/

Programme: Bachelor of Science

Specialization: Information Technology

Sr no.

Programme Outcome B =

POL.

Scientific knowledge: Apply the knowledge of mathematics, science, and
computing to the solution of complex scientific problems.

PO2

Problem analysis: Identify, formulate, research literature, and analyse.complex
scientific problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and applied sciences.

PO3

Design/development of solutions: Design solutions for complex problems and

design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

PO4

Conduct investigations of complex problems: Use research-based !mowlcdg(?
and research methods including design of experiments, analysis a:nd interpretation
of data, and synthesis of the information to provide valid conclusions.

PO5

Modern tools usage: Create, select, and apply appropriate tec_hnique:s, resources,
and modern computing and IT tools including prediction and modelling to
complex scientific activities with an understanding of the limitations.

PO6

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

PO7

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

PO8

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

PO9

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

PO10

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

receive clear instructions,

PO11

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

PO12

Life-long learning: Recognize the need for, and have the preparation and ability

to engage in independent and life-long learning in the broadest context of

technological change
b/
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| PSO2. Appl problem-solving skills and the knowledge ‘-’f'i_nfomﬁon
'"téchno_logypgnﬁ computing fundamentals to solve real world problems.

PS03. Develop technical project reports and present them orally
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Programme Structure
(To be implemented from Academic Year- 2019-:

F.Y.B.Sc. (Information Technology)

Semester - I
Course Code Course Title Course Type Credits
19UBIT101 Introduction to Core Course 3
Information Technology
19UBIT102 Digital Electronics Core Course 3
19UBIT103 Introduction to Skill Enhancement 3
Programming Course
4 19UBIT104 Discrete Mathematics Allied Course 3
5 19UBIT105 Communication Skills Language 3
£ 6 19UBIT106 Introduction to Core Course Practical 2
@ Information Technology
Practical
7 19UBIT107 Digital Electronics Core Course Practical 2
Practical
8 19UBIT108 Introduction to Skill Enhancement 2
Programming Practical Course Practical
9 19UBIT109 Discrete Mathematics Allied Course Practical 2
Practical
10 19UBIT110 Foundation Course Ability Enhancement 2
Compulsory Course
Total 25
Semester - 11
Sr. No. Course Course Title Course Type Credits
Code
1 19UBIT201 Object oriented Core Course 3
@ Programming
2 19UBIT202 Database management Core Course 3
Systems
3 19UBIT203 Web Programming Skill Enhancement 3
;. Course
4 19UBIT204 Computer Networks Skill Enhancement 3
Course g
5 | 19UBIT205 | Numerical and Statistical Allied Course 3 w®F
Methods &8 8 9
6 19UBIT206 Object Oriented Core Course Practical 2 3 E’ ‘;:- b
Programming Practical p 2 §3g) 35
7 19UBIT207 | Database management | Core Course Practical 2288 -E .
Systems Practical S § §:§
8 | 19UBIT208 |  Web Programming Skill Enhancement 2 S58=8
Practical Course Practical : SS6aR
9 19UBIT209 | Computer Networks Skill Enhancement 2 B3y
Practical Course Practical S 1 5
10 19UBIT210 | Environmental Studies Ability Enhancement 2 |Pna, .
Course Infors] . p Lol
Total ‘ aﬂc&_ﬁg
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Semester —3

. | Course Course Title Course Type
No.| Code i
1 | 20UBIT301 Blockchain General Elective i)
Technology
2 | 20UBIT302 Microprocessor Core Course 2
Architecture
3 | 20UBIT303 | Python Programming Core Course 2
4 | 20UBIT304 Core Java Discipline Specific Elective 1 2
20UBIT305 C# Discipline Specific Elective 1
5 | 20UBIT306 Data Structure Core Course 2
6 | 20UBIT307 Blockchain General Elective Practical 2
Technology Practical
7 |20UBIT308 Microprocessor Core Course Practical 2
5 Architecture Practical
8 |20UBIT309 | Python Programming Core Course Practical 2
Practical
9 | 20UBIT310 | Core Java Practical Discipline Specific Elective 1 2
Practical
20UBIT311 C# Practical Discipline Specific Elective 1
Practical
10 | 20UBIT312 Data Structure Core Course Practical 2
Practical
Total 20
Semester — 4
Sr. Course Course Title Course Type Credits
No. Code
1 [ 20UBIT401 | Artificial Intelligence Core Course 2
2 | 20UBIT402 Operating System Core Course 2
3 | 20UBIT403 | Embedded Systems Core Course 2
4 | 20UBIT404 Enterprise Java Discipline Specific Elective 2 2
50UBIT405 |  Net Technology Discipline Specific Elective 2 g
5 | 20UBIT406 | Operation Research General Elective Course 2 " & E
6 | 20UBIT407 | Artificial Intelligence Core Course Practical 2 P §
Practical j Jlgzg's O
7 [20UBIT408 | Operating System Core Course Practical 2 R&S°
Practical g 5 E’ ;_%
8 | 20UBIT409 | Embedded Systems Core Course Practical 2 & § ‘8" S
Practical E:: = b
9 | 20UBIT410 Enterprise Java Discipline Specific Elective 2 2 .§ S &
Practical Practical s 2 X
20UBIT411 Net Technologies Discipline Specific Elective 2 E o s
Practical
10 | 20UBIT412 | Operation Research General Elective Practical 2
Practical - v
Total 2, HEQH 2 ) :
U{?ﬂap-ﬁ.n&_‘ \ '
Wc"-’?m, of \

Bhiula-kzf Desal Road,
Kandivli (iVest), Mur-bal67
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Programme Structure

- (To be implemented from Academic Year- 2021-2022)

l

T.Y.B.Sc. (Information Technology) —]

Semester — 5
Sr. | Course Course Title Course Type Credits
No. Code
1 | 21UBIT501 Software Engineering & General Elective 2
Project Management
2 | 21UBIT502 Cryptography & Network Core Course 2
Security
3 | 21UBIT503 Internet of Things Core Course 2
4 | 21UBIT504 Spring Discipline Specific
Elective 1 2
21UBITS05 ASP.Net Core Discipline Specific
Elective 1
5 | 21UBIT506 Project Core Course 4
6 | 21UBIT507 SEPM Practical General Elective Practical 2
7 | 21UBIT508 Cryptography & Network Core Course Practical 2
Security Practical
8 [21UBITS09 | Internet of Things Practical Core Course Practical 2
9 | 21UBIT510 Spring Practical Discipline Specific
Elective 1 Practical 7
21UBITS11 ASP Net Core Practical Discipline Specific
Elective 1 Practical
Total 20
Semester — 6
Sr. Course Course Title Course Type Credits
No. Code
1 | 21UBIT601 Geographic Information Core Course )
System
2 | 21UBIT602 Software Testing Core Course 2
3 | 21UBIT603 User Experience & User Discipline Specific
Design Elective 1 )
21UBIT604 Steganography and Digital Discipline Specific
Watermarking Elective 1
4 | 21UBIT605 Linux Discipline Specific
_ Elective 2 5
21UBIT606 Android Discipline Specific
Elective 2 J
5 | 21UBIT607 Project Core Course 4
6 | 21UBIT608 Geographic Information Core Course Practical 5
System Practical
7 | 21UBIT609 Software Testing Practical Core Course Practical 2
8 |21UBIT610 User Experience & User Discipline Specific
Design Elective 1 Practical
Practical 2
9 | 21UBIT611 Steganography and Digital Discipline Specific
Watermarking Practical Elective 1 Practical
21UBIT612 Linux Practical Discipline Specific 5
Elective 2 Practical - HEAp
e
e Pf;fment
Mation Tars...
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B. Sc (Information Technology) Semester — 1
Course Name: Introduction to Information Course Code: 19UBIT101
Technology
Lectures per week (1 Period is S0 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | @ ----- 40
B. Sc¢ (Information Technology) Semester — I

Course Name: Introduction to Information
Technology Practical

Course Code: 19UBIT106

Lectures per week (1 Period is 50 minutes) 3
Credits 2
; Hours Marks
Saaliatp Practical Examination 2 Hrs. 50

Internal

Course Outcome:

; PRINCIPAL
Ha{:_d:v{; Education Soclety’s
B. K. Shroff College of Arts &

M. H. Shroff College of Commerce

Bhi Hclx' ':.: ai Desal Road,
Kandivii (IWest). Mumbal-67

CcO

Course Outcomes

Bloom’s PO

Taxonomy

By the end of this course, learner will be able to:

Recall the fundamentals of information technology,
including the Internet, the Web, Software and
Hardware & to identify security and privacy threats in
digital environment

Remembering & | 1,2

Understanding

Demonstrate that

research, analysis,

they can use digital technology in
and critical inquiry

Applying

Apply a variety of information technologies to their
own work, demonstrating their competence in
researching, creating, and presenting projects using a
variety of digital information tools

Analyzing

HEAD
Department

e TN/

Information Technology

Scanned with CamScanner




B sl R
B. Sc (Information Technology) Semester — |
Course Name: Digital Electronics Course Code: 19UBIT102
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60 =
Internal —ammee 40 j
&
|
| B. Sc (Information Technology) Semester — I
i Course Name: Digital Electronics Practical Course Code: 19UBIT107
- Lectures per week (1 Period is 50 minutes) 3 E
Credits 2 B
\ . Hours Marks
| Evaluation System Practical Examination 2 Hrs. 50
Internalie s [ i —J
Course Outcome:
. CO | Course Outcomes Bloom’s PO
@ Taxonomy

By the end of this course, learner will be able to:
1 Understand the structure of various number systems

and its application in digital design Laad

Remembering & | 1,2
Understanding

2 Apply digital logic it to solve real life problems. ' Applying 3
3 Analyse, design and implement digital electronic | Analyzing 4

circuits, combinational logic circuits, sequential |

circuits, multiplexers and demultiplexers & Construct
digital circuits using various types of gates
/
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Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks :
Evaluation System Theory Examination 2 Hrs. 60
Intermal | e 40
B. Sc (Information Technology) Semester — I
Course Name: Discrete Mathematics Practical Course Code: 19UBIT109
Lectures per week (1 Period is 50 minutes) 3
Credits 2
“ Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal . | @ —
Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Remember and Utilize the algebraic techniques Remembering & | 1,2
effectively to analyse basic discrete structures and | Understanding

algorithms & Interpret whether the given arguments
are valid or invalid logically and mathematically J

W

FRINCIPAL
Handivy Education Soclety’s

B. K. Shroff College of Arts &

M. K. Shr r
Bhiritss o College of Commerce

) i Desal Ro.
Kandivy West), Murfrgam?

Semester — I
Course Code: 19UBIT105
5
3
Hours Marks

HEAD N
Department
e ——
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| B. Sc (Information Technology)
Course Name: Professional Communication Skills
Lectures per week (1 Period is 50 minutes)
Credits

Evaluation System

»
i



week (1 Period is :

Credits

Evaluation System Theory Examination

Internal

Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1 Recall and Understand the concept of Remembering & | 1,2
algorithms based on which they can draw Understanding "
flowcharts for solving Mathematical and
Engineering problems.

2 Apply an algorithm for solving Mathematical Applying 3
and Engineering problems.

3 Analyze and solve the issues in file organization and | Analyzing 4
the usage of file systems

4 Develop C applications using C programming | Creating 35
language

PR!%

Kandivh Education Soclety’s

B. K. Shroff College of Arts &

M. 1. Shroff College of Commerce
Bhulabtiai Desal Road,

Kandivii (West), Mumbai-67

B. Sc (Information Technology) Semester — I
Course Name: Discrete Mathematics Course Cdiep 19UBIT104
ep dimeng ;
lﬂfO.’ g of
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=
~ ,F o B. Sc (Information Technology) Semester — I b
[ 'C'ourse Name: Foundation Course Course Code: 19UBIT110 A :
Lectures per week (1 Period is 50 minutes) 5 g
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60 R
R
Intérnal R RS- c-— 40
Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Recall and understand the diverse but united culture of | Remembering & 1
India Understanding
2 Develop the empathy towards various social problems of | Applying 8
the country
3 Value their fundamental rights and duties s a citizen of the | Analyzing 12
country
HEAD
D FJ\T{ mr_ﬂt
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Kandivh Education Soclety’s

B. K. Shroff Coliege of Arts &

M. H. Shroft College of Commerce
Bhulabtiai Desal Road,

Kandivii (West), Mumbal-67

B. Sc (Information Technology) Semester — II
Course Name: Object Oriented Programming with C++ Course Code: 19UBIT201
Lectures per week (1 Period is 50 minutes) 5
Credits 3 |
Hours Marks |
Evaluation System Theory Examination 2 Hrs. 60 |
Intermal®™ - | . == 40 "'
B. Sc (Information Technology) Semester — II *
Course Name: Object Oriented Programming with C++ Course Code: 19UBIT206
Practical ;
Lectures per week (1 Period is 50 minutes) 3 1:
Credits HE&D *

Depzriment
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M. 1l Shroff College of C
Bhuiabnai Desal Road,
Aandivij (West). Mumbal-67

B. Sc (Information Technology)

Semester — I1

Course Name: Database Management System

Course Code: 19UBIT202

Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60 '
Titernal™™ - 40

B. Sc (Information Technology)

Semester — I1

Course Name: Database Management System

Course Code: 19UBIT207

Practical
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
EaleationByatem Practical Examination 2 Hrs.

Internal
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B. Sc (Information Technology) Semester —II _
Course Name: Web Programming Course Code: 19UBIT203 :
Lectures per week (1 Period is 50 minutes) 5 |
Credits 3
: Hours Marks
R StionSystem Theory Examination 2 Hrs. 60 ,
:ﬁ Internal | - 40
B. Sc (Information Technology) Semester — 11
Course Name: Web Programming Practical Course Code: 19UBIT208
Lectures per week (1 Period is S0 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal i s
Course Outcome:
CO | Course Outcomes Bloom’s PO
_ Taxonomy . Hi‘py
By the end of this course, learner will be able to: T lineng
Bankin, .
& ang lis urs
Nce
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B. Sc (Information Technology)

Course Name: Computer Networks

Course Code: 19UBIT204

Lectures per week (1 Period is 60 minutes)

5

Credits

3

Evaluation System

Hours Marks

Theory Examination

2 Hrs. 60

Internal

------ 40

B. Sc (Information Technology)

Semester — 11

Course Name: Computer Networks Practical Course Code: 19UBIT209
Lectures per week (1 Period is 60 minutes) 3
Credits 2
Hours Marks
Evaluation Practical Examination 2 Hrs. 50
System
Imternal = |
Course Qutcome:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand and apply the terminology and concepts | Remembering 1,2
of the OSI reference model and the TCP-IP reference | Understanding &
model Applying e
2 Experience with wireless networking concepts Applying oem. Y s A
-y r \ 3

0,
&ﬂmnﬁsfff'?
Scanned with CamScanner




T

BpRre Theory Examination

eauaH Internal
Course Outcome: .

i - [€O [ Course Outcomes Bloom’s PO

i L . Taxonomy ; ey
By the end of this course, learner will be able to: ' L‘
|1 Compare and calculate errors in approximation by | Remembering &| 1,2 1

numerical method Understanding
4’5

2 Apply Numerical analysis in the field of Science and | Applying
. Engincering and iterational methods to solve
@ | problems of nonlinear equations

3 Analyze and interpret the hypothetical results using
different statistical test in research

Understanding & | 3,4
Analysing

B. Sc (Information Technology) Semester — I1
Course Name: Environmental Studies Course Code: 19UBIT210
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Intermal | - 40
Course Outcome: ,

CO | Course Outcomes
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POS

Modern tools usage: Create, sclect, and \
and modern computing and IT tools including prediction and modell
complex scientific activities with an understanding of the limitations.

PO6

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

PO7

Environment and sustainability: Understand the impact of the professional
software engineering solutions in societal and environmental contexts, and

demonstrate the knowledge of,

PO8

Ethics: Apply ethical principles and commit to professional ethics and

responsibilities and norms of the scientific practice.

PO9

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

PO10

Communication: Communicate effectively on complex activities with the
scientific community and with the society at large, such as, being able to
comprehend and write effective reports and design documentation, make effective

presentations, and give and
receive clear instructions.

PO11

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

PO12

¢ need for, and have the preparation and ability

Life-long learning: Recognize th
to engage in independent and life-long learning in the broadest context of

technological change

Program Specific Outcomes

and need for sustainable development. il
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PRINCIPAL
Kandlvh Education Soclety’s
B. K. Shroff College of Arts &
M. H. Ehroff College of Commerce
Bhulabiial Desal Road,
Kangivii (Wasst 2 —halGF

B. Sc (Information Technology) Semester — IT1
Course Name: Blockchain Technology Course Code: 20UBIT301
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal E— 40
Total Marks h‘!ﬁﬁljgﬂ ‘
Rertisugpt
il
B. Sc (Information Technology) Semester —
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B.Sc (Information Technology)

Semester — I

Course Name: Microprocessor Architecture

Course Code: 20UBIT302

Lectures per week (1 Period is 50 minutes)

Credits
Hours Marks
Evaluation System __Theory Examination 2 Hrs. 60
memal™ | = 40
Total Marks 100

B. Sc (Information Technology)

Semester — I11

Course Name: Microprocessor Architecture
Practical

Course Code: 20UBIT308

Lectures per week (1 Period is 50 minutes)

Credits

Evaluation System Practical Examination

Scanned with CamScanner




PO |
B T rstand and classify the instruction sct of 8085 [ Remembering & L2 |
' MiCroprocessor and distinguish the use of different | Understanding
. instructions and apply it in assembly language 3
p _-__g\ T g . : I ll
3 | Develop basic Assembly program to use of register Applying 359 e
and memory location & operations ;
. @ 3 Analyze the general architecture of a microcomputer | Understanding &| 2,4 g
- system and architecture & organization of 8085 | Analysing £
Microprocessor and understand the difference |
between 8085 and advanced microprocessor
7 B. Sc (Information Technology) Semester — 11
Course Name: Python Programming Practical Course Code: 20UBIT309
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal | ==
Course Outcome:
CO | Course Outcomes Bloom’s ¥, @‘ﬁ
Taxonon@eﬁ&\g. ‘f’h“o\o
By the end of this course, learner will be able to: ' ] i
\E\n&'&'
%‘b
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Credlts

 Evaluation System Theory Examination
Internal | -
Total Marks
F= B. Sc (Information Technology) Semester — I11
Course Name: Core Java Practical Course Code: 20UBIT310
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50

Intermal |  ------

Course Outcome:

CO | Course Outcomes

Bloom’s o £ ;
Taxonom %nt W
Infor maﬁ%ﬁ%ﬁﬁﬁféﬁe

o |
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Theory Examination
Internal
Total Marks

100

“B. Sc (Information Technology) Semester — 111
Course Name: Programming with C# Practical Course Code: 20UBIT311
B Lectures per week (1 Period is 50 minutes) 3
@ Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50 M,
Internal —mc PRINGIPAL
vir Education Socl
g- f- SS??rofT College of A“ré:‘&
; . . ti. Shroff
Course Outcome: i D%C‘;?% gf Commerce
Kandivii ¢ -
CO | Course Outcomes Bloom’s "% PMymbal-67
Taxonomy
By the end of this course, learner will be able to:
1 Define Object Oriented programming concept using Remembering & 1
basic syntaxes of control Structures, strings and Understanding
function for developing skills of logic building
activity.
2 | Demonstrates and explain how to achieve reusability Understanding & | 2,5
using inheritance, interfaces and packages and Evaluating
describes faster application development can be ' D
achieved. Degﬁaﬁnt
vERagment
,naa.mn%;ﬁi }Ezsurance

Scanned with CamScanner



(nformation Techuology)
Course Name: Data Structure Practical
cek (1 Period is 5() minutes)

Evaluation System Practical Examinat

Course Outcome:
CcO | Course Qutcomes Bloom’s PO |
Taxonomy

able to:

By the end of this course, learner will be
plement various data structures Remembering & 1.3

1 Understand and Im
Understanding

along with their application
develop and implement Linear | Applying 3,5

2 Students will be able to
and Non-Linear data structures
3 Choose the appropriate data structure for modeling @ Analyzing 3

given problem

PRINCIPAL
Kandivh Education Soclety’s
B. K. Shroff College of Arts & hﬂoﬁ!ﬂﬁE
p . Shroff Coliege of Comimerce
5 abhal Desa ¢ soad,
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'.sentedmlaermso nxtelllgt'.ntllgﬁlts Underst

i Stud and apply various searching ig_algorithms, | Unde
] ‘ | Understand concept of propositional and first order | - i
M 5 loglc — : = = ;I: gy
ER .,Analyze-and-formalizethepmbléﬁi based on different : 2.
| | techniques to solve them : 'rﬁ
|

PRINCIPAL "Ry
Kandivh E- -tion Soclety’s
B. K. Srreif wollege of Ans &
M. £ o1 College of Commerce
Bhulzh i Desal Road,

Kandivi {West), Mumbal-67.
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Evaluate performance of pro
| algorithms and IPC '

<t

" Technology

PRINCIPAL
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ror Embedded Systems

3 Analyze the embedded systems’ specification and

develop software pro grams

L=

PRINCIPAL
Kandivli Fducation Soclety’s
B. K. Shrefi College of Arts &
M. h. Shroff College of Commerce
Bhulabhai Desal Road,
Kandivil (West), Mumbai-67

B. Sc (Information Technolog) . e
Course Name: Enterprise Java ou
iod is 50 minutes) _Hep

Lectures per week (1 Period
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, Hours Marks | s,
Evaluation System Theory Examination 2 Hrs. 60 &

Internal ey 40
Total Marks : 100
B. Sc¢ (Information Technology) Semester — IV

Course Name: Enterprise Java Practical Course Code: 20UBIT410

Lectures per week (1 Period is 60 minutes) 3
Credits 2
l Hours Marks
Evaluation | Practical Examination
System r Internal
Course Outcome:
| ——— ——— PO |
) PO
CO | Course Outcomes Bloom’s
| Taxomomy
By the end of this course, learner will be able to: PRy T :
r1 Define the multi-tier architecture of web-based Remembenlng &| 1,
enterprise applications using Enterprise JavaBeans Understanding
(EJB) P |
Apply event handling on Swing components Applying ' 3 ,3 -
Understand the use Struts frameworks and apply the Undertstandmg A3
concept to reuse the codes for quick development Applying
HEAD
Department
of HEAD

Information T;chno!cgvccmﬂent

@ Depargment
v’ Banking afid lns%e
Infe"""n Techfology!

W
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/r—  B.Sc(Information Technology)

- Semester — IV
R
f’______Course Name: .NET Technology Course Code: 20UBIT405
] Lectures per week (1 Period is 50 minutes) 5
P = .
Credits 3
Jass
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
iRt Al 0 o e 40
o Total Marks 100

B. Sc (Information Technology)

Course Name: .NET Technology Practical

Lectures per week (1 Period is 60 minutes) _ 3 S
r Credits 2
Evaluation | Practical Examination

System | Internal

Course Qutcome:
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1 Demonstrate the features of Dot Net Framework along Remembering & 1,29
with the features of ASP. NET & C# Understanding

2 Use appropriate data sources and data bindings in Applying 350
ASP.NET web applications

3 Create dynamic web applications, create and consume | Creating 2,355
web services . A

PRINCIFAL \W/

Semester — IV
Course Code: 20UBIT411

Kandivl: Education Soclety’s
B. K. Shroif College of Arts &
M. ti. Shiroff College of Commerce

@

Bhpab lsat
ra = g) =y =g RE)

Course Name: Operational Research

Se ru'. .’?Udd,
esh) Mumbﬂester = %

B. Sc (Information TechnologyAandivii (i

Course Code: 19UBIT406

Lectures per week (1 Period is 50 minutes)

5

Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal —meee 40
E Total Marks 100
B. Sc (Information Technology) Semester — IV
Course Name: Operational Research Practical Course Code: 20UBIT412
Lectures per week (1 Period is 60 minuftes) 3
Credits 2
Hours Marks
Evaluation Practical Examination 2 Hrs. HeASO
System Internal = | - Department
ot
Inf ::nation Technolegy’

Scanned with CamScanner




Aourse Outcome:

, ". cO | Course Outcomes

Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1 Understand the usage of game theory and PERT and | Remembering & | 1, 2

CPM in solving Business Problems Understanding
2 | Define and apply the best way of transporting goods | Understanding & | 2,10,
and assigning the jobs to people Applying 11
3 Apply the concept of Linear Programming in solving | Applying 2,6

the problems

PRINCIPAL e
[ ]
ndivh Education Socle
:;a A : suroff College of Arts &
m; ti. shroff College of Commerce
Bhulabhai Desal Road,
Kandivii (Wesl), Mumbal-67
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e :a:.ce ﬂgf(;rmaﬁon Technology) S
: . - e =
oftware Engineering & Project Course Cmf:t.er M
B Miangabiote: ode: 21UBIT501
F_____Lectures per week (1 Period is 50 minutes)
[l Credits :
: Ho
Evaluation System Theory Examination 2 Hug Mz;ks
k. Internal | - 40

B. Sc (Information Technology)

Semester — V

Course Name: SEPM Practicals

Course Code: 21UBIT507

Lectures per week (1 Period is 50 minutes)

Credits

Evaluation System

Theory Examination

B

e aarmaton TP e o O

£ Internal
Course Outcome: .
CO | Course Outcomes Bloom’s P
Taxonomy
By the end of this course, learner will be able to: : AL
1 Define and Understand  the concepts  of Software Rememberlpg » 2y
Engineering and Project Management. Under?tandmg —
2 Make use of estimation logic for estimation of software size Apply;rng L, 5, 6,
as well as cost of software & Demonstrate understanding of Analysing =5,
the requirements Analysis and Applicat iqn of UML Models — = =
3 Assess various factors influencing project. management, | Ana yzing ,8 ;) ,
qua]ity assurance, change management and rl§k asses_smcm 10, 1}
& Develop process for successful quality project delivery 52 -
e

PRINCIPAL
Kandivl Education Soclety’s
- shoff College of A

B. K

M. 1. Seioff college of Comimerce
Bhulat e al pesal Road,

Kandivii  West). Mumbai-6 7

Semester
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1 (",, Theory Examination 2 Hrs. 60
_ Internal s 40
] —
B. Sc¢ (Information Technology) Semester — V
H'-.-—.-_—_ - .
Course Name: Cryptography & Network Security Course Code: 21UBIT508
Lectures per week (1 Period is 50 minutes) 5
Credits 2
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
(3 Internal 40
Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to: :
1 Define, Understand and  Classify ~ various Remembenpg &|[1,2,8
cryptographic terms Understanding
2 Understand and Apply Various symmetric and Undcr.standmg &i[F1523
asymmetric key cryptography and Mode of operations | Applying ‘ |
3 Understand and Evaluate various cryptographic Understlandmg &| 2,4,
algorithm & various TCP - [P threats and | Evaluating 6,8
i vulnerabilities
PRINCIFPAL
ffan_dh'!.- E(.?;r:j,;gtjol.l. 500'60/3
B. K. Shroft College of Arts &
gﬁ?:{: ‘07 College of Commerce

ai Desal Road,
Randivii (West), Mumbal-67

B. Sc (Information Technology) Semester — V
Course Name: Internet of Things Course Code: 21UBITS503
Lectures per week (1 Period is 50 minutes) 5
Credits 2
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Intermal | = - 40
De”gsi? :
Mo It
gdon ;e: !Gg?
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B. Sc¢ (Information Technology) Semester — V

Course Name: Internet of Things Practicals Course Code: 21UNIT509
Lectures per week (1 Period is 50 minutes) 5
N Credits 2
e Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internmal | @ ------ 40
Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to: =
1 Acquire good understanding of the Internet of Things Remembering & | 1,3
concept and systems architecture Understanding Ll
2 Conceptualize the standard security and privacy Under‘standmg &|[ 2,5
preserving mechanisms, and understand different Applying
‘ cloud integration methods : =
3] Operate with wireless technologies and networking Applym.g 2,3,
protocols specific to IoT systems & Design, ' Evaluating and | 5,6,7
implement, test and create [oT system equipped _Wlth Creating
sensors and wireless transceivers to help the society fes=c sl

44/—/

PRINCIPAL
Kandivi Edvcation Soclety’s
B. K. Shrolf College of Arts &
Q M. Ii. Shroff College of Commerce
Bhulathai Desal Road,
Randivii (West), Mumbai-67

B. Sc (Information Technology) Semester — V
o Course Name: Spring Course Code: 21UBITS504
Lectures per week (1 Period is 50 minutes) 5
Credits 2
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Intermal | = - 40
B. Sc (Information Technology) Semester — V
Course Name: Spring Practicals Course Code: 21UBIT510
Lectures per week (1 Period is 50 minutes) 5
: - HEAD
Credits D%Dar?m.anr
'nfor Ty or
Mation ?:::hnaf'cgy
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- H
Evaluation System Theory Exaniination 2 :;'I'S Marks
rs‘ 6
Internal | - 4:
Course Outcome:

Lectures per week (

Evaluation System

Internal
cO | Course Outcomes ~ [ Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1 Understand and develop applications using Spring Remembering 153.5
Framework, Lightweight Container and Dependency Understanding &
[njection with Spring 4 Applying

2 Apply JDBC Data Access with Spring and Applying 5
demonstrate data access operations with Jdbc
Template and Spring |

3 Create Spring Boot Web Application and Spring Applying and | 2,3,5

d Develop Creating

B. Sc (Information Technology)

Course Name: ASP.NET CORE

Credits

Theory Examination

/’ﬁ
Course Name: ASP.NET CORE Practical Course Code: 21UBIT511
Lectures per week (1 Period is 50 minutes)
Credits

Evaluation System

with Sprin

heory Examination

Cou

i

PRINCIPAL

Kandivl Education Soclety’s

B. §. Shro
M. H. Shro

i College of Arts &
ff College of Commerce

Bhulabhal pesal Road,

Kandivli (Wes

-

Semester — A%
rse Code: 21UBIT505

1 Period is 50 min utes)
2

Boot RESTful WebServices an
applications using Aspect Oriented Programming Lf/ljf

e
\f

Semester —

L), Mumbal-67
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’.

.‘! course Outcome:

6/0-\ Course Outcomes

Bloom’s
Taxonomy

e

W“ﬂ of this course, learner will be abje to:

core framework

1 | To remember and understand th
Cil \De\relop robust ASP NET Core application

3 Evaluating the performance of application with
integrated tools and services

¢ concepts of NET | Remembering & [ 1,2,3
\ Understanding
Creating 2.3,
5,8
Evaluation 2,4,5

PRINCIPAL
KandIvl; Education Soclety’s
B. K. Shroff College of Arts &
M. H. Shrofl
Bhulahhai Desal Road.

HKandlu (eet) Minnbai-67

f College of Commerce

B. Sc (Information Technology) l

Semester — V

Course Name

: Project

\ Course Code: 21UBIT516 \

Lectures per week (1 Per

iod is 50 minutes) Il 5 \
Credits \ 4
\ Hours l Marks
Evaluation System Theory Examination \ 2 Hrs \ 60
Internal l ------ \ 40

Course Outcome;

(&)

Course Outcomes

By the end of this course, learner will be able to-

1

existing system.

Students will be able to communicate with C
define the requirements based on proble

solution to meet all the

Students will be able 1o design,

lients and Remembering,
ms in the

develop and deploy
user and system requirements.

Bloom’s
Taxonomy

Understanding,

Evaluating

Applying,

Creating

Analysing &
Understanding,

Analysing &

Scanned with CamScanner
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B. Sc (Information Technology)
Course Name: Geographical Information System
Lectures per week (1 Period is 50 minutes)
Credits

Theory Examination

Internal

Evaluation System

B. Sc (Information Technology)

"Lw

= Course Name: Geographical In

SR Practical

Lectures per week (1 Period is 50 minutes)
Credits

Evaluation System Theory Examination

Internal

P o5 0 ce e

Course Outcome:

SN
formation System

Kandivh Education Soclety’s
B. K. Shroff College of Arts &
M.l
Bhulabhai Desal Road.
Kandivil (West), Mumbai-67

Semester — VI
Course Code: 21UBIT608

Semester — V1

PRINCIPAL

shroff College of Commerce

' Bloom’s

TPO

CO | Course Outcomes
L | Taxonomy
By the end of this course, learner will be able to:
1 Understand the concept of maps, coordinate system | Remembering & 1
[ basics, cartography and principles of GIS. Understanding \
2 Designing and developing Maps based Real world Applying 3.5
examples. HEA \ :
3 Analyze spatial data, using GIS analysis tools. \ Ana) zing "J‘?"‘-nf:-n 205
fo"n- or = * S
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PRINCIPAL
Kandlivh Education Soclely’s
B. KX Shroff College of Arts &

M ot Snrntr College of Commerce
Bhutavinai Desal Road,
Randivil (West), Mumbal-67
B. Sc (Information Technology) Semester — VI
Course Name: Software Testing Course Code: 21UBIT602
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60 -
| Internal | @ - 40 L
B. Sc (Information Technology) Semester — VI
Course Name: Software Testing & Quality Assurance Course Code: 21UBIT609
Practical "
Lectures per week (1 Period is 50 minutes) 5 | 3
Credits 3 B
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Intermal = | 40 J »
Course Outcome: : :
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Study principles of Software testing and Quality | Remembering & | 1,2, 2
Assurance Understanding 3,4 &
2 [dentify Levels of testing, classify types of testing and | Understanding, 522 Bt
understand & apply techniques of testing & create and | Applying, 3,4,
communicate the test report Analysing and | 5,6, &
Evaluating 8,9,
10 5
3 Explore various software testing tools and implement | Applying, 1,2,
the tool for testing software components and system | Analysing, 5,6,
throughout the software development process Evaluating and | 7,8, ¢
Creatin
E pgap | 00
DEP"I»'?P'\::.-!t 1 1
Information achnology
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[ 5.5 (Information Technology)
= Semester — VI ’
e Name: perience & User Desi :
_ : gn Course Code: 21UBIT603
Vi w""-es per week (1 Period is 50 minutes) 5 . l
Credits 3 '
. ‘ Hours I Marks J
Evaluation System Theory Examination [ 2 Hrs. [ 60
Internal ' [
40 J
B. Sc (Information Technology) Semester — VI
Course Name: User Experience & User Design Course Code: 21UBIT610 |
Practical
Lectures per week (1 Period is 50 minutes) 5
O
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Intermal | 77T a0

Course Dutcome:

By the end of this course, learner will be able to:

rest in User Experience Remembering & 1

CO | Course Qutcomes

Understand and create inte

Apply prototypin

Design (UXD)
g and problems solving techniques Applying

related to user experience design
d methodological approach Analyzing 203

Analyze the framework an
for user experience design

Bloom’s
Taxonomy

Understanding

PRINCIPAL
Kandivi Education Soclety’s
B. K. Shroff College of Arts &
M. H. Shroff College of Commerce
Bhulabnal Desal Road,
Kandivii (West), Mumbal-67

l B. Sc (Information Technology) Semester — VI
’ Course Name: Stegnography and Digital Course Code:21UBIT604
Watermarking
r Lectures per week (1 Period is 50 minutes) S$HEAD e
f Credits Qega‘h:’ﬂent
lnﬁq..-m of
|uti-}c-rl }-ec,“-)o!'ogy
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Hours Marks
Theory Examination 2 Hrs. 60
Internal | - 40

B. Sc (Information Technology)

Semester — VI

Course Name: Steganography and Digital
Watermarking Practical

Course Code:21UBIT611 |

Lectures per week (1 Period is 50 minutes)

Credits
.
Evaluation System Theory Examination
Internal
L _
Course Outcome: =
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to: , -y
1 Describe various finger printing techniques Remembering & 1
Understanding | T
2 Implement algorithms for steganography and | Applying 2,3,5
3 Evaluate steganography and watermarking al gorithms Analyzing )
forrobustness ————— |y
[
HEAD
Cepartment

of
!n f\J.‘”.—Iiai.‘.'-:n TE‘J: t’]“-:_,!_c_lﬂt’,

i —

PRINCIPAL
Kandivli Education Soclety’s
B. K. Shroff Coliege of Arts &
#1. 1. Shroff College of Commerce
Bhulaphai Desal Road,
Kandivii (West), Mumbai-67
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5 5¢ (Information Technology) Semester 2Vl
Course Name: Linux Course Code: 21UBIT605
per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Theory Examination 2 Hrs. 60 i
Intermal | - 40

. = -

B. Sc (Information Technology)

Semester — VI

///_,—_
Course Name: Linux Practical

ST e R
Course Code: 21UBIT612

e
. Lectures per week (1 Period is 50 minutes)

-
Credits

—

Evaluation System Theory Examination

Internal

Course OQutcome:
CO | Course Outcomes

By the end of this course, learner will be able to:
Understand and remember the concept

environment, its shell and shell programmiug

Install appropriate servi
requirement and Develop Linux based systems

maintain

Analyse an
utilization in Linux Env

environment

e

s of Linux

ice on Linux server as per
and

]
4 compare the computer resources
ironment and windows

Bloom’s

Taxonomy
-_________.————'-_-_-__'-_-_-_-'—'-__-_—--

Remembering & 1

Understanding

Applying 2,3,5
.

Analyzing 3

e

/

HEAD
DE.;,-._w—w.r-nt

nnoloBY

Lt
\nm:m-mon Tec

PRINCIPAL
Kandlvi Education Soclety’s
B, K, Shroff College of Arts &
‘i 11 snroff Coliege of Commerce
dmulabinai Desal Road,
Kandivii (West), Mum bai-67
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i “B. Sc (Information Technology) Semester — VI
- ~~ Course Name: Android Course Code: 21UBIT606
Tectures per week (1 Period is 50 minutes) 5
i Credits 3
pr Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal e 40

B. Sc¢ (Information Technology)

Semester — VI

Course Name: Android Practical

Course Code: 21UBIT613

Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal ———- 40
Course Outcome:
CO | Course Outcomes Bloom’s PO

Taxonomy

By the end of this course, learner will be able to:

1 Demonstrate Android activities life cycle Remembering & 1
Understanding
2 Apply proficiency in coding on a mobile Applying 5
programming platform
3 Design and develop innovative android applications | Analyzing 3
r’RIHCI’PngeU(S
: 0
Kl e Calege of Ars &
2 O =i roff College of Commerce
: Japhal Desal Road.
st Mumbal-67

Kandivii (e

B. Sc (Information Technology)

Semester — VI

Course Name: Project

Course Code: 21UBIT607

Lectures per week (1 Period is 50 minutes)

v

5 HEAD

Credits

gpevartment
if

Informaticn Technviog
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Hours Marks
IMPLEMENTATION & 2 Hrs. 60
g System VIVA VOCE
7 PROJECT REPORT emeen 40
me:
“;:e Outcomes Bloom’s ’ PO
;ﬁou Taxonomy
L——Fihis course, leamer will be able to: T
4l 'cndd(;nts will be able to communicate with Clients and Remembenpg, ]é 2; 41’ 05’
:et;ne the requirements based on problems in the Undcrstandm%,& s s
: Analysing
- tem. _
LA Evaluating __Z_g_gﬁ
Wbe able to design, develop and deploy Und;fl'?taﬂdmgs 28: 9’ l’ 0"
: d system requirements. [ Applyng, i
solution to meet all the user and sy i 1
' "_#Wable to design use cases and test cas;s :EZII:::Ifg i 6: 7: 8: 9,
0 evaluate the performance of system & estimate the e 10,11, 12|
cost and efforts. Eabtes e —— ;
f HEAD

PRIMNCIPAL
Kandlvi Education Soclely’s
: s B. K. Shroff College of Arts &
' roff College of Commerce

M. !
HEAD Bhiiai / "‘7'."'."""",".",030’ x
CRITERIA - ) Hand iHraeal g
Teaching-fo; hing and
Sefustion
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Program Outcomes

Sr no.

Programmé: Bachelor of Science
- Specialization: Data Science

Programme Outcome

Scientific knowledge: Apply the knowledge of mathematics, science, and
computing to the solution of codmplex scientific problems.

P:joblem analysis: Identify, formulate, research literature, and analyse complex
scientific problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and applied sciences.

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

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

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

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

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

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

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

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

receive clear instructions.

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

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

technological change

~ |
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Bl 6 30 SO Cfran e SN ““fMation v
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Databases Blg data, and cloud computmg, Computer.: (3
networking
o Attificial Intell_igence, Machine Learning, Deep
Learning, Data Visualization

PSO2. Apply problem-solving skills and the knowledge data Science and
computing fundamentals to solve real world problems.

PS0O3. Develop technical project reports and present them orally

PRINCIFAL

Kandivh Education Soclety’s

B. K. Shroff College of Arts & :

r: 1:. Shroff College of Commeme
147l Desaj Road, 5wl

h ::zdwn (West), Mumbal-67

It.

-,ul'.i.'lm-"r o = e
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Programme Structure

(To be implemented from Academic Year- 2020 - 2021)

M. . Sh

L F.Y.B.Sc. (Data Science) ]
s Semester — I :
ourse C :
s ourse Title Course Type Credits
20UBDS101 | Professional Communication Ability Enhancement 2
5500 Skill Course
BDS102 Foundation Course Ability Enhancement 2
Course
3 | 20UBDS103 Database Management Core Course >
System
4 | 20UBDS104 Des‘cr_iptive Statistics Core Course 2
5 | 20UBDS105 Digital Computer Core Course
Fundamentals
6 | 20UBDS106 | Introduction to programming | Skill Enhancement Course 2
with C++
7 20UBDS107 Database Management Core Course Practical 2
System Practical
8 | 20UBDSI108 Descriptive Statistics Core Course Practical 2
Practical
9 | 20UBDS109 Digital Computer Core Course Practical 2
Fundamentals Practical
10 | 20UBDS110 | Introduction to programming | Skill Enhancement Course 2
= with C++ Practical Practical oAl |
= Total [ 2058
Semester — II
,_————_‘-______ -
Sr. Course Course Title Course Type Credits
No. Code e
1 20UBDS201 Environmental Studies Ability Enhancement 2
Course
’_________—————_-_' — I Al
2 | 20UBDS202 Advance Database Core Course -
Management System -l B
3 W Introduction to Data Science Core Course 2
and Analytics o B |
L =50 | bability Core Course
4 | 20UBDS204 Theory of Probability | =
_.__S_-—W Python Programming Skill Enhancement
Course
/’ $ 2
[EE— Skill Enhancement
6 20UBDS206 Web Programming e
EEE s S — - el
A W Advance Database Core Course Practical 2
WW = o B |
e bability Practical ore Course Practical | =
g | 20UBDS208 Thel:) ry ngPr:;mming Practical Skill Enhancement 2
o | 20UBDS209 | Python rog w___z____
|y : ctical Skill Enhancement
10 | 20UBDS210 Web programming Pra Course Practic £ -
L Total e
PRINCIPAL
Kandlvh Education Soclety’s

B. K. Shroff College of Arts &
roff College of Commerce
Bhuiabhai Desal Road,

Kar ] (VS el
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Y B. Sc (Data Science) Semetel
Course Name: Professional Communication Skills Course Code: 20UBDS101
Lectures per week (1 Period is S0 minutes) S
Credits 3
E
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60 :
Internal = | o= 40
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Remember and understand how to make their Remembering & | 1,2,
communication more effective Understanding 10
a 2 Write an impactful resume and job application letter | Applying A
and handle basic business correspondence confidently
3 Analyse the ways to make their communication more | Analyzing 4,10
effective =)
B. Sc (Data Science) Semester — I o
Course Name: Foundation Course Course Code: 20UBDS102
Lectures per week (1 Period is 50 minutes)
Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Taternal | T 40
£ T e
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to: i
1 | Recall and understand the diverse but united culture of | Remembering & 1
L,/”_ Understanding |
3 | Develop the empathy towards various social problems of | Applying 8
eyl i e -
3 Value their fundamental rights and duties s a citizen of the | Analyzing 12

[Cotntrymeses =

PRINCIFAL HEAD
Kandivh Education Soclety’s Departmens
B. K sh-oil College of Arts & &
M ~/f Coliege of commek®rmatiop 1.,
B Desal Road. Cinology
| West), Muitt Rl
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B. Sc (Data Science) ‘Semester — I
Course Name: Database Management System Course Code: 20UBDS103
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Evaluation System Theory Examination
Internal
B. Sc (Data Science) Semester — I
Course Name: Database Management System Course Code: 20UBDS107
Practical
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | = - 40
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand  database concepts and database | Remembering & | 1,2
management system software Understanding
2 Model an application’s data requirements using | Applying 5
conceptual modelling tools like ER diagrams and
design database schemas based on the conceptual
model
3 Evaluate business information and find the | Evaluation 4,6
requirements of a problem in terms of data
HEAD
of
M/ gt Technology
PRINCIPAL

Kandivl Education Soclety’s
B. K. Stira 'f College of Arts &

M. b i 1roff Colle

. Fhroff ge of Comme,
z‘?ﬁhf Vakiaj Desal Road, o
Randivil (Wase) Mumbaj-67.
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/" B. Sc (Data Science) Semester — I
Course Name: Descriptive Statistics Course Code: 20UBDS104
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal ———ee- 40
B. Sc (Data Science) Semester — I
Course Name: Descriptive Statistics Practical Course Code: 20UBDS108
Lectures per week (1 Period is 50 minutes) S
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | @ - 40
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Study and understand the terminology and special | Remembering & | 1,2
notation of statistical analysis. Understanding
2 Evaluate and interpret the various measures of Understanding and | 1,2,3
central tendency, dispersion skewness, Kurtosis, Evaluating
3 Use R Studio for descriptive Statistics analysis Applying and | 2,3,5
Analysing
HEAD
Department
of

Information Technology

e

PRINCIPAL
Kandivii Education Soclety’s
B. X Sheif College of Arts &
M. " College of Commerce
Bl i Desal Road,
handivii (West), Mumbai-67.
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Semester — 1

B. Sc (Data Science)
Course Name: Digital Computer Fundamental Course Code: 20UBDS105
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Interpal | - 40
B. Sc (Data Science) Semester — I
Course Name: Digital Computer Fundamental Course Code: 20UBDS109
Practical
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | = - 40
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1

Understand the structure of various number systems

Remembering & | 1,2

and its application in digital design Understanding
2 Apply digital logic it to solve real life problems. Applying 3
3 Analyse, design and implement digital electronic | Analyzing 4
circuits, combinational logic circuits, sequential
circuits, multiplexers and demultiplexers & Construct
digital circuits using various types of gates
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B. Sc (Data Science)

Course Name: Introduction to Programming with

C++
Lectures per week (1 Period is 50 minutes)
Credits
Hours
Evaluation System Theory Examination 2 Hrs. 60
Intermal | = - I 40
B. Sc (Data Science) Semester — I

Course Name: Introduction to Programming with
C++ Practical

Course Code: 20UBDS110

Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | @ - 40
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:
1 Recall and Understand the concept of Remembering & | 1,2

algorithms based on which they can draw Understanding

flowcharts for solving Mathematical and

Engineering problems.
2 Apply an algorithm for solving Mathematical Applying 3

and Engineering problems.
3 Analyze and solve the issues in file organization and | Analyzing 4

the usage of file systems
4 Develop C++ applications using C++ programming | Creating 3.5

language
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,"/I—_ B. Sc (Data Science) Semester — I1
Course Name: Environmental Studies Course Code: 20UBDS201
Lectures per week (1 Period is 50 minutes) S
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | @ - 40 J
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand the various environmental problems of | Remembering & | 7
the world Understanding
2 Demonstrate their fundamental rights and duties as a | Applying 8
citizen for conservation of natural and man-made
resources
3 Examine their fundamental rights and duties as a | Analyzing 8,12
citizen for conservation of natural and man-made
resources
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B. Sc (Data Science) Semester — I1
Course Name: Advance Database Management Course Code: 20UBDS202
System
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | - 40
B. Sc (Data Science) Semester — 11

Course Name: Advance Database Management
System Practical

Course Code: 20UBDS207

Lectures per week (1 Period is 50 minutes) S
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Intermal | = - 40
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1 Understand advanced database concepts distributed,

parallel and object-oriented databases.

| Remembering & [ 1,2,5
Understanding

2 Understand and apply the concept of
warehousing.

Understanding & [ 1,2, 5
Applying

3 Understand and apply the concept of data mining and
differentiate between classification and clustering

methods.

Understanding, 15255
Applying and
Analyzing
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4 B. Sc (Data Science) Semester — I1
Course Name: Introduction to Data Science and Course Code: 20UBDS203
Analytics
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal “enmnn 40
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand the key issues in big data management Remembering & | 1,2,3
and its associated applications in intelligent business | Understanding
and scientific computing.

& 2 Acquire fundamental enabling techniques and Applying and | 1,2,
scalable algorithms like Hadoop, Map Reduce and Analyzing 3,4
NOSQL in big data analytics and Interpret business
models, scientific computing paradigms, and apply
software tools for big data analytics.

3 Achieve adequate perspectives of big data analytics | Understanding, 2,3,3
in various applications like recommender systems, Applying
social media applications etc. J

B. Sc (Data Science)

Semester — I1

Course Name: Theory of Probability

Course Code: 20UBDS204

Lectures per week (1 Period is 50 minutes)

B. K. Shroff College of Arts &

M. H. Shroff College of Commerce

Bhilabhai Desal Road,
K i (Weet), Mumbsl-67

HEAD
partment

Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal m—eeen 40
B. Sc (Data Science) Semester — 11
Course Name: Theory of Probability Practical Course Code: 20UBDS208
Lectures per week (1 Period is 50 minutes) 5
Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | @ --e-- 40
PRINCIFAL
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Course Outcomes Bloom’s PO
Taxonomy i

By the end of this course, learner will be able to: .
1 Articulate the axioms (laws) of probability; Define Remembering & [ 1,2,3 '
event, outcome, trial, simple event, sample space and | Understanding
calculate the probability that an event will occur.

2 Apply probability distributions and recognize them | Remember, 152; .
in applications Applying 3,4 i
3 Learn and develop complex mathematical reasoning | Applying & | 2,34 |
Analyzing
B. Sc (Data Science) Semester — I1 ;
Course Name: Python Programming Course Code: 20UBDS205
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal -—mme 40 J
B. Sc (Data Science) Semester — I1

Course Name: Python Programming Practical Course Code: 20UBDS209

Lectures per week (1 Period is 50 minutes)

Credits 3
Hours ] Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | - 40
| CO | Course Qutcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Explain basic principles of Python programming | Remembering & 1
language Understanding
Apply object-oriented concepts Applying 2,5
3 Design and implement a project to solve a real-world | Analysing & 5355
problem using the language idioms, data structures, | Creating
and standard library of Python
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/ B. Sc (Data Science) Semester — I1

Course Name: Web Programming Course Code: 20UBDS206
Lectures per week (1 Period is S0 minutes) 5
Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal ceeen 40

B. Sc (Data Science) Semester — I1

Course Name: Web Programming Practical Course Code: 20UBDS210
Lectures per week (1 Period is 50 minutes) S
Credits 3
Hours Marks
ﬁ Evaluation System Theory Examination 2 Hrs. 60
Internal | @ - 40
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Explain aesthetics and formal concepts of layout and | Understanding & | 1, 2, 3
organization to design websites that effectively | Evaluating
communicate using visual elements
2 Select and apply markup languages for processing, | Applying 5
identifying, and presenting of information in web
pages o=
3 Create websites using appropriate security principles, | Creating 3,11
@ focusing specifically on the vulnerabilities inherent in ‘
common web implementations i
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Programme Structure

(To be implemented from Academic Year- 2021 - 2022)

l

T M it Y R s T

S.Y.B.Sc. (Data Science)

]

Semester — I11 | -
Course Course Title Course Type Credits |
Code l
21UBDS301 Java Ability Enhancement 2 ?
Course
21UBDS302 Data Structure Ability Enhancement 2
Course
21UBDS303 Inferential Statistics Core Course 2
21UBDS304 Artificial Intelligence Core Course 2
21UBDS305 | Data Science with Python Core Course 2
21UBDS306 Java Practical Skill Enhancement Course 2
21UBDS307 Data Communication & Core Course Practical 2
Networking
Practical
21UBDS308 | Inferential Statistics Practical Core Course Practical 2
21UBDS309 Artificial Intelligence Core Course Practical 2
Practical ==
10 | 21UBDS310 | Data Science with Python | Skill Enhancement Course 2
Practical Practical
Total 200 |
Semester — IV
Sr. Course Course Title Course Type Credits
No. Code
1 |[21UBDS401 Advanced Web Ability Enhancement 2
Programming Course |
2 | 21UBDS402 Fundamentals of Data Core Course 2 '
Science
3 | 21UBDS403 Industrial Statistics Core Course 2
4 | 21UBDS404 R Programming Core Course 2 :
5 | 21UBDS405 Data Communication & Skill Enhancement Course 2
Networking
6 |21UBDS406 Advanced Web Skill Enhancement Course 2 .
Programming Practical '
7 | 21UBDS407 Fundamentals of Data Core Course Practical 2
Science Practical !
8 | 21UBDS408 | Industrial Statistics Practical Core Course Practical 2
9 |[21UBDS409 | R Programming Practical Skill Enhancement Course 2 |
Practical I
10 | 21UBDS410 Data Structure Practical Skill Enhancement Course 2 '
Practical
Total ] 20
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. Programme Structure
(To be implemented from Academic Year- 2021 - 2022)

A L

l

S.Y.B.Sc. (Data Science) ]

| Lt Semester — 111
Sr. Course Course Title Course Type Credits
No. Code
1| 21UBDS301 Java Ability Enhancement 2
Course
2 | 21UBDS302 Data Structure Ability Enhancement 2
Course
3 | 21UBDS303 Inferential Statistics Core Course 2
4 | 21UBDS304 Artificial Intelligence Core Course 2
5 | 21UBDS305 | Data Science with Python Core Course 2
6 |21UBDS306 Java Practical Skill Enhancement Course 2
7 | 21UBDS307 Data Communication & Core Course Practical 2
Networking
Practical
8 | 21UBDS308 | Inferential Statistics Practical Core Course Practical 2
9 |21UBDS309 Artificial Intelligence Core Course Practical 2
Practical
10 | 21UBDS310 | Data Science with Python | Skill Enhancement Course 2
Practical Practical
r Total 20
Semester — IV
Sr. Course Course Title Course Type Credits
No. Code
1 |21UBDS401 Advanced Web Ability Enhancement 2
Programming Course
2 [ 21UBDS402 Fundamentals of Data Core Course 7
Science
3 | 21UBDS403 Industrial Statistics Core Course 2
4 | 21UBDS404 R Programming Core Course 2
5 | 21UBDS405 Data Communication & Skill Enhancement Course 2
Networking
6 | 21UBDS406 Advanced Web Skill Enhancement Course 2
Programming Practical
7 | 21UBDS407 Fundamentals of Data Core Course Practical 2
Science Practical
8 | 21UBDS408 | Industrial Statistics Practical Core Course Practical 2
9 |21UBDS409 | R Programming Practical Skill Enhancement Course 2
Practical
10 | 21UBDS410 Data Structure Practical Skill Enhancement Course 2
Practical
Total 20
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SEMESTER III
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. ata
- cience) Semester — I
ourse :
Name: Java Course Code: 21UBDS301
Lectures per week (1 Period is 50 minutes) 5
Credits 2 .
' Hours Marks |
Evaluation System Theory Examination 2 Hrs. 60
Intermal | - 40 .
— |
B. Sc (Data Science) Semester — I1I ‘
Course Name: Java Practical Course Code: 21UBDS306 !
AL G o
‘ Lectures per week (1 Period is 50 minutes) 3 |
) Credits 2 :
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Intermal | 40
|
TCO Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Define Object Oriented programming concept using | Remembering & 1 ‘
Understanding

basic syntaxes of control Structures, strings and
function for developing skills of logic building
activity.

2 Demonstrates
using inheritance, interfaces and packages and

describes faster application development can be

achieved.
3 Develop Java based Ap

and explain how to achieve reusability | Understanding
Evaluating

plication and use of different Applying &| 3,5
exception handling mechanisms and concept of | Creating

multithreading, applets, exception handling for robust '
faster and efficient application development.
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B. Sc (Data Science) S
s emester — I11
Course Name: Data Structure
s, Course Code: 21UBDS302
Lectures per week (1 Period is 50 minutes) 5 -
h'-—.__ -
Credits 2
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal eesta 40
l i
B. Sc (Data Science) Semester — 1V
Course Name: Data Structure Practical Course Code: 21UBDS307
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Tnterwal 40
niern J
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to: |
1 Understand and implement various data structures Remembering & | 1,3
along with their application Understanding
2 Students will be able to develop and implement Linear | Applying 3,5
and Non-Linear data structures
3 Choose the appropriate data structure for modeling a Analyzing 3
given problem J
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B. Sc (Data Science)

Semeiter =TT N

i Course Name: Inferential Stati
|- - : al Statistics Co 1o 21UBDS303
| Lectures per week (1 Period is 50 minutes) urse Codes.-. 21UBD 5303 2
i Credits > |
Hours Marks =
Evaluation System Theory Examination 2 Hrs. 60
Intermal | = - 40
B. Sc (Data Science) Semester — I '
Course Code: 21UBDS308
e

Course Name: Inferential Statistics Practical

Lectures per week (1 Period is 50 minutes)

Credits

Evaluation System Practical Examination

Internal

co

Course Outcomes

1

variances under differe

Apply probabil
describe and an
and problems in real-l

Understand statistical tec

alyze essential features of data sets
ife business situations.
hniques to estimate the

2
population mean, proportion and variance, Use and
extend knowledge of inferential statistics and their
applications in real-life business situations.
3 Acquire techniques t0 test hypothesis with an
proportions and

n on the population means,

assumptio
nt circumstances.

S

;
Taxonom
| By the end of this course, learner will be able to:
istic and statistical reasoning to Remembering, 1,2,3
Understanding &

Applyin
Understanding & | 2, 3,4
Applying
Analyzing and | 2,3,3
Evaluating
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. ] _ B. Sc (Data Science) _
Course Name: Artificial Intelligence .‘S'e'n'iester L
Lectures per week (1 Period is 50 minutes) Course Coll: Z1URDSM
A Credits :
) Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Intermal | - 40
e J
B. Sc (Data Science) Semester — I11
. 3 = 0 — |
Course Name: Artificial Intelligence Practical Course Code: 21UBDS309
Sl g S
Lectures per week (1 Period is S0 minutes) 3
Credits
|
Evaluation System Practical Examination

3 Internal

Bloom’s
Taxonom

| be able to:
Understand Artificial Intelligence, its components Remembering 1,23
Understanding o S
&|2,34

Understand
Applying

and influence on business.
ficial Intelligence in

2 Comprehend the impact of Arti
marketing, understand its implications, determine
how to optimize Al in this field and apply the

Jearnings to US¢ cases.
ding of the role of analytics in | Applying &0 2,3,
4,6

3 Develop an understan '
Finance especially the | Analysing

Human Resources and
forecasting techniques, predictive analytics and
d apply the

; leveraging optimization techniques an
same.
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Semester — I11 i

Course Name: Data Science with Python Course Code: 21UBDS305 | ,' i a4
Lectures per week (1 Period is 50 minutes) 5 S
Credits 2
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal —— 40
- i),
[ B. Sc (Data Science) Semester — I1I
Course Name: Data Science with Python Practical Course Code: 21UBDSBIU__
3

Lectures per week (1 Period is 50 minutes)

Credits

Evaluation System

Practical Examination

Internal

B
Bloom’s PO
Taxonom

CO | Course Outcomes

By the end of this course, learner will be able to: !’_'lf)

1 Explain basic principles of Python programming Remembering & 1
language Understanding

2 Apply object-oriented concepts and Use database and | Applying 23,3
GUI Technique in Python application development.

3 Design and implement a project to solve a real-world | Analysing &| 3,5
problem using the language idioms, data structures, Creating
and standard library of Python

¢
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SEMESTER IV

B. Sc (Data Science) Semester — IV i
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Course Name: Advance Web Programming Course Code: 21UBDS401 |
Lectures per week (1 Period is 50 minutes) 5
Credits 2
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | @ --ee- 40
B. Sc (Data Science) Semester — I1I
Course Name: Advance Web Programming Course Code: 21UBDS406
Practical
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal e 40
o
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand and apply markup languages for | Remembering, 1
processing, identifying, and presenting of information Understanding &
in web pages. Applying
2 Explain aesthetics and formal concepts of layout and | Applying 259
organization to design websites that effectively
communicate using visual elements.
3 Create websites using appropriate security principles, | Analysing &| 3,5
focusing specifically on the vulnerabilities inherent in | Creating
common web implementations.
b HEAD
epartme”t
,nf r A or
Ofmatiop Terh::c._:ogy
PRINCIPAL

Kandivh Education Soclety’s
B. K. Shroll College of Arts &

M.

Bhulah =i D
West), Mumbai-67.

!‘f&’n-&' 18

:sdi Road,

weaff College of Comimerce

Scanned with CamScanner

i



’ Lol _'.'(I‘ g o a0 TSRS S 4
) ‘ - G T
-
B

4 B. Sc (Data Science) Semester — IV
Course Name: Fundamentals of Data Science ‘Course Code: 21UBDS402
Lectures per week (1 Period is 50 minutes) 5
Credits 2
Hours Marks
. Evaluation System Theory Examination 2 Hrs. 60
Intermal = | - 40
B. Sc (Data Science) Semester — IV
Course Name: Fundamentals of Data Science Practical Course Code:
21UBDS407
Lectures per week (1 Period is 50 minutes) 3
Credits 2
L L
. Hours Marks
[N 6=
Evaluation System Practical Examination 2 Hrs. 50
S
Intermal | 7T 40
____________-—J

Bloom’s PO

[ CO | Course Outcomes
Taxonomy

By the end of this course, learner will be able to:

1 Understand Big Data and its associated technologies
and explore the applications of Big Data is solving
business problems.

2 Apply the principles of virtualization and cloud | Applying
computing to solve Big Data problems

3 Use Map Reduce tools to handle big Data problems

Remembering & 1
Understanding

2,9

Understanding & | 1,3,5
Applying

and
g Identify the Technologies for handling Big Data
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B. Sc (Data Science) R : S
: (Data Science) Semester—IV
ours : In ial istis i - - —
e Name: Industrial Statistics Course Code: 21UBDS403
Lectures per week (1 Period is 50 minutes) 5 L
Credits 0 —
Hours Marks | |
Evaluation System Theory Examination 2 Hrs. 60 ] . .!1_
i h
Internal —eee 40 |
B. Sc (Data Science) Semester — IV
Course Name: Industrial Statistics Practical Course Code:
21UBDS408
Lectures per week (1 Period is S0 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Toternals . & of =f== 40
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Define the different terminologies used Statistical Remembering & 1
quality control and PERT/CPM Understanding
2 Understand the basic tools of SPC and statistical Understanding & | 2,5
basis of Shewhart control charts Applying.
3 Construct and interpret different control charts and Applying & | 1,3.5
compute the critical path and the project Analyzing
completion time.
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B. Sc (Data Science) Cometer “IV o
Course Name: R Course Code: 21UBDS404
Lectures per week (1 Period is 50 minutes) 5
Credits 2
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal R 40
B. Sc (Data Science) Semester — IV
Course Name: R Practical Course Code: 21UBDS409
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal | - 40 i
CO | Course Outcomes Bloom’s ) PO
Taxonomy
By the end of this course, learner will be able to: _
1 Demonstrate various probability distribution Remem bcnpg & 1
technique using R and mapping with purr Understanding
2 Implement regression technique in R Applying 2,9
3 Build own package in R Create | 15353
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A | B. Sc (Data Science) Semester — IV

Course Name: Data Communication & Networking | Course Code: 21UBDS405 _' TR
Lectures per week (1 Period is 50 minutes) 5
Credits 2
Hours |  Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | - 40
B. Sc (Data Science) [ Semester — 111
Course Name: Data Communication & Networking | Course Code: 21UBDS410
Practical
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal e 40 2
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand and apply the terminology and concepts Remembering 1,2
of the OSI reference model and the TCP-IP reference Understanding &
model Applying
2 Experience with wireless networking concepts Applying 5
3 Analyse contemporary issues in networking | Analyzing 3
technologies 3|
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Sr no.

e

Programme: Master of Sciencé
Specialization: Information Technology

Program Outcomes

Programme Outcome

PO1.

-

' S
ke

Scientific knowledge: Apply the knowledge of mathematics, science, and
computing to the solution of complex scientific problems.

PO2

L==

Problem analysis: Identify, formulate, research literature, and analyse complex
scientific problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and applied sciences.

PO3

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

PO4

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

f‘@ PO5

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

PO6

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

PO7

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

POS8

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

POY

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

PO10

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

~—~
4l

PO11

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

PO12

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

(To be implemented from Academic Year- 2020-2021)
M.Sc Part I (Information Technology) ]

Semester — I
Sr. Course Course Title Course Type Credits
No. Code
1 | 20PMIT101 Research Methodology Skill Enhancement Course 4
2 | 20PMIT102 Internet of Things Core Course 4
3 | 20PMIT103 Cloud Computing Core Course 4
4 | 20PMIT104 | Soft Computing Techniques Core Course 4
5 | 20PMIT105 Research Methodology Skill Enhancement 2
Practical Practical
L. 6 | 20PMIT106 | Internet of Things Practical Core Course Practical 2
7 | 20PMIT107 | Cloud Computing Practical Core Course Practical 2
8 | 20PMIT108 | Soft Computing Techniques Core Course Practical 2
Practical
l Total 240
Semester — 11
Sr. Course Course Title Course Type Credits
No. Code
1 | 20PMIT201 Theory of Computation Core Course 4
2 | 20PMIT202 Big Data Analytics Core Course -+
3 | 20PMIT203 Wireless Sensor Network Core Course 4
4 | 20PMIT204 Storage Area Network Skill Enhancement Course 4
5 | 20PMIT205 Theory of Computation Core Course Practical 2
Practical
“A 6 | 20PMIT206 | Big Data Analytics Practical Core Course Practical 2
> 7 | 20PMIT207 | Wireless Sensor Network Core Course Practical 2
Practical l
8 | 20PMIT208 Storage Area Network Skill Enhancement 2
Practical Practical
Total 24
Depaifi %
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Programme Structure
(To be imglimented Sfrom Academic Year- 2021-2022)

M.Sc Part II (Information Technology) ]

Semester — I11
Sr. | Course C Ti A
No. Code ourse Title Course Type Credits
1 | 21PMIT301 Machine Learning Skill Enhancement Course 4
2 | 21IPMIT302 | Amazon Web Services Core Course 4
3 | 21PMIT303 Network Security Discipline Specific Elective 1
4
4 | 21PMIT304 Computer Forensics Discipline Specific Elective 1
5 | 21PMIT305 Game Programming Discipline Specific Elective 2
A i ' Rl . : 4
6 | 21PMIT306 pemEnLation e Discipline Specific Elective 2
Reality
i IbRa07 (| chine Leaming Skill Enhancement Practical 2
Practical
- -
ST PVEIB0R | 22200 Web Services Core Course Practical 2
Practical
9 | 21PMIT309 | Network Security Practical Discipline Spec.'ﬁc S
Practical
2
Computer Forensics Discipline Specific Elective 1
10 | 21PMIT310 Practical Practical
Game Programming Discipline Specific Elective 2
11 | 21PMIT311 Practical Practical
E 2
Augmentation & Virtual Discipline Specific Elective 2
12 | 21PMIT312 Reality Practical Practical
Total 24
4
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21PMIT402 | Computer Vision Discipline Specific Elective |

Quantum Computing |  Discipline Specific Elective |

4 | 21PMIT404 | CrYPlography & Security | P o ooecific Elective 2

] Assessment and Testing 4 AR y
| 5 | 21PMIT405 Ethical Hacking Discipline Specific Elective 2 !
_ @ 6 | 21PMIT406 Project Skill Enhancement Practical 6
" |
iL 7 | 21PMIT407 | Blockchain Technology Core Course Practical 2
RO DIPYIT405 | Computer Vision il e ]
b

Discipline Specific Elective 1

9 | 21PMIT409 Quantum Computing Practical

! Cryptography & Security Discipline Specific Elective 2
1§ Zeta LI Assessment and Testing Practical

| . A Discipline Specific Elective 2
.| 11 | 21PMIT411 Ethical Hacking P : lf; e

@ Total 24

i / .
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Semester — I
Course Code: 20PMIT101

M. Sc (Information Technology)
Course Name: Research Methodology

Lectures per week (1 Period is 60 5
minutes)
Credits 4 |
Evaluation System Hours Marks '
Theory 2 Hrs. 60
Examination
Internal —————- 40 |
Total Marks 100 |
\62; B. Sc¢ (Information Technology) Semester — 1
Course Name: Research Methodology Course Code: 20PMIT105
Lectures per week (1 Period is 50 minutes) 3
Credits : 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
InTernalis i e
Course Outcomes:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to: s
€ 1 [ Define research and describe the research process | Rememberi ng & | E0A
and research methods, follow research ethics Understanding 63 .74,8
2 Understand and apply basic research methods Applying & | 152,
including research design, data analysis, and Analyzing 3,4,
interpretation |
3 Assess the basic function and working of analytical | Applying,
instruments used in research and propose the Analyzing,
required numerical skills necessary to carry out Evaluating

research and prepare report/ dissertation/ thesis Creating

b
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M. Sc (Information Technology) Semester - 11
Course Name: Internet of Things Course Code: 20PMIT102
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal B 40
Total Marks 100
B. Sc (Information Technology) Semester - 1
Course Name: Internet of Things Practical Course Code: 20PMDIT106
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs 50
Intermal | @ —--ee-
Course Outcomes
CO | Course Outcomes Bloom’s PO
 Taxonomy
By the end of this course, learner will be able to:
1 Acquire good understanding of the Internet of Things | Remembering & | 1,3
concept and systems architecture Understandin

2 Conceptualize the standard security and privacy

Understanding & | 2,5

preserving mechanisms, and understand different | Applying
cloud integration methods
3 Operate with wireless technologies and networking | Applying 2.3
protocols specific to IoT systems & Design, Evaluating and | 5,6,7
implement, test and create IoT system equipped with Creating
sensors and wireless transceivers to help the society 1.(
S
PRINCIPAL
o s Sy N\
H

/ rolt College of Arts &

i J'. ]
Lifinit-
Hana,

VIR College of Com
oAl {.’cs.ﬂf Koad,
vt S lese), Mumbal6?

Merce Depaitniens

Scanned with CamScanner




M. Sc (Information Technology) Semester — I
Course Name: Cloud Computing Course Code: 20PMIT103
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal |  --—---- 40
Total Marks 100
B. Sc (Information Technology) Semester — |
Course Name: Cloud Computing Practical Course Code: 20PMIT107
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Interna IR SIE L seemcs
Course Outcomes:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand virtualization of clusters and Data Remembering & | 1,2,3
centers along with various cloud computing and Understanding
Service Models-PaaS, SaaS, IaaS.
2 Design of computer clusters for scalable parallel Applying 2,3,4
computing.
3 Apply and evaluating various aspects of security to | Applying & | 2,3,5
cloud clusters Evaluating
 a
HEAp
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M. Sc (Information Technology) Semester — I
Course Name: Soft Computing Course Code: 20PMIT104
Techniques
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal memms 40
Total Marks 100
Semester — I

M. Sc (Information Technology)

Course Name: Soft Computing Techniques

Course Code: 20PMIT108

Ehilanhai Desai Road.
Rancivii (West), Mumbal-67

Practical
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Intermal | = -
Course Outcome:
CO | Course Qutcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand fuzzy logic, supervised machine Remembering & 1,2,3
learning and genetic algorithm Understanding
2 Apply and evaluate genetic Algorithm on Applying &|23,4
applications Evaluating
3 Apply, evaluate and analyse various aspects of Applying, 2,3.5
security to cloud clusters Analyzing &
Evaluating
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M. Sc¢ (Information Technology) :
Course Name: e 1
Cnmputa'z:::ory of Course Code: 20PMIT201
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination :
Intermal | = -—-e- 40
Total Marks 100

M. Sc¢ (Information Technology) Semester — I1
Course Name: Theory of Computation Practical Course Code: 20PMIT205
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hirs. 50
Internal ————-
Course Outcomes:
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1 [dentify the central concepts in theory of Remembering & [1,2,3
computation and differentiate between deterministic | Understanding
and nondeterministic automata, also obtain
equivalence of NFA and DFA.

0% Infer the equivalence of languages described by Applying & 12,3,4

finite automata and regular expressions and design Evaluating
regular, context free grammars while recognizing the
strings and tokens

3 Design pushdown automata to recognize the Applying 3,
language and develop an understanding of Creating
computation through Turing Machine

L
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M. Sc (Information Technology) Semester — I1
Course Name: Big Data Analytics Course Code: 20PMIT202
Lectures per week (1 Period is 60 5
minutes) :
Credits 4 |
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination i
Internal SreTT 40 ;;
Total Marks : 100 |
|
@ I B. Sc (Information Technology) Semester —II
Course Code: 20PMIT206 o |

Course Name: Big Data Analytics Practical
Lectures per week (1 Period is 50 minutes)

Credits
Evaluation System Practical Examination
[Fm2 Internal
Course Outcome:
[ CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to: =
ata management Remembering & | 1,2

Understand the key issues in big d

1
and its associated applications in in

telligent business Understanding

and scientific computing.

2 Acquire fundamental enabling techniques and Understanding, 2,3,4
scalable algorithms like Hadoop, Map Reduce and Analyzing &
Big SQL in big data analytics. Evaluating

3 Interpret business models and scientific computing | Applying 1.2,
paradigms, and apply software tools for big data 389

| | analytics.
/)
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M. Sc (Inf i
| Cmm(: N:l‘mat‘l;!l Technology) Semester — I1
F me: Wireless Sensor Course Code: 20PMIT203
Network
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal | - 40
0 Total Marks 100
r M. Sc (Information Technology) Semester — I1
Course Name: Wireless Sensor Network Practical Course Code: 20PMIT207 |
Lectures per week (1 Period is 50 minutes) 3 e
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal mmee
¢
Course OQutcomes:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 understand various applications of wireless sensor Remembering & | 1,2
networks. Understanding
2 describe the concepts, protocols, and differences Understanding & | 2,3.4
underlying the design, implementation, and use of Analyzing
wireless sensor networks.
3 Implement and evaluate new ideas for solving Applying %12 |
wireless sensor network design issues. . [ | Evaluating 3550
Y/ /
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M. Sc (Informati AT
Course N(I l'l;l - Technolqu) Semester — II Bk -
ame: Storage Area Network Course Code: B
T _ purse Code: 20PMIT204
res per week (1 Period is 60 T '
minutes)
r Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal ——-een 40
Total Marks 100
r B. Sc (Information Technology) Semester — 11 B
| Course Name: Storage Area Network Course Code: 20PMIT208
\ Lectures per week (1 Period is 50 minutes) 3
| Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal ‘ ------
Course Outcomes:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand, interpret and examine various SAN Remembering & | 1,2
technologies and describe and sketch the SAN Understanding
architecture and its uses.
2 Classify the applications as per their requirements Analyzing &12,3,4
and select relevant SAN solutions and design case Creating
studies on NAS, SAN and SAN/ NAS
3 Analyze the limitations of the client-server Analyzing &2
architecture and evaluate the need for data protection Evaluating 3,5
and storage centric architectures such as Intelligent :
storage system. Wi
PRINCIPAL \&%/
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M. Sc (Information Technology)

Semester -3

Course Name: Machine Learning

Course Code: 21PMIT301

Internal

Lectures per week (1 Period is 50 minutes) 5
Credits 4
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
______ 40

M. Sc (Information Technology)

Semester - 3

Course Name: Machine Learning Practical

Course Code: 21PMIT307

Lectures per week (1 Period is 50 minutes) 5
Credits 2 _
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | - 40
Course Outcomes:
CO | Course QOutcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
Develop learning algorithms based on logistic Remember, §

1

regression, Support Vector Machines to predict

Understanding & | 3,

Linear Regression.

discrete-valued output given a training data Applying
comprising of features and corresponding class
labels.

2 Design and implement machine learning solutions to | Analyzing, 2,3,
classification, regression, and clustering problems; Evaluating &| 4,5
and be able to evaluate and interpret the results of the | Creating
algorithms.

3 Design and develop Linear Models for Regression Applying (o 8
using Bias-Variance Decomposition, Bayesian Creating 4,5
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M. L 2 y 1‘-.3. [
. NS(: (Information Technology) | Semester =R ‘,
ourse Name: AMAZON WEB SERVICES Course Code: 21PMIT302
Lectures per week (1 Period is 50 minutes) 5
Credits 4
[ Hours Marks
i Evaluation System Theory Examination 2 Hrs. 60
|
, Internal 40
.
o r M. Sc (Information Technology) ______§_§E__esm_':§____——
| Course Name: AMAZON WEB SERVICES M
r Lectures per week (1 Period is 50 minutes) ____—————5——‘_‘__'__
L Credits 2
Marks
(i i LUk e
Evaluation System Theory Examination
Intermal | 777
Course Outcomes:
CO | Course Outcomes Bloom’s PO |
¢ Taxonomy
By the end of this course, learner will be able to:
1 Understand architecture of AWS Remember, 12
Understanding 3,
2 Analyze various Configuration file and manage Applying &152.8
Virtual private network Analyzing 4,5
3 Create Internet Gateway, Security Group, NAT Creating anas
Gateway 4,5
DPDG""’”&.J.‘
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M. Sc (Information Technology) Semester — 3
Course Name: NETWORK SECURITY Course Code: 21PMIT303
Lectures per week (1 Period is 50 minutes) 5
Credits 4
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60 = A
Infernsl [0 e 40
B

M. Sc (Information Technology)
Course Name: NETWORK SECURITY
Lectures per week (1 Period is 50 minutes)

Credits

Theory Examination

Evaluation System

Internal

Course OQutcomes:

CcO | Course Qutcomes

1 Compute hash and digita

Examine the strength of any cry
by crypt analysis using Open SSL.

3 Explain and the workin
protocols and analyze
information systems

_____,_'//’i
By the end of this course, learner will be able to:
| signature for the given | Remember,
message to Erovide integrity and non-regudiation. Understanding
ptographic algorithm | Analyzing &| 2,3,

o principle of security

threats and vulnerabilities of

Bloom’s
Taxonomy

Evaluating 4.5

]

Applying & | 2,3
Analyzing 4,5
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~ MSc ﬂnformaﬁon'Téchuﬁlﬁﬁf i
e Course Name: Computer Forensics -
r Lectures per week (1 Period is 50 minutes) | | ———
! Credits 2 = &7
. Hours | Marks '“',‘é
Evaluation System Theory Examination 2 Hrs. : %0 - 3
Internal s ' 40 ‘ 4 '—._
- S
1l
____,//’-‘

[ M. Sc (Information Technology) Semester —

r Course Name: Computer Forensics Course Code: 21PMIT310

r Lectures per week (1 Period is 50 minutes) 5

il Credits

Evaluation System Theory Examination

Course Outcome:

Course Outcomes

co

By the end of this course, learner will be able to:

1 Utilizing the knowledge for investigations in order to Remember &l 12
Understanding 3

solve computer crime )
and Perform | Applying %3¢

2 Develop computer forensic awareness
best practices for incidence response 4,5
3 Apply computer forensic tools for investigation, Applying, 2
evaluation and analysis Analyzing &| 4,5
Evaluatin
PRINCIPAL /
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| = "'I_ cctures per week (1 Period is 50 mmutes)
Credits |

Evaluation System Theory Examination

Internal

€
p: /

] r M. Sc¢ ( Information Technology) Semester —3 | ‘
. Course Name: GAME DEVELOPMENT Course Code: 21PMIT311 |
n Lectures per week (1 Period is 50 minutes)

Credits

Evaluation System Theory Examination

Internal

Course Outcomes:
CO | Course Qutcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
T | Demonstrate Principles of Game Development Remember & 2
Understanding Understanding 3,4
e
2 | Develop multilayered and interactive games Applying 285
e e ——
25 Build applications using various components of Applying &in28;
Game development Creating 4,5
PRINCIPAL
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M. Sc (Information Technology)

-

REALITY

Credits

Evaluation System

Internal

Course Outcomes:

Course Name: AUGMENTATION & VIRTUAL

Lectures per week (1 Period is 50 minutes)

Theory Examination

M. Sc (Information Technol
| - nology) Semester — 3 :
Course Name: AUGMENTATION & VIRTUAL Course Code: 21PMIT306 I
REALITY
Lectures per week (1 Period is 50 minutes) 5
Credits 4 0l
Hours Marks
_ |
Evaluation System Theory Examination 2 Hrs. 60
|
Infermal. - |0 S 40 .
| T .
Semester —3

Course Code: 21PMIT312

CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand trends and technology future VR Remember Ei 94
experiences. Understanding 3.4
2 Apply the concepts of Virtual and Augmented Analyzing, R
Reality to various problems 4.5
|3 | Evaluate Virtual Reality Systems. Evaluating 2 ’ 4
Kandiyy, INCip; //
'Tivh E AL
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M. Sc (Information

Technolog
Cours : nology
Lectur; N:::.ne. Blockchain Technolog Bemestgr_;;
F week (1 Period j P Co : :
/——.%_ﬁ!m Code: 20PMIT401
Credits 5
Evaluation S 4
ystem Theory Examination ;J;i{urrs Marks
Internal - 60
Total Marks — ;::’0
Course I::r:c (l;f“mautm Lecnolbg) Semester — 4
e: Blockchain Technology Practical Course Code: 20PMIT407
Lectures per week (1 Period is 50 minutes) 3
L Credits 2
Evaluation System o Mt
Practical Examination 2 Hrs 50
Intermal | = -
Course Outcome:
CO | Course Outcomes [ Bloom’s PO |
Taxonomy
\ By the end of this course, learner will be able to:
1 Clear understanding of State-of-the-art, open research | Remembering & | 1,2
challenges, and future directions & to Understand | Understanding
emerging abstract models for Blockchain Technology
2 Understand and Apply Cryptographic —concept, Understanding & | 2,3,
Blockchain Technique and Distributed system Applying 4,5
3 Identify major research challenges and technical gaps | Analysing, 4,5,6
existing between theory and practice in | Evaluate &
cryptocurrency domain. And Design, build, and deploy | Applying

applications based on Blockchain Technology

|
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M. Sc (Information T
e - echnology) Semester — 4
ame: Co isi
mputer Vision Course Code: 21PMIT402
Lectures per week (1 Period is 50 minutes)
A 5
Credits 4 el
Hours Marks
) Theory Examination 2H T
Evaluation System i
|
Intermal | 7 40
l____.____._—-—'—'_'_d.
M. Sc (Information Technology) Semester — 4
e Course Name: Computer Vision Practical Course Code: 21PMIT408
r Lectures per week (1 Period is 50 minutes)
r Credits
Evaluation System Theory Examination
Internal
U D ST

Course Qutcomes:

CO | Course Outcomes
: By the end of this course, Jearner will be able to: i
' 1 Explain low level processing of image and Remember, 1.2
transformation techniques applied to images. Understanding 3,4
2 Apply ANN Model for diagnosing the computer Applying &|2,3,4
vision problems, and identify the supervised and Analyzing
semi supervised techniques applicable to real word
roblems.
3 Apply vigigm tef:}"miques t'o re:al time applications Applying & | 2,3,
and cognitive vision application to track the driver | Evaluating 4,5
eye movement.
D
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M. Sc (Information Technology) Semester =3
Course Name: Quantum Computing Course Code: 21PMIT403
Lectures per week (1 Period is 50 minutes) 5
Credits 4
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | - 40
e st 0
M. Sc (Information Technology) Semester —4
Course Name: Quantum Computing Practical
’ Lectures per week (1 Period is 50 minutes)
Credits

Evaluation System Theory Examination

Internal

Course Qutcomes:
CO | Course Outcomes Bloom’s
Taxonom
By the end of this course, learner will be able to:
1 Understand basic principles and components of Remember _ o] W
Quantum Computing and identify classes of Understanding 3,4
_ problems that can be solved using Quantum
@ Computing
2 Apply and analyze Quantum Computing algorithms Applying & 2.3,
| Analyzing 4, |
3 Design programs to perform basic Quantum Creating 823
Computing operations 3,5
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; [ M. Sc (Information Technology) Semester — 4
Course Name: Cryptography & Security Assessment and Course Code:
. Testing 21PMIT404
| 4 ectures per week (1 Period is 50 minutes) S
Credits 4 3
Hours Marks
Evaluati
uation System Practical Examination 2 Hrs. 50
o e Sl
Internal RS el s
== e

M. Sc (Information Technology)

Semester —4

Testing Practicals

Course Name: Cryptography & Security Assessment and

Course Code:

| upwimat0

Credits

Lectures per week (1 Period is 50 minutes)

Evaluation System

e

Course Outcomes

Practical Examination

Internal

PRSI
PO

CO | Course Outcomes Bloom’s
Taxonomy

By the end of this course, learner will be able to:

1 Define, Understand and Classify  various Remembering & [ 1,2,8
cryptographic terms Understanding

2 Understand and Apply Various symmetric and Understanding & | 1,2,3
asymmetric key cryptography and Mode of operations | Applying

3 | Understand and Evaluate various cryptographic Understanding & | 2,4,
algorithm & various TCP - IP threats and | Evaluating 6,8
vulnerabilities

= M. Sc (Information Technology)

Semester — 4

Course Name: Ethical Hacking

Course Code: 21PMIT405

Kandlvir Education Soclety’s
B. K. Shroff College of Arts &

Lectures per week (1 Period is 50 minutes) 5
Credits 4
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal J /_’x.‘_/ 40
" PRINCIPAL

~ PRy

o ‘-(\{’.T\"

M. H. Shroff College of Co { &
hre i mmerce N O
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M. S¢ (Information Technology) Semester—4
Eoirse Names Ethical Hackingikiaoueat Course Code: 21PMIT411
Lectures per week (1 Period is 50 minutes) 5
Credits 2
Hours Marks
T
Evaluation System Theory Examination 2 Hrs. 60
.
. Tl | ol 40
PRt
)
Course Outcomes:
CO | Course Outcomes
Taxonom
@ By the end of this course, learner will be able to: ' 5
1 Recall the networking, sql, and encryption al g(?nthm Remembe;,. 3, 4.
concepts to further study ethical hacking techniques, Understanding :
threats, tools and prevention against attacks.
Gl |
[2 Understand ethical hacking concepts, cases, ethics Under§tand ing & is 35 ’
and cyberlaws and apply available hacking tools to Applying ’
find a solution to a given hacking issue.
' -————/ i 258,
& 3 Analyze a.nd classify the real-world hacking cases Analyzing e
< and situations MRS =
e e
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M. Sc (Information Technology)

Course Name: PROJECT

Lectures per week (1 Period is 50 minutes)

Credits
Hours Marks

LU [ S

Hrs. 60

Evaluati IMPLEMNTATION & 2
Hon S VIVA YOCE
e S

PROJRCT REPORT | " == 40

/J________.-——- | R

Course Qutcome:

CO | Course Outcomes

By the end of this course, learner will be able to:

le to communicate with Clien

1 Students will be ab
ts based on problems i

define the requiremen
existing system.

develop and d

2 Students will be able to design,
solution to meet all

be able to design usc cases and test

3 Students will
m & estima

to evaluate the performance of syste

cost and efforts.

the user and system requirements.

Bloom’s
Taxonomy

tsand | Remembering, 1,2,4,9,
n the Understanding, 6,7,10
Analysing &
Evaluating
eploy Understanding, | 2.4, 5, 6,
Applying, 8,9, 10,
Analysing 11
Creating
cases | Applying, 2.3, 4,5,
te the | Analysing and 6.7,8,9,
Evaluating 105 1051
HEAD
Denat et
FRINCIPAL
h:,?h‘d,fph Fducation Soclety’s
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= il
Programme: Master of Science

= Specialization: Data Science
Outcomes
Sr no.

Programme Outcome
POL Scientific knowledge:. Apply the knowledge of mathematics, science, and
" | computing to the solution of complex scientific problems.

Problem analysis: Identify, formulate, research literature

PO2 | scientific problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and applied sciences.

Design/development of solutions: Design solutions for complex problems and

PO3 design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural,

societal, and environmental considerations.

Conduct investigations of complex problems: Use research-based knowledge

PO4 | and research methods including design of experiments, analysis and interpretation
of data, and synthesis of the information to provide valid conclusions.

Modern tools usage: Create, select, and apply appropriate techniques, resources,
‘ POS | and modern computin g and IT tool

s including prediction and modelling to
S complex scientific activities with an understanding of the limitations.
The software engineer and society: Apply reasoning informed by the contextual
PO6 | knowledge to assess societal, health, safety, legal and cultural issues, and the
consequent responsibilities relevant to the professional practice.
Environment and sustainability: Understand the impact of the professional
software engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.
POS Ethics: _A-pply ethical principles and commit to professional ethics and
responsibilities and norms of the scientific practice.
POY Individual and teamwork: Function effectively as an individual, and as a
member or leader in diverse teams, and in multidisciplinary settings.
Communication: Communicate effectively on complex activities with the
scientific community and with the society at large, such as, being able to
PO10 : ; : : A
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.
Project management: Demonstrate knowledge understanding of the scientific
PO11 | and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.
Life-long learning: Recognize the need for, and have the preparation and ability

PO12 | to engage in independent and life-long learning in the broadest context of
technological change

, and analyse complex

PO7

iy

M/ i HEAD
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vely and professionally

gramming Languages SNy
J a ig data, and cloud computing iy
» Attificial Intelligence, Machine Learning, Deep = o N
| Learning, Data Visualization | I e
| SO2. Apply knowledge of computing to produce effective designs and ‘; ' j]
lutions for specific problems
S03. Use software development tools, software systems, and modern
omputing platforms
i{ - HEAD
| Department
of
Information Technclogy
| a |
|
PRINCIF# : |
Kandlvh Education Soclety’s |
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Programme Structure

Kandivi: Education Soclety’s

B. K Shioff College of Arts &

M. .. voff College of Commerce
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Koo (West), Mumbal-67
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~ (To be implemented Sfrom Academic Yeqy- 2020-2021)
L M.Sc PartI (Data Science) ]
Semester — |
Course Course Title Course Type Credits
. Code
|1 [20PMDS101 Python Programming Skill Enhancement Course 4
2 | 20PMDS102 Advance Database Core Course 2
Management System
3 | 20PMDS103 Statistics I Core Course 4
4 | 20PMDS104 Research Methodology Skill Enhancement Course 4
5 | 20PMDS105 Python Programming Skill Enhancement Course 2
Practical Practical
6 |20PMDS106 Advance Database Core Course Practical 2
Management System
Practical
7 | 20PMDS107 Statistics I Practical Core Course Practical 2
8 | 20PMDS108 Research Methodology Skill Enhancement Course 2
Practical Practical o)
Total 24
Semester — 11
Sr. Course Course Title Course Type Credits |
No. Code .
1 |20PMDS201 | Data Science with Python ___Core Course 4 !
2 | 20PMDS202 Big Datfi /?malytics Skill Enhance:‘menf Course j |
3 20PMDS203 Statistics 11 Core Course : |
4 | 20PMDS204 Artificial Intelligence Skill Enhancement Course 4 |
5 | 20PMDS205 | Data Science with Python Core Course Practical 2 I
Practical
6 | 20PMDS206 | Big Data Analytics Practical | Skill Enhancement Course 2 I
Practical .
7 | 20PMDS207 Statistics II Practical Core Course Practlcal 2 ‘.’
8 | 20PMDS208 Artificial Intelligence Skill Enhancement Course 2
Practical Practical i
Total Qﬁ :
HEAD
of
Informztio .
PRINCIFAL ek




Programme Structure

 (To be implemented from Academic Year- 2021 - 2022)

l M.Sc. (Data Science) ]
Semester — 111
Sr. Course Course Title Course Type Credits
No. Code
1 | 21PMDS301 Machine Learning Ability Enhancement 4
Course
2 | 21UBDS302 Data Visualization Ability Enhancement 4
Course
3 [ 21UBDS303 Cloud Computing Core Course 4
4 |[21UBDS304 Information Retrieval Core Course 4
5 |21UBDS305 | Machine Learning Practical | Skill Enhancement Course 2
6 | 21UBDS306 | Data Visualization Practical Core Course Practical 2
7 | 21UBDS307 | Cloud Computing Practical Core Course Practical 2
8 | 21UBDS308 Information Retrieval Core Course Practical 2
Practical
Total 24
Semester — IV
Sr. Course Course Title Course Type Credits
No. Code L
1 | 21UBDS401 Deep Learning Ability Enhancement 4
Course
2 |[21UBDS402 | Social Network Analysis Core Course 4
3 | 21UBDS403 | Natural Language Processing Core Course 4
4 | 21UBDS404 Project Core Course 6
5 | 21UBDS405 Deep Learning Practical Skill Enhancement Course 2
6 | 21UBDS406 Social Network Analysis Core Course Practical 2
Practical
7 | 21UBDS407 | Natural Language Processing Core Course Practical 2
Practical
Total 24
(Q .
= \B///
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M.Sc (Data Science) ‘ Semester — I
Course Name: Python Programming Course Code: 20PMDS101
Lectures per week (1 Period is 50 minutes) S
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | o 40
M. Sc (Data Science) Semester — I
Course Name: Python Programming Practical Course Code: 20PMDS105
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | @ e 40
Course Outcomes:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Demonstrate the use of built-in objects of Python Remembering & | 1,2
| Understanding
2 Use significant experience with python program Understanding & | 2,3,5
development environment and apply the concept for Applying
solution building
3 Implement numerical programming, data handling and | Applying and | 1,2,
visualization through NumPy, Pandas and MatplotLib | Analyzing 343
modules.
| &7
= I\'\ ,-')"/
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et o Sicpt |
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M. Sc (Data Science) Semester — I
Course Name: Advance Database Management Course Code: 20PMDS102
System
Lectures per week (1 Period is 50 minutes) S
Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal —een 40
l |
M. Sc (Data Science) Semester — I .
Course Name: Advance Database Management Course Code: 20PMDS106
System Practical
Lectures per week (1 Period is 50 minutes) .
Credits _|
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal w—eeee 40
|
Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to: =
1 Understand advanced database concepts distributed, | Remembering & W 1528
parallel and object-oriented databases. Understanding
2 Understand and apply the concept of data | Understanding & |1,2,5
warehousing. Applying
3 Understand and apply the concept of data mining and | Understanding, 152485
differentiate between classification and clustering | Applying and
methods. Analyzing

D
Dfpartment
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PRINCIFAL Informati
Kandivi Education Society’s — Technalogy
B. K. Shroff College of Ants &
M. [i f College of Commerce
Bhutz .sai Road,
Ranc' .. 1/est), Mumbal-67.
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& Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Intermal | - 40
Course Qutcomes:
| |
' CO | Course Outcomes Bloom’s PO |
Taxonomy
By the end of this course, learner will be able to:
| 1 Understand the terminology and special notation of |Remembering & |1,2,3
statistical analysis. Understanding
& 2 Apply and interpret the various measures of central | Applying &|1,2,3
tendency, dispersion skewness, Kurto sis Analyzing
| 3 Classify correlation coefficient, lincar regrcssion- Understanding, 2,4,
equation and use R Studio for descriptive Statistics | Applying &| 5
| Analyzing
{Q///
\ML HEAD
Department
PRINCIPAL of
Kandivh Education Soclety’s Information Technology
B. K Shioif College of Arts &
M. 11 wreoff College of Commerce
Bhulz! Lesal Road,
Kandivi: West), Mumbai-67.
b i e 3. il

Semester — I

M. Sc (Data Science)
Course Name: Statistics [ Course Code: 20MSDS103
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal memenn 40
g o 28
M. Sc (Data Science) Semester — 1
Course Code: 20MSDS107

Course Name: Statistics I Practical

Lectures per week (1 Period is 50 minutes)
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M. Sc (Data Science) Semester — I
Course Name: Research Methodology Course Code: 20PMDS104
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal e 40
M. Sc (Data Science) Semester — I

Course Name: R Programming Practical

Course Code: 20PMDS108

Lectures per week (1 Period is 50 minutes)

Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | @ - 40
Course Outcomes:
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1 Define research and describe the research process Remembering & | 1,2,

& and research methods, follow research ethics Understanding 3,4,
6,7,8

2 Understand and apply basic research methods Applying &i|F1E2:
including research design, data analysis, and Analyzing 3,4,
interpretation 5,0,

3 Assess the basic function and working of analytical | Applying, 12
instruments used in research and propose the Analyzing, 3,4,
required numerical skills necessary to carry out Evaluating &| 5,6,
research and prepare report/ dissertation/ thesis Creating 71,8,

9,10,
11, 12
= @/
PRINCIFAL MEAD
Kandivl: Education Soclety’s Departmeant

B. K. Shicff College of Arts &

M. h. “hroff College of Commerce

Bhilavhal Desai Road.,
Kandivii (West), Mumbai-67
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SEMESTER II




M.Sc¢ (Data Science) Semester — I1
 Course Name: Data Science with Python Course Code: 20PMDS201 |
3 Lectures per week (1 Period is S0 minutes) 5 :
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal = [ === 40 |

. M. Sc (Data Science) Semester — I1
@ Course Name: Data Science with Python Practical Course Code: 20PMDS205
Lectures per week (1 Period is 50 minutes) S 4
Credits ' 3
; Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Intermal || = 40
Course Outcome:
| CO | Course Outcomes Bloom’s PO
Taxonomy :

By the end of this course, learner will be able to:
1 Understand and conceptualize basics of Data Science. Remembering & | 1,2

Lt

Understanding
2 Understand machine learning concept and classify Understanding, 2.3.4
the various techniques in machine learning. Analyzing &
o Evaluating
3 Apply pyhton concept to design solution for machine | Applying 159
3,5

learning problems.

P -sai Road.
,5“' ,-;stj, Mumbaf"67
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| M. Sc (Data Science) Semester — 11
Course Name: Big Data Analytics Course Code: 20PMDS202
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
‘ Internal | = - 40
M. Sc (Data Science) Semester — I1
Course Name: Big Data Analytics Practical Course Code: 20PMDS206
Lectures per week (1 Period is 50 minutes) S
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal e 40
Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand the key issues in big data management Remembering & | 1,2
and its associated applications in intelligent business | Understanding
and scientific computing.
2 Acquire fundamental enabling techniques and Understanding, 2,3,4
scalable algorithms like Hadoop, Map Reduce and Analyzing &
Big SQL in big data analytics. Evaluating
3 Interpret business models and scientific computing | Applying 152
paradigms, and apply software tools for big data 3,5
analytics. 5
=i
%-
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; M. Sc (Data Science) Semester — I1
Course Name: Statistics I1 -
SRREASHCE Course Code: 20PMDS203
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal ——mee 40
M. Sc (Data Science) Semester — I1
Course Name: Statistics I Practical Course Code: 20PMDS207
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Titernal ™ | 0 === 40
Course Outcome
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Apply probabilistic and statistical reasoning to Remembering & [1,2,3
describe and analyse essential features of data sets Understanding
and problems in real-life business situations
2 Understand statistical techniques to estimate the | Understanding, 253
population mean, proportion and variance, and Analyzing 4,6,7
acquire techniques to test hypothesis with an
assumption on the population means, proportions and
variances under different circumstances.
3 Use and extend knowledge of inferential statistics Applying [
and their applications in real-life business situations. | Analyzing 35t
)
W P
PRINCIPAL . Meap
Kandivh Education Soclety’s Partmeny
B. K. Shroff College of Arts &  Infor, . OF
M. H. shioff College of Commerce <liog Techy
Bhut 3l Gesal Road, Olo,
Kandiv: West), Mumbai-67
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M. Sc (Data Science) Semester — 11
Course Name: Artificial Intelligence Course Code: 20PMDS204
______l,ectures per week (1 Period is 50 minutes) 5
Credits 2

@

; Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal — 40
£ Total Marks 100
M. Sc (Data Science) Semester — 11
Course Name: Artificial Intelligence Course Code: 20PMDS208 |
Lectures per week (1 Period is 50 minutes) 3
’ Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Intermal | = =
Course OQutcomes:
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1

Define & Understand knowledge of the building
blocks of Al as presented in terms of intelligent agents

Remembering & 1

Understanding

2 Study and apply various searching algorithms, | Understand &| 2,5
Understand concept of propositional and first order | Applying
logic.
3 Analyze and formalize the problem based on different | Analysing 2,3
techniques to solve them
N7
Department
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Kandivh Education Soclety’s
B. i. 5! «il College of Arts &
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M. Sc (Data Science) ‘Semester — 3
Course Name: Machine Learning Course Code: ZIPMDSBUI
Lectures per week (1 Period is 50 minutes) 5
Credits 4
| .
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal e 0 |
B M. Sc (Data Science) Semes_t;-_-_fv__—__— |
Course Name: Machine Learning Course Code: 21PMDS305
5

Lectures per week (1 Period is 50 minutes)

Credits
|
Evaluation System Theory Examination
Internal
88
Course Outcomes: On the successful completion of the course, students will be able to
CO | Course Qutcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to: s

| Develop learning algorithms based on logistic Remember, 152,
regression, Support Vector Machines to predict Understanding & | 3,4
discrete-valued output given a training data Applying
comprising of features and corresponding class

|| labels.

2 Design and implement machine learning solutions to | Analyzing, 2.3,
classification, regression, and clustering problems; Evaluating &| 4,5
and be able to evaluate and interpret the results of the Creating
algorithms.

3 Design and develop Linear Models for Regression Applying &|e25
using Bias-Variance Decomposition, Bayesian Creating 4,5
Linear Regression.

PRINCIPAL Department

Kandlvi Education Soclety’s i of
B. K. Shroff College of Arts & Information Tachnology

M. [1. shroff College of Commerce

Bhulabhai Desai Road,
Fandivii (West). Mumbai-67
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M. Sc (Data Science)
= N DT Semester — 3
ourse [Name: A
VISUALIZATION Course Code: 21PMDS302
Lectures per week (1 Period is 50 minutes) 5 .
Credits 4
L
Hours Marks
Evaluation System Theory Examination 3 Hrs. 60
Internal | @ - 40
M. Sc ((Data Science) Semester — 3
Course Name: DATA VISUALIZATION Course Code: 21PMDS306
Lectures per week (1 Period is 50 minutes)
Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
t Internal | - 40
Course Outcomes:
CO | Course Outcomes Bloom’s PO
e Taxonomy
By the end of this course, learner will be able to:
1 Understand the importance of data visualization and | Remembering & | 1,2
the design and use of many visual components. Understanding
2 Apply visualizations techniques for different types of Understand &|2,3,4
data sets and application scenarios and basics of Applying
colors, views, and other popular and important
visualization-based 1ssues.
3 Apply visualization structures such as tables, spatial | Applying &12,3,5
data, time-varying data, tree and network and Analyzing
Analyze the basic algorithms in data visualization

HEAD

Kandivh Education Soclety’s
B. [§. Shroff College of Arts &
sroff College of Commerce
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por week (1 Period

Credits

Theory Examination

Internal

M. Sc (Data Science)

Course Name: Cloud Computing

Lectures per week (1 Period is 50 minutes)

Credits

|

.
|
s ia

Kandivii (West), M

uumbai-67.

Evaluation System Theory Examination
Internal
e
Course Outcomes:
e ’__——’——_‘———-_’_-
CO | Course Qutcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
Understand virtualization of clusters and Data Remembering &11,2,3
centers along with various cloud computing and Understanding
Service Models-PaaS, Saa$, laaS.
Design of computer clusters for scalable parallel Applying 2,3,4
computing.
| Apply and ovaluating various aspects of security to | Applying Ri[19355
cloud clusters Evaluating
pepartment
of
Kandivh Education Soclety’s informat
m o =i College of Arts &

it College of Commerce
: hesal Road,
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Name: INFORMATION RETRIEVAL
ures per week (1 Period is 50 minutes)

Credits

Evaluation System Theory Examination

| Internal

3 M. Sc (Data Science) w’ i
C r Course Name: INFORMATION RETRIEVAL MMEEL
r Lectures per week (1 Period is 50 minutes) If

r Credits .E
FTERSR |

Evaluation System Theory Examination ;

Course Outcomes:

CO | Course Outcomes

. By the end of this course, learner will be able to:
1 les of Information Remembering & | 1, 2

Explain and describe princip!
Retrieval, the pre-processing methods for Understanding
Information Retrieval.
2 Apply appropriate compression techniques for Applying and | 2,3,
dictionary files, posting files, and text data and Evaluating 4.5

examine the performance of IR system with various

metrics like precision, recall and F-Measure.

Kaiicivi (West), M~ .67

3 (?onstruct m'ld parse XML documents for a given real | Applyng &2,3,5 ‘
tiime SCenario. Creating |
i
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M. Sc (Data Science) ]

ence) B
~Name: DEEP LW Semester — 4
'_\_. C )
ctures per week (1 Period is 50 minutes) | ourse Code: 21PMDS401
Credits ?
; 4
[ Evaluation Syst iy o
. ystem Theory Examination 2 Hrs
. 60
Internal ceam 40
M. Sc ((Data Science) Semester — 4
Course Name: p
: me: DEEP LEARNING Course Code: 21PMDS405
ectures per week (1 Period is 50 minutes) 5 s
Credits 2
Evaluation System Theory Examination

Internal

Course Outcomes:

Eo

Course Outcomes

By the
1

i

2

end of this course, learner will be able to:
Demonstrate concepts, architectures and algorithms
of Neural Networks to solve r
Identify deep feed-forward networks and different
regularization techniques used in Deep [earning and
challenges in Neural Network optimization and
different optimization algorithms used in Deep

learning models

Analyze deep lea
appropriate for various types o

rning algorithms which are more
f learning tasks in

various domains

W
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Bloom’s PO
Taxonom

= e e
Remembering & | 1,2
eal world problems.

| Understanding |
Applying 2,3,
4.5
[ Analyzing 2,3,4
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M. Sc (Data Science) Semester —

Course Name: SOCIAL NETWORK ANALYSIS Course Code: 21PMDS402
[ Lectures per week (1 Period is 50 minutes)
Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | @ e 40
M. Sc ((Data Science) Semester —
. Course Name: SOCIAL NETWORK ANALYSIS Course Code: 21PMDS406
| Lectures per week (1 Period is 50 minutes)
Credits 2
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
| Internal - 40

Course Qutcomes:

On the successful completion of the course, students will be able to

1) -
‘ CO | Course Outcomes Bloom’s PO

Taxonomy

By the end of this course, learner will be able to:

1 Represent knowledge using ontology. Remembering & | 1,2

| Understanding

2 Develop semantic web related applications. | Understand &1[2,3,4
Applying

3 Predict human behavior in social web and related Analyzing &\02;3;

communities. Visualize social networks Creating 4,5 |

e
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M. Sc (Data Science) Semester — 4
4 Course Name: Natural Language Processing Course Code: 21PMDS403
/ :_ Lectures per week (1 Period is S0 minutes) 5
/ Credits 4
_ Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
i | o | Internal —meee 40
M. Sc (Data Science) Semester — 4
. Course Name: Natural Language Processing Course Code: 21PMDS407
| Lectures per week (1 Period is 50 minutes)
Credits
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60
Internal | -eee- 40

Course Outcomes:

CO | Course Outcomes Bloom’s PO
Taxonomy
@ By the end of this course, learner will be able to:

| Explain and understand NLP syntax, semantics and | Remembering & [ 1,2, 3
concepts of morphology, syntax, semantics and Understanding
pragmatics of the language.

2 Apply machine learning techniques used in NLP, Applying & | 2:3)
including hidden Markov models and probabilistic Analyzing 4,5

context-free grammars and analyze the current
methods for statistical approaches to machine
translation. - :
3 Compare and contrast the clustering and Evaluating .35
unsupervised methods, log-linear and discriminative
models and the EM algorithm as applied within NLP.

=
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M. Sc (Data Science) Semester — 4
Course Name: Project Course Code: 21PMDS404
Lectures per week (1 Period is S0 minutes) 5
Credits

Hours Marks

60

Evaluation S IMPLEMNTATION & 2 Hrs.
gy VIVA VOCE
PROJRCT REPORT —eenn- 40
Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:

1 Students will be able to communicate with Clients and | Remembering, | 1, 2, 4, 5,
dejf'lne the requirements based on problems in the | Understanding, | 6,7, 10
existing system. Analysing &

? Evaluating

2 Students will be able to design, develop and deploy | Understanding, | 2,4, 5, 6,

solution to meet all the user and system requirements. | Applying, 8,9, 10,
Analysing & 11
Creating

3 Students will be able to design use cases and test cases | Applying, 2,3,4,5;
to evaluate the performance of system & estimate the | Analysing and | 6, 7, 8, 9,
cost and efforts. Evaluating 10SN0EE2

formation Technology
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Programme: Master of Science
Specialization: Artificial Intelligence
Brogram Outcomes

Sr no. Programme Outcome
POL. Scientific knowledge: Apply the knowled ge of mathematics, science, and

computing to the solution of complex scientific problems.

_ Problem analysis: Identify, formulate, research literature, and analyse complex
PO2 scientific problems reaching substantiated conclusions using first principles of
mathematics, natural sciences, and applied sciences.
Desigflldevelopment of solutions: Design solutions for complex problems and

PO3 design system components or processes that meet the specified needs with
appropriate consideration for the public health and safety, and the cultural,
societal, and environmental considerations.

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

4 Modern tools usage: Create, select, and apply appropriate techniques, resources,

& POS5S and modem computing and IT tools includ ing prediction and modelling to
complex scientific activities with an understanding of the limitations.

The software engineer and society: Apply reasoning informed by the contextual

PO6 knowledge to assess societal, health, safety, legal and cultural issues, and the
consequent responsibilities relevant to the professional practice.

Environment and sustainability: Understand the impact of the professional

PO4

PO7 software engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.
POS Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the scientific practice.
POY Individual and teamwork: Function effectively as an individual, and as a

member or leader in diverse teams, and in multidisciplinary settings.
Communication: Communicate effectively on complex activities with the
scientific community and with the society at large, such as, being able to
PO10 R O ; : .
comprehend and write effective reports and design documentation, make effective
presentations, and give and receive clear instructions.

@ Project management: Demonstrate knowledge understanding of the scientific
PO11 | and management principles and apply these to one’s own work, as a member and
leader in a team, to manage projects and in multidisciplinary environments.
Life-long learning: Recognize the need for, and have the preparation and ability
PO12 to engage in independent and life-long learning in the broadest context of

technological change
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PSOL1. Demonstr&temastefyofmlﬁcm]]ntemgeme

Communicate artificial intelligence concepts, research, |
designs, and solutions effectively and professionally

» Mathematics & Statistics, Programming Languages

* Artificial Intelligence, Machine Learning, Deep Learning,
sentiment analysis, speech recognition, rabotic process

PSO2. Apply knowledge of computing to produce effective designs and &
solutions for specific problems

_ in the followin
core knowledge areas: wmg

* Big data, data security

automation

Eligibility |
Master of Science (Artificial Intelligence) M.Sc. (A.L)
The Bachelor’s degree in the Faculty of Science/ Technology of this University or equivalent
degree of recognized Universities with major and ancillary Subjects at undergraduate level as
detailed below:

Major Ancillary
Mathematics
Physics Mathematics (4 Units)
Statistics

Mathematics (4 Units)

Life Sciences

Biochemistry or Chemistry with '
Mathematics or Statistics in first and second ,
year OR Computer Sciences OR !
Information Technology up to second year B
of Bachelor’s Degree

Bachelor’s Degree in Technology
(B.Tech./B.E.) in Engineering/ Computer
Sciences/ Information Technology

Bachelor’s Degree in Computer Sciences
B.C.A/B.C.S/Information
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Programme Structure
(To be implemented from Academic Year- 2020-2021 )
l M.Sc Part I (Artificial Intelligence) ]
Semester-|
Sr. | Course Code Course Title Course Type Credits
No.
1 21PMAI101 Python Programming Skill Enhancement Course 4
2 | 21PMAI102 Internet of Things Core Course 4
3 | 21PMAI103 Maths and Stats Core Course 4
4 | 21PMAI104 Data Warehouse & Data Core Course 4
Mining
5 21PMAI105 Python Programming Practical | Skill Enhancement Practical 2
6 | 21PMAI106 Internet of Things Practical Core Course Practical 2
7/ 21PMAI107 Maths and Stats Practical Core Course Practical 2
8 21PMAI108 Data Warehouse & Data Core Course Practical 2
Mining Practical :
Total 24 |
Semester—|I|
Sr. | Course Code Course Title Course Type Credits !
No. |
1 21PMAI201 Machine Learning and Pattern Core Course 4 |
Recognition
2 21PMAI1202 Information Retrieval Core Course 4 .
3 21PMAI203 Artificial Intelligence for Real Core Course 4
World application '
4 21PMAI204 Research Methodology Skill Enhancement Course 4
5 21PMAI205 Machine Learning and Pattern Core Course Practical 2
Recognition Practical
6 21PMAI206 Information Retrieval Practical Core Course Practical 2
7 21PMAI207 Artificial Intelligence for Real Core Course Practical 2
World application Practical
8 21PMAI208 Research Methodology Skill Enhancement Practical 2
Practical
Total 24

andivih B
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Semester- Il

Sr. | CourseCode Course Title Course Type
No.
1 22PMAI301 Application of Deep Learning Skill Enhancement Course
and Neural Networks
2 | 22PMAI302 Design Thinking Core Course 4
3 | 22PMAI303 Speech Recognition Core Course 4
4 | 22PMAI304 Mixed Reality (Practical on Al Core Course 4
related Tool)
5 | 22PMAI305 Application of Deep Learning | Skill Enhancement Practical 2
and Neural Networks Practical
6 | 22PMAI306 Design Thinking Practical Core Course Practical 2
7 | 22PMAI307 Speech Recognition Practical Core Course Practical 2
8 | 22PMAI308 Mixed Reality (Practical on Al Core Course Practical 2
related Tool) Practical
Total 24
Semester—IV
Sr. | Course Code Course Title Course Type Credits
No.
1 22PMAI401 | Social Mediaand Text Analytics Core Course 4
2 22PMAI402 Conversational Experiences Core Course 4
3 22PMAI403 Robotic Process Automation Core Course 4
4 22PMAI404 Project Skill Enhancement Course 6
5 22PMAI405 | Social Mediaand Text Analytics Core Course Practical 2
Practical
6 22PMAI406 Conversational Experiences Core Course Practical 2
Practical
7 22PMAI1407 Robotic Process Automation Core Course Practical 2
Total 24
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M. Sc (Artificial Intelligence) Semester — I
Course Name: Python Programming Course Code: 21PMAI101
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal —— 40
Total Marks 100
M. Sc (A]) Semester — I
Course Name: Python Programming Practical Course Code: 20PMDS105
Lectures per week (1 Period is 50 minutes) 5
Credits 3
Hours Marks
Evaluation System Theory Examination 2 Hrs. 60 i
Internal | = - 40
Course Qutcomes:
CO | Course Outcomes Bloom’s PO i
Taxonomy &
By the end of this course, learner will be able to: i
1 Demonstrate the use of built-in objects of Python Remembering & | 1,2 E
Understanding .
2 Use significant experience with python program Understanding & | 2,3,5
development environment and apply the concept for | Applying k
solution building :_
3 Implement numerical programming, data handling and | Applying and | 1,2, ;
visualization through NumPy, Pandas and MatplotLib | Analyzing 3.5 B
modules.

M. Sc (Artificial Intelligence)

Semester — 11

Course Code: 21PMAI102

e

o College of Commerce

] =af
veid &

w5t) N 57

Course Name: Internet of Things
Lectures per week (1 Period is 60 5 e
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination o
PRINCIFAL
Kandivl Cducation Soclety’s
L. )i Shroff College of Arts &

Scanned with CamScanner



Internal —_
Total Marks 100
B. Sc (Information Technology) Semester — I
Course Name: Internet of Things Practical Course Code: 20PMDIT106
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal e
9 Course Outcomes
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, leamer will be able to:

1 ‘ Acquire good understanding of the Internet of Things | Remembering & 153
concept and systems architecture Understanding

2 Conceptualize the standard security and privacy Understanding & | 2,5
preserving mechanisms, and understand different | Applying
cloud integration methods

3 Operate with wireless technologies and networking | Applying 2083
protocols specific to ToT systems & Design, Evaluating and | 5,6,7
implement, test and create IoT system equipped with | Creating
sensors and wireless transceivers to help the society
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M. Sc (Artificial Intelligence) Semester — I
Course Name: Mathematics & Course Code: 21PMAI103
Statistics
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal e 40
Total Marks 100 |
Course Outcomes:
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, leamer will be able to: .

1 Understand the elements of structured dataand data | Remembering & | 1,3
distribution forbinary as well as categorical data. Understanding

2 Apply the knowledge of sampling and distribution Understanding & [ 2,5
algorithms to evaluate the real distribution of Applying
sampling data.

3 Apply the knowledge of significance testing, useof | Applying 280
null value hypothesis to outline the conditions fora Evaluating 5,6,7
particular test and evaluate and analyze the results of
confusion matrix.

M. Sc (Artificial Intelligence) Semester — I
Course Name: Data Warehouse & Course Code: 21PMAI104
Data Mining
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal .
Total Marks
P
Kandtviy £y, RINCIPAL
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el 10USe se Code: |
__ Mining Practical | 21PMAIOS | |
il : Hours M
Evaluation 'S'ystem 3 Prnctlcal 2 Hrs. |
Examination 2
Internal - )
) :;Il
| CO [ Course Outcomes Bloom’s PO -
1 Taxonomy Rl L
By the end of this course, learner will be able to: _ R () q
1 Understand data warehouse, Knowledge datadiscovery | Remembering & | 1,3 R
and mining concept Understanding : |
2 Classify various clustering and classification techniques | Applying &' SZ75 N 3
and apply the concept for sampling Evaluating j'
3 Understand the use of tools in data warehousing and Understanding, 2,:3) !
mining to apply the concept and create cube and Applying & |5,6,7
dimensions. Creating
& .
.. HEap \
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eriod is 60

? Credits i# 7 :
i i Evaluation System Hours Mai
' Theory 2 Hrs. 60
Examination
Internal -— 40
Total Marks 100
(@ \ M. Sc (Information Technology) Semester — II
Course Name: Machine Learning and Pattern Course Code: 21PMAI205
: Recognition Practical
\ Lectures per week (1 Period is 50 minutes) 3
r Credits 2
' Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal —emmee
Course Outcomes:
'CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:

1 Understand the fundamentals of pattern recognition and | Remembering, 1,3
machine learning and the issue of dimensionality and Understanding &
apply suitable feature extraction methods considering the Applyin
characteristics of a given problem. &

2 Apply parametric and non-parametric methods forpatiem | Applying & 2s
recognition in real-world problems and create solutions to | Creating ;
real-world problems using pattern recognition and
machine intelligence algorithms

' 3 Analyze the performance of machine learning algorithms, | Analyzing 2.3
effect of parameters and tuning of parameters. 5 ’6 ’—;
PRINCIPAL MEA
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Examination

Internal —_
Total Marks 100
G B. Sc (Information Technology) Semester — 11
Course Name: Information Retrieval Practical Course Code: 21PMAI206
Lectures per week (1 Period is 50 minutes) 3
Credits 2
Hours Marks
Evaluation System Practical Examination 2 Hrs. 50
Internal —
Course Outcome:
On successful completion of course learner/student will be able to
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to:
1 Understand Document as Vector and search Engine Remembering & | 1,2
functionality Understanding
2 Evaluate metric for IR and Evaluating 2:3.4
| 3 Understaqd and apply various Supervised and Understanding & | 1,2,
i Unsupervised learning Method Applying 35
,I 2
' L{A/ %o
Departmeng
Kandivi) Ed Pm?'c’m" Informzy; il
Vi ucatlon Socl on Te,
- 1. Shroff College of C
Bhulabhai Desal }g‘; ommerce
handivii (West), M- * 47
h‘ e e

Scanned with CamScanner




Credits
Evaluation System
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Internal
Total Marks

NEAD &

Deparrment o

| ] of A

| nformation Ts-t;hna!ogy |
) I
| Bl
ﬂ I|

8

PRINCIPAL
Kandhvl: Fiucation Soclety’s
G50 College of Arts &

f )

Scanned with CamScanner



: Theory 2 Hrs. 60 b
Examination o
Internal —_— 40 ke JFI
Total Marks 100 | &
|
M. Sc (AT) Semester — II '
i Course Name: Research Methodology Course Code: 21PMAI208
( @ Practical
g A
Lectures per week (1 Period is 60 3
minutes)
e ——
Credits 2
Evaluation System Hours Marks
bl e
Theory 2 Hrs. 60
Examination
|
Internal —_— 40
o e SR
Total Marks 100
_'___,_._-—-—--—'J
‘ Course Outcomes:
! CO | Course Outcomes Bloom’s PO
Taxonomy |
By the end of this course, leamer will be able to: J
1 Define research and describe the research process Remembering & | 1,2, |
hods, follow research ethics Understanding 3,4,
6,7, 8

and research met

_______’_’_’_’_,_,_,_——————’—
ly basic research methods Applying & 152,
3,4,

Analyzing

B 2 Understand and app
including research design, data analysis, and
interpretation 5,6,7
': 3 Assess the basic function and working of analytical Applying, 12
| ; instruments used in research and propose the Analyzing, 3,4, |
‘ required numerical skills necessary to carry out Evaluating &\ 5,6, '
Creating 7

research and prepare report/ dissertation/ thesis
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M. Sc (Information Technology) Semester — IV
Course Name:  Social Media and Text Analytics Course Code: 22PMAI401
Lectures per week (1 Period is 50 minutes) 5
Credits 2
i Hours Marks

Evaluation System Theory Examination 2 Hrs. 60

Internal ————— 40

Total Marks 100

Course Outcomes:

CO | Course Outcomes [ Bloom’s Taxonomy | PO

By the end of this course, learner will be able to:

1 Explain the text analytics framework, social media | Remembering, 15255
and analyze various sources of text data. Understanding &

Analyzing

2 Interpret the results, gain insights, and recommend Applying, 273,
possible actions from analytics performed on text Analyzing 4,3
data.

3 Collect social media data, develop social media Applying and | 2,3,
strategy and measure social media campaign Evaluating 56,7
effectiveness.

M. Sc (Artificial Intelligence) Semester — IV
Course Name: Conversational Course Code: 22PMAI402
Experiences
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Intermal |  -——-—-- 40
Total Marks 100
Course Outcomes: i,
co ' Course Outcomes K Bloom'’s Taxonomy [ PO

By the end of this course, learner will be able to:

1 Study and understand the fundamental concept of Remembering & | 1,2,3
conversational system, block programming, node Understanding
and natural language processing.

2 Identify and evaluate lexical knowledge network, Applying, 2.3.4
and understand the lexical syntax, semantic and part | Analyzing &
of speech tagging to apply semantic analysis. Evaluating

3 Implement concept of natural language processing Applying 2.3,5
using python. (s
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MI S i
ot Nc (Artiﬂcla.l [llltel]igence) Semester — III 3
S NSLs Application of Deep Course Code: 22PMAI301
Learning and Neural Networks
Lectures per week (1 Period is 60 5
f minutes)
- Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal _— 40
Total Marks 100
& €O | Course Outcomes [ Bloom's Taxonomy | pO
By the end of this course, learnerwill be able to:
1 Explain the basic conceptsin Neural Networks and Remembering &| 1,23
applications Understanding
2 Distinguish different types of ANN architectures Understanding & | 2,3,4
Analyzing
3 Explain and apply the deep learning concepts using Back | Understanding & [ 2,3,5
Propagation Network Applying

M. Sc (Artificial Intelligence)

Semester — 111

Course Name: Design Thinking

Course Code; 22PMAI302

Lectures per week (1 Period is 60 5
X minutes)
& Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal — 40
Total Marks 100 I
CO | Course Outcomes | Bioom’s Taxonomy [ PO
By the end of this course, learner will be able to:
1 Examine Design Thinking concepts and principles Remembering &I 1203
Understanding
2 Practice the methods, processes, and tools of Design Understanding &1234,
Thinking Analyzing 5
3 Apply the Design Thinking approach and modelto real Applying & Analyzing | 2,3, 5,
world situations | .{ | andCreating 6,7
oS /o
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M. Sc (Arti :
Cou N( ritfical Tnelience) Semester — I1I
| & . age -
se Name: Speech Recognition Course Code: 22PMAI303
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks |
Theory 2 Hrs. 60
Examination |
Internal -— 40
Total Marks 100
Course Outcomes:
Mo -+ - Moo B2E
CO | Course Outcomes Bloom’s PO
| Taxomomy L —
By the end of this course, learner will be able to: e
1 Understand the basic concepts of speech and Findamental | Remembering & 1,2,3
signal processing approaches (o speech Understandin
2 Analyze various features of speech —dundersandthe | Understanding &12,3.4
techniques of extracting the features and pattern Analyzing
comparison techniques. - -
3 Understand the architecture and various models of Applying &|2,3,5
continuous speech recognition system, apply methods of | Evaluating
text to speech synthesis for different applications and
[ Investigate recent developments in speech recognition
M. Sc (Artificial Intelligence) Semester — ITI
Course Name: Mixed Reality Course Code: 22PMAI304 R
Lectures per week (1 Period is 60 5
minutes)
Credits 4
Evaluation System Hours Marks
Theory 2 Hrs. 60
Examination
Internal —— 40
Total Marks 100
Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy
By the end of this course, learner will be able to: I
PRINCIPAL
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M. Sc (Artificial Intelligence) Semester — IV
Course Name: Robotic Process Course Code: 22PMAI403
Automation 5
Lectures per week (1 Period is 60 5
minutes)
Credits 4 3
Evaluation System Hours Marks
Theory 2 Hrs. o o0
__Examination R
Internal | ____—__‘______L
Total Marks ____I_(lg____

-

semester—IV

M. Sc (Artificial Intelligence)

e ——

Course Code: 22PMAI403

Course Na

me: Robotic Process Automation Practical

'
B Lectures per week (1 Period s 60 minutes)
[ Credits

Evaluation System

Theory Examination
Internal

CO | Course Outcomes Bloom’s PO
_ Taxonom
| | . .
By the end of this course, learner will be able to:
% 1 Understand basic programming c?ncepts and its operation Remembering & | 1, 2,3
from RPA perspective and Robotic Process Automation | Understanding
2 Develop familiarity and deep understanding of UiPath Applying 2,3,4
tools and apply automation to image, text, data tables,
citrix, pdf, email, execute exception handling and apply
various function alities of orchestrator.
3 Analyze opportunities of research in Artificial Analyzing 20aA
Intelligence with respect to RPA.
N
\ /
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M. Sc (Artificial Intelligence) Semester — 4
Course Name: PROJECT Course Code: 22PMAI404
Lectures per week (1 Period is 50 minutes) 5
Credits 6
Hours Marks
Evaluation System IMPLEMNTATION & 2 Hrs. 8¢
y VIVA VOCE
PROJRCT REPORT ——- 40
Course Outcome:
CO | Course Outcomes Bloom’s PO
Taxonomy

By the end of this course, learner will be able to:
1 Students will be able to communicate with Clients and

define the requirements based on problems in the

Remembering, 552 g8
Understanding, | 6,7, 10
Analysing &

existing system.
Evaluating
2 Students will be able to design, develop and deploy | Understanding, | 2, 4, 5, 6,
solution to meet all the user and system requirements. | Applying, 8,9, 10,
Analysing & 11
Creating
3 Students will be able to design use cases and test cases | Applying, 2,3,4,5,
to evaluate the performance of system & estimate the | Analysing and | 6,7, 8,9,
cost and efforts. Evaluating 10, 11, 1
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