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Preamble

The syllabus and curriculum of Integrated M.Sc. Programme in Computer Science
designed by MG University has been adopted by St. Joseph’s College Moolamattom
(Autonomous) for the Five-Year Integrated Programme batch admitted in the year 2025.
The syllabus is so designed to make a set of highly talented and skilled computer
professionals enough to meet the requirements of software industry, research and
development as well as in academic arena of Computer Science. The five-year programme
spread across 10 semesters inculcates the knowledge in Mathematics and Statistics
essential for a computer professional in addition to computer programming skills.

The Integrated M.Sc. Programmes are designgd€as an alternative to the M.Sc. programmes

after the B.Sc. degree. A candidate_joining ne have to take serious efforts

On successful completion o th ill be able to meet all
expectations of the industry @r esearchvork feading to further laurels. The
integrated programme syllab s of Computer Science
as well as the latest addition Artificial Intelligence, Big

The syllabus of these Integ practical knowledge

than conventional cour 8 i ompulsorlly meant

The Primary objectives of the Programme a

a. To attract young aspirants to the field of Computer Science to join the newly
introduced pattern of Integrated PG programmes, Complete UG with PG as a
single package.

b. The programme can be a milestone for further research and development as
well as a successful career in software industry.

c. Aspirants can acquire entrepreneurial skills in software development enabling
the successful launching of start-ups or self-employment in IT related
platforms.

d. To generate skilled professionals as per the demands of industry.
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Eligibility Criteria for admission to
Integrated M.Sc. in Computer Science Data Science

The eligibility for admission is recommended as Candidate shall be required to
have passed the Plus Two in Kerala Syllabus or any other equivalent examination in
Science stream with Physics, Chemistry and Mathematics/Computer Science as

compulsory subjects.
OR

Candidate shall be required to have passed the Plus Two in CBSE / ICSE examination or
any other equivalent examination in Science stream with Mathematics/Computer

Science/Informatics Practices/ Informatio ology as one of the optional subjects.

”

Complementary papers “ and Qperation searchff and “Linear Algebra
are common for both integkated cod ‘ e firs n semestefs. For Integrated M.Sc.
g ary paper in the third

(graduation under normal circumstances.
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Integrated MSc Computer Science Data Science

Semester I
SI. | Course Code Title Hrs/ | Theory | Lab Lab/ Type of | Credits | Total
No. Week | Hrs/ Hrs/ | Theory | Course Hours
Weeks | Week
S

1 | SJCIEN1CCO1 | English1 5 5 Theory | Common 4 90
Course

2 | SJCICSC1CR2 | Programming in C 4 4 Theory Core 3 72
Course

3 | SJCICSC1CR3 | Introduction to 3 3 Theory Core 3 54
Computer Course

4 | SJCICSC1CR4 | Database Management Core 3 54
Systems Course

5 | SJCICSC1CM5 | Graph Theory and Compleme 4 72
Operations Resea ntary

6 | SJCICSC1CP6 | Software Lab I Core 4 108
Practical

TOTAL 21 450

1 | SJCIML2CCO1 Common 4 90
/ Course

SJCIHN2CCO1

2 | SJCICSC2CR2 Core 3 54
Course

3 | SJCICSC2CR3 Core 3 54
Course

4 | SJCICSC2CR4 Core 4 72
Course

5 | SJCICSC2CMS5 | Linear Algebra Compleme 4 72
ntary

6 | SJCICSC2CP6 | Software Lab II Core 4 108
Practical

TOTAL | 25 19 6 22 | 450

Semester III

1 | SJCICSD3CR1 | Introduction to Data 4 4 Theory Core 4 72
Science Course

2 | SJCICSC3CR2 | Programming in Python 3 3 Theory Core 3 54
Course

3 | SJCICSC3CR3 | R Programming and 4 4 Theory Core 3 72
Mathematics for Course

Artificial Intelligence

4 | SJCICSC3CR4 | Computer Organization 4 4 Theory Core 4 72

and Architecture Course
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SJCICSD3CM5 | Probability and 4 4 Theory | Compleme 4 72
Statistics ntary
SJCICSD3CP6 | Software Lab III: 6 6 Lab Core 2 108
Python and R Practical
Programming
TOTAL | 25 19 6 20 | 450
Semester IV
SJCIEN4CCO01 | English II 5 5 Theory | Common 4 90
Course
SJCICSD4CM2 | Probability 4 4 Theory | Complem 3 72
Distributions and entary
Statistical Inference
SJCICSC4CR3 | Data Mining 4 4 Theory | Core 4 72
Course
SJCICSC4CR4 | Software Engineering Theory | Core 3 72
Course
SJCICSC4CR5 | Basics of Artificia Core 3 72
Intelligence Course
SJCICSD4CMP | Complementary Lal Complem 2 36
6 Programming For entary
Statistical Tools Practical
SJCICSD4CP7 | Software lab IV Core 1 36
Practical
TOTAL 20 450
SJCICSC5CR1 | Principles of Ma Core 4 54
learning Course
SJCICSC5CR2 | Web Applicafiony, i Core 3 72
Developme Course
PHP
SJCICSC5CR3 | Programming in ve§'|'_ OSEPH’S4CO |_|_EG| Core 3 72
Course
SJCICSC5CR4 | IT and Environm % ; Core 4 54
NOMO}{ Course
SJCICSD5PR5 | Project Minor - Phase | 3 Core 54
Project
Minor
SJCICSD5CP6 | Software Lab V: Java 8 8 Lab Core 3 144
and PHP Practical
TOTAL 25 14 11 17 450
Semester VI
SJCICSC6CR1 | Linux and Shell 3 3 Theory | Core 3 54
Programming Course
SJCICSC6CR2 | Computer Networks 4 4 Theory | Core 4 72
Course
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SJCICSD6CR3 | Mobile Application 4 4 Theory | Core 4 72
Development using Course
Kotlin
SJCICSC6EA1/ | Elective 1 [Bunch A] 3 3 Theory | Core 3 54
2/3 Elective
SJCICSD6PR4 | Project Minor Phase II 7 7 Lab Core 4 126
Project
Minor
SJCICSD6CP5 | Software Lab VI: 4 4 Lab Core 2 72
Mobile Application Practical
Development using
Kotlin
TOTAL | 25 14 11 20 450
sjcicscycrl | Gomputational Theory | 2T 4 72
Mathematics Course
SJCICSD7CR2 Applied_ Statistics fg Core 4 72
Data Science Course
Advanced Python Core
SJCICSD7CR3 | Programming for d 4 72
. Course
Science
SJCICSD7CR4 Data En_gineerln ‘ Core 3 79
Data Science Course
Software Lab VI Core
SJCICSD7CP5 | Python Progra Practical 3 90
Lab for data Scieface
SJCICSD7CP6 Soﬁware 'Lab VIII Core . 2 72
Engineering Practical
20 450
SJCICSDBEBL/ | pective 2 [BuncHBP |- OSEPH'S4C0 Lore 4 | 72
2 ' AMATT Elective
sjcicscgcry | AAdvanced Deep NOMOL cory | SOr€ 4 72
Learning Techniques Course
SJCICSD8CR2 | Data Visualization Theory | £°T¢ 4 72
Course
SJCICSDBEC1/ Elective 3 [Bunch C] 4 4 Theory Core. 4 72
2 Elective
Software Lab IX: Deep Core
SJCICSDBCP3 Learning Lab using R 4 4 Lab Practical 2 72
Software Lab X: Data Core
SJCICSD8CP4 | Visualization Lab using 5 5 Lab : 2 90
Practical
Tableau
TOTAL | 25 16 9 20 450
Semester IX
?]2CICSD9ED1 Elective 4 [Bunch D] 4 4 Theory g?ercetive 4 72
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Text Analytics & Core
SJCICSDI9CR1 | Natural Language 4 4 Theory 3 72
. Course
Processing
SJCICSDICR2 | Web Analytics 4 4 Theory | 20T 4 72
Course
SJCICSCIEEL/ | g1 ctive 5 [Bunch E] 4 4 Theory | 7€ 4 72
2 Elective
Software Lab XI: NLP Core
SJCICSDICP3 using R/Python 4 4 Lab Practical 2 72
Case study and Minor Core
SJCICSD9PR4 ° Study 5 5 |Lab Project 3 90
project .
Minor
TOTAL | 25 16 9 20 450
Core
SJCICSDXPR1 | Major Project Project 16 450
Major
SJCICSDXVV?2 Comprehensive Vive Core Viva 4
Voce Voce
20 450

Electives: Intes

ata Science

SJCICSDSEB1

SJCICSDSEB2
SJCICSD8EC1 Image and Video Analytics
SJCICSD8EC2 Geospatial Analysis
Bunch D
SJCICSD9ED1 Healthcare data Analytics
SJCICSD9ED2 Social media Analytics
Bunch E
SJCICSCIEE1 Block Chain Technology
SJCICSCO9EE2 Big Data Analytics
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St. Joseph’s College Moolamattom

(Autonomous)
SEMESTER -1
SL Course Code Title Hrs./ Credit | Total
No. Week S hours
1 SJCIEN1CCO1 | English - I (T) 5 4 90
2 SJCICSC1CR2 4 3 72
3 SJCICSC1CR3 3 3 54
4 SJCICSC1CR4 3 3 54
5 SJCICSC1CM5 4 4 72
6 SJCICSC1CP6 6 4 108
21 450

Course Code: SJCICSC1CR2
Total Credits: 3

Course Objectives

On completion of the course:

the student will be able to write a complete C program

he/she will be able to use decision making statements and looping structures
should have a clear concept on one-dimensional, two-dimensional arrays,
modular programming using user defined functions

clarity on concept of strings, structures and Unions

should be able to use files for input and output

basic ideas on dynamic storage allocation and command line arguments
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Module 1:

Algorithm and flow chart (structure, desirable qualities, simple examples (sequential,
branching and iterative)). Basic concepts in machine language program and program
execution, assembly language program and assembler, High level language program and
translators (compilers and interpreters). Procedural programming paradigm - examples.
Steps in developing a program - (problem analysis, algorithm design, coding, debugging,
testing, documentation). Approaches - top down and bottom-up approaches. C Language
- structure of a C program - simple sequential program. Role of editor. Compilation,
linking and execution under Windows and Linux. IDEs. Types of errors. (14 Hrs.)
Module 2:

Keywords, constants, variables, data types and variable names, assignment statement.
Operators and expressions (including increm@nt, decrement and sizeof() ), precedence
and order of execution, mixed mode expresgionsiand type conversions. Elementary ideas

Module 3:
Control statements: The w
the break statement and

programs. (14 Hrs.)

Module: 4
Arrays, arrays and fu Iii S.

in C. Example programSsingarrays,anaes

operations). Pointers - ]
and strings, pointers and fuhcohs) DySafie[tferfofyall¢cation, Simple programs using
MOOLAMATTOM

pointers. (16 Hrs.)

Module 5:
Structures - basics, array of structures, poin
self-referential structures, union. Programs using structures. The Pre-processor: File
Inclusion, Macro Definition and Substitution, Macros with Arguments, Nesting of Macros,
Conditional Compilation. (Simple illustrative examples) File Management: Defining and
Opening a file, Closing Files, Input/Output Operations on Files, Predefined Streams, Error
Handling during 1/0 Operations, Random Access to Files, Command Line Arguments.
Simple examples of file creation. (16 Hrs.)

d structures, structure and function,

Book of Study
1. Programming in Ansi C: E Balagurusami 8th edition MC GRAW HILL INDIA
publishers
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References
1: Programming with C: Byron S Gottfried, schaumes outline series 4th edition
2: Programming in C: Ashok n Kamthane: Pearson education 3rd edition
3: Let us C: Yeshwant Kanetkar 16th edition BPB publishers

Course Title: Introduction to Computer
Course Code: SJCICSC1CR3
Total Credits: 3

Course Objectives

After successful completion of the course the students will be able to:
e understand basic functions of comp
including memory & operating sys

hardware, software components

Module: 1
Introduction: Functional uflitg=e rent types of computers
Computer Software and Hard L oftware and Application

Module: 2
Interaction with Com on: Input devices,

emory, different

Different types of PC Operating Systems File Management (file access methods, flle
operations, file naming). Computer Network: Basic elements of communication system,
Data transmission modes. Data transmission speed, Data transmission media (twisted
pair wire, coaxial cable, Microwave system, Communication satellite, Optical fibers),
Modems, Categories of networks (PAN, CAN, LAN, WAN, MAN). (12 Hrs.)

Module: 4

Internet: Definition, Working of Internet, Major features of Internet, Major services
(WWW, Electronic mail, FTP, Chat, Instant messaging, Telnet, Usenet News, Online
services, Peer-to-peer services), TCP/IP, URL's, Web Browsers, Major elements of
Internet Search engines, Popular Search Engines, Uses of the Internet, WWAN, Academic
service (INFLIBNET, NOTEL, NICNET, BRNET). (12 Hrs.)
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Module: 5

Introduction to Cyber World: Cyber space, introducing cyber laws, Scope of cyber laws
(E-commerce, online, contracts, IPRs (copyrights, trademarks, and software patenting);
cyber ethics, Cyber Addiction- types of internet addiction, causes of cyber addiction,
effects of Internet addiction; Cyber Crimes-Introduction, categories of cybercrime, types
of cybercrimes. (10 Hrs.)

Book of Study
1. Peter Norton's- Introduction to Computers, Sixth edition, Tata McGraw Hill
2. PK Sinha & Priti Sinha - Computer Fundamentals, Fourth Edition, BPB
Publications.
3. Barkha and U. Rama Mohan - Cyber Law Crimes, Asia Law House, New edition

References
1.V Rajaraman " Introduction
2. Harley Hahn - The Interne

oy" Prentice-Hall of India.
Graw-Hill edition
Wew Era Law publication

Total Credits: 3

Course Objectives

cotmponents of DBMS
concept of tables
d databases using

Module: 1
Database Management System Concepts: Introduction, Significance of Databases,
Advantages of database approach; Data Independence; Components of Database Systems,
classification of Users, the Database Administrator (DBA) and his responsibilities;
advantages and disadvantages of Database Management System. (9 Hrs.)

Module: 2

Entity attributes and Data Models for a Database; Entities and their Attributes, different
types of Entities and Attributes, Association and relationships and their different types E-
R Diagrams. Data Models, Hierarchical, Network and Relational data models. Benefits and
Application of each Data models. (9 Hrs.)

14| Page



Module: 3

DBMS Architecture and Schema, Data Dictionary. Three Level Architecture of DBMS, The
External Level or Subschema, The Conceptual Level or Conceptual Schema, The Internal
Level or Physical Schema, Data Definition Language, Data Manipulation Language:
Database Management System Structure, Database Manager, Database Administrator,
Data Dictionary: Brief introduction to Distributed databases and Client /Server
Architecture. (10 Hrs.)

Module: 4

The Relational Approach to DBMS: The Concept of relations in Mathematics,
Mathematical concept of sets, relations and functions, Relational 0000 approach to
DBMS Attributes and Domains; concept and properties of tables, cardinality and degree
of relations, keys and different types of keys;\strong entities and weak entities Entity

Module: 5

The Structured Query Lang . f introduction to query
languages and its evolution sgeleat queries,)Data Definition Commands :
Data types in SQL, CREATE : cOnstraints in SQL, Basic
operations in Data Ma , DELETE, UPDATE,
Substring comparison using e N SQL set operations
UNION, EXCEPT, INTERS ey B L plex queries in SQL,
Nested queries, EXISTS ané ributes and Joining of

Book of Study
1. Raghu Ramakrishwa
Graw Hill International

References
1. Fundamentals of Database
Education
2. An introduction to database systems C.] Date 8th edition. Pearson education
3. Abraham Silberschatz, Hentry F.Korth and S.Sudharssan,"Database System
Concepts", 4th Edition, Tata McGraw Hill.

ems 7th edief: Elmasri & Navathe: Pearson
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Course Title: Graph Theory and Operations Research
Course Code: SJCICSC1CM5
Total Credits: 4

Course Objectives
On completion of the course, the student should have:

e Tounderstand and apply the fundamental concepts in graph theory.

e To identify parts of a tree.

e To familiar with different tree traversal methods.

¢ To understand mathematical models used in Operations Research

e Toapplylinear programming problems, Transportation problems and assignment

problems.

Module 1: Graphs
Graphs and Graph Models, Gia

Book of Study
1. Kenneth H Rosen; Discrete Mathematics and Its Applications; 6th Edition; Tata Mc
Graw-Hill Publishing Company Limited
2. Belly E Gillet - Introduction to Operations Research (A Computer Oriented
Arithmetic Approach) (Tata Mc. GrawHill)
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Course Title: Software Lab 1
Course Code: SJCICSC1CP6
Total Credits: 4

The candidate needs to submit a Lab Record, duly signed by the teacher in charge and
Head of the Department, (minimum of 20 Programs, (10+10, C and SQL), failing which
he/she will not be allowed to attend the external software lab examination. The Lab
record should be hard binded with name of college and the emblem of the college
depicted on the first page and should be properly indexed.

1. Syllabus for C programs (54 Hrs.)

1. Simple Programs to familiarize printf() #ad scanf() functions.

4. Programs Based on Ong
sort, matrix addition, mul

structure as argunie | 8

9. Simple programs M f oeinie h -

| ST. JOSEPH’S COLLEGE
MOOLAMATTOM

1. Data definition commands - CREATE, ALTER, DROP, Adding Constraints Primary
key, foreign key, unique key, check, not null.

2. Basic SQL queries INSERT, SELECT, DELETE, UPDATE, using multiple tables,
ordering of rows using ORDER BY option, set operations using UNION, EXCEPT,
INTERSECT, Substring Comparison using LIKE operator, BETWEEN operator.

3. Complex Queries Nested Queries, EXISTS and UNIQUE/DISTINCT functions, NULL
values, renaming of attributes and joining of tables, Aggregate functions and grouping.

4. Managing views, Simple stored procedures.
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ST. JOSEPH'S COLLEGE
MOOLAMATTOM
AUTONOMOU!

St. Joseph’s College Moolamattom
(Autonomous)

SEMESTER - 11

SL Course Code Title Hrs./ Credits | Total
No. Week hours
1 | SJCIML/SJCIHN 4 90

2CCo1
2 | SJCICSC2CR2 3 54
3 | SJCICSC2CR3 3 54
4 | SJCICSC2CR4 4 72
5 | SJCICSC2CM5 4 72
6 | SJCICSC2CP6 4 108
22 450

Course Code: SJCICSC2CR2

Total Credits: 3

Course Objectives

On completion of the course, the student will be able to understand:

Object oriented programming concepts and introduction of C++ Programming
language.

Different control structures used in C++ and implementation of functions in C++.
Importance of class and objects concept in programming

Role of constructors and destructors and importance of Operator overloading
Different types of inheritance and implementation of polymorphism.
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Module 1:

Principles of Object-Oriented Programming, Beginning with C++ Object Oriented
Technology, Disadvantages of conventional Programming, Programming Paradigms, Key
concepts of Object-Oriented Programming, Advantages of OOP. Parts of C++ program,
Types of tokens, Data types in C++, Type modifiers, Type casting, Constants, Constant
pointers, Operators in CH, Referencing and dereferencing operators, Scope access
operator, Memory management operators. (10 Hrs.)

Module 2:
Control structures and functions in C++ Decision making statements, Loops in CH,
Function in C++ - The main function, Parts of a function, Passing arguments, Return by
reference, Default arguments, Inline function, Function overloading, Principles of
function overloading. (12 Hrs.)

Module 3:

Classes and Objects Structures 4 ing Objects, public private
. i of member functions,
Outside member function inline, Rule i i : iding, Memory allocation

for objects, Static member va ¥ N tioNSA ) jects, Objects as function

Destructors, Operator
T itary aberitors, Overloading

overloading, Over loa@ingsunary‘eperators; @
o)l C

with friend function, Wm

Module 5:

specifiers and simple inherita T mq@ﬁgmﬁirt ald@se classes, Constructors
Destructors and inheritance, Advarttages and disad¥@ntages of inheritance. Pointer,
Pointer declaration, void pointers, wild pofnters, Pointers to objects, this pointer,
Pointers to derived classes and base classes, Binding in C++, Pointer to derived class
Objects, Virtual functions, Rules for virtual functions, Pure virtual functions, Abstract

classes, Working of virtual functions, Object slicing. (12 Hrs.)

Book of Study
1. Ashok N. Kamthane, Object oriented Programming with ANSI & Turbo C++, First
Edition, Pearson India

References

1. E. Balagurusamy - Object Oriented Programming with CH, Fifth edition, Tata McGraw
Education Hill, 2011.

2. Ravichandran-Object Oriented Programming in C++, TMH, 3rd Edition
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Course Title: Data Structures using C++
Course Code: SJCICSC2CR3
Total Credits: 3

Course Objectives

Upon successful completion of this course, students should be able to:
e Describe fundamental concepts of data structures.
e [llustrate the representation of arrays in memory and operations on it
e Compare and Contrast different searching and sorting techniques.
e Design operations on linear data structures such as stacks and queues.
¢ Implement operations on various typegof linked lists.

Module 1:
Introduction to Data Structures, 4

Module 3:
Search and Sort: Seare

of queue, Simple queue operations. Circular qU
(12 Hrs.)

eues, Double ended queue, Priority queue.

Module 5:

Linked List: Linked list-definition, Components of linked list, Representation of linked list,
Advantages and disadvantages of linked lists, Types of linked list. Singly linked list.
Operations on singly linked list, Creation, Insertion, Deletion, Search and Display. Doubly
linked lists, Operations on doubly linked lists, Creation, Insertion, Deletion, Search and
display. Circular linked list, Operations on circular linked list, Creation, Insertion,
Deletion, Search and Display. (12 Hrs.)

Book of Study
1. G.S Baluja, Data Structures Through C++ (A Practical Approach), Danapat Rai & Co.
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References
1. Ellis Horowitz and Sartaj Sajni, Fundamentals of Data Structures, Galgotia publications
2. Seymour Lipschutz, Theory and Problems of Data Structures, Schaums outline series

Course Title: Operating Systems
Course Code: SJCICSC2CR4
Total Credits: 4

Course Objectives

After completing the course, the student should be able to explain
e The fundamental concepts regarding 3

e Concept of a process and manageme

Module 1:

Introduction OS Definition//F# : Ope g systems-Batch Operating
System, Multi programmig ari ime, di ted operating systems -
Operating System Operati - e réti e # User Operating System

Interface, System Calls, T

Module 2:

process lists, proces
system services for pre

System, operating
es of schedulers,

scheduling and performa i 5, multiple processor
scheduling. (14 Hrs.)

Module 3:
Inter process synchronization and communicaion Concurrent Processes, need for inter
process synchronization, critical section problem, mutual exclusion, mutual exclusion
algorithms, semaphore definition, primitives, implementation of semaphores, monitors
Deadlocks - Definition, Deadlock characterization, Resource allocation graph, methods
for handling deadlocks, deadlock prevention, deadlock avoidance, safe state, resource
allocation graph algorithm, Banker's algorithm, deadlock detection, recovery from
deadlock. (16 Hrs.)

Module 4:

Memory Management Preliminaries, address binding, dynamic linking and loading,
Overlays. logical versus physical address space, Swapping, Contiguous allocation -
fragmentation, OO compaction, Paging-principles of page allocation, structure of page
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table, hardware support, multi-level paging, Segmentation-principles of operation,
hardware, implementation of segment table, protection and sharing, fragmentation,
segmentation with paging. Virtual Memory-Demand paging, Page replacement
algorithms page allocation policies - Thrashing, hierarchical address translation tables,
MMUS. (16 Hrs.)

Module 5:

File Management: File structure, File types, File access, File attributes, File operations.
Directories - Flat directory systems, hierarchical directory systems. File system
implementation Allocation methods, contiguous allocation, linked allocation, indexed
allocation. (12 Hrs.)

Book of study
1. Silberschatz, Galvin, Gagne: Operating Sygsfe

oncepts, 7th Edition.

References
1. Andrew S. Tanenbaum, —,M
2. Dhamdhere, system softwa
3. H M Deitel, An Introductio
4. Tanenbaum, Modern Oper;

dergOperating System, Pre all India.
o) .
Graw Hill.

eara npsyste mﬁ
o Operating,System - Adison Wesley.

L]

PrenticerHall.

PeprsonHE dégati
LIBERATES

Course Code: SJCICSC2CM
Total Credits: 4

Course Objectives

e Able to devel e m: nd deep learning

algorithms

e Able to choose propér hypgrparamefens|and d€uélgp a befter model.

Vector Spaces: Rn and Cn, lists, Fnand digrée on Fields, Definition of Vector spaces,
Subspaces, sums of Subspaces, Direct Sums, Span and Linear Independence, bases,

dimension. (15 Hrs.)

Module 2: Linear Maps

Definition of Linear Maps - Algebraic Operations on - Null spaces and Injectivity - Range
and Surjectivity - Fundamental Theorems of Linear Maps - Representing a Linear Map by
a Matrix - Invertible Linear Maps - Isomorphic Vector spaces - Linear Map as Matrix
Multiplication - Operators - Products of Vector Spaces - Product of Direct Sum - Quotients
of Vector spaces. (20 Hrs.)
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Module 3: Eigenvalues, Eigenvectors and Eigenspaces
Eigenvalues and Eigenvectors - Eigenvectors and Upper Triangular matrices -
Eigenspaces and Diagonal Matrices. (20 Hrs.)

Module 4: Inner Products and Norms

Inner Products, Norms, Orthonormal Bases, Self-Adjoint and Normal Operators, Spectal
theorem, Polar Decomposition and Singular Value Decomposition. (proof of all theorems
are excluded for module 4) (17 Hrs.)

Book of study
1. Sheldon Axler, Linear Algebra Done Right, Third Edition Springer, 2017.

Course Title: Software Lab 1I
Course Code: ICSC2CP6
Total Credits: 4

The candidate needs to sub
Head of the Department, (mini
he/she will not be allowed

1. Programs based on d
2. Programs based onsa

\,o“ verloading

and friend functions

4. Programs based o.n cd sﬁ‘Ittlon,s(E#J;L,é t @J‘J‘fgﬁgr tors.
5. Programs based on in eritaM(Q(Q‘eAMeIQMerita e, Polymorphism

IL. Syllabus for Data structures*usifi PE MMQ

to function.
3. Programs based

Student needs to code and implement CPP programs for the following:
Arrays - Insertion, Deletion, Polynomial addition using arrays Sort - Selection,
Insertion, Quick Search - Linear search, Binary search Sparse matrix:- Sparse form
representation, transpose and addition using the sparse form Stack: Implementation
using arrays (linear stack), Infix to postfix conversion, Postfix evaluation Queue: -
Implementation using arrays (linear queue), Implementation of circular queue Singly
linked list - Implementation using dynamic memory allocation techniques, arrange
the list based on the ascending or descending order of the information field,
concatenate two linked lists, interchange any two nodes in a list, Implementation of
circular list, Implementation of linked stacks and queues. Doubly linked list -
Implementation of doubly linked list, Implementation of circular doubly linked list.
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St. Joseph’s College Moolamattom
(Autonomous)

ST. JOSEPH'S COLLEGE
MOOLAMATTOM
AUTONOMOLU:

SEMESTER - 111

SI. | Course Code Title Hrs./ | Credits | Total
No. Week Hours
1 | SJCICSD3CR1 | Introduction to Data Science (T) 4 4 72
2 | SJCICSC3CR2 3 54
3 | SJCICSC3CR3 3 72
4 | SJCICSC3CR4 4 72
5 | SJCICSA3CM5 4 72
6 | SJCICSD3CP6 2 108

20 450

e To develop fundamental kM@QMMMIQMerIyi g data science and give

e Know standard methods of data’a ormation retrieval.
e Able to formulate the problem of knowledge extraction as combinations of data

filtration, analysis and exploration methods.

Module 1:

Introduction: Data Science - Evolution of Data Science - Big Data and Data Science hype -
and getting past the hype - Why now? - Datafication - Current landscape of perspectives
- Skill sets needed, Statistical Inference - Populations and samples - Statistical modeling,
probability distributions, fitting a model. (14 Hrs.)

Module 2:
Data Analysis and Basic Tools: Exploratory Data Analysis and the Data Science Process -
Basic tools of Exploratory Data Analysis - Philosophy of Exploratory Data Analysis - The
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Data Science Process - Case Study, Three Basic Machine Learning Algorithms - Linear
Regression - k-Nearest Neighbors (k-NN) - k-means - Feature Generation and Feature
Selection. (16 Hrs.)

Module 3:

Feature Extraction: Feature Generation (brainstorming, role of domain expertise, and
place for imagination) - Feature Selection algorithms - Filters; Wrappers; Decision Trees;
Random Forests. (14 Hrs.)

Module 4:
Recommendation Systems: Nearest Neighbor Algorithm - Algorithmic ingredients of a
Recommendation Engine. Case Study. (14 Hrs.)

Module 5:

References
1. Cathy O’Neil and Rachel g, Straight Talk from the
Frontline”. O’'Reilly Edition, 2€
2. V.Bhuvaneswari, T. D actitioner’s Approach”, Sci-

LIBERATES ¢

Course Title: Progr
Course Code: SJCICSGEGR2

Total Credits: 3 '

Course objectives

After completing this coursé, the M@Q lwﬁlMATTOM
(AUTONOMOLIS)

learn how to design and program P peapplications.

understand basic knowled

e acquire object-oriented skills in Python.
able to work with python standard library.

Module 1:

Programming Environment and Python Basics: Getting Started with Python
Programming - Running code in the interactive shell, Editing, Saving, and Running a
script. Using editors - IDLE, Jupyter. Basic coding skills - Writing simple programs. (10
Hrs.)
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Module 2:

Building Python Programs: Data types, variables, operators. Control statements -
branching controls, simple if, if - else, if - elif -else; looping, while, for. Functions - defining,
calling, returning values, functions with default arguments, recursive functions, nested
functions and lamda functions. Strings - operation, string functions. Work with dates and
times. (10 Hrs.)

Module 3:
Containers: Lists - Basic list Operations and functions, List of lists, Slicing, Searching and
sorting list, List comprehension. Work with tuples and Sets. Dictionaries - Dictionary
functions, dictionary literals, adding and removing keys, accessing and replacing values,
traversing dictionaries, reverse lookup. (10 Hrs.)

Module 4:
Object Oriented Programming: Desig ance — multi-level and multiple
inheritance. Exceptions - Handle @ C andle multiple exceptions.

Module 5:

Scientific Python: NumPy - Basi . ith Sliging, Matrix Operations,
Random Numbers. Plotting i y ot, Ticks, Labels, and
Legends. Pandas: operatigns iles ing i ing,land Processing Data.

Book of Study
1. Kenneth A Lapb Pr s, 2/e, Cengage
Publishing,2016
2. Jeeva Jose, P m l’ plem solving with

Reference Books:
1. Allen B. Downey, Think Pytlons i ike a Computer Scientist, 2/e,
Schroff, 2016
2. Michael Urban and Joel Murach, Python Programming, Shroff/Murach, 2016
3. David M.Baezly, Python Essential Reference. Addison-Wesley Professional; 4/e,
2009.

26| Page



Course Title: R Programming and Mathematics for Artificial

Intelligence
Course Code: SJCICSC3CR3
Total Credits: 3

Course Outcome
¢ On completion first two units of the course, students will be able to use R language
for programming purposes
e The remaining three units will enable the student to become confident in the
mathematical portions needed in the field of artificial intelligence.
e Thelab sessions for the paper is so designed to make the student an expertin R to
solve problems in mathematics.

Module 1:

R Programming -Fundamentals re, data editing, use of R as
a calculator, functions and ogic and statements in R,
logical equivalence, Sets with pty set, Subset, Union,

jes. (12 Hrs.)

Module 2:

R Programming - Exploring T AR dta/organization, Arrays, and
Matrices, Basics of Arrays 3 : Matrix operations
Additional Matrix facilitie§, Lists and Bata Trames. M@pping models/to Machine Learning,

Evaluating and Validating models, Prebabilitjdistributions in R/Statistical models in R,

Bu1ld1ng, lmear modelsy Generalizeg Qe

Quantified Propositions, Proof by Mathematical Induction. (15 Hrs.)

Module 4:

Linear Algebra - System of Linear equations, Solving System of Linear equations, Linear
Independence, Vectors, Scalars, Addition, Scalar multiplication, dot product, vector
projection, cosine similarity. Support Vector Machines, Implementation using Python,
Classification using Support Vector Machines. (15 Hrs.)

Module 5:

Matrices, determinants, inverse of matrix. System of equations, Linear transformation -
rank and nullity, Consistency, and Inconsistency of linear system of equations, rank
nullity theorem, Echelon form of a matrix and Row reduced echelon form of matrix.
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Correlation coefficient, Eigen values and Eigen vectors. Principle Component analysis
(PCA) - Concepts and properties. Dimensionality reduction with PCA. (16 Hrs.)

Book of Study

1. N Matloaff ,“The art of R Programming”, No Starch Press, Inc, 2011, Ist edition,
ISBN-10: 1-59327-384-3, ISBN-13: 978-1-59327-384-2.

2. William B. Claster, “Mathematics and Programming for Machine Learning with R:
From the Ground Up” CRC Press; 1st edition (27 October 2020), ISBN:
9780367507855.

3. For Maths

4. Kenneth H. Rosen, “Discrete Mathematics And Its Applications”, 7th
Ed,McGrawHill, 2012.

5. Erwin Kreyszig, “Advanced Engineerif
2011.

References

1. Nina Zumel, John Mq
With R”, Manning Pub 'cat' ea 5876,9781617295874.

2. “Mathematics for Dat eN Ge aghine _Ledrning using R” by Eduonix,

athematics”, Wiley India, 9th Edition

Course Code: SJCICS
Total Credits: 4

Course objective

e Describe the fundamental orga

e Explain addressing modes, instruction formats and program control statements
e Analyze the organization and performance of system memory hierarchy

e Describe basic concept of parallel computing.

e Describe fundamentals concepts of pipeline and vector processing

Module 1:

Introduction: Functional units of a computer, Basic operational concepts, Bus structure,
Memory locations and addresses, Instructions and instruction sequencing, Instruction
execution. Instruction Formats, Addressing Modes. (16 Hrs.)
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Module 2:
Central Processing Unit: General Register Organization, Stack Organization, Instruction
Formats, Instruction Classification, Addressing modes. (14 Hrs.)

Module 3:
Memory: Memory Hierarchy, RAM, ROM, Cache Memories, Virtual memory. (12 Hrs.)

Module 4:

Pipeline and Vector Processing: Parallel Processing, Architectural classification scheme-
SISD, SIMD, MISD, MIMD, Pipelining, Arithmetic Pipeline, Instruction Pipeline, RISC
Pipeline, Vector Processing, Array Processor. (16 Hrs.)

Module 5:
Multi Processors: Characteristics of Mu
Interprocessor arbitration, Interprocessog
Coherence. (14 Hrs.)

processors, Interconnection Structures,
nication and synchronization, Cache

Book of Study
1. Computer Organizatio
Edition, McGraw Hill Bduecatio
2. Computer System Arghi
References
1. Computer Organizati
Pearson/PHI.
2. Computer Archited
McGraw Hills

Course Code: S]CICSD3CM5
Total Credits: 4

Course Objectives
e Acquire the mathematical foundations of probability and statistics for data science
activities.
e Learn probability with underlying motivation being statistics for data science.
e Learn hands-on on generating random numbers and programming for statistics.

Module 1:

Introduction to Statistics, concepts of a statistical population and sample, Data types-
qualitative and quantitative, discrete and continuous, primary and secondary. Different
types of scale- nominal and ordinal, ratio and interval.
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Data Collection and sampling techniques- SRS, systematic, stratified and cluster schedule
and questionnaire. Data collection: direct, using third parties, sending questionnaire, by
mail/telephone,

Classification and tabulation - One-way and two-way classified data, Preparation of
frequency distribution, relative frequency and cumulative frequency distributions.
Graphs: Stem-and-leaf chart, Pie Char, Bar Chart, Histogram, Frequency polygon,
Frequency curve and Ogives. (21 Hrs.)

Module 2:

Descriptive Measures: Averages- Arithmetic Mean, Median, Mode, Geometric Mean,
Harmonic Mean and Weighted averages. Quantiles- quartiles, deciles, percentiles.
Measure of Dispersion: Absolute and relative measures dispersion - Range, Quartile
Deviation, Mean Deviation and Standard Deviation, Co-efficient of variation, Box plot.

Module 3:

properties.
Conditional probability.

Mathematical Expectation:
Definition of - Raw moments, centra
Hrs.)

Module 4:

Correlation and Regression: Measure of association between two variables. Types of
correlation, Scatter diagram, Karl Pearson’s Coefficient of correlation and its
mathematical properties, Spearman’s Rank correlation and its interpretations,
Regression Analysis, linear regression equations, properties of regression coefficients,
Multiple regression model. (17 Hrs.)

Book of Study
1. S C Gupta and V K Kapoor; Fundamentals of Mathematical Statistics; Sultan Chand
and Sons New Delhi
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References
1.S P Gupta; Statistical Methods; Sultan Chand and Sons New Delhi
2. M R Spiegel; Theory and Problems of Statistics Schaum’s Outline Series.

Course Title Software Lab III: Python and R Programming
Course Code: SJCICSD3CP6
Total Credits: 2

I. Programming in Python- Lab. (54 Hrs.)
1. Programs using conditional Branching and looping
. Programs using functions and strings
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II. Programming using
1. R Program to add t
a. R Vector
b. R Operators
2. Find sum, mea
covers:
a. R Variables and

b. R Functions 1 SﬁtﬁOSEPH'S COLLEGE
3. R program to print the FIM’IQCQI'S%M&II

program covers: AUTONOMOUS)

a. Rif...else Statement
b. R while loop
4. R program to find the factors of a number. The program covers:

but from the user. The

a. R Functions
b. R for Loop
5. Calculator Application in R. The program covers:
a. Using with and without R objects on console
b. Using mathematical functions on console
6. Reading and writing different types of datasets
a. Reading different types of data sets (.txt, .csv) from web and disk and writing in
file in specific disk location.
b. reading Excel data sheet in R.
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c. reading XML dataset in R
7. Solve this system using R:
Compute the inverse of the resultant matrix, Compute the determinant matrix,
Compute the Eigenvalues/eigenvector. x1+x2=2 -x1+x2=4
8. Solve the system of linear equations using R.
5x+y=15,10x+3y=9
9. Write an R program to access the element at 3rd column and 2nd row, only the
3rd row and only the 4th column of a given matrix.
10. Descriptive statistics in R
a. Write an R script to find basic descriptive statistics using summary, str, quartile
function on mtcars & cars datasets.
b. Write an R script to find subset of
functions on iris dataset.

dataset by using subset (), aggregate ()

ST. JOSEPH’S COLLEGE
MOOLAMATTOM
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St. Joseph’s College Moolamattom
(Autonomous)

SEMESTER - IV

SL Course Code Title Hrs/ Credits | Total
No. Week Hours
1 | SJCIEN4CCO1 | English II (T) 5 4 90

2 | SJCICSD4CM2 3 72
3 | SJCICSC4CR3 4 72
4 | SJCICSC4CR4 3 72
5 | SJCICSC4CR5 3 72
6 | SJCICSD4CMP6 2 36

7 | SJCICSD4CP7 1 36

20 450

e Syllabus of Englis

Course Code: SJCICSD4CM2
Total Credits: 4

Module 1:

Discrete Distributions: Degenerate, Uniform, Bernoulli, Binomial, Hyper geometric,
Negative binomial, Geometric, Poisson, Mean, variance, m.g.f.,, their properties-fitting of
Binomial and Poisson, memory less property of Geometric distribution, multinomial
distributions and its applications. (17 Hrs.)

Module 2:

Continuous Distributions: Uniform, Exponential, Gamma, Cauchy, Pareto, and Laplace -
mean, variance, m.g.f, characteristic function, their properties - memory less property of
exponential distribution. Normal and Lognormal Distributions: Properties, fitting of
normal distribution, linear combination of normal variates, use of standard normal tables
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for various probability computation. Bivariate normal-marginal and conditional
distributions. Sampling Distributions: Concept of sampling distributions, Statistic(s) and
standard error(s). Mean and variance of sample mean when sampling is from a finite
population. Sampling distribution of mean and variance from normal distribution. Chi-
square, t, F distributions and statistics following these distributions. Relation among
Normal, Chi- square, t and F distributions. (19 Hrs.)

Module 3:

Point Estimation: Concepts of Estimation, Estimators and Estimates. Point and interval
estimation. Properties of good estimators- unbiasedness, efficiency, consistency and
sufficiency.

Confidence Intervals: 100(1-a) % confidencezintervals for mean, variance, proportion,
difference of means and proportions and vaganges. (17 Hrs.)

Yot ESEQAH and alte

’ aate hypotheses, simple and
and [ e@rlt 0 ize and power of a test,
&y AT

Z-tests Jfor means, differe means, proportion and
qtrare teStsifo He

Module 4:
Testing of Hypotheses: Statisti
composite hypotheses, type-
p- value, large sample tests
difference of proportion, chi
of fit. Normal tests for mea
for mean and difference of

ogeneity and goodness

of parametric tests. (19 H

Book of Study
1. Rohatgi V.K. An{]
Wiley and sons
References
1. Gupta S. C. and Kapoo
edition, Sultan Chand and
2. George Casella, Roger L. Berg & atlsycgl}ﬁg
3. Goon A. M., Gupta M. K., and Dasgupta 005). Fundamentals of Statistics, Vol. I,
8th edition, World Press, Kolkatta.
4. Gibbons J.K (1971). Non-Parametric Statistical Inference, McGraw Hill.

VST OSEE LEGMEth matical Statistics, 11th
MOGLA )i‘i"‘]t '

Course Title: Data Mining
Course Code: SJCICSC4CR3
Total Credits: 4

Course Objectives
e To identify the scope and essentiality of Mining
e To analyze data, choose relevant models and algorithms for respective
applications. To develop research interest towards advances in data mining.
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e To introduce the basic concepts and techniques of Data mining

Module 1:
Introduction: What is Data mining? Data Mining Tasks, KDD process, Major issues in Data
Mining, Data objects and Attribute types- Nominal, Binary, Ordinal and Numeric

attributes, Measuring the central tendency- Mean, Median and Mode. Data Warehouse.
(12 Hrs.)

Module 2:

Data Pre-processing: Needs of Pre-processing the Data, Data Cleaning- Missing Values,
Noisy Data, Data Cleaning as a Process. Data Integration- Redundancy and correlation
analysis, Data Reduction- Attribute Subset Selection, Dimensionality Reduction,
Numerosity Reduction, PCA. Data Transfopmation strategies, Data transformation by

Module 3:

Association Analysis- Frequent patte minolog association analysis-
Binary representation, ItemSet @id s 5 ion Rule, Support and
Confidence, Frequent Item set/géfeta SMAPLIOITATD , Generating Association
Rules from Frequent Itemgets;=FP=Grp\ 8 i Association Analysis to

strapping, Measuring cla
Theorem, Bayesian AP
construction, ID3, Issu
Pruning, The problem ‘6
(CART) (16 Hrs.)

Module 5:
Cluster Analysis: Introduction, Basic eri edS- Partitioning methods- k-Means
and k- Medoid. Hierarchical Methods - Agglomerative and Divisive Hierarchical
Clustering. Density Based Methods - DBSCAN, OPTICS. Grid Based- STING, CLIQUE,
Outlier Analysis- what are outliers, Types of outliers, Outlier detection methods -
Statistical Distribution-based Outlier Detection, Distance-Based Outlier Detection. Mining
other kinds of data - Mining spatial data, mining multimedia data, mining text data,

mining web data. (16 Hrs.)

Book of Study
1.Jiawei Han & Micheline Kamber, Data Mining, Concepts and Techniques,3rd
Edition.
2.Pang Ning Tan, Michael Steinbach and Vipin Kumar, Introduction to Data Mining,
Pearson India Education Services.
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References
1. Arun K Pujari, Data Mining Techniques, University Press
2. Sam Anahory & Dennis Murray, Data Warehousing in the Real World, Pearson
Education, Asia.
3. Paulraj Ponnaiah, Data Warehousing Fundamentals, Wiley Student Edition

Course Title: Software Engineering
Course Code: SJCICSC4CR4
Total Credits: 4

Course Objectives
Upon the completion of the course, stud

e Recognize the importance i tware Development life cycle.

e Understand the various$ i 38$0Ci ithydifferent models and their
significance.

e To provide better
Engineering

Module 1:
Introduction: Evolutig
models: A few basic
models, Spiral model,

" ST. JOSEPH’S COLLEGE

Module 2: MOOLAMATTOM
Software Project ManagemehtProf KUTGN@M@UQCS project size estimations,

Project Estimation Techniques, B3 odel, Scheduling, Organization
structure, Team structure, Staffing, Risk Management, Software Requirements Analysis
and Specification: Requirements gathering and analysis, Software Requirements
Specification (SRS) (14 Hrs.)

Module 3:

Software Design: overview of the design process, how to characterize a good software
design, Cohesion and Coupling, Layered arrangements of modules, Approaches to
software design, Function oriented design: Overview of SA/SD Methodology, Structured
analysis, Developing the DFD model of a system, Structured Design, User Interface design:
Characteristics of a good user interface, Basic concepts, Types of user interfaces (14 Hrs.)
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Module 4:

Coding and Testing: Coding, Code review, Software documentation, Testing, Unit testing,
Black box testing, white box testing: Basic concepts, Debugging Integration testing,
system testing, Software Reliability and quality management: Software reliability,
Software quality (14 Hrs.)

Module 5:

Software maintenance: Characteristics of software maintenance, Software reverse
engineering, Software process models, Estimation of maintenance cost, Software Reuse:
Basic issues in any Reuse Program, A Reuse approach, Reuse at Organization level,
Emerging Trends:Client Server Software, Client Server architectures, CORBA, Service
Oriented Architecture (SOA), Software as a Service (SaaS). (16 Hrs.)

Book of Study
1. Fundamentals of Softwape Engi thE@dition by Rajib Mall, PHI Learning
Pvt. Ltd., February 2019
References
1. Software Engineer
October 2018.
2. Software Enginee
Presman, 7th editio

e Should have sound knowledge in the field of probability and correlation and
regression

Module 1:

Introduction to Al-Problem formulation, Problem Definition -Production systems,
Control strategies, Search strategies. Problem characteristics, Production system
characteristics - Specialized productions system- Problem solving methods - Problem
graphs, Matching, Indexing and Heuristic functions -Hill Climbing-Depth first and Breath
first, Constraints satisfaction - Related algorithms, Measure of performance and analysis
of search algorithms. (14 Hrs.)
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Module 2:
Knowledge representation, Knowledge representation using Predicate logic,
Introduction to predicate calculus, Resolution, Use of predicate calculus, Knowledge

representation using other logic-Structured representation of knowledge. Game playing.
(14 Hrs.)

Module 3:
Differentiation, Limits and continuity rules of differentiation, Derivatives, Scalar
derivatives, Partial derivatives, Differentiation of univariate functions, Partial
differentiation and gradients, Gradient of vector valued function. Gradient of matrices.
Optimization using gradient functions, constrained optimization, and Lagrange
multipliers. Convex optimization. Back propagation in neural networks, implementation
and application. (15 Hrs.)

Module 4:

Generating Functions of Sequep s of Generating Functions
Recurrence Relations, Sol tution and Generating
Functions, The Method of Charac omogeneous Recurrence

Module 5

Probability, basics, Conditio ributions - Binomial
Poisson, normal distribution iptive Statistics, Regression
and correlation, Bayesian€lassifica i s. (14 Hrs.)

Books of Study

1. Artificial Intelligg
2. Kenneth H. RoSé€
Hill, 2012.

d I ation.

th Ed, McGraw-

2011.
4. Walpole, R. E., Myers, R

Course Title: Complementary Lab: Statistical Analysis Using R
Course Code: SJCICSD4CMP6
Total Credits: 2

Programs based on the following concepts: (36 Hrs.)

Doing Math and Simulation in R, Math Function, Cumulative Sums and Products-Minima
and Maxima- Calculus, Functions for Statistical Distribution, Sorting, Linear Algebra
Operation on Vectors and Matrices, Set Operation, Input /output, Accessing the Keyboard
and Monitor, Reading and writer Files,
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Probability Distributions, Normal Distribution- Binomial Distribution- Poisson
Distributions Other Distribution, Basic Statistics, Correlation and Covariance, T-Tests,
ANOVA.

Linear Models, Simple Linear Regression, -Multiple Regression Generalized Linear
Models, Logistic Regression, - Poisson Regression.

Course Title: Software lab IV
Course Code: SJCICSD4CP7
Total Credits: 1

Software Lab IV- Data Mining Implementat
1. Implement Apriori algorithm for fge

jlon using Python & R (36 Hrs.)
ent item set generation using Python.

a. KNN
b. Decision Tree

a. K-means
b. K-medoid

to find out relation
of a student in an

a. Find the correlation matrix
b. Plot the correlation plot on dataset and visualize an overview of
relationships among data on iris dataset.

c. Analysis of covariance: Variance (ANOVA), if data have categorical
variables on iris data.
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St. Joseph’s College Moolamattom

(Autonomous)
SEMESTER -V
SL. | Course Code Title Hrs./ Credits | Total
No. Week Hours
1 | SJCICSC5CR1 | Principles of Machine learning (T) 3 4 54
2 | SJCICSC5CR2 | Web application Devglgpment Using 4 3 72
PHP (T) A
3 | SJCICSC5CR3 4 3 72
4 | SJCICSC5CR4 3 4 54
5 | SJCICSD5PR5 3 - 54
6

SJCICSD5CP6

3 144

450

Logistic Regression, Support Vector Machine, Naive Bayes Classifier.
¢ To understand the biological neural network and to model equivalent neuron

models.

Module 1:

Introduction to Machine Learning - Machine learning basics, Types of machine learning,
Applications of Machine Learning, Basic types of data in Machine learning, Data pre-
processing, Predictive Vs Descriptive models, training a model, training versus testing,
cross validation, overfitting & underfitting, Bias variance tradeoff, error measures,

evaluating performance of a model. Introduction to feature engineering, ML tools in
Python. (12 Hrs.)
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Module 2:

Linear Regression - Problem formulation, Parameter Estimation, Bayesian Linear
Regression, Multiple linear regression, fitting simple linear and multiple linear regression
equations with examples, regularization techniques, case study and implementation. (10
Hrs.)

Module 3:

Logistic Regression - Interpreting Parameters in Logistic Regression, Inference for
Logistic Regression, Logistic Models with Categorical Predictors, Multiple Logistic
Regression, Fitting Logistic Regression Models and its implementation using real life
examples. (10 Hrs.)

Module 4:
Support Vector Machine (SVM) Algorlth 7

ypes of SVM, Hyperplane and Support

Module 5:
Artificial Neural Network (
Network (BNN), Compari
characteristics of neural
McCulloch-Pitts model,
architecture. Backpropag
single layer ANN, multila
output layer computation, ba
BPN, learning. (12 '4‘

Books of Study
1. Machine Learning,
Person, 2020.

2. Marc Peter Deisenro
Learning”, 2020.

3. Aurelien Geron, “Hands-On Machin€ Learning with Scikit-Learn, Keras &
TensorFlow” Powered by Jupyter, published by O’Reilly Media.

4. Artificial neural network, B. Yegnanarayana - PHI Publication.

5. Neural networks, Fuzzy logic and Genetic Algorithms; S. Raj Sekaran and
Vijayalakshmi Pari

puli, Amit Kumar Das,

aikAf DS BRHEagian] (HE R
MOO LAMATTOM

athematics for Machine
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Course Title: Web application Development Using PHP
Course Code: SJCICSC5CR2
Total Credits: 3

Course Objectives

Upon successful completion of this course, students should be able to:
e Develop web applications using Php and MySQL database.
e Usejava scripts and jQuery in client side
e Use CSS concepts in Webpage designing

Module 1:
Introduction to PHP- Structure of PHP-Cq
Assignment, Variable Typing, Constants, Pge
Functions, Variable Scope.
Expressions and Control
Statement, elseif Statement, s
Loops, for Loops, break, conti

ents, Basic Syntax, Variables, Variable
ed Constants, echo vs print Command,

lepals- if Statement, else
g- while Loops, do...while

Creating an Object,
, Writing Methods,

Including and Requiring /Fi
Accessing Objects, Clo

Module 2
PHP Arrays -Basic Acge
Using the array Ke

‘MH'EW' ays, Assignment
T VY | Array Functions
¢) $_POST Array, create,

insert, delete, update, select oper@tiénsih MPSQL Fat@bade using PHP, Form Handling -
ildi ieving alw€s, Input Types, HTML5

required Attribute, Override Attributes, width and height Attributes, min and max
Attributes, step Attribute, form Attribute, list Attribute, color Input Type, number and
range Input Types, Date and Time Pickers. (14 Hrs.)

Module 3:

Exploring JavaScript - JavaScript and HTML Text- Using Scripts Within a Document Head,
Including JavaScript Files, Using Comments, Semicolons, Variables- String Variables,
Numeric Variables, Arrays, Variable Typing, Functions, Global Variables, Local Variables,
Document Object Model document.write, console.log, alert, Writing into Elements, with
Statement, onerror, Using try...catch, Conditionals, Loops.

JavaScript Functions, Objects, and Arrays - JavaScript Functions- Defining a Function,
Returning a Value, Returning an Array, JavaScript Objects- Declaring a Class, Creating an
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Object, Accessing Objects, prototype Keyword, JavaScript Arrays- Numeric Arrays,
Associative Arrays, Multidimensional Arrays, Array Methods, Asynchronous
Communication - XMLHttpRequest, Sending XML Requests. (14 Hrs.)

Module 4:

Introduction to CSS - Importing a Stylesheet, Importing CSS from Within, Embedded Style
Settings, Using IDs, Using Classes, Using Semicolons, CSS Rules- Multiple Assignments,
Using Comments, Style Types- Default Styles, User Styles, External Stylesheets, Internal
Styles, Inline Styles, CSS Selectors- Type Selector, Descendant Selector, Child Selector, ID
Selector, Class Selector, Attribute Selector, Universal Selector, Selecting by Group, CSS
Cascade-Stylesheet Creators, Stylesheet Methods, Stylesheet Selectors, Measurements,
Fonts and Typography- font- family, font-style, font-size, font-weight, Managing Text
Styles- Decoration, Spacing, Alignment, Trafisformation, Indenting, CSS Colors- Short
Color Strings, Gradients, Positioning ehts- Absolute Positioning, Relative
Positioning, Fixed Positioning, Pséudeclas WMedeland Layout- Setting Margins,

Module 5: [ m m
Introduction to jQuery- Inc g=j0ue QUeTyy SyntaX ™Avoiding Library Conflicts,

Selectors CSS Method, Ele ' C lector, Combining Selectors,

ing, toggle Method,
e DOM- text vs html

Fading In and Out, Sliding
Methods, val and attr Met
Classes, Modifying Di 1on
Elements, Selecting
Method, Using jQuery
Communication. (14 Hrs.)

lement§ ¥p andDown, 1pu1at1ng
ds, Adding anhd V1n Elemen

m d Elements, Sibling
gery Selections, is

ST. JOSEPH'S COLLEGE
Book of Study MOO LAMATTOM
1. Learning PHP, MySQL & Java peEdition, O’Reilly
References
1. Learn PHP 7: Object-Oriented Modular Programming using HTML5, CSS3,
JavaScript, XML, JSON, and MySQL- Steve Prettyman, Apress
2. PHP, MySQL, JavaScript & HTML5 All-in-One for Dummies - Steve Suehring and
Janet Valade, Wiley
3. Beginning JavaScript with DOM Scripting and Ajax from Novice to Professional,
Christian Heilmann, Apress
4. Beginning jQuery: From the Basics of jQuery to Writing your Own Plug-ins- Jack
Franklin Russ Ferguson, Second Edition, Apress
5. Sams Teach Yourself HTML, CSS & JavaScript Web Publishing in One Hour a Day,
Seventh Edition
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Course Title: Programming in Java
Course Code: SJCICSC5CR3
Total Credits: 3

Course Objectives
e To familiarize basic concepts of OO programming.
e To understand the concept of constructors, packages and multithreading.
e Toinculcate concepts of GUI programming using swing.
e To be able to create applets and implement database connectivity.

Module 1:

Concepts of Object-oriented programmingy’ Benefits of OOP, Features of java. Java
environment, java tokens, Constantgvariable pperators, Control Statements-
branching statements, looping stafe S, j labelled loops. (10 hrs.)
Module 2: )

Defining a Class, Fields declarati g object, accessing class
members, method overloading ctor,ovetloading, super keyword,

nethod dispatch, final
(variables, methods and interfaces, visibility

control. (10 hrs.)

Module 3:
Arrays- One dimensional \g
dimensional arrays, Stz

ation of arrays, two
wiew (lang, util, io,
kages Exception

creation of

JCheckBox, JRadioButton, JList, JComboBox, JTextField, JText Area, JPanel, JFrame, Layout
Managers (Flow Layout, Grid Layout, Card Layout, Border Layout, Box Layout, Null
Layout). (10 hrs.)

Module 5:

Applet Fundamentals -applet tag, applet life cycle, passing parameters to applets.
Working with graphics -Line, Rectangle, Oval, Arc, color setting. JDBC architecture- JDBC
connection, JDBCstatement object, JDBC drivers. (10 hrs.)

Book of Study
1. E. Balagurusamy- Programming with Java, Third Edition, McGraw Hill Companies.
2.K.Somasundaram - PROGRAMMING IN JAVAZ2, First Edition, Jaico Publishing House.
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References
1. Patrick Naughton - Java2 the Complete Reference, Seventh Edition:
2. Cay S Horstmann & Gary Cornell - Core Java Volume 1- Fundamentals, Eighth
edition.
3.Java 6 Programming Black Book 2007 Edition, Dreamtech press.

Course Title: IT and Environment
Course Code: SJCICSC5CR4
Total Credits: 4

Course Objectives

e To understand the importance of intefh&t and use of IT in teaching and learning.

. i ify, , tal problems by utilizing the concept

ild life & forests.
puting.

Module 1:
Introduction to Internet and Enviropinen t as a Knowledge repository,
academic search Academlc websites.

Multidisciplinary nature_o
Need for public aware

Module 2

Management System, Mooc
NPTEL, NICNET. (10 Hrs.)

Module 3:
IT and Society: IT & Society- issues and concerns- digital divide, IT & development, the
free software movement. IT industry: new opportunities and new threats, software
piracy, cyber ethics, cybercrime, cyber threats, cyber security, privacy issues, cyber laws,
cyber addictions, information overload, health issues guidelines for proper usage of
computers, internet and mobile phones. Impact of IT on language & culture. (10 Hrs.)

Module 4:

E-waste and Green Computing: E-waste- Problems- Solutions-Impact of e-waste in living
beings and environment- a study on e- waste management in India. Green computing,
definition, meaning, scope. Green computing in India. (10 Hrs.)
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Module 5:

Human Rights: An Introduction to Human Rights, Meaning, concept and development -
History of Human Rights- Different Generations of Human Rights- Universality of Human
Rights- Basic International Human Rights Documents - UDHR ,ICCPR,ICESCR.-Value
dimensions of Human Rights

Human Rights and United Nations : Human Rights co-ordination within UN system- Role
of UN secretariat The Economic and Social Council- The Commission Human Rights-The
Security Council and Human rights The Committee on the Elimination of Racial
Discrimination- The Committee on the Elimination of Discrimination Against Women- the
Committee on Economic, Social and Cultural Rights- The Human Rights Committee-
Critical Appraisal of UN Human Rights Regime.

Human Rights National Perspective : Human Rights in Indian Constitution - Fundamental
Rights- The Constitutional Context of Humgi ghts-directive Principles of State Policy
inorities- Prisoners- Science
Technology and Human Rights- Natigna"umaa/'Ri mission- State Human Rights

Case Study:

The students need to view @ film @n eflvironment produced by
Mahatma Gandhi Universi

i Uni i ations a it ate blsory, assignment reviewing
film. The review is considered i e C J

Unlver51ty Press, I p i ditiog
(https://wwwigig

Course Title: Project Minor - Phase I
Course Code: SJCICSD5PR5

General guidelines for Phase I and II

Each student needs to undertake a project work to implement various phases of
Software Development. The project work is divided into two phases, Phase I in 5th and
Phase Il in the 6th Semester

The Phase I includes Problem identification and statement, system study and
system design. For this he/she needs to identify a problem which is not yet automated.
Analyze the Manual System existing there and suggest a framework of software befitting
the problem. In the fifth semester (Phase I), system must be developed showing the data
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flow and needed DFD’s and Database design. Evaluation of Project-Phase I will be internal
for which the student needs to submit a spiral bound report of their work and appear
before a team of faculty members formed by the head of the Department. The team should
comprise of the Project Guide and two other Faculty members from the Department.

The Phase II of the project work in the Sixth semester is purely meant for
development of software implementing the project identified and designed in Phase 1.
Student needs to develop a software using any of the Language or Package they have
studied in their syllabus. Usage of any other language/package needs to get approved by
the Committee/ Project Guide/HoD of the Department No student should be allowed to
change the project work in Phase Il and they need to develop the software for the work
they identified in phasel. The internal mark for the Project work is to be awarded based
on the student’s performance in Phase [ 3 [ (50 percent Weightage for both the

Course Title: Software Lab
Course Code: SJCICSD5CP6
Total Credits: 3

. Constructors
. Interface
. Package

9 File management (File reading, Writing, Appendlng and Content Replacing)

II. Web Application Development Using PHP: Lab
Develop programs for implementing the following concepts
1. Expressions and Control Flow in PHP.
2. PHP Functions -Returning a Value, Returning an Array, Passing Arguments by
Reference, Returning Global Variables
3. Constructors, Destructors, Inheritance
4. PHP Arrays - Numerically Indexed Arrays, Associative Arrays, foreach Loop,
Multidimensional Arrays.
5. MySQL Database - create, insert, delete, update, select operations using HTML form
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6. HTML5 Enhancements- autocomplete Attribute, autofocus Attribute, placeholder
Attribute, required Attribute, Override Attributes, width and height Attributes, min
and max Attributes, step Attribute, form Attribute, list Attribute, colour Input Type,
number and range Input Types, Date and Time Pickers

7.JavaScript - Conditionals, Loops, Functions, Objects, and Arrays

8. Asynchronous Communication - XMLHttpRequest, Sending XML Requests,

9. CSS Selectors- Type Selector, Descendant Selector, Child Selector, ID Selector, Class
Selector, Attribute Selector, Universal Selector, Selecting by Group.

10. CSS- Fonts and Typography- font-family, font-style, font-size, font-weight,
Managing Text Styles- Decoration, Spacing, Alignment, Transformation, Indenting.
11. CSS Colors- Short Color Strings, Gradients

12. Positioning Elements- Absolute
Positioning.

13. Pseudoclasses,

Resitioning, Relative Positioning, Fixed

15. JQuery- Selectors,
Combining Selectors
16. JQuery event handling

17. Special Effects, Hidigg amd™

Elements Up and Dow
18. Manipulating the DO
19. Using jQuery Withgut Sélecto

20. Asynchronous Co

municat

ST. JOSEPH’S COLLEGE
MOOLAMATTOM
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St. Joseph’s College Moolamattom
(Autonomous)

SEMESTER - VI

SL Course Code Title Hrs/ Credits | Total
No. Week Hours
1 | SJCICSC6CR1 Linux and Shell Programming 3 3 54
2 SJCICSC6CR2 Computer Netwogks 4 4 72

3 SJCICSD6CR3 4 4 72
4 | SJCICSC6EA1/2/3 3 3 54
5 | SJCICSD6PR4 7 4 126

6 | SJCICSD6CP5 2 72

20 450

Course objective
Upon completion of the co

ST.JOSEPH’S COLLEGE
se, eyl A AbfETe)

e gain working knowledge

e getaclear view on Linux file

¢ understand process scheduling in Linux.
o facilities for user creation and management and basics of shell programming.

Module 1:

Open Source Software : Free software foundation, Freedoms in free software, GNU
project, Introduction and development of Linux, , advantages of Linux, Hardware
requirement, Installing Linux, Linux File System overview, Linux Architecture, Boot
Process, Kernel, shell - the user interface, GUI and CLI commands, Usage of input-output
redirection (>, >> etc.), Basic Commands in Linux - creating directories, changing
directories, listing directory contents, file related commands (create and edit text files,
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renaming, copying, deleting), Introduction to Shells, Different shells and their features,
Online manuals in Linux, the Man command. (10 Hrs.)

Module 2:

The Linux File system: Partitioning the disk, Disk command, Important files and
directories in Linux, the hierarchical file system. The root directory / and its important
sub directories /bin, /etc, /dev /lib, /boot /home. /mnt, /tmp, /user. Navigating through
the file system. Absolute and relative pathnames. The disk related commands, df, du,
creating new partitions in Linux, deleting a partition, mounting and unmounting file
systems, file types, file related commands Find, touch, cat etc. searching for a pattern,
concept of wild cards and regular expressions, grep, egrep commands. (10 Hrs.)

Module 3:
Process Management in Linux The Concép d properties of Processes, Creating
processes, the Parent processes amad child é\ sses, B D’s and its relevance, Killing

processes and sending signals tofa DEOCESS all, How to start and monitor
processes, Identify CPU/me ory sw% process priority, Processor
scheduling in Linux. The Batch at mm , nohup command, File
processing commands, wc, gut ""‘E‘) ommands expr and factor.
Different editors in Linux, Cgnsoth ditors and &1 b itors and comparison of

command, logging

es, Permissions on
dlrectorles How permissionis hmod), Access Control
Lists (ACLs). (10 Hrs.)

Module 5:
Shell Programming: The role of shells in the Efnux environment, : The bash shell, Shell
commands, Other standard shells, Write a simple shell script to welcome users,
Comments in a script ,Setting up permissions on a script, debug and Execute a
script, Variables in shell, The export statement, Unset shell and environment variables,
Getting User Input Via Keyboard , Bash variable existence check, Customize the bash shell
environments: Recalling command history, Path name expansion, Create and use aliases,
The tilde expansion, Startup scripts-(Using aliases, Changing bash prompt, Setting shell
options , Setting system wide shell options), Commonly Used Commands and Utilities
(Is,rm,cat etc ),Developing shell scripts for adding a User, Changing Password of users etc.
(10 Hrs.)
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Book of Study
1. A Practical Guide to Linux Commands, Editors, and Shell Programming, 4th Edition,
by Mark
G. Sobell, Matthew Helme, Prentice Hall, 2018. ISBN: 978-0-13-477460-2.
2. The redhat Linux Bible: Christopher Negus: Wiley Dreamtech India
3. Unix Shell Programming: Yeshwant kanetkar. BPB publications.

Course Title: Computer Networks
Course Code: SJCICSC6CR2
Total Credits: 4

Course Objectives
Upon completion of this course, the stude

l];aa(:l(:ll\l/\lzfdth utilization Multipl g{TriéIOSEPH,S A%.ro

guided media and unguided edl.A
networks, datagram networks, virt@ial; circuit network

). Transmission Media-
and packet switched

Module 3:

Data link layer: Error Detection and Correction, Framing, flow and error control,
Protocols - Noiseless channels (Simplest, Stop and Wait) and Noisy channels (Stop and
Wait and Piggy Backing). Multiple Access Protocols. Random Access-ALOHA, CSMA.
Wired LANs- IEEE standards, wireless LANs-Bluetooth, Cellular Telephony (16 Hrs.)

Module 4:

Network layer and Transport layer: Repeaters, Bridges, Gateways and routers. Logical
addressing - IPV4 and IPV6 addressing, Internet protocol - IPV4 and IPV6. Connectionless
and Connection Oriented Services: UDP and TCP. Congestion Control, Quality of Service.
(16 Hrs.)
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Module 5:
Application layer: HTTP, FTP, SMTP, DNS. Network security: Common Threats- Firewalls
(advantages and disadvantages), Cryptography. (14 Hrs.)

Book of Study
1. B. A. Forouzan - Data communication and Networking, Fourth edition,TMH
2. Andrew S Tanenbaum - Computer Networks, Fourth Edition, Prentice Hall of India.

Course Title: Mobile Application Development Using Kotlin
Course Code: SJCICSD6CR3
Total Credits: 4

Course Objective

Upon successful completion of this
e Familiarize with Kotlin p
e Develop Android application

Module 1:
Kotlin Basics - Characteg
Expressions and Statements
Types-Numbers and Litena
Templates, Controlling P 3 i e, Sta , while|Statement, for loops,

ts-Literals, Variables,
ocks, Comments, Basic

Module 2

Functions- Declaring
Parameters, Variable
Operator Overloading.

Working with Types- Inter céT‘DJ%E(P Hoﬁlegqu'ogﬁgs

Constructors, Inheritance, P operM%&mT\IMy Moc
Object Declarations. (12 Hrs.) AUTONOMOUS)

ber Behaviour, Classes-
fiers, Access Modifiers,

Module 3:
Lambdas and Higher Order Functions- Higher Order Functions, Lambda and Anonymous
Functions, Parameters in Lambda Expressions, Closures, with and apply.

Collections, Arrays - Arrays, Collections, Lists, Sets, Maps, Collections Traversal, Filter and
Map. Generics -Why Generics, Terminologies, Using Generics in Functions, Using Generics
in Classes, Variance, Subclass vs Subtype, Reified Generics (12 Hrs.)

Module 4:

Activities and Layouts -Activity Class, Layout File, View and ViewGroup Objects,
Containers, Event Handling-Introduction to Event Handling, Intents- Definition, Loose
Coupling, Types of Intent- Explicit, Implicit Intents, Fragments.
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Running in the Background- Basic Concepts, Ul Thread, Threads and Runnables, Handler
Class, Async Task, Anko’s doAsync . (10 Hrs.)

Module 5:

Data sharing and Storage -Shared Preferences, Sharing Data Between Activities, Internal
Storage- Overview of File Storage, Internal and External Storage, Cache Directory.
Broadcast Receivers- Introduction to Broadcast Receivers, System Broadcast vs Custom
Broadcast, Manifest Registration vs Context Registration, Basics of Broadcast Receivers,
Implicit vs Explicit Broadcast Actions. (10 Hrs.)

References
3. Learn Kotlin for And 01 e @T m@ Generation Language for

Book of Study
1. Learn Android Studio 3 with Kotlin: Efficient Android App Development - Ted
1. Android Development with
2. Kotlin In-Depth [Vol-I]
Modern Android App : S.
4. Programming Kotlin Applications l%%lbd_ll_n b11 and Server-Side Applications
15' > YHEkATES

Hagos, Apress, Inc.
in ala, I[gor Wojda, Packt.
ide§to Modern Multi-Paradigm
Language - Aleksei S& uno B B P
with Kotlin, By Bre

Course Title: Project|
Course Code: SJCICSD6PR4
Total Credits: 4

General guidelines fa
Each student need
Software Development. Thel projéc into hases, Phase I in 5th and

various phases of

The Phase I includes Problet
system design. For this he/she needs to ident
Analyze the Manual System existing there and suggest a framework of software befitting
the problem. In the fifth semester (Phase I), system must be developed showing the data
flow and needed DFD’s and Database design. Evaluation of Project-Phase I will be internal
for which the student needs to submit a spiral bound report of their work and appear
before a team of faculty members formed by the head of the Department. The team should
comprise of the Project Guide and two other Faculty members from the Department.

identificationsdfd statement, system study and

a problem which is not yet automated.

The Phase II of the project work in the Sixth semester is purely meant for
development of software implementing the project identified and designed in Phase I.
Student needs to develop a software using any of the Language or Package they have
studied in their syllabus. Usage of any other language /package needs to get approved by
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the Committee/ Project Guide/HoD of the Department No student should be allowed to
change the project work in Phase II and they need to develop the software for the work
they identified in phasel. The internal mark for the Project work is to be awarded based
on the student’s performance in Phase I and II (50 percent Weightage for both the
semesters). The Sixth semester project evaluation will be of External Nature along with
its internal component. Students have to submit a hard bounded report for the evaluation.

Course Title: Software Lab VI - Mobile Application Development Using Kotlin
Course Code: SJCICSD6CP5
Total Credits: 2

Develop GUI programs for android opera
concepts.

gasystem and implement the following

. Lambdas and Higher_Ord
. Collections, Arrays
. Generics

. Layouts, Activities, Inte

. Shared Preference

O N O Ul A W -
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. Broadcast Receivers

ST. JOSEPH’S COLLEGE
MOOLAMATTOM
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St. Joseph’s College Moolamattom
(Autonomous)

SEMESTER - VII

SI. | Course Code Title Hrs/ Credits | Total
No. Week Hours
1 | SJCICSC7CR1 | Computational Mathematics 4 4 72
2 | SJCICSD7CR2 | Applied Statistics for Data Science 4 4 72
3 | SJCICSD7CR3 4 4 72
4 | SJCICSD7CR4 4 3 72
5 | SJCICSD7CP5 5 3 90
6 | SJCICSD7CP6 2 72
20 450
Course Title: Compftat
Course Code: SJCICSC
Total Credits: 4
Course objectives
Upon successful completion of tf ;
e To Understand set relations and fufetions?™Use of Permutation and Combination

for arranging objects.

To do Predicate and Propositional Calculus for Precise reasoning.

To Gain the methods of fuzzy logic, use the fuzzy set theory, and recognize fuzzy
logic membership function, Understand Fuzzification and Defuzzification.

To understand different concepts in automata theory and formal languages and
determine solution to simple automata problems.

To recognize real-world problems that are amenable to mathematical analysis,
and formulate mathematical models of such problems
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Module 1:

Sets, Relations and Functions: Set Operations, Representation and Properties of
Relations, Equivalence Relations, Partially Ordering, Functions, Domain and Range, Types
of Functions.

Counting and Mathematical Induction: Basics of Counting, Pigeonhole Principle,
Permutations and Combinations, Inclusion- Exclusion Principle, Mathematical Induction.

Module 2:

Mathematical Logic: Propositional Calculus: Statements and notations, Connectives:
negation, conjunction, disjunction, statement formulas and truth tables, conditional and
biconditional, Well-formed formulas, tautologies, equivalence of formulas, tautological
implication. Normal forms: Disjunctive and conjunctive normal forms.

Predicate calculus: Predicates, statement fugctions, variables and quantifiers, predicate

Module 3:

Fuzzy Logic:- Fuzzy Set Th
Sets, Properties of Crisp Sets,
Sets - Crisp Relations, Operati
Fuzzy Relations, Propertigs, “¥ ershi zzification, Defuzzification

Methods.

Module 4:

Theory of Automata: Defi sition system and its
properties, Acceptability ofja stringZby quivalence of DFA and
NFA, Minimization of fini autematon

Regular sets and ties for regular
expressions, finite aute : 1 Stem containing -

ystems, Algebraic
method using Arden‘s theorer, Ontatafequivalent to a regular

expression.

Module 5:
Languages and grammars: Basic definition“and example, Definition of a grammar,
derivation and the language generated by a grammar, Chomsky classification of
languages, Context free languages and derivation trees

References
1.].P. Tremblay & R Manohar- Discrete Mathematical Structures with Applications to
Computer Science, McGraw Hill.
2. K.L.P Mishra & N. Chandrasekaran -Theory of Computer Science (Automata,
Languages and Computation), Prentice Hall of India.
3. George ] Klir& Bo Yuan- Fuzzy sets and Fuzzy logic Theory and applications,
Prentice Hall of India.
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4. Fuzzy Set Theory, Fuzzy Logic & Their Applications; Dr A K Bhargava- S Chand
Publications.

5. Discrete Mathematics and Its Applications; Kenneth H. Rosen and Kamala
Krithivasan- McGraw-Hill Publishers.

Course Title: Applied Statistics for Data Science
Course Code: SJCICSD7CR2
Total Credits: 4

Course Objectives
e A student would have in depth understanding of the key statistical concepts for

by doing projects.
e Students will learn tg

Module 1:
Inferential Statistics: Unbiase

Module 3:
Bayesian statistics: Bayesian parame
Hypothesis testing: testing framework, para
testing.

etric testing, permutation test, multiple

Module 4:

Design of Experiments: Basic principles of experimental design, uniformity trails,
analysis of variance, one-way, two-way and three-way classification models, completely
randomized design (CRD), randomized block design (RBD) Latin square design (LSD) and
Graeco-Latin square designs, Analysis of covariance (ANCOVA), ANCOVA with one
concomitant variable in CRD and RBD.

Module 5:
Probability and Statistics in R, Distributions, Hypothesis Tests in R, Simulation, Modeling,
Estimate and visualize a regression model using R.
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References
1.Peng R. D, Exploratory data analysis with R, Lulu.Com, 2012.
2. Peng R. D, R programming for data science, Leanpub, 2016.
3. Teetor P, R cookbook: Proven recipes for data analysis, statistics, and graphics, O'
Reilly Media Inc., 2011.
4. Crawley M. ], The R book, John Wiley & Sons, 2012.
5. Montgomery D. C,, Cheryl L. ], and Murat K. (2015) Introduction to Time Series
Analysis and Forecasting. John Wiley & Sons.
6. Brockwell P.] and Davis R.A. (2002) Introduction to Time Series and Forecasting
Second edition, Springer-Verlag.
7. Ruey S. Tsay (2005). Analysis of Financial Time Series, Second Ed. Wiley & Sons.
8. Abraham, B., &Ledolter, J. (2009). Statigtical methods for forecasting (Vol. 234).
John Wiley & Sons.
9. Chatfield, C. (2004). The Ana
Chapman and Hall.
10.Berger, J. 0. (2013).
Science & Business Media
11. Raaiffe H. & Schlaiffer

Ltd.
13.Montgomery, C.D.
York.

in Statistics.
15.S. C. Gupta and m apoe
Chand & Sons.

Course Code: SJCICSD7CR3
Total Credits: 4

Course Objectives
On completion of course, students should be able:
e Tolearn about some Python functionality and techniques that are commonly used.
e To understand and use functionality of various Python libraries for different
scientific and mathematical tasks.
e To gain basic insight of implementation of advanced concepts and use of various
libraries for applying Machine Learning for problem solving.
e To acquire knowledge about the frameworks in Python.
e To analyze large data sets in Python for data science.

58| Page



Module 1:

Introduction: Review of Important Python Concepts, Overview of Advanced techniques
in Python: Lambdas, Filter and map, is and id, Decorators, Iterators and Generators,
Garbage Collector, environment, Exception handling, Interop module, Pickle, Marshal,
Networking Concepts, Process and Threads, Sockets, Regular Expression, Heuristic
search techniques.

Module 2:

Scientific and Numerical Computing with Python: Introduction to Scientific and
Numerical computing, Introduction to various modules used for Scientific and Numerical
programming: NumPy, SciPy, Scikit-Learn, MatplotLib and Keras & Pandas, Introduction

of Internal Statistics, overview of common approaches to multivariate statistics.

Module 3:

Introduction to Processing of Da ous Data sets, Data handling
Techniques: using Structured el and SQL Files. Data
Preprocessing and Data Ana isualization, Exploring
duplicate data and missing da g on to collection modules,

Graph and Nodes Virtual
supporton a Linux Syste

Regression.  Unsupervised ) >
Reinforcement Learning, Basics of impten fo): Mlachine Learning modules using
Python.

References
1. Rao N.R,, “Core Python Programming”, Dreamtech Publication India
2. Sarker M.O.F., “Python Network Programming Cookbook”, Packt Publication
3. Sebastian Raschka, “Python Machine Learning”, Packt Publication
4. Willi Richert, “Building Machine Learning Systems with Python”, Packt publication
5. Fredrik Lundh, “Python Standard Library”, O’Reilly Publications
6. Halterman R.,”Fundamentals of Python Programming”, Southern Adventist
University
7.Guttag].V., “Introduction to Computation and Programming Using Python”, Prentice
Hall India
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8. Chun W,, “Core Python Programming”, Prentice Hall India.

Course Title: Data Engineering in Data Science
Course Code: SJCICSD7CR4
Total Credits: 3

Course Objectives
e General concepts in representing data, accessing it and analysing it.
e Provide application side of query processing, data Wrangling, Cleaning etc.
e Able to develop suitable data science ecosystem for the given application.
¢ Understand various data storage and retrieval techniques.

¢ Analyzing of data using Python and D

Module 1:
Introduction: Data source,

Module 3:

Wrangling Tools-Introde
Machines-CSV Data-JSON Dz
Cleanup-Formatting Data-

X OSED)
-nanQQiLA

Module 4:

Exploring Data-Importing Data-Exploring Table Functions-Joining Numerous Datasets-
Identifying Correlations-Identifying Outliers-Creating Groupings-Analyzing Data-
Separating and Focusing the Data -Presenting Data-Visualizing the Data-Charts-Time-
Related Data-Maps-Interactives-Words-Images, Video, and Illustrations-Presentation
Tools-Publishing the Data-Open-Source Platforms.

Module 5:

Web Scrape -Analyzing a Web Page-Network/Timeline-Interacting with JavaScript-In-
Depth Analysis of a Page-Getting Pages-Reading a Web Page-Reading a Web Page with
LXML-XPath-Advanced Web Scraping-Browser-Based Parsing-Screen Reading with
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Selenium-Screen Reading with Ghost. PySpidering the Web-Building a Spider with
Scrapy-Crawling Whole Websites with Scrapy.

References
1. M. KLEPPMANN (2017), Designing Data-Intensive Applications the Big Ideas
Behind Reliable, Scalable, And Maintainable Systems, O’Reilly.

2. L. WEISE (2015), Advanced Data Management: For SQL, Nosql, Cloud and
Distributed Databases, Walter De Gruyter Gmbh.

3. A. SILBERSCHATZ, H.F. KORTH, S. SUDARSHAN (2011), Database System Concepts,
Mcgraw Hill Publications, 6th Edition.

4.Jacqueline Kazil & Katharine Jarmul,” Data Wrangling with Python”, O’Reilly Media,
Inc,2016

5. H.G. MOLINA, J. ULLMAN, J. WIDOM (20
Pearson, 2nd Edition.

4), Database Systems: The Complete Book,

Course Title: Softwaregse g Lab for data

Science

Course Code: SJCICSD7CP5
Total Credits: 3

Course Objectives

1. Usage of librarjés R -%w Pandgas)
Variable. mv

Regression: Read a dat@fsaniefitb) d5u/NI9 foibtShntaifiing the weather data such
as pressure, min temp, max ap, humidity, and rainfall. Using the Pandas,
MatPlotlib and SciPy plot the scatter plots and develop a linear interpolation
between rainfall with all other parameters and evaluate the statistical significance
of the model.

4. Creation of python programs on the modules Numpy Analyse the given series of
data using pandas Python programs that uses the dictionaries, tuples and other
data structures

5. Decision Tree Classification, attribute selection measures, and how to build and
optimise Decision Tree Classifier using Python Scikit-learn

6. Apply regression Model techniques to predict the data

7. a) Install relevant classification packages.

b) Choose a classifier for the classification problem.
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c) Evaluate the performance of the classifier.
8. Clustering algorithms for unsupervised classification. Plot the cluster data using
python with Matplotlib visualizations.

Course Title: Software Lab VIII - Data Engineering Lab
Course Code: SJCICSD7CP6
Total Credits: 2

Course Objectives
e Perform Read and write operations on CSV, JSON and XML files
e Process the Excel file using Pandas
e Parse and Extract the Tables using Python library
[ ]

data Print the object members with indeé
6. Write the python script to Read the XML file

7. Write a Pandas program to import excel data (child labour and child marriage
data.xlsx) into a Pandas data frame and process the following a. Get the data types of
the given excel data b. Display the last ten rows. c. Insert a column in the sixth position
of the said excel sheet and fill it with NaN values

8. Develop the python script to parse the pdf files using pdfminer.

9. Extract the Table from the child labour and child marriage data.xlsx using pdfables
library

10. Write a Python data wrangling scripts to insert the data into SQLite database

62| Page



11. Develop the Python Shell Script to do the basic data cleanup on child labour and
child marriage data.xlsx a. Check duplicates and missing data b. Eliminate Mismatches
c. Cleans line breaks, spaces, and special characters

12. Import the data into "agate’then explores the table using agate methods and
perform statistical correlations

13. Draw the chart between perceived corruption scores compared to the child labour
percentages using matplotlib.

14. Write the python script to Map the Child Labour Worldwide using pygal.

15. Write a Python program to download and display the content of robot.txt for
en.wikipedia.org

ST. JOSEPH’S COLLEGE
MOOLAMATTOM

63| Page



St. Joseph’s College Moolamattom

(Autonomous)

SEMESTER - VIII

SL Course Code Title Hrs/ Credits | Total
No. Week Hours
1 | SJCICSD8EB1/2 | Elective 2 [Bunch B] 4 4 72
2 | SJCICSC8CR1 4 72
3 | SJCICSD8CR2 4 72
4 | SJCICSD8EC1/2 4 72
5 | SJCICSD8CP3 2 72
6 | SJCICSD8CP4 2 90

20 450

Course Title: Ad
Course Code: SJCICSC8
Total Credits: 4

ST. JOSEPH’S COLLEGE

Course Objectives

e To understand the theoretica

Neural Network

MOOLAMATTOM

e To design and develop an application using specific deep learning models

e To provide the practical knowledge in handling and analyzing real world

applications

Module 1:

Deep Learning Architectures: Machine Learning and Deep Learning, Representation
Learning, Width and Depth of Neural Networks, Activation Functions: RELU, LRELU,
ERELU, Unsupervised Training of Neural Networks, Restricted Boltzmann Machines,
Auto Encoders, Deep Learning Applications. (14 Hrs.)
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Module 2:

Convolutional Neural Networks: Architectural Overview, Motivation, Layers, Filters,
Parameter sharing, Regularization, Popular CNN Architectures: ResNet, AlexNet -
Applications. (14 Hrs.)

Module 3:
Transfer Learning: Transfer learning Techniques, Working, Approaches in Transfer
Learning, Variants of CNN: DenseNet, PixelNet. (14 Hrs.)

Module 4:
Sequence Modelling - Recurrent and Recursive Nets. Recurrent Neural Networks,
Bidirectional RNNs, Encoder-decoder sequence to sequence architectures - BPTT for
training RNN, Long Short-Term Memory Net s. Auto Encoders: Under complete Auto
encoder, Regularized Auto encoder, stochasgtiGyEncoders and Decoders, Contractive
Encoders. (16 Hrs.)

Module 5:
LSTM, GRU: Image Segmentation, Image i - \ ection, Automatic Image
Captioning, Image generation/with<Gerterative\Ac S ' orks, LSTM as a classifier
Model, Attention Models for £o ) ]
References
1. Ian Goodfellow, Yas AndeAa sourdillef“Deep [Learning”, MIT Press,
2017.
2. Josh Patterson, Adam, Gibsof/{Reep/] . ing “A'P ition€r's Approach”, O'Reilly
Media, 2017
3. Umberto Mia d Approach to
Understanding

Deep Neural Netwo SSAPITG

4. Deep learning - Heaton, J. |
MIT Press, First Editien Rﬂé)

'S C
MA

EGE

61 ngio, and aaron courville, The

Course Title: Data Visualization
Course Code: SJCICSD8CR2
Total Credits: 4

Course Objectives
e To expose to visual representation methods and techniques that increase the
understanding of complex data.
e To study good design practices for visualization.
e Practice the core principles using widely available tools like Tableau.
e Apply fundamental concepts of data visualization on projects.
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Module 1

Introduction to Data Visualisation: Definition - Methodology - Seven Stages of Data
Visualisation - Data Visualisation Tools. Visualising Data: Mapping Data onto Aesthetics -
Visualising Amounts - Visualising Distributions: Histograms and Density Plots -
Visualising Propositions: - Visualising Associations: Among Two or More Quantitative
Variables - Visualising Time Series and Other Functions of an Independent Variable -
Trends - Visualising Geospatial Data.

Module 2
R: Interactive Data Visualisation: Introduction to D3 - Fundamental Technology: The Web
- HTML - DOM - CSS - JavaScript - SVG. D3 Setup - Generating Page Elements - Binding
Data - Drawing with data - Scales: Domains and Ranges - Normalization - Creating a Scale
- Scaling the Scatter Plot - Other Methods a er Scales. Axes — Modernizing the Chart
- Update the Data - Transition — Updates

Module 3

Color - Padding -Tooltip.
Transform - Groups - Grid

with C3.
Module 4

Custom Data View -
Joining - Data Blending

Module 5

Forecasting — Trend Lines.

References

1. Ben Fry, “Visualizing Data: Exploring and Explaining Data with the Processing
Environment”, O'Reilly, 1st Edition, 2008.

2. Scott Murray, “Interactive data visualization for the web: An Introduction to
Designing with D3”, O'Reilly, 2nd Edition, 2017.

3. Joshua N. Milligan, “Learning Tableau 2019: Tools for Business Intelligence, data
prep, and visual analytics”, Packt Publishing Limited, 2019.

4. Claus O. Wilke, “Fundamentals of Data Visualization: A Primer on Making
Informative and Compelling Figures”, O.Reilly, 2019.
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Course Title: Software Lab IX - Deep Learning Lab using R
Course Code: SJCICSD8CP3
Total Credits: 2

1. Implement a four layer deep neural network model for classification /

regression. Compare the performance of the model by using various activation

functions like RELU, LRELU, ERELU.

Implement an autoencoder model for feature extraction.

Implement an image classifier using CNN.

4. Design a pretrained model for image classification. Compare the performance
using various pretrained models like ResNet, AlexNet and DenseNet

5. Implement a temperature predictor using RNN and LSTM. Include a comparison
of performance when we used RNN ané

6. Design a model for Automatic Image

w N

Course Title: Software Lak

Course Code: SJCICSD8CP4
Total Credits: 2

1. Creating interactive/d Zati D isaZligdtigh) 1h the browser using
D3.
2. Create D3-based r¢ Sthe C integration of charts into
web applications.
3. Drawing histograms, densi ts scatt ts using Fableau.

ST. JOSEPH’S COLLEGE
MOOLAMATTOM
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ST. JOSEPH'S COLLEGE
MOOLAMATTOM

St. Joseph’s College Moolamattom

(Autonomous)

SEMESTER - IX

SL Course Code Title Hrs./ | Credits Total
No. Week Hours
1 | SJCICSD9ED1/2 | Elective 4 [Bunch D] 4 4 72
2 | SJCICSD9CR1 3 72
3 | SJCICSD9CR2 4 72
4 | SJCICSC9EE1/2 4 72
5 | SJCICSD9CP3 2 72
6 | SJCICSD9PR4 3 90

450

e Textanalytics framework

e Theoretical techniques and applications in text analytics (e.g. social media)

Module 1:

Introduction to Natural Language Processing-History of NLP, Text Analytics and NLP,
Various Steps in NLP, Kick Starting an NLP project. Types of Data-Structured, Semi
Structured and Unstructured Data, Categorization of Data Based on Content

Module 2:

Basic Feature Extraction Methods-Cleaning Text Data-Tokenization, Feature Extraction
from Texts, Feature Engineering. Natural Language Processing and Python-Lists, Regular
Expressions, Dictionaries, Writing Functions, Text Wrangling and Cleansing.
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Module 3:

Building a Custom Corpus-Domain Specific Corpora, Corpus Data Management-Corpus
Disk Structure. Corpus Preprocessing and Wrangling- Breaking Down Documents,
Corpus Transformation-Intermediate Preprocessing and Storage, Reading the Processed
Corpus.

Module 4:
Classification for Text Analysis- Text Classification, Building a Classification Application-
Cross Validation, Model Construction, Model Evaluation, Model Operationalization

Module 5:
Context-Aware Text Analysis- Grammar-Based Feature Extraction, n-Gram Feature
Extraction, n-Gram Language Models. Text@Visualization-Visualizing Feature Space,
Visualizing Clusters, Visualizing Classes.

References
1. Sohom Ghosh, Dwigh
Packt Publishing.
2. Nitin Hardeniya, Jacob

ocessing Fundamentals”,
oshi, Iti Mathur, “Natural

3. Benjamin Bengfort, RebeeeaBilk 0j plied Text Analysis with
Python Enabling LanguagesAwareDa : in€ Learning”, O'Reilly

Module 1:

Introduction to Web Analytics: Definition, Types of Web Analytics, User Experience and
Web Analytics Questions., A brief history of web analytics, Current Landscape and
Challenges, Traditional Web analytics, Web analytics Activities, Measuring, Trinity. Basic
metrics of web analytics- Pageviews -Bounce rate —Pages per session — Demographic info
- Devices. Source: Traffic sources — Organic traffic -Social traffic -Referral Direct traffic.
Micro and Macro-Level Data Insights. Data collection: Understanding the Data
Landscape, Click stream Data, Outcomes Data, Research Data, Competitive Data.

Module 2
Web Analytics Approach: Introduction, A model of Analysis, Showcasing the work,
Context Matters, Contradicting the data. Working of Web Analytics: Introduction, Log File
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Analysis, Page Tagging, Metrics and Dimensions, Interacting with data in Google
Analytics.

Module 3:

Introduction to Goals and Conversions-, Definition of Goals and Conversions, Conversion
Rate, Goal Reports in Google Analytics, Finding the right things to measure as key,
Performance Indicators, Measure on a website that can constitute a goal. Learning about
users: Introduction, Visitor Analysis.

Module 4:

Introduction: Search Query, Source and medium, Organic Search, Search Query -
Navigational-Informational-Transactional, Search Query Analysis, Referral Traffic, Direct
Traffic, Paid Search Keyword. Analyzing usagéWef content: introduction, Website content

Reports

Module 5:

Click-Path Analysis: Introd , hips,_D&tween pages, Navigation
Summary, Visitors Flow Ref g i aa ¢/from one page type to
another. Segmentation: Introdugtion X , dureste’segment, Ways to Segment,

Piwik Web Analytics -

iicsTSa¢tidl - Vide
LIBERATES

Edition - 2007.
3. Brian Clifton - “Adva
2012.

Course Title: Software
Course Code: SJCICSD9CP3
Total Credits: 2

The candidate needs to submit a Lab Record, duly signed by the teacher in charge and
Head of the Department, (minimum of 10 Programs), failing which he/she will not be
allowed to attend the external software lab examination. The Lab record should be hard-
binded with the name of college and the emblem of the college depicted on the first page
and should be properly indexed.

1. Preprocessing of text (Tokenization, Filtration, Script Validation, Stop Word

Removal, Stemming)

2. Morphological Analysis
N-gram model
4. POS tagging

w
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Chunking

Named Entity Recognition

Virtual Lab on Word Generator and Word Analysis
Morphology

. N-Grams

10. N-Grams Smoothing

11. Building POS Tagger

12. Building Chunker

© © N o v

Course Title: Case study and Minor Project
Course Code: SJCICSD8CP4
Total Credits: 3

Case study and Minor Project aings atagiving entssfiands-on experience in applying

the programming knowledgeste*deyél al 3 a science, based on the
] )

case study conducted by thejstu r& . o enaki@. Students must take up

individual projects. Evaluatign Of t ) jécH i e 1e case study has to be

: om different domain
specified by guide allotted t 3 ¢ussing the key principles of
knowledge discovery pr@cess™ thra YACOUS seosdies apising from different

=ﬁ P 1ah-af the o
ST. JOSEPH’S COLLEGE
MOOLAMATTOM

by a thorough discussid
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St. Joseph’s College Moolamattom

(Autonomous)
SEMESTER - X
Sl Total
Course Code Title Hrs./Week | Credits ot
No. Hours
1 | SJCICSDXPR1 | Major Project 25 16 450
2 | SJCICSDXVV2 4
20 450
Course Title: Major Pro
Course Code: SJCICSDXPR1
Total Credits: 16
Industry or research partial /complete project
implementation. Studenf should ide in 7t semester
itself and same guide sht Ontintie €Y Industrylnternship/ In house
Research Project. Othe T i : of theddomain should be taken
from the students The g .- erence/choices

e progress of the
progress through regular
M The gontinuous assessment

student. The student ha
reporting and presentatio

Course Title: Comprehensive Viva Voce
Course Code: SJCICSDXVV2
Total Credits: 4

The objective of comprehensive viva-voce is to assess the overall knowledge of the
student in the relevant field of Computer Science acquired over 5 years of study in the
integrated programme. The viva shall normally cover the subjects taught in all the
semesters of programme. In doing so, the main objective of this course is to prepare the
students to face interview both in the academic and the industrial sector.
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Integrated MSc Computer Science- Data Science

ELECTIVES
Bunch A
SJCICSC6EA1 Cloud Computing
SJCICSC6EA2 Full stack programming Techniques
SJCICSC6EA3 Predictive Analytics
SJCICSD8EB1

SJCICSDSEB2

SJCICSDSEC1

SJCICSDSEC2

SJCICSD9E

SJCICSD9E

'/4?.

o

.
E; u A

SJCICSC9EE1

SJCICSC9EE2

Big Data Analytics
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Elective: Bunch A

1. SJCICSC6EA1: Cloud Computing
2. SJCICSC6EAZ2: Full Stack Programming Techniques
3. SJCICSC6EA3: Predictive Analytics

Course Title: Cloud Computing
Course Code: SJCICSC6EA1
Total Credits: 3

Course Objectives
Cloud computing has evolved as a very important computing model, which enables
information, software, and shared resour p be provisioned over the network as
services in an on-demand manner.

Module 1:

Introduction to Computing gk Pre e Computing, Parallel
Computing., Distributed id Computing, Cloud
Computing., Biocomputing putiag, Optical Computing.

itecture - Storage -
Services and Tools

Module 2:

Collaborating on Co anagered rath Ojcct Management-
Collaborating on Wo es- Sharing Files
and Photographs

Module 3. ST.JOSEPH’S COLLEGE

Cloud Virtualization Tech logyMQQ&aAMAIEghgd - Virtualization Benefits -
Server Virtualization- Virtualizasidd \for QEEOIYER ke ethupe” Hypervisor Management
Software - Logical Partitioning - VIO Servess, Vis nfrastructure Requirements

Module 4:

Deep Dive: Cloud Virtualization -Introduction - Storage Virtualization-Storage Area
Networks- Network Attached Storage - Cloud Server Virtualization - Virtualized Data
Center

Module 5:

Industrial platforms and new developments - Amazon web services: Compute services -
Storage services- Communication services - Additional services - Google AppEngine:
Architecture and core concepts - Application life cycle - Cost model Microsoft Azure: Azure
core concepts - SQL Azure - Windows Azure platform appliance.
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References

1. Essentials of cloud Computing: K. Chandrasekhran, CRC press, 2014

2. Cloud Computing: Principles and Paradigms by Rajkumar Buyya, James Broberg
and Andrzej M. Goscinski, Wiley, 2011.

3. Cloud Computing: Insights into New Era Infrastructure, Dr. Kumar Saurabh

(2011). Wiley India,

4. Mastering Cloud Computing Foundations and Applications Programming,
RajkumarBuyya, Christian Vecchiola, S. Thamarai Selvi (2013).

5. Cloud Computing: Fundamentals, Industry Approach and Trends, Rishabh

Sharma (2014), Wiley India edition.

Course Title: Full-Stack Develop
Course Code: SJCICSC6EA2
Total Credits: 3

Course Objectives
Learner can:

Module 1:
HTML and CSS: Introd#
Tags, Attribute and Elg
Formatting Text, Lists 3

and Backgrounds, CSS Box odel,mml‘_gQNFAqd'F@ Md Borders, CSS Text and Font

Properties, CSS General Top

Module 2:
JavaScript: Introduction to JavaScript, Applying JavaScript (internal and external),
Understanding JS Syntax, Introduction to Document and Window Object, Variables and
Operators, Data Types and Num Type Conversion, Math and String Manipulation, Objects
and Arrays, Date and Time, Conditional Statements, Switch Case, Looping in JS, Functions.

Module 3:

React]S: Introduction to React]S, Templating using JSX, Components, State and Props,
Lifecycle of Components, Rendering List and Portals, Error Handling, Routers, Redux and
Redux Saga, Immutable.js, Service Side Rendering, Unit Testing, Webpack.
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Module 4:
Node]S: Node js Overview, Basics and Setup, Console, Command Utilities, Modules,
Concepts, Events, Node js with Express js, Database Access.

Module 5:

MongoDB: SQL and NoSql Concepts, Create and Manage MongoDB, Migration of Data into
MongoDB, MongoDB with PHP, MongoDB with Node]S, Services Offered by MongoDB,
Connect MongoDB with Python.

References
1. The Full Stack Developer: Your Essential Guide to the Everyday Skills Expected of
a Modern Full Stack Web Developer; Chris Northwood- Apress publications.
2. Full Stack Development with MongoDBaManu Sharma-bpb publications.
3. Modern Full-Stack Development:Usi peScript, React, Node.js, Webpack, and

Course Code: SJCICSC6EA3
Total Credits: 3

Course Objectives

e (Competency infP - i

Module 1:

Introduction: - Prediction

e (Competency in

ients of Predictive Models,
Predictive Modeling Process. Dat a ansformations for Individual
Predictors, Centering and Scahng, ations to Resolve Skewness, Data
Transformations for Multiple Predictors- Transformatlons to Resolve Outliers, Data
Reduction and Feature Extraction, Removing Predictors- Predictor Correlations, Adding
Predictors, Binning Predictors.

e rocessmg

Module 2:

Over-Fitting and Model Tuning-The Problem of Over-Fitting Model Tuning, Data Splitting,
Resampling Techniques. Regression Models- Quantitative Measures of Performance,
Linear Regression- Partial Least Squares, Penalized Models, Nonlinear Regression Models
- Neural Networks, K-Nearest Neighbors.
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Module 3:

Forecasting and time series analysis: Introduction to Decision Trees, Chi- Square
Automatic Interaction Detectors (CHAID), Classification and Regression Tree (CART),
Analysis of Unstructured data, Naive Bayes algorithm. Classification Models: -
Introduction of Classification Models - Discriminant Analysis and Other Linear
Classification Models - Nonlinear Classification Model -Naive Bayes - Support Vector
Machines.

Module 4:

Introduction to Feature Selection -Consequences of Using Non-informative Predictors,
Approaches for Reducing the Number of Predictors-Factors That Can Affect Model
Performance- Measurement Error in the Outcome, Measurement Error in the Predictors.

Module 5:

Books of Study
1. Kuhn, Max, Kjell Johnson

2. Montgomery “Applied gtatistics|a
References
1. Siegel, Eric. “Predicti¥e a 1Cs™:

ST. JOSEPH’S COLLEGE
MOOLAMATTOM

Course Title: Advanced DBMS
Course Code: SJCICSD8EB1
Total Credits: 4

Course Objectives
e The design and implement Distributed Databases.
e To understand advanced DBMS techniques to construct tables and write effective
queries, forms, and reports.
e Learn MongoDB to design queries.
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Module 1:

Introduction to Database Systems and E-R Model: DBMS vs other systems: Overview, A
Historical Perspective, Files System vs DBMS, Advantages of DBMS, Describing and
storing data in a DBMS, Structure of a DBMS.

Module 2:

Structured Query Language and PL/SQL, Creating a table- Displaying table information -
Altering an existing table - Dropping, renaming, Specifying Constraints in SQL, Basic
Retrieval Queries in SQL, Additional Features of SQL, More SQL - Complex Queries, More
Complex SQL Retrieval Queries, Views (Virtual Tables) in SQL: Views-Creation, Renaming
the column of a view, Destroys view- Program with SQL, Security-locks, Types of locks,
Levels of locks, Cursors - working with cursors, error handling, Developing stored
procedures,-Creation, Statement blocks, C@nditional execution, Repeated execution,

Module 3:
Concept of transaction

data items, Deadlock, Fail
base recovery, Recovery it ramsg e backup & recovery,

Module 4:
Introduction to NoSQL '@ of data -structured,
unstructured, semi structure Bigdata, L @databases, NoSQL data

I@Md NoSQL database systems.

Embedded documents. Querying with MongoDB: find() function, specifying which keys
to return, query criteria, OR queries,

Module 5:

Object Oriented Database Management Systems (OODBMS) - concepts, need for OODBMS,
composite objects, issues in OODBMSs, advantages and disadvantages of OODBMS.
Distributed databases - motivation - distributed database concepts, types of distribution,
architecture of distributed databases, the design of distributed databases, distributed
transactions, commit protocols for distributed databases.

References:
1. Elmasri and Navathe, Fundamentals of Database Systems, 5th Edition, Pearson
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2. Abraham Silbersehatz, Henry F. Korth and S.Sudarshan, Database System Concepts, 6th
Edition, Tata McGraw-Hill.

3.James R.Groff and Paul N. Weinberg,The complete reference SQL, 2nd edition, Tata
McGraw Hill

4. T. M. Connolly and C. Begg -Database Systems: Practical approach to design,

implementation, and management (sixth edition), Publisher: Pearson Education.

5. Vaswani Vikram, Complete Reference: MySQL, McGraw Hill Education.

6. Bayross Ivan, SQL, PL/SQL, The Programming language of ORACLE, BPB Publications,
3rd Rdition.

7. An Introduction to Database Systems, Date, C. ]. Pearson Education, New Delhi, 2012.

Course Code: SJCICSD8EB2
Total Credits: 4

Course Objectives
e To make them aware |

e To make them read the area of business
intelligence

e Lean predictive an

Module 1:
Business intelligence: In Bugigess Intelligence for
better decisions, Busihe 1telligen o: R i Decision making
. Foundation and
technologies for decision m

k'ﬁ.JOSEPH'S COLLEGE

Module 2 MOOLAMATTOM

Business applications of DeciSten icia”Neural Networks, Cluster
Analysis, Association Rule Mining - orithm, Exercise, Advantages and
Disadvantages.

Module 3:

Big data and future directions for Business Analytics- Big Data Analytics, Business
Analytics, Emerging Trends and Future Impacts. Business applications of Big Data,
Technologies and Management Big data.

Module 4:

Predictive Analytics: Data mining in Business Intelligence- Text Mining,Web Mining -
Business applications, practices and algorithms. Descriptive Analytics - Data
warehousing, Business Reporting, Visual Analytics and Business Performance
Management.
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Module 5:
Understanding Bl and Mobility, BI and Cloud Computing, Business Intelligence for ERP
Systems, Social CRM and BI

References

1. Business Intelligence and Data Mining, Anil K. Maheshwari, PhD,Business Expert Press,
LLC,2015

2. Business Intelligence And Analytics: System For Decision Support, Ramesh Sharda
(Oklahoma State University), Dursun Delen (Oklahoma State University), Efraim
Turban (University of Hawaii), Pearson Education,Inc., 2015

3. Fundamentals of Business Analytics, 2ed, R N Prasad, Seema Acharya

Elective: Bunch C

1. SJCICSD8EC1: Image and Vi
2. SJCICSD8EC2: Geospatia

Course Title: Image and Vid
Course Code: SJCICSD8EC1
Total Credits: 4

Course Objectives

e Describe the fundamental prifieipleS of ima ics and have an idea

onvolutional neural

fos Qs

Module 2:

Image and video segmentation and texture models; -Image and video demonizing- Image
and Video enhancement- Image and Video compression. Image Pyramids for analysis and
image compression; Object detection and recognition in image and video- classification
models- Object tracking in Video.

Module 3:

Differential Motion Analysis methods, Change detection, Segmentation using motion,
Image flow, segmentation using Moving camera, Optical flow, Analysis based on
correspondence of interest points, detection of specific motion patterns, video tracking,
motion models to aid tracking
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Module 4:

Real-time video analytics and video mining, temporal and spatial event recognition,
Vision-based activity recognition), Behaviour Analysis, Content-Based Analysis of Digital
Video

Module 5:

Video Analytics: state of the art applications with reference to computer vision
applications, Deep learning in video analytics, Human motion recognition and its
applications, Video Analytics for Business Intelligence, Virtual reality/Augmented reality
applications, and Healthcare applications.

References

1. Sonka, Hlavac, Boyle, “Digital Image Proge
Learning, Indian Edition
2. Ramesh Jain, Kasturi, Schunck, “Ma -Hill

3. R.C. Gonzalez and R.E. Woods.”digita rd Edition. Addison Wesley,

sing and Computer Vision”- CENGAGE

https://wsoZ.com/whitepap I SATTTO VA ting\ i analytics-technologies-and-use-

Course Code: SJCICSD8EC
Total Credits: 4

Course Objectives:
By successfully complé

e command thet

. imploment and pracke T AQSERHS COLLEGE
J an;)lyze antd V15111)ahz thesMQQLA&QMTOM
JAUTANGMOUS)

e be familiar with open-sol

Module 1

Introduction and terminology: Spatial analysis, GIS and software tools, Intended audience
and scope, Software tools and Companion Materials, Terminology and Abbreviations,
Common Measures and Notation. Conceptual Frameworks for Spatial Analysis: Basic
Primitives, Spatial Relationships, Spatial Statistics, Spatial Data Infrastructure.

Module 2

Methodological Context: Analytical methodologies, Spatial analysis as a process, Spatial
analysis and the PPDAC model, Geospatial analysis and model building, The changing
context of GIScience. Building Blocks of Spatial Analysis: Spatial and Spatio-temporal Data
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Models and Methods, Geometric and Related Operations, Queries, Computations and
Density, Distance Operations, Directional Operations, Grid Operations and Map Algebra.

Module 3

Data Exploration and Spatial Statistics, Statistical Methods and Spatial Data, Exploratory
Spatial Data Analysis, Grid-based Statistics and Metrics, Point Sets and Distance Statistics,
Spatial Autocorrelation, Spatial Regression.

Module 4
Surface and Field Analysis, Modeling Surfaces, Surface Geometry, Visibility, Watersheds
and Drainage, Gridding, Interpolation and Contouring, Deterministic Interpolation
Methods, Geostatistical Interpolation Methods. Network and Location Analysis,
Introduction to Network and Location Analy
Analysis, Network Construction, Optimal Ro
Area Problems, Arc Routing.

Key Problems in Network and Location
d Optimal Tours, Location and Service

Module 5
Geo computational method
simulation, Artificial Neural

Challenges of Big Data.

References:
1. Dr Michael ] de Smith
Geospatial Analysis: A
Tools 6th edition, 2018.
2. Hassan Abdisha Geo %

Limited.
3. Joel Lawhead, m l& Understand GIS

fundamentals and perforn§ieni61é SEnsing @l@hﬂﬁ ing Python 3.7, Packt
Publishing Limited, 3rd E itioerOOLAMATTOM

Elective: Bunch D

1. SJCICSD9ED1: Healthcare data Analytics
2. SJCICSD9EDZ2: Social media Analytics

Course Title: Health Care Data Analytics
Course Code: SJCICSD9ED1
Total Credits: 4

Course Objectives
e Explore the various forms of electronic health care information for Analytics.
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e To learn and implement various techniques for analyze health care data and to
understand the predictive models for clinical data

e Able to apply analytics for decision making in healthcare services. Able to apply
data mining to integrate health data from multiple sources and develop efficient
clinical decision support systems.

Module 1:
Introduction: Healthcare Data Analytics, Data Sources: Electronic Health Records-
Biomedical Image -Sensor Data - Biomedical Signal - Genomic Data - Clinical Text- Mining
of Biomedical Literature. EHR-Components of EHR, Benefits and Barrier in EHR,
Phenotyping Algorithms.

Module 2
Analysis: Biomedical Image Anal e -Imaging Modalities-Object
Detection-Image segmentation- xtraction, Mining of Sensor

Data in Healthcare- Biomed
Medicine.

Module 3:
or Clinical Text: NLP
[ining the Biomedical

Module 4:
Advanced Data Analytics: A d Dasd Analgtics f gare— Review of Clinical
Prediction Models- T iﬂ ora Data ‘.' ual Analytics for

ST JOSEPH’S COLLEGE
al aan’:Qrer'riAMA-E;rngtlon

Module 5:
Models for Integrating Clin

Data Analytics for Pharmaceutlcal Discoveries , Clinical Decision Support Systems,
Computer-Aided Diagnosis, Mobile Imaging for Biomedical Applications

References
1. Chandan K. Reddy and Charu C Aggarwal, “Healthcare data analytics”, Taylor &
Francis, 2015
2. Hui Yang and Eva K. Lee, “Healthcare Analytics: From Data to Knowledge to
Healthcare Improvement, Wiley, 2016.
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Course Title: Social Media Analytics
Course Code: SJCICSC9EE2
Total Credits: 4

Course Objectives
Upon successful completion of this course, students will be able to:
e Describe the different types of data commonly found on social platforms
e Useasocial platform API to obtain data and understand the structure of those data
e Visualize that corpus along geographic and temporal axes
e Describe how and why different networks exist within the same data
e Compute a variety of networks measures from a social media dataset

e Describe the various types of text co only found on social platforms

e Compute sentiment over social text

Module 1:
Introduction-New Challenges
Graphs, Connectivity in Graphs

Representation, Types of
ms, Network measures
arity, Network Models -
oktld Model, Preferential
Attachment Model

Module 2:
Data Mining Essentials- Data, Dat pr sing, Mining Algorithms, Supervised

Module 3:
Communities and Interg ution, Community

Evaluation Information Di SBTIBGSEPHCS‘&G@EL%GEO Information Cascades,

Diffusion of Epidemics.

)

Module 4:

Influence and Homophily, Recommendation in social medla- Challenges, Classical
Recommendation  Algorithms, = Recommendation = Using  Social,  Evaluating
Recommendations

Module 5:
Behavior Analytics- Individual Behavior, Individual Behavior Analysis, Individual
Behavior Modelling, Individual Behavior Prediction, Collective Behavior

References
1. Reza Zafarani, Mohammad Ali Abbasi. Huan, “Social Media Mining- An
Introduction”, Cambridge University Press, 2014.
2. Jure Leskovec, AnandRajaraman, Jeffrey D. Ullman, “SMining of Massive Datasets”.
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Elective: Bunch E

1. SJCICSC9EE1: Block Chain Technology
2. SJCICSCOEEZ2: Big Data Analytics

Course Title: Blockchain Technology
Course Code: SJCICSC9EE1
Total Credits: 4

Course Objectives
e Explain the working of Blockchain Technology.
¢ Integrating Blockchain technology to real world scenarios
e Ability to understand what and why g

e Explore various components,of Blo

e (Can create their own Blo

Module 1:
Introduction to Block chai
Chain as a distributed syste

Module 2
Introductlon To Cryp ' n Architectures -
Digital Keys and Add and Payments -

Wallets - Alternative

Stake (DPoS), Proof-of-Burn (PoB), Byzantine Fault Tolerance (BFT), Practical Byzantine
Fault Tolerance (PBFT), Proof-of-Activity (PoA), Proof of Elapsed Time (PoET).
Blockchain Security Threats, Challenges and Issues.

Module 4:

Enterprise Blockchain Platforms, Enterprise Blockchain Platform: Hyperledger,
Hyperledger Architecture, Membership, Blockchain, Transaction, Chaincode,
Hyperledger Fabric, Features of Hyperledger, Fabric Demo.

Module 5:
Blockchain Applications: Building on the Blockchain, Smart Contract and Ethereum
Platform Introduction Ethereum, Architecture, Smart Contracts, Elements of Smart
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Contracts, Ethereum Operations, Incentive Model, Transactions in Ethereum,
Introduction Solidity

References
1. A. Bahga, V. Madisetti (2017), Blockchain Applications: A Hands-On Approach, VPT.
2. M. Swan (2015), Blockchain: Blueprint for a New Economy, O’Reilly Media.
3. R. Wattenhofer (2016), The Science of the Blockchain, CreateSpace Independent
Publishing Platform.
4. 1. BASHIR (2017), Mastering blockchain, Packt Publishing Ltd.

Course Title: Big Data Analytics
Course Code: SJCICSCO9EE2
Total Credits: 4

Course Objectives
e To explore the fundamenta
e Tolearn to analyze thebi
¢ To understand the vagious=see

e To learn to use variolls te
e To understand the ;
e Tolearn Hadoop e

Module 1:

Module 2:

Big Data Processing Conce ts-PM@%MAIeIQl

ibuted Data Processing,
‘%HIQINQN&Q Batch Mode. Hadoop
Fundamentals-Introduction, Core Compofren [ Daemons, Map Reduce Daemons,
Resource Allocation with YARN, Workflow of MapReduce Job, HDFS High-Availability
Daemons, Benefits and Challenges of HDFS. File Sizes, Block Sizes, and Block Abstraction
in HDFS, Data Replication, Data Locality, Network Topology, Network Bandwidth, and
Rack Placement Policy

Hadoop, Processing Workload

Module 3:

HDFS and MapReduce- Hadoop Distributed File System, MapReduce Framework, Hadoop
Cluster Environment. Map Reduce-Anatomy of a Map Reduce Job Run, Failures, Job
Scheduling, Shuffle and Sort, Task Execution, Map Reduce Types and Formats, Map
Reduce Features.
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Module 4:

Hadoop Ecosystem, Pig: Introduction to PIG, Execution Modes of Pig, Comparison of Pig
with Databases, Grunt, Pig Latin, User Defined Functions, Data Processing operators.
Hive: Hive Shell, Hive Services, Hive Metastore, Comparison with Traditional Databases,
HiveQL, Tables, Querying Data and User Defined Functions. Hbase: HBasics, Concepts,
Clients, Example, Hbase Versus RDBMS.

Module 5:

Data Analytics Lifecycle. Review of Basic Data Analytic Methods Using R-Introduction to
R, Exploratory Data Analysis, Statistical Methods for Evaluation, Advanced Analytics-
Technology and Tools: In-Database Analytics-SQL essentials, In-Database Text Analysis,
Advanced SQL

References
1. Thomas Erl,Wajid Khattak,Paul Buhler/Big Date amentals: Concepts, Drivers &
Techniques”, Prentice Hall.
2. Deepak Vohra, “Practical Ha
3. Tom White “Hadoop the De
4. EMC Education Services. “DatgS: and Big Data*Analytics: Discovering, Analyzing,
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