-
tuning, domain
adaptation

7 3 4 IAdvanced Neural Network Architectures CNN architectures,
RNNs, LSTM, GRU

8 3 2 Generative Adversarial Networks (GANS) Introduction,
applications, training
GANSs

9 3 2 Reinforcement Learning Algorithms Q-learning, policy
gradients, actor-critic

10 4 4 IAutoML and Hyperparameter Tuning IAutomated machine
learning, hyperparameter
optimization

11 4 2 'Time Series Analysis and Forecasting ARIMA, Exponential
Smoothing, LSTM for
time series

12 4 2 Bayesian Machine Learning Bayesian inference,
probabilistic models

13 5 4 Natural Language Processing (NLP) Word embeddings,
language models, BERT

14 5 2 Explainable Al (XAl) Techniques for making
Al models interpretable

15 5 2 Capstone Project and Review IAdvanced ML project,

presentations, course
review

**Due to CIA week additional classes will be scheduled to make up for the teaching hours
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Course Name: MCS40TEC-06:Optimization Techniques

Total Teaching Hours: 52 Credits: 5

Teacher: K. UMA

WEEK | MODULE | Hours TOPIC ACTIVITY

1 1 4  |Definition of OR, scope, objectives, limitation of] Presentation
OR. Linear programming problems.

2 1 4 |Graphical method,2 phase method, degeneracy and Lecture
unbound solutions.

3 2 4  [Formulation & Solution to Transportation Lecture.
problem, Unbalanced transportation problem

4 2 4  IN/W corner rule, least cost method, Vogels Lecture
approximation, MODI method

5 2,3 2,2 [Travelling sales person problem, assignment Lecture
problem

6 3 4  Def, Minimum spanning tree, shortest routel Lecture, Presentation
problem, max flow problem

7 3 4 |CPM & PERT, Network representation, criticall Lecture, Presentation
path  computations, Linear  programming
formulation

8 4 2,CIA [CIA Test, Dynamic Programming, Dynamic| Lecture, Presentation

Test |Programming approach for priority management

9 4 4  |Game theory, rectangular games, saddle point, Lecture
minmax

10 4 4  |Solution of games with saddle point, dominance Lecture
principle

11 4 2  |Saddle point mixed strategy for 2x2 games. Lecture

12 |Assignment| 2,3 |Assignment Presentation (Tutorial) Presentation

13 5 4 [Elements of Queuing model, Pure and birth death Lecture
models,

14 5 4 |Generalized Poisson queuing model, specialized Lecture
Poisson

15 5 4 Single server models, Multiple server models Lecture

**Due to CIA week additional classes will be scheduled to make up for the teaching hours
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Course Name: MCS410TEC-07: INTERNET OF THINGS (1V Semester M.Sc.)
Total Teaching Hours: 52 Hours, Credits: 4, Teacher: Dr. R. Denis

WEEK| MODULE | Hours TOPIC ACTIVITY

1 1 4 [Introduction to Internet of Things —Definition and Lecture
Characteristics of loT, Physical Design of loT — loT
Protocols, loT  communication  models, loT
Communication APIs

2 L 4 0T enabled Technologies — Wireless Sensor Networks, Lecture
Cloud Computing, Big data analytics, Communication
protocols, Embedded Systems, 10T Levels and Templates

3 1 4  |Domain Specific IoT’s — Home, City, Environment, Lecture
Energy, Retail, Logistics, Agriculture, Industry, healthand |  Assignment
Lifestyle Group

Discussion

4 2 5 |loT and M2M — Software defined networks, network Lecture
function virtualization

5 2 5 |Difference between SDN and NFV or loT Basics of 10T Lecture
System  Management with  NETCOZF, YANG-

NETCONF, YANG, SNMP NETOPEER
6 2 3 |loT Platforms Design Methodology — Introduction — IoT Lecture
Design Methodology Presentation
Assighment
7 3 4 |Case Study on IoT System for Weather Monitoring Lecture
Demonstration
Group
Discussion

8 3 3 [Motivation for Using Python Lecture

9 3 3 |loT Physical Devices and Endpoints- Introduction to Lecture
RaspberryPI-Interfaces(serial, SP1,12C)

10 4 2  [Programming — Python program with Raspberry Pl with Lecture
focus of interfacing external gadgets, controlling output, | Demonstration
reading input from pins Group

Discussion

11 4 5 |Case Study Lecture

Demonstration

12 4 3 |loT Physical Servers and Cloud Offerings — Introduction Lecture
to Cloud Storage models Presentation

13 5 2 |Communication APIs Lecture

14 5 2 |Webserver — Web server for 10T, Cloud for IoT Lecture

15 5 3 |Python web application framework Designing a RESTful Lecture

web API

Presentation
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