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Date:24th Feb.2024

NOTICE

This is to inform all the Honorable members of Board of Studies that the 9th meeting of Board

of Studies in Computer Application is conveyed on24 Feb.2024, Saturday, at 11 am at Indira

College of commerce and science in online mode.

You are requested to confirm your presence for the same.

The agenda of the meeting is enclosed herewith

Venue: - Online Zoom Meeting
Link:- https://us04rveb.zoom.us/j/142147 69577?pwd:AWU D0ZTzN6gQbCxpnTmJCT6I'Aeri I a. I

Mecting lD: 742 1476 9577
Passcode: I T3qVF

Thanking You, cor
c
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Badsh Nadaf
Member Secretary,
Board of Studies (Computer Application)

'Dhruv', 89/2 - A, New Pune - Mumbai Highway, Tathawade, Pune - 4'l'l O33,Maharashtra, lndia

Tel.: +91-20-66759400, 66759504/507 e-mail : principal@iccs.ac.in, www.iccs.ac.in



9th BOARD OF STUDIES MEETING (COMPUTER APPLICATION)

AGENDA

Datez 24th Feb.2024

Time: 1l:00 AM

Venue: - Online Zoom Meeting
Link:- https://us04web.zoom.us4/74214769577?ewd=AWUDOZTzN690bCxpnTmJCT6TAed la.l

Meeting lD: 742 1176 9577
Passcode: lT3qVF

Welcome Note by the Chairperson.

44 To discuss and seek approval of the minutes of the 8th BOS meeting

To discuss and seek approval for the syllabus BBA-CA SemJII under NEP.45

46 Any other item with the permission of chairperson (Confidential and others)

Comments and Announcements (If any)47

Vote of Thanks proposed by Member Secretary

Announcement of Adjoumment of meeting
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MEMBERS OF BOARD OF STUDIES (COMPUTER APPLICATION)

Name of the
Member

DesignationNumber Category NatureSr.No

Chairman Vice-Principal, HOD-
BBA-CA & BCA Science,
Indira College ol
Commerce and Science

I 01 Head of the
department

Dr. Janardan
Pawar

Principal, HOD-BSc(Comp
Science), Indira College of
Commerce and Science

Mr. Shivendu
Bhushan

Vice-Principal, HOD-
BBA-CA & BCA Science,
Indira College of
Commerce and Science

Mr. Vishal
Verma

Asst. Professor, BBA-CA
Indira College of
Commerce and Science

Mr. Ashish
Dhoke

Asst. Professor, BBA-CA
Indira College of
Commerce and Science

Asst. Professor, BBA-CA
Indira College of
Commerce and Science

Ms. Tejashree
Phalle

Mr. Badshaha
Nadaf

Asst. Professor, BBA-CA
Indira College of
Commerce and Science

Asst. Professor, BBA-CA
Indira College of
Commerce and Science

Ms. Shubhangi
Chavan

Mr. Sumit Sasane Asst. Professor, BBA-CA
Indira College of
Commerce and Science

Ms. Divya Chitre Asst. Professor, BBA-CA
Indira College of
Commerce and Science

Mr. Atish
Shrinivar

Asst. Professor, BBA-CA
Indira College of
Commerce and Science

Entire Faculty of
each
specialization

;try
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h Asst. Professor, BBA-CA
Indira College of
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Mr. Shivendu
Bhushan

Mr. Ganesh
Bhondve
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Ms. Vividha
Bahety

Asst. Professor, BBA-CA
Indira College of
Commerce and Science

Ms. Hemangi
Rane

Asst. Professor, BBA-CA
Indira College of
Commerce and Science

J 02 Subject Expert
from outside
parent University

Nominated by
academic
council

Dr. Shriram Raut Asst.Professor, Department
of Computer Science,
School of Communication
Science, P.A.Holkar,
Solapur University

Dr. Sachin Bhoite Asst.Professor & Program
Officer (MSc. Data Science
& Big Data Analyst) , MIT
Kotharud, Pune

.+ 0t Nominated by
the Vice-
Chancellor
from a panel of
six
recommended
by the director

Dr. Manisha
Bharambe

MES Abasaheb Garware
College of Arts and
Science, Pune

5 0l Representative
from Industry

For Industry
Institution
Interaction

Mr. Guruprasad
Chakalabbi

Software Engineer, Virtusa
Prt.Ltd.Pune

6 Alumnus Post Graduate
meritorious
alumnus to be
nominated by
the Director

Mr. Saddam
Sayyad

Co-founder Paramlogic
Infotech Pvt.Ltd. Pune

Chairman,BOS, may co-opt the following with the approval from the director of the institute
01 Expert from outside the Autonomous College,

whenever special courses of studies are to be
formulated

Dr. Anwer
Shaikh

Principal
Poona College of Arts,
Commerce and Science

Commerce and Science

Expert

0l
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Date:24-02-2024

ANNEXURE-I

Minutes of the 9th Meeting of the Board of Studies (Computer Application) held on
24th Feb. 2024, Saturday, through online Zoom Meeting platform at 11.00 AM.

Following Members were present for the Meeting:

l. Prof. Shivendu Bhushan

2. Dr. Shubhangi Bharambe

3. Dr. Shriram Raut

4. Prof. Sachin Bhoite

5. Mr. Guruprasad Chakalabbi

6. Prof. BadshahaNadaf

7. Prof. Atish Shrinivar

8. Prof. NadafBadshaha

9. Prof. Tejashree Phalle

10. Prof. Vividha Bahety

1 l. Prof. Sumit Sasane

12. Prof. Ganesh Bhondve

13. Prof. Divya Chitre

14. Prof. Shubhangi Chavan
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The agenda points were taken up for the discussion

Welcome Note by the Chairperson

The Honorable Chairman, Prof. Shivendu Bhushan welcomed all members of the Board of

Studies in Computer Application constituted as per the guidelines of UGC for autonomous

Institutes and approved by Savitribai Phule Pune University.

The agenda points were taken up for discussion.

The Secretary of Board of Studies (Computer Application) briefed all the Members

regarding Agenda of the Ninth Board of Studies - Computer Application meeting and gave a

brief introduction about Indira College of Commerce & Science to all the members of Board

of Studies (Computer Application). He mentioned that Indira College of Commerce and

Science were established in the year 2001 under the wings of Shree Chanakya Education

Society (SCES). They were merged in the year 2007 as Indira College of Commerce and

Science. Affiliated and approved by Savitribai Phule Pune University, Pune. ICCS offers the

Bachelor's Program in Commerce, Business Administration, Computer Application,

Computer Science, Masters in Computer Science and Masters in Commerce.

ICCS has been accredited with 'A' grade by "National Accreditation and Assessment

Council" (NAAC) and "An Autonomous Status by UGC, New Delhi

Item No. Feb 2024124144: To Discuss and Seek Approval of the Minutes of the Previous

meeting.

Discussion:

After the brief introduction, Member Secretary gave a brief summary of minutes of 86
Board of Studies meeting which was held on 24th Nov 2023, Friday at 10:30 AM. The
Minutes of the Meeting of the Eight Board of Studies Meeting was already shared with all
the Board of Studies Members.

Resolution:Feb 2024124144i All BOS members had unanimously approved the same.

ffi



Item No. Feb 2024124145: To discuss and seek approval for the syllabus BBA-CA Sem-III

The Member Secretary, then informed the members that there will be a discussion on the

structure and subjects proposed for the Semester 3 of Second Year of the Computer

Application (SYBBA-CA) and requested the members to give their valuable inputs and finally

approve the structure and subjects of semester-3.

SEMESTER 3

Course
Type

Course
Code Course/Paper Title

Hour
s/We

ek

Credi
t CIA ESE Total

Major
Mandatory(4

+4)

Major
Pape15(th

eory)

cA-301 Python Programming
4 4 30 70 100

Major Paper
5(theory)

cA-302 Advanced lnternet
Programming 4 4 30 70 100

Major
Electives

Minor
Minor Pa per

2
cA-303

Object Oriented Software
Engineering 4 4 30 70 100

oE(2) cA-304 15 50

vsc (2)
Major

Specific
Practical 3

cA-305
Practical Based on Python

Programming and Advanced
Internet Programming 2 r.5 35 50

sEc(2)

AEC(2) MIL cA-306 Hindi/Marathi/Sanskrit
Language

2 z 15 35 50

vEC(2)

rKs (2 )

2 2 35 50

cc (2) Cc Course 3 cA-308 Health and Wellness, Yoga

education, Sports and Fitness,

Cultural Activities, NSS/NCC

and Fine

/Applied/Visual/Performing
Arts

2 2 15 35 50

Total 22 22 165 385 550

Course

2 2 35
Science Basket or

Management Basket

2

FP: lndustrialvisits
15

FP /CEPI2) FP1 cA-307
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The Honorable Chairman, Prof. Shivendu Bhushan requested the members to go through

the detailed syllabus for the Semester 3 of Second year of BBA-CA and suggest changes for

approval. He also informed that for regular BBA-CA course structure of Semester 3 is same

as prescribed by Savitribai Phule Pune University

The Item was Proposed by : Mr. Badshaha Nadaf

The Item was Seconded by : All the present members

Discussion: The members of Board of Studies discussed about the structure and syllabus of

Semester 3 in detail.

Resolution Feb-2024124/45: It was resolved that Prof. Shivendu Bhushan put up the

approved structure for approval to the Academic Council.

The members gave their unanimous approval.

Item No. Feb-2024124146: Any other item with the permission of chairperson
(Conlidential and others)

No such item was placed before the meeting.

Item No. Feb-2024124147: Comments and Announcements (If any)

No Announcements with respect to this point.

Proposing Vote of Thanks (with Prior Permission of the Chairperson)

After discussion of the core agenda, Mr. Badshaha Nadaf proposed Vote of Thanks. He
thanked the members for attending the meeting and giving good insights for the functioning
of the Institute under Autonomy.

Announcement of Adjournment of Meeting

As there was no other topic brought for the discussion afterwards, Honorable Chairperson,
Prof. Shivendu Bhushan proposed that the meeting be adjoumed.

.l
B

-Gulab 
Nadaf

Member Secretary
BOS (Computer Application)

- --{s\
NE-33. )!#

s ivendu Bhushan
Chairperson
BOS (Computer Application)















SHREE CHANAKYA EDUCATION SOCIETY'S

INDIRA COLLEGE OF COMMERCE AND SCIEHCE
Autonomous Status by UGC, New Delhi
Affiliated to Savitribai Phule Pune University & 'NAAC-A'Accredited
lD : (PU/PN/SC/COM/166/2001)AISHE No - C-41313

29t02t2024

NOTICE

This is to inform all Honorable Members of Board of Studies that, the

1lth meeting of Board of Studies of Computer Science and Information

Technology is scheduled on 7th Mar 2024,Monday at I 1.00 am in online

mode.

You are requested to confirm your presence for the I lth meeting of

Board of Studies of Computer Science and Information'fechnology.

The agenda for the meeting is enclosed herewith.

Zoom Meeting Link:

https://zoom.us/j/9 4647 56897 4?pwd:YY ZEVFpSbnVvS0RqQj l6Zk I 5WXd
ZUT09

Meeting ID:946 4756 8974
Passcode: iccs

Dhakad

Gouri Vaidya

Coordinators,

Board of Studies (Computer Science and Information Technology)

'Dhruv', 89/2 - A, New Pune - Mumbai Highway, Tathawade, Pune - 411 033,Maharashtra, lndia.

Tel.: +91-20-66759517, 6675950+/50Z e-mail : principal@iccs.ac.in, Website:www.iccs.ac.in
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AGENDA

llth BOARD OF STUDIES MEETING

COMPUTER SCIENCE AND INFORMATION TECIINOLOGY

Date: 7th Mar 2024 Time: I l:00 AM

Mode: Online

Online: Zoom meeting

Nala: To confirm the minutes of meeting on the same day.

aa

d

ITEM NO. PARTICT]LARS

Welcome Note by the Chairperson.

62 To discuss and seek approval of the minutcs of the l0th BOS meeting of

Computer Science and Information Technology

63 To Discuss and Seek approval for the additional division of Master of Science

(Computer Science) with 30 seats.

64 To Discuss and Seek approval for the new program Bachelor of Science (Data

Science) Program, Structure, Syllabus of Sem-1.

65 To Discuss and Seek approval for the new program Master of Science (Computer

Application) Program, Structure, Syllabus of Sem-1.

66 Any other point with the permission ofchairperson (Confrdential and others)

67 Comments and Announcements (lf any)

Proposing Vote of Thanks

Announcement of Adjoumment of the meeting



AN\'EXURE I

Minutes of the I lth Meeting of the Board of Studies

(Computer Science and Information Technology)

held on 7th Mar 2024 in Online Mode at I l.00am

Following Members were prescnt lbr the I\Iccting:

l. Dr. Janardan Pawar

z. Dr. Sagar Jambhorkar

l. Dr. Vikas Humbe
q. Dr. Vilas Wani
5. Mr. Chaitanya Chordiya
r. Mr. Pratik Phad

?. Dr. Pranshant Mulay
t. All BSc(Conrp. Sci.), BSc(Cyber Security), BCA(Science) and MSc(Comp. Scr..1 l-aculty

Members of IndiraCollege of Commerce and Science, Pune

ff
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Indr r Cc.ic,.;l L: !-::.::.e:-r 8i lclenCe

Tathwade, Pune - 411 033.



Memtrer List of Board of Studies

(Comnuter Science & Information Technolog],)

Mr. Rairninrr Devitirrr r,fur,uire

Assstnnl I)r(|li,ss(n'

Mt s.,\p.r n.r Ashrrirr J.rgtrp

Sr.
No

Num Category Nature Name of the Member

0l 0l Head of
Depanment

tht Chairman Dr. Janardan Pawar HOD Comp. Sci. & IT

02 39 All BSc(Comp
Scr.), BSc(Cyber
Security),
BCA(Science) anc
MSc(Comp. Sci.)
Faculty Members

Membcrs Dr.Manisha Manish Patil

Ms.Sarita Marcppa Byatsar

Mrs.Jyotr Narayan Shrotc

Mrs.Sariku Yogesh Tlrlrkare

Mr.Vija\ Daulllrao Morc

Dr.Chandrashekhar B. Pawar

Mr-Ninad Naralan Thorat

Mrs.Kavrla )'ogesh Dhakarl

Mrs.Shital Sameer Pashankar

Mr.Ghalme Shantilal Tukaram

Mrs.Madhavi Satish Avhankar

Mr.Pra.lwal Vitthal Bhalsrng

Mr.Ramdas Sanjay Bolagc

Mrs.Gouri Amo Vaidya

Mr.Ravindra Arjun Sarje

Ms.Sr.rwarna Srfesh Kedan

Mr.Avinush Ch ndrnk nl Shingtc

Mr.Prashant Rirjararrr Suwant

Dr.Sumedh Digrmbcr Gaikwad

Mr. Sharon Manrnothe

Mr.Valmik Kashinath Dhanwate

Mrs.Ashwini Sachin Shivane

Mrs.Awantika Narendra Bijwe

Dr.Moushmi Pratap Dhumal

Mrs.Jyoti Dashrath Shendage

Mrs.Shilpa Suhas Pawalc

Mr.Santosh Dnyanoba Kakde

Mrs.Dhanashri Sandip Kulkarni

Mrs.Shweta Amol Bhoyalc

Mrs.Varsha Narayanrao Ikhe

Mrs Monrli Milinrl Charrrlhari

Ms. Deepali Dcvram Chaurlhur

Mr.Mohit Babon Shevkar

Mrs. Jyoti Ramchandra Jadhav

Mr. Santosh Kakade

Mrs. Bhakti Shinde

Mrs. Hemangi Rane

Designatio.l



0_1 02 Two Subjecl
expert Aorr
outsid€ Parenl
University

Dr. Sagar Jambhorkar Assistant Profcssor. National
Del'ense Acatlemy, Punc

Dr. Vikas Hunrbc

04 0l One Exp€rt Nominated by the
Vice-Chancellor
from a panel of six
recommended b1

thc Autonomour
College Principal

Dr. Vilas Wani HOD, Waghire Collcgc.
Saswad

05 0l One
Represen tat ive
from Industry

Nominated
Principal

b1 Mr. Chaitanya Chordiya

06 0l College Alumnus Nominated
Principal

hr Mr. Pratik Phad Cyber Security Analyst.
S vstotlls

0'7 0t Expert fron
outside th(
Autonomous
College

whenever specia
courses of studier
aue to br
formulated to be
nomioated by the
principal

Associale Prolbssor
, Director of SR
L,i, r rr.ri). 1.r1..,. )-,. -....-.

Dr. Pranshant Mulay

Technical Hcad l.ead
l)r'urirrct l)c\clol)t c t

Harman Connected Scrvices

Vice Principal. Annasaheh
Magar ( ollege. Punc

t



llth Board of Studies (BOS) Nteeting

(Computer Science and lnlbrmation 1'echnology.l

Item No. Mar-2O24103162: Discussion about the rninulcs of l0'r' liOS nrrrting held on
24n Feb 2024

Discussion: Mrs. Gouri ltaidya gave a brief summary of'minutes ot l0'r'BOS meeting whlch
was heldon 24'h Feb 2024.

Proposed by
Seconded by

: Mrs. Gouri Vaidya
: Dr. Janardan Pawar

Resolution: All BOS mcmbcrs had LrnanimoLrsll'appror cd lhc srnrc

Item No. Mar-2024103163: To Discuss and Seek approval for the additional division of

Master of Science (Computer Science) rvith 30 seats.

Discussion: Briefing the above item, Mrs, Gouri Vaidya intbrmed the mcmbers that tbr
M.Sc.(Computer Science) need to increase 30 additional seats.

Proposed by
Seconded by

: Mrs. Gouri Vaidya
: Dr. JanardanPawar

Resolution: All BOS members had unanimously approved the same

Discussion: Briefing the above item, Mrs Kavita Dhakad explained the rnembers that

eligibility criteria, Program structure and Syllabus ol'thc Scrlester-l ol'thc [] Sc (Data

Science).

Proposed by : Mrs. Kavita Dhakad
Seconded by : Dr. Janardan Pawar

Welcome of all BOS Members

The Honorable Chairman, Dr. Ianardan Pawar welcomed all the members of the

BOS in Computer Science and Information Technulugy eunstitu[sd as pcr thc gurr.lcirne s

ofUGC for autonomous Institutes and approved by Savitribai Phule Pune University.

Item No. Mar-2024103/64: To Discuss and Seek approval lbr the new program

Bachelor ofScience (Data Science) Program, Structure, Svllabus ofSem-I.
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Shree Chanakya Iducation Socicty's

INDIRA COLLEGE OF COMMERCE AND SCIENCE
"Empowering Minds to Elevate [-ives"

Allilialcd to Sir!itnhat I'hulc l'unc I rlr\crsll\. \r\,\( -r\".\tttcclrtud N \ul('rr.)rrr,,u\ \L.rlr. h\ I(,1 . \.\\ l)(ll,r

Name of Prooram: Bachelor of Science (Data Sciencel

Introduction:
B.Sc. (Data Science) is a Four Years Full Time Graduate Program. lt is a career-focused progranr
designed to equip you with latest technologies and various programming skills and become an
expert inthe Information technology field.

Program Structure:
o The Program is ofa Four Year (Eight semestersJ Frrll Time Dcgree Prognrm
o The Program shall be based on credit system comprising 172 credits.

Intake : Bo seats.

Medium of Instruction: English

Instructions for Teachers for Internal Evaluation for 3O Marks and 15 Marks: The
purpose ofinternal evaluation is to assess the depth ol knowledge, r,rnderstanding ancl awareness.
For this purpose, a teacher is expected to use different evaluatior.r methods in order to have
rational and objective assessment ofthe learners and available resources.

External Examination:
There will be vwitten Examination of 7O marks of 2.5 hrs. duration and 35 marks of 2 hrs. for
every course at the end of each Semester only for major and mi nor su bjects.

Award of Class:

/ Grade O: 9.5 CGP and above
/ Grade A+: 8.25 <= CGPA <= 9.5
/ Grade A: 6.75 <= CGPA <= 8.25
/ Grade B+:5.75 <= CGPA <=6.75
{ Grade B: 5.25 <= CGPA <=5.75
/ Grade C: 4.75 <= CGPA <=5.25
/ Grade D: 4 <= CGPA <=4.75

Eligibility Criteria:
. Applicants need to have passed 1Zth standard i.e. HSC (10+2) or equivalent examination in

the Science stream with Mathematics and has secured 40yo marks.
o Three Years Diploma Courses, after S.S.C. (1 Oth standerd) ofRoerd of Tcchnit.rl l'.- , I r i ( . r t i ( , r l

conducted by the Government of Maharashtra or its equivalent.
. English Language Proficiency.



Question Paper Pattern:

Max. Marks: 7O fCredit:O4, Duration: 2.5 Hrs.)

Question No. Question
No. of sub
questions

Marks to each
sub question

1 Attempt any I 10 Z 16

2 Attempt any 4
5 5 20

Attempt any 4
5 5 20

4 Attempt any 2 3 7 l4

Total Marks: 70

Max. Marks: 35 (Credit 2, Duration: 2 Hrs.)

Question
No. of sub
questions

Marks to each
sub question

Total
Question

Marks

1
Attempt any 4 06 2 08

2 03 5 '10

3
Attempt any 3 o4 4

4 Attempt any 1 OZ 5 05

Total Marks: 35

Total
Question

Marks

3

Question
No,

Attempt any 2

IZ



B.Sc. Data Science Curriculum& Syllabus
Programme Educational Oblectives (PEOs)

The B.Sc. Data Science program describe accomplishments that graduates are
expected to attain within live to seven years after groduotion.

PEOl
Students will excel with professional skills, Iundarncntal knowlcdge, and adv:rrrccd
innovative technologies to become Data Engineer, Data Scientists, Data Analyst,
AI Research Scientists, or Entrepreneurs.
Students will establish their knowledge by adopting Data Science Technologies to
solve domain specific problems with accurate, thoughtful solutions.

PEO3 Students will engage in lifelong learning to excel in their profession with social and
ethical awareness and responsibility.

Pr amme Specific Outcomes (PSOS)

PSOl Design, develop, implement and apply Analytical skills related to Research and
Real-world problems in various domains.

PSO2
Apply tools and techniques to provide effective solutions in the multidisciplinary
field.
Critique the role of data and analytics for a pioneering career, research and
consultancy.

After the successful completion of B.Sc. Doto Science proqro,r, thc studtttts
expected to

(lt L,

Programme Outcomes (POs)
On successful completion oJ the B.Sc. Ddto Science students will be able to

PO1
Apply analytical and critical thinking to identiR/, formulate, analyse, and solve
real-world problems to provide authenticated conclusions

P02 Exhibit sophisticated, autonomous critical inquiry, analvsis. and reflection on
modern computing and advanced statistical methods.

PO3
Possess a versatile skill set that may be applied to a variety of roles in both national
and international organizations like the information technology industry, and other
fields.

P04
Create and put into practice data analysis plans based on theoretical principles,
ethical considerations, and a thorough understanding of the underlying data and
its consequences within the context from which the data w:ls till(en.

PO5
Be critical and creative thinkers, with an aptitude and appreciation for continued
self-directed learning in the evolving world of data science, artificial intelllgence and
social media
Design and develop research-based solutions [or conrplex 1;roblerns with speciliecl
needs with appropriate ethical consideration for public health, safety, cr,rlture,
society, and the environment.

P07
Establish the ability to listen, read, proficicntly communicutc .rncl ulticLrl.rte .l.it.r
and information through traditional and digital channels to audiences with diverse
perspectives

PO8
Articulate and evaluate appropriate legal and ethical standards pertaining to all
forms of communications, network security and human rights.

PO9
Showcase an understanding ofthe interdisciplinary nature ofdata, information and
communify and its influence innovation and progress within the current national
or international context

PO10
Be able to initiate and implement constructive change in the ir communities with
their skills in data and information, including various professions and
workplaces

PEO2

PSO3

PO6



B.Sc. (Data Science) Structure

SEMESTER 1

Course
Type Course

Course
Code

Hours/
Wr:ek ctn ES

E
Tot
al

Major
Mandatory
14+Z)

Maior Paper 1
(theory)

BDS.
101

Problem Solving using
C Programming 4 4 30 70

Major Paper 2
(theory)

BDS-
to2

Data Base Management
System 2 Z 15 35 50

Mi nor

BDS.
103 Commerce Basket 2 15 35 50

BDS-
L04 Z 15 35

vsc [2)
Maior
Specific
Practical 1

BDS-
105

Computer Laboratory
based on Pro blertr
Solving using C

Programnring and Data
Base Management
System

2 15 :15

sEC [2J Skill Paper 1
BDS.
106

Mathematical
Foundations for Data
Science 2 2 15 50

AEC (2) English
Theory

BDS-
LO7 2 Z 15 50

vEC [2)
BDS.
108 Environmental Science 2 Z 15 35 50

rKS [2)

Maior
Specific
Theory

BDS-
109 Vedic Mathematics 15 35 50

cc [2] CC Course 1
B DS.
110

Health and Wellness,
Yoga education, Sports
and Fitness, Cultural
Activities, NSS/NCC
and Fine / Applied./
Visual/Performing Arts

2 50 50

Total 2Z zoo 350 550

Course/Paper Title Cred
it

100

Maior
Electives

oE (2+z)

Management Basket 50

2 50

35

Technical English-l

EVS Theory

2 Z

Z

2Z



SEMESTER 2

Course
Type Course

Course
Cod e Course/Paper Title

Hour
s/

Weelr

Cred
it CIA ESE Total

BDS-
20t

Section-l: I ntroduction to
Data Science 2 Z 15 ?q

50
Maior Paper

3 (theory)
BDS-
202

Section-l l: Introduction to
R Programming 2 2 15 35 50

Major
Mandatory
(4+2)

Major Paper 4
(theoryl

BDS-
203 Descriptive Statistics Z 2 15 50

Major
Electives

Minor Minor Paper 1
BDS.
204 Matrix Algebra 2 Z 15 50

BDS-
20s Commerce Basket 2 15 35 50

OE (2+Z') BDS-
206 Management Basket 2

4
15 35 50

vsc (2)
Maior

Specific
Practical 2

BDS.
207

Practical Based on
Introduction to R
Programming and
Descriptive Statistics

Z 2 15 35 50

sEC (2) Skill Paper 2 BDS-
204

SEC: Data Security and
Privary Z 2 15 35 50

AEC [2J
English
Theory

BDS-
209 AEC: Technical English-ll 2 2 15 50

vEC (2) BDS.
270

VEC: DEMOCRACY,
ELECTION AND
GOVERNANCE

2 2 15 35 50

rKS (21

cc (2) CC 2 Corr rse

Health and Wellness, Yoga
education, Sports and
Fitness, Cultural
Activities, NSS/NCC and
Fine
/Applied/Visual/Performi
ng Arts

2 2 50

Total 22 2) 200 550

III

I
35

35

EVS Theory

BDS-
2LL 50

350



SEMESTER 3

Course
Type Course

Course
Code Course/Paper Title

Hour
s/

Week
Credi

t ESE Total

Major
Mandatory
$+a)

Maior
Paper5
(theoryJ

BDS.
301

Python Programming
4 4 30 70

Maior Paper
5 (theoryJ

BDS.
302

Data Analytics Using R
Programming 4 30 100

Maior
Electives

Minor Minor Paper
2

BDS.
303

Linear Algebra in Data
Science 30 70 100

oE (2) BDS.
304

Commerce Basket or
ManagementBasket 2 2 15 35 50

vsc [2)
Major
Specific
Practical 2

BDS-
305

Practical Based on
Python Programming and
Data Analytics Using R
Programming

2 15 50

sEC (2)

AEC [2) MIL BDS-
306 I 2

vEC (21

rKS (2)

BDS-
307

FP: Industrial Visits
2 I .]U

CC III BDS-
308

Health and Wellness, Yoga
education, Sports and
Fitness, Cultural
Activities, NSS/NCC and
Fine
/Applied/Visual/Performi
ng Arts

2 Z 50 50

Total 200 350 550

CIA

100

4 70

4 4

2

Hindi/ Marath i/ Sanskrit
Language l5 35 50

FP/CEP (2J P1
15 J5

cc (2)

,) 22



SEMESTER 4

Course
Type Course

Course
Code Course/Paper Title

Hour
s/

Wee
k

Credi
t CIA ESE Total

M aior
Mandator
y(4+2')

Major
PaperT

BDS-
401

Section I: Advanced Python
Programming 2 2 15

BDS-
402

Section II: NoSQL Databases
2 2 15 2<

Major
PaperS

BDS.
403

Practical Based on Advanced
Pythonand NoSQL Databases 4 4 30 70 .l 00

Major
Electives

Minor Minor
Paper 3

B DS-
404

Artificial Intelligence in Data
Science 4 30 70 100

oE (2) BDS.
405

Commerce Basket or
Ma nagementBasket 2 15 35 5U

vsc (21

sEC (2J skill
Paper 3
(Theory)

BDS-
406

Personality Development
z 2 35 50

AEC (2) MIL BDS-
407

Hindi/ Marathi/ Sanskrit
Language 2 15 35 50

VEC [2J

rKs (2)

FP/CEP [2] CEP 1 Projects
2 2 15 35

cc (21 CC IV BDS.
409

Online Certifications (lnternet
Technology) 2 2 15 35

22 )., 165 385 s50

35 50

50

4

2

15

Z

BDS-
408 50

50

Total



SEMESTER 5

Course
Type Course

Course
Code Course/Paper Title

Hours

Week
Credi

t CIA Total

Maior
Mandatory
(4+4+2)

Maior
Paper
9 (theory)

BDS-
501 4 70 100

Major
Paper
10
(theoryl

4 30 70 100

Malor
Paper
11

BDS-
503

Practical based on
Obiect Oriented
concepts through fava
and Machine Learning

2 z l5 35 50

Maior
Electives Elective

BDS-
504

Big Data & Cloud
Analytics 4 4 70 100

Mi nor Minor
Paper
4

BDS-
506

Data Engineering
4 4 30 70 100

oE (2+z)

vsc (21
Major
Specific
Practical 3

BDS-
507 2 Z 15 50

sEC (2J

AEC (21

vEC [2)

IKS (2)

FP/CEP (21 FP2 BDS-
508

Online Certifications
(Foreign Language) 2 Z 35 5U

Total 22 165 385 550

ESE

Object Oriented concepts
through fava 4 30

BDS-
502 Machine Learning

4

30

Startups Management

l5

22



SEMESTER 6

Course
Type Course

Course
Code Course/Paper Title

Hour
s/

Week
Credit ESE Total

Major
Mandatory
(4+4+Z)

Ma jor Paper
L2
(theory)

BDS-601
4 4

Major Paper
13
ItheoryJ

BDS-602
Deep Learning 4 4 30 70 100

B DS.6O 3 Practical based on
Tools & Techniques
for Data Science and
Deep Learning

Z Z 15 35 50

Maior
Electives

Elective 3 BDS-604 Real-Time Anal)rtics
2 1E 50

BDS-605
2 35 50

Minor Minor Paper
5

BDS-606 Innovation and
Entrepreneurship 4 30

oE (2+2)

vsc [2]

AEC (21

vEC (2)

olr (41 OIT BDS.6O7 Internship
4 4 30 70 100

FPlcEP (2)

Total 22 u., 165 550

CIA

Tools & Tcchniques for
Data Science 30 70 100

Major Paper
14(theory)

2 15

Elective 4 Social Web Analytics
2 15

4 70 100

sEC (2)

385



Semester 7

Course
Type Course

Course
Code Course/Paper Title

Hou
rs/
Wee

k
ESE Total

Maior Paper
15 [Theory]
{_4')

BDS -
701 30 70 100

Maior Paper
L 6 [Theory]
t4)

Design and Analysis
of Algorithms 4 4 30 70

Major Paper
17 [Practical]
(2)

B DS.
703

Practical course
on Database
Technologies

4 Z 15 35 50

Major Paper
18 [Pra ctica l]
(z)

BDS.
704

Functional Language
Programming 2 2 35 50

Maior
Electives

BDS-
705

Cloud computing OR
Artificial Intelligence
[Theory & Practicall

4 30 70 100

RM
Researcl'r
Methodology
t4)

BDS.
706

Research
Methodology 4 30 70 100

otT / FP
RP

24 20 150 500

Cr CIA

Major
Mandato
ry
(2* 4+2*2)

Database
Technologies (DBT) 4 4

BDS.
702 100

15

Elective (4) 6

4

Total 350



Semester 8

Course
Type Course Course

Code
Course/Paper

Title

Hou
rs/
Wee
k

Cr CIA ESE TotaI

Major Paper
19 [Theory] (4)

BDS.
801

Mobile
Technologies 4 4 30 70 100

Major Paper
20 [Theory] (aJ

BDS.
ao2

Advanced
Operating
System[AoS)

4 4 30 70 100

Maior Paper
21 [Practical]
t2)

BDS-
803

Practical course
on Mobile
Technologies

4 2 15 50

Maior Paper
22 [Practical]
(2)

BDS-
804

Practical course
on Advanced
Operating
System

4. 2 15 50

Ma.io r
Electives Elective [4)

BDS-
BO5

Azure for
Analytics/ Open
Course

6 4 30 100

RM

olT / FP
Field
(4)

Proiect BDS-
806 Proiect [OIT) 4 4 30 70 100

RP

Total 26 zo 150 350 500

Maior
Mandator
v
{Z* 4+2* 2)

35

70
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Teaching Scheme
4 Hours / Week No. ofCredits 4

On the successful completion of the course, student will be able:
co1 Define the basic concepts of Problem solving and algorithms R1.,K2

COZ Explain the loops and decision making statements to solve the problem K2, K3,K4
co3
co4
co5

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; KS - Evaluate; K5- Create

UNIT:1
Introduction to C language

4 Hours

UNIT 2 4 Hours

UNIT:3 10 Hours

Course Title: - Problem Solving Using C Programming
Course Type: Maior Paperl (Theory)

Course Code: BDS-101
Semester- I

Examination Scheme
IE:30 Marks UE: 70 Marks

K4,K5

K3

Course Ob ectives:
The main objectives of this course are to:

1 . To know about problem solving techniques and algorithm fundamentals and basics of C

Programming.
2. To clearly understand decision making and branching concepts with various statements
3. To know about the concept ofarrays, strings and functions with its various operations.
4. To learn about the concept ofstructure, pointers
5. To acquire the knowledge of file management

rse tcomes:

A different o erations on arra

Use functions and pointers to solve the given problem

Discuss about structure and file system and its operations

1.1 History
1.2 Basic structure of C Programming
1..3 Character set
1 4 Tokens, Keywords and identifiers
1.5 Variables and data types
1.6 Operators and its types

Managing I/O operations
2.1 Console based t/O
2.2 Built-in I/O functions like printl(J, sca n l(.),tsetchO, tset chdr(.)
2.3 Formatted input and formatted output

Decision and loo
3.1 Introduction
3.2 Decision MakinS Structure
3.2 1. If Statement
3.2.2 lf-else statement
3.2.3 Nested If-else statement
3.2.4 Switch Statement
3.3 Conditional Operator
3.4 Loop Control Structure

3.4.1 While Loop
3.4.2 Do-While Loop

3.4.3 For Loop
3.5 fump Statements

3.5.1 Break

3.5.2 Continue
3.5.3 Goto

3.5.4 Exit

t

l

KZ,K3,K4

I



6 HoursUNIT 4 Arrays

UNIT 5

5.1 [ntroduction to String
5.2 Standard Library Functions
5.3 lmplementation of String without standard libraries

UNIT 6 Functions 5 Hours

UNIT 7 Introduction to pointer 5 Hours

UNIT 8 Structures 4 Hours

8.1 Introduction to structure
8.2 Accessing structure members
8.3 lmplementation ofstructure using functions

UNIT 9 File Handling 4 Hours

4.1 Introduction to Array
4.2 Types of array

4.2.1 One Dimensional Array
4.2.2 Multi-dimensional Array

6 Hours

6.1 Introduction to function
6.2 Types of Functions

6.2.1 Call by Value
6.3 Recursion Function

7.1 Introduction to Pointer
7.1,1 Call by reference

7.2 D namic memory allocation

9.1 Introduction t0 File
9.2 File Opening Modes

9.2.1 Read Mode
9.2.2 Write Mode
9.3.3 Append Mode

9.3 Random Access File

Total 48 Horrrs

Text Books (s)
1 Problem Solving Using C Programming: Vision Prakashan

3

Problem Solvin Using C Programming: Nirali Prakashan

Problem Solving Using C Progranrming: TechMax Publicatiurr

Related Online Content (MOOCS, SWAYAM, NPTEL, WEBSITES etc)
1

2 https://www.programiz.com/c-programmi ng
3 https://www.geeksforgeeks.org/c-pro gram mi ng-la n guage/

1

2 Introduction to C uruswanlro ammll.) - Bal

Reference Books (s)
Let Us C- Yashwant Kanetkar

A Book on C-AL Kell3

Z

https: / /www.w3schools.corn /c/c intro.nhp?extern al link=true
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Teaching Scheme
2 Hours / Week

Course Obiectives:

Expected Course Outcomes:
On the successful completion ofthe course, student will be able:

co1

co2
co3

co4 Discuss normalization techniques with simple examples K3,K4

co5 Describe transaction processing and concurrency control concepts. K3,K4, K6

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; KS - Evaluate; K6- Create

UNIT:1 Database Management System 6

UNIT 2 6

UNIT:3

Course Title: Database Management System
Course Type: Maior Paper-2 (Theory)

Course Code: BDS-102
Semester- I

No. of Credits 2
Examination Scheme

IE: 15 Marks UE:35 Marks

1. The main obiective ofthis course is to enable students to the fundamental concepts ofdatabase
nalysis and design.

2. To recognize the importance of database analysis and design in the implementation of any
Database application and to understand the process of drawing the ER-Diagrarns

3.lt also gives the knowled e of the roles of transaction processing and corrcr,rrrency contrul.

Understand the basic principles of database management systems K1, K2

Draw Entity-Relationship diagrams to represent simple database application
scenarios K2, K3

te SQL queries for a given context in relational database K3. K4.K6

l.l lntroduction
1.2 Definition of DtsMS
1.3 File processing system Vs DBMS

I .3.1 Limitation of file processing system
1.4 Advantages and Disadvantages ofDBMS
L5 Users of DBMS

1.5. I Database Designers
1.5.2 Application programmer
1.5.3 Sophisticated Users
1.5.4 End Users

1.6 Capabilities of good DBMS
1.7 Overall System structure

2.l lntroduction
2.2 Data Models
2.3 Entity Relationship Model

2.3.1 Entity Set
2.3.2 Attribute
2.3.3 Relationship Set

2.4 Entiry Relationship Diagram (ERD)
2,5 Extended features of ERD

Basic Concepts ofKeys and Normalization 6
3.1 Introduction
3.2 Terms

o Relation
. Tuple
. Attribute
o Cardinality
. Degree
e Domain

3.3 Keys
3.3.1 Super Key
3.3.2 Candidate Key
3.3.3 Primary Key

Data Models

:--J-



UNIT4

3.3.4 Foreign Key
3.4 Anomalies of unnormalized database
3.5 Normalization
3,6 Normal Form

3.6.1 First Normal Form
3.6.2 Second Normal Form

3. 7 Third Normal Form
SQL (Structured Query Language) tz
.l Introduction ofSQL
.2 Components of SQL

4.2.1 DDL Commands
4.2.2 DML Commands
4.2.3 DCL Commands

.3 Simple Queries

.4 Nested Queries

.5 Aggregate Functions

.6 Clauses

Text Books (s)

2

3 Fundamentals of Databasc Managemcnt Systcnis-By Mark Cilleson

Fundamentals of Data ent Systems-By Navathe
Database Management Systems-S.Sudarshan

Reference Books (s)

1 Database Systems: The Complete Book-Hector Carcia-Molina, Jeff Ulhnan, and jennifer
Widom

2

3

Database Man ement Systlms by Raghu Ramakrishnan and lohannes Gehrke
An Intloduction to Database Systems C.J. Date

https://www.geeksforgeeks.org/dbms/

CO-PO MAPPING
P0 1 POZ PO3 PO4 PO5 PO6 PO7 POB PO9 PO 10

co1 S S M S M S L L M S

co2 S S L S S S L S

co3 s M S L M S S L L

co4 S M M M

co5 M S L S i\1 S L N4 M

S: Strong , M: Medium , L: Low

I, M M M

S

Related Online Content (MOOCS, SWAYAM, NPTEL, WEBSITES etc)
1

2 https://www.techtarget.com/searchdatamanagement/definition/database- nlanagement-
s tem

https:/ o int.co m/d bms - tutoria Iavat

3

//e7

t1

S
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Teaching Scheme
2 Hours / Week

No. ofCredits 2

Course Objectives:

Expected Course Outcomes:
On the successful completion ofthe course, student will be able

co1

COZ
co3 To edit worksheets with advanced enhancement like Securing workbook. [Apply) K3, K4,K6

co 4. To analyze data using tools like tables and charts. (AnalyzeJ K3,K4

To Evaluate the utility offunctions and formulas on excel spreadsheet
(Evaluate) K3,K4, K6

co6

UNIT:1 Excel Introduction 5Hours

1.1 Exploring and Navigate the Excel User Interface
1.2 Data Entry, Data Editing, and Number Formatting
1.3 Data Formatting
1.4 Working with Columns, Rows, Cells and Ranges in Excel
1.5 Managing Worksheets and Protection.
1.6 Shortcut Keys
1.7 Filtering on Text, Numbers & Color3

UNIT 2 Functions 5 Hours

Course Title: Excel
Course Type: Open Elective

Course Code: BDS-103
Semester- I

Examination Scheme
IE:15 Marks UE:35
Marks

The main obiectives ofthis course are to:
1. Examine spreadsheet concepts and explore the Microsoft Office Excel environment
2. Modiff a worksheet and workbook.
3. Learn to use functions and formulas.
4. Create and edit charts and graphics.
5. Filter and Sort table data.
6. To use Excel Tools for Research Analysis.

o Demonstrate the basic mechanics and navigation ofan Flxcel. (DemonstrateJ K1,K2

o Understand how to summarize worksheets and workbook. (Understand) K2, K3

o Create Tables and worksheets. ICreate) K6
K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6- Create

2.1 Basic Functions
2.1.1 Using Functions - Sum, Average, Max, Min, Count, Counta
2.1.2 Absolute, Mixed and Relative Referencing

2.2 Mathematical Functions
2.2.1 Sumli Sumlfs, Countll Countlfs, Averagelf, Averagelfs, Nested IF, IFERRoR
Statement, AND, OR, NOT

2.3 Text Functions
2.3.1 Upper, Lower, Proper
2.3.2 Left., Mid, Right
2.3.3 Trim, Len, Exact
2.3.4 Concatenate
2.3.5 Find, Substitute

2.4 Date and Time Functions
2.4.1 Today, Now
2.4.2 Day, Month, Year
2.4.3 Date, Date if, DateAdd
2.4.3 EOMonth, Weekday

2.5 Logical Functions
2.5.1 IFs and Nested IF Functions
2,5,2 Complex ifand or Function

co5



UNIT:3 A ANALYTICAL SKILL OPERATIONS Hours

UNIT 4 DUCTION TO EXCEL CHARTING

UNIT 5

.6 Statistical Functions
2.6.1 Using The SUMIF / COUNTIF Functions
2.6.2 Using The AVERAGE / COUNT / LARGER / SMALLER Functions

.1 Exploring with Data Tab and Options

.2 Named Ranges in Excel

.3 Data Validation in Excel

.4 Data Sorting and Filtering in Excel

.5 Using Conditional Formatting in Excel

.6 Finding Duplicate value, Consolidation ofwork

.7 Grouping and Ungrouping ofdata, Usage ofCollapse and Expand Button

.1 Introduction to Excel Charting

.2 Advanced Excel Charting Examples

.3 Dynamic Charts ln Excel
orking with Tables

.1 Introduction to Excel Tables

.2 Creatin table, format table, table s les and table chart optio rkline chart

Text Books (
Excel for Dummies IExcel for Dummies)

Reference Books (s)
1

2 Advance Excel 2016 Training Cuide

3

Advanced Excel Success: A Practical Guide to Mastering Excel by Mullay, Splrnger hrdra

Related online Content OOCS, SWAYAM, NPTEL, WEBSITES CtC

https://www.w3schools.

CO-PO MAPPING
PO1 POZ PO3 PO4 PO5 PO6 PO7 PO8 PO9

co1 S S s S s S S S S

cn2 S s M L S s M s L S

co3 S M S L S M S S L

co4 L s M M M I

co5 L M L S M S l, S L

S: Strong, M: Medium , L: Low

M \4 M

1

z Excel: Quick Start Guide from Beginner to Expert IExcel, Microsoft OfficeJ

3 MS- Office 2000(For Windowsl - By Steve Sagman

1 https://www.tutorialspoint.com/
Z

15 
Hours

Hours

Microsoft Excel Bible: The Comprehensive Tutorial Resource

:.J

PO 10

S
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2 Hours Week
Teaching Scheme

Course ectives:

Expected Course Outcomes:
On the successful completion ofthe course, student will be able:

t,o understand the Understanding, the Big Picture of Patent and Copy Rights
1

Z

To have the hands-on experience on techniques to move K3,K4,K5

5

3. our deal forward
K1 - Remember; K2 - Understand; K3 - A e; K5 - Evaluate; K6- CreateI ; K4 - Anal

and Invent for Market PlaceUNIT:1

UNIT 2 lPrototyl

UNIT:3

Course Title: -Licensing & Global Commercialization-Patent's and Start up)
Course Type: Open Elective

Course Code: BDS-104
Semester-I

No. of Credits 2
Ixarnination Schenre

IE:15 Marks UE:35 Marks

The main obiectives ofthis course are to:
1. ldentiry and describe complex business problems interms of analytical models and find solutions

that achieve stated objectives.
2. Develop new and improved innovative business processes after gap analysis through process

redesign that supports organizational stratcgie objectivcs.
3. Identiff lifelong learning opportunities to enhance knowledge base and vocational skills that

contribute to the rofessional advancement and societal betterment

K2

To learn how to file patents. KJ

1.1 Understanding the Big Picture Putting yourself in the Right M indset
1.2 The Value of Studying the Market
1.3 How To Study the Marketplace?

1.4 Google Image Search Google Shopping Search Visiting Stores in Person

1.5 How To Search for Prior Art
1.6 (lfyour invention is already present in the market or Is lt Patentable?)

1.7 What is Prior Art?
1.8 How to read a patent
1.9 Google Patent Search

1.10 Other Resources

1.11 Answering "Can it be made" and "For How Much"

and Patent Your Idea 10

2.1 Idea Evaluation
2.2 Moving forward With a Simple Idea Will Serve You Well
2.3 Whose Opinions Matter ?

2.4 The consequences ofTalking About Your Idea Too Much
2.5 Why This Step Matters
2.6 Does Your ldea Solve A Problem ?

2.7 Manufacturing: Easy or Hard ?

2.8 PROTOTYPE & PATENTING YOUR IDEA

2.9 How to Get Most Out Of Working With Freelancers
2.10 Do Your Homework
2.l1Choose wisely
2.12 Provide Guidance Establish an explicit timeline

2.13 Don't pay in full u
lobal Market and Material

3.1 What You Are Really Selling
3.2 What effective One Sentence Benefit Statement Do

3.3 Featured Versus Benefits
3.4 How to make the sentence What to Do
3.5 when Your ldeas Has a Lot of Benefits FinalThoughts
3.6 DESIGNING YOUR MARKETING MATERIALS
3.7 What Sell Sheets Are: ( How to Design and What Contents To Add: )

I

10
from



UNIT 4 Into Companies and Negotiation 5

4.1 Understanding and Putting into Right Mindset before contacting lnternational Companies
4.2 Createyour list ofcompanies to call globally
4.3 Making your first call and create the right first impression
4.4 Determining when to call and whom to interact with.
4.5 What to say and how to interact with the potential licensees [corporate employees
4.5 How to use email, phone, and online submission forms to get into companies globallv
4.7 Use of Linkedln to get in touch with top corporate otticials across the world.
4.8 Royalties, Exclusivity, Territory and Duration
4.9 How to bring Minimum Guarantees and use IP for negotiating to get Royalties in Advance.
4.10 When to bring in Legal Licensing Attorney (Licensing Lawyers)

Text Books s

Reference Books s

Related Online Content IMOOCS, SWAYAM, NPTEL, WEBSITES etc)
https://www.wipo.int/edocs/mdocs/aspac/en/wipo_ip_han_1 1/wipo_ip_han_11_ref_t7b.pdf
https://www.unr,edu/research-innovation/innovation-hub/patents-commercialization -

licensing

CO-PO MAPPINC
PO1 POz PO3 PO4 PO5 PO6 PO7 PO8 PO9 PO 10

co1 s S S M s s

Lco2 S S L S S

co3 L S S S S M S L S l.

co4 L S M M M M M M M

co5 M s S S L S M

S: Strong, M: Medium , L: Low

M s

L
S

S

s

S

1 Patent IPR Licensing- Technology Conrmercializatio n - lnnovation Marketing : Cuide Book for
Researchers, Innovators

2 Patent Drafting & Specification Writing
J Law Relating To Intellectual Property

1 Fundamentals offor Engineers: K.Bansl& P.Bansal .
) Intellectual property right, Deborah, E. BoDcbour Cengage leam'ng.

3 lntellectual property right - Unleasbing the knowledge conomy, Pmbuddha Ganguli, Tata

Mccraw HiU Publishing Company Ltd

1

Z

3.8 An image ofyour product idea
3.9 Your one sentence benefit statement The name ofyour product
3.10 "Patent Pending" in tiny letter
3.11 Avoid Unnecessary Filler
3.12 How To Work With Freelancers to Create Your Sell Sheet
3.13 The Power OfVideo and How to Create Your Video Sell Sheet When To Send your Sell

Sheet

M

L M



Teaching Scheme
2 Hours / Week

No. of Credits 2 Examination Scheme
IE: 15 Marks
UE: 35 Marks

Expected Course Outcomes: -

co1
co2 K3

co3 K3

co4
To design E-R Model with the given requirements and able to convert same into
database table

K3,K4

co5 To design database with various fields and apply queries on database K4,K5

Problem Solving using C Programming Lab Course Content
Practical 1 lntroduction to C language 2

Clrscr[J command, getch[J command, printf[) and scanf(Jcommand, return command

Practical 2

Practical 3 Loop
.,

For loop, while loop, do while loop and its examples

Practical 4 Functions Z

Predefined functions, User defined functions, prototypes,return values, gets0, puts[),

Practical 5 Array
One dimension, two dimension array and examples

Practical
6

Pointer Z

Pointer examples

Practical
7

Structure Examples

Practical
I

File Handling 2

FopenQ, fclose(J, fprintf[,eof(],fgetc[J, fputcQ,fscanf(J,Random access file

Database management system Lab Course Content

?

Z

Course Title: Problem solving using C Programming and DBMS LAB
Course Type: VSC [Maior Specific Practical-I)

Course Code: BDS-10S
Semester- I

Course Obiectives: -

I

2

3

4

To understand the program development life cycle.

Solve simple computational problems using modular design and basic features ofthe'C'
language.

Understand basic database management operations.
Desi E-R Model for ven uirements and convert the same into database tables.

To understand program development life cycle KZ

To solve problem based on c programmin

To solve problems based on DBMS

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Anal e; KS - Evaluate; K6- Create

Statement z

lf statement, else statement, if else statement, nested ifstatement , nested if else statement

?

Structure ?

1. Create table queries without constraints 2

2. Create table query with constraints
3. Alter table queries



4. Basic DML queries

5. DML queries with aggregate functions 2

6, Nested queries and queries with join ?,

Text Books (s)
1

2

3

z

Problem Solvin Using C Programming: Vision Prakashan
Problem Solvi Usrn C Prr.r anlmln N rlalr P lakasharr
Problem Solvin Usin C Programming: TechMax Publication

Reference Books (s)
L Fundamentals ofdata structures - Ellis Horowitz and Sartai Sahni
2 Data Structure Using C - Radhakrishanan and Shrivastav.

Data Structure IIsi C and C++ - Ra esh K. Shukla ,Wiley -lndia

Related Online Content (MOOCS, SWAYAM, NPTEL, wEBSITES etc)
1 https://www.w3schools.com/c/c_intro.php
') https://www.geeksforgeeks.org/c-language-introduction

https://wrvw.tutorialspoint.com/dbms/index.htm

CO-PO MAPPING
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Teaching
Scheme 4
Hours / Week

No, of Credits 2

Course Obiectives:

Expected Course Outcomes:
On the successful completion ofthe course, student will be able:

co1
To understand role and importance of Fundamental mathematics in various
business situations KZ

co2
co3

co4 To solve the problem by use of mathematical technique in real time K5

Co 5 To acquire concepts of probability to use further in software industry K3,K4,K5

K1 - Remember; K2 - Understand; K3 - Apply; K4 - Analyze; K5 - Evaluate; K6- Create

MATHEMATICAL LOGICUNIT:1

UNIT:2

5 HoursUNIT:3 COUNTING PRINCIPLES

10 HoursUNIT:4 INTRODUCTION TO GRAPHS

4.1 Introductions to Graph Theory

Course Title: : Mathematical Foundations
Course Type: SEC (2) Skill paper 1

Course Code: BDS-106
Semester- I

The main obiectives ofthis course are to:
1. To understand of Mathematical logic to implement in industry
2. To get knowledge ofset.
3. To understand problems on relation and function.
4. To acquire concepts of probability to use further in software industry

o develop skills related with basic mathematical technique.

To im lement mathematics in software indus

1.1 Proposition
1.2 Logical Connectives
1.3 PropositionalForms
1.4 Truth Table
1.5 Tautology, Contradiction, Contingency
1.6 Converse, Inverse and Contrapositive of conditional statement

SETS, REUTTIONS AND FUNCTIONS

3.1 Counting Pigeonhole Principle
3.2 Permutation and Combination
3.3 Mathematical Induction
3.4 Principle oflnclusion and Exclusion

Page 2 of 32

Examination Scheme
IE: 15 Marks UE:35 Marks

K3

K4,K5

Hour-s

Hours
2.1 Introduction to Sets

2.2 finite and lnfinite sets

2.3 Relations
2.4 Properties of Binary relations
2.5 Closure, Equivalence Relation, Partial Ordering Relations
2.6 Functions



Total 30 Hours

4.2 Basic Terminology, Types ofgraphs
4.3 Multigraphs and weighted graphs
4.4 Graph Representation
4.5 Graph Isomorphism
4.6 Connectivity
4.7 Euler and Hamiltonian Paths and Circuits
4.8 Planar Graphs

4.9 Graph Coloring

Text Book s)

Reference Books

1

2 A First Look at Graph Theory, By John Clark and Derek Holton, (Allied Publishers)

3 Graph Theory with Applications to Computer Science and Engineering , Narsingh Deo

Elements of Discrete Mathematics, By C. L. Liu (Tata McGraw Hill

Related Online Contents OOC, SWAYAM, NPTEL, Websites etc.l
h /discrete.openmathbooks.or dmol3.html

CO-PO MAPPING
PO1 POZ PO3 P04

S

PO5
M

PO6
Sco1 S S L

coz S M S M s L M S S

co3 M S S S S M S s S

co4 M S M M M L M M S

co5 L L L S M S L S M
aS-Strong; M-Medium; L-Low

P07
S

PO8
L

PO9
S

PO10

1
Mathematics for BCA-R.K. Rajput

Elements of Mathematics-Dr.Dalip Kumar
3 MATHEMATICS VOLUM E- 1-Chauhan P

1

)
https://www.youtube.com/watch'! v =pZbZYb -

cYCs&list=PLBlnK6fEyqRhqf PDXcvYlLfXPh3 7L89g3

Page 3 of32
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Course Title: - Technical EnglishJ
Course Type: AEC [2)-English Theory

Course Code: BDS-107
Semester- I

Course Obiectives: -

Expected Course Outcomes: -

K1 -Remember; K2 -Understand; K3'Apply; K4 -Analyze; K5'Evaluatc; K6 Crcate

Chapter -1

1.1 Introduction to communication
1.2 Types o[ cu nlnlun icJtiun

Chapter-2
2.1 Barriers to communication

Chapter-3
3.1 Developing Listening Skills (Podcasts, Ted talks etc.)
3.2 Reading Comprehension

Chapter -1
1.1 Introduction (Self and to othersJ

Chapter-2
2,1 Description of daily routine and things around

Chapter-3
3.1 Expressing Apologies and Gratitude and shortresponses

Chapter-4
4.1 Conversation at various occasions (2 Formal and 2 lnformal situations)

Chapter-1
i. DevelopingVocabulary
ii FormationofSentences
in. Editin short raph

Page 4 of 32

l. To familiarize and to understand English language.

2. To enhance the LSRW skills in English language of the students
3. To acquaint and familiarize the students with advanced writing skills in different contexts
4. To minimize the gap between the existing communicative skills of the students and the

skills they require at professional Ievel

To develop competency to understand English language and developcommunication skil

No. of Credits 2

co1

Examination Scheme
IE: 15 Marks

UE: 35 Marks

Teaching Scheme
2 Hours / Week

co2 To enhance vocabulary and grammar skills. K3,K4
co3 To interpret English language. K4

co4 To develop conversation skills K5

co5 To develop writing skills.

Course Contents

K5

Introduction to Communication 10Unit 1

3.1

IUnit 2 Conversation Skills

6Unit 3 Writing Skills
Chapter-1 -Technical Writing Skills

i. ,ob Application Letter and Resume Writing
ii. Letter Writing [Business LetterJ

6Unit 4 Grammar

K3



Text Books (s)
1 Effective Technical Communication -M. Ashraf Rizvi.
2 Basic Technical English Student's Book -lereml' Comfort.

Technical English-By S Sumant

Reference Books (s)
1 Raman, Meenakshi & Sangeeta Sharma. Technical Communication: Principles and

Practice.Second Edition. New Delhi: Oxford University Press,2011.
2 Rutherford, Andrea f. Basic Communication Skills for Technology: Second Edition.

Delhi:Pearson Education, 2007.
3 Interactive Grammar & Writing Skills Book- Seth Publications

Related Online Content (MOOCS, SWAYAM, NPTEL, WEBSITES etc)
'1 https://www.investopedia.com/terms/s/soft-skrlls.asp
2 https://www.linkedin.com/pulse/introduction-soft-skill-surabhi-kulshrestha
3 https://www.vedantu.com/english/writing-skills

CO.PO MAPPING

M s S \{
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Course Title: - Environmental Science
Course Type: VEC (2) -EVS Theory

Course Code: BDS-108
Semester- I

No. ofCredits 2 Examination Scheme
IE: 15 Marks

UE; 35 Marks

Teaching Scheme
2 Hours / Week

Expected Course Outcomes: -

co1 To develop competenry to understand English language and developcommunication
skills.

K3

co2 K1,K2

co3
co4 To develop conversation skills. K3,K4

co5 To develop writing skills

K1 - Remember; K2 - Understand; K3 -Apply; K4 - Analyze; K5 - Evaluate; K6- Create

Course Content
Unit 1 Introduction to environmental studies z

EcosystemsUnit 2

Unit 3

Biodiversity and Conservation 10Unit 4

4.1 Levels ofbiological diversity: genetic, species and ecosystem diversity; Biogeographic

zones of India; Biodiversity patterns andglobal biodiversity hot spots

Course Obiectives: -

1. To familiarize and to understand English language.

2. To enhance the LSRW skills in English language of the students
3, To acquaint and familiarize the students with advanced writing skills in different contexts
4. To minimize the gap between the existing comrrrunicative skills o[the st"uderrts ald thcskills

they require at professional level

To interpret English language K2

1.1 Multidisciplinary nature of environmental studies;
1.2 Scope and importance
1.3 Con t of sustainabili and sustainabledevelopment

2.2 What is an ecosystem?

2.3 What is an ecosystem?

2.3 Energy flow in an ecosystem: food chains, food webs and ecologicalsuccession.

2.4 Case studies ofthe following ecosystems

2.4.1 Forest ecosystem

2.4.2 Grassland ecosystem

2.4.3 Desert ecosystem

2.4.4 Aquatic e stems (ponds, streams,lakes, rivers, oceans, estuaries
Natural Resources : Renewable and Non-renewatrle Resources 10

3.1 Land resources and land use change; Land degradation, soil erosionand desertification.

3.2 Deforestation: Causes and impacts due to mining, dam burlding on

environment, forests, biodiversity and tribal populations.

3.3 Water: Use and over-exploitation of surface and ground water, floods, droughts
confl icts overwater (international & inter-stateJ.

3.4 Energy resources : Renewable and non-renewable energy sources, use of alternate
energy sources, Srowing enerry needs,case studies

Page 6 of32

To enhance vocabulary and grammar skills.



4.2 India as a mega-biodiversity nation; Endangered and endemic speciesoflndia
4.3 Threats to biodiversity: Habitat loss, poaching of wildlife, man-wildlife conflicts,

biological invasions; Conservation of biodiversity: ln-situ and Ex-situ
conservation of biodiversity.

4.4 Ecosystem and biodiversity services : Ecological, economic,social, ethical, aesthetic and
informational value

Text Books (s)

Reference Books (s)

Carson, R. 2002. Silent Spring. H ton Mifflin Harcourt.

https:/ en-wiki edi iki Environmental science
https://scse.d.umn.edu/about/departments-and-programs/earth-environmental-sciences-
d rtmen what-earth-environmental

CO.PO MAPPING
PO1 PO2 PO3 PO4 PO5 P06 PO7

co1 S S S M M S

S

M M S S

coz M L S S L S S L

co3 M M S L L l\4 S S S L

co4 M S M M M L M M M M

co5 L L L M S L S M M

S: Strong, M: Medium , L: Low

POB P09 PO

10

1 Environmental Science- Bharti Publications
2 Introduction to Environmental Science- G. Tyler Miller, Scott Spool man

A Text Book Of Environmental Science by P. C. Joshi

1

Gleeson, B. and Low, N. (eds.] 1999. Global Ethics and Environment, London, Routledge
3 Odum, E.P., Odum, H.T. & Andrews. 1971. Fundamentals of Ecology. Philadelphia: Saunders.

OOCS, SWAYAM, NP EL, WEBSITES etcRelated Online Content
1

2

3 https://www.earth.com earth dia-articles envi ro n m en tal-science

Page 7 of 32
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Course Title: - Vedic Mathematics
Course Type: (lKS 2) Malor Specific Theory

Course Code: BDS-109
Semester- I

Teaching Scheme
2 Hours / Week

No. of Credits 2

Course Obiectives: -

To Understand simple arithmetic calculations with speed and accura

To Develop confidence in calculating square roots and cube roots of integers

K1 - Remember; K2 - Understand; K3 -Apply; K4 - Analyze, K5 - Evaluate; K6- Create

1

5

Z

3

4

To eratetables ofan number

Expected Course Outcomes: -

K?

K4

K5

K5

K3,k4,k5

To Perform difficult calculations speedily

To Evaluate products oflarge numbers quickly

Course Content
Unit 1 Two Simple Techniques 3

Basic Techniques-l 5Unit 2

Unit 3
3. I Multiplications by numbers near base,

3.2 Verirying answers by use of digital roots,

3.3 Divisibility tests

3.4 Division ofnumbers nearbase
3,5 Comparison of fractions

Unit 4 Vinculum number
4.1 Vinculum number
4.2 Applications of Vinculum

6lJnit 5 Square roots and Cutre roots

5Unit 6 Numerical Aptitude

6.1 Quadratic Equations,
6.2 Simultaneous Equations

Examination Scheme
IE: 15 Marks

UE: 35 Marks

1. To enable the learners to explore the power ofVedic Maths.
2. To make learners strong in Numerical Maths.

3. To enable learners to recognize and understand simple techniques ofArithmetic Calculations.
4. To train learners to use the ideas ofVedic Maths in daily calculations and make those calculations

withaccura and s eed

2.1 Various techniques to carry out basic operations covering Addition,Subtraction,

Multiplication, Division, Complements and Bases,

2.2 General multiplication (VerticallyCross-wiseJ.
2.3 General division

Basic Techniques-ll 6

5.1 Different methods ofSquares (General method, Base method, Duplexmethod
etc.)

Square roots
Cubes

Cube roots

4

5.2

5.3
s.4

Page 8 of 32

I . I Introduction of Basic Vedic Mathematics Techniques in Multiplication(Special
Case, Series of 9, Series of 1 etc.), Tables etc

1.2 Comparison of Standard Methods with Vedic Methods.



6.3 Use ofvarious Vedic Techniques for answering numerical aptitudequestions from
Competitive Examinations

Text Books (s)

1 Vedic Mathematics Sutra By Dr. A Kumar

Z

3

En Vedic Mathematics-B Dr. Ramesh Kolluru

Learn and Tech Vedic Mathematics DR. S. K. KAPOOR Lotus Press]

Reference Books (s)
1

Vedic Maths Books for Beginners
Z

.1

Vedic Mathematics: Sixteen Simple Mathematical Formulae From The Vedas

Vedic Mathenratics Made Eas , 2nd Edition

Related OnIine Content (MOOCS, SWAYAM, NPTEL, WEBSITES etc)
1 https://navavani.org.in/wplwp-

content/uploads / 2077 / 07 / FUNDAMENTALANDVEDICMATHEMATICS.pdf
2 https://www.hitbullseye.com/Vedic-Maths-Tricks.php

https://www.cuemath.com/learn/vedic-maths-tricks/

CO.PO MAPPING
PO1 PO2 PO3 PO4 PO5 PO6 PO7 POB PO9 PO

10

c0 1 S S S L
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Resolution: All BOS members had unanimously approved the same.

Item No. Mar-2024103/65 : To Discuss and Seek approvat for the new program

Master of Science (Computer Application) Program, Structure, Syllabus of Sem-I.

Discussion: Briehng the above item, Mrs. Gouri Vaidya explained the members that

eligibility criteria, Program structue and Syllabus of the Semester-l of the M.Sc. (Computer

Application).

Proposed by : Mrs. Gouri Vaidya
Seconded by :Dr. Janardan Pawar

S

L

5
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INDIRA

Shree Chanaky'a Education Societv's

INDIRA COLLEGE OF COMMERCE AND SCIENCE
"Empowering Minds to Elevate Lives"
Alliliolcd to S vitrihui Phule Prroe I lnirersit\,. 'NAA( - 'r\cclcdited & Aurouornotl\ Srlru\ h\ I l(i(-. \e* Delhi.

Nome of Program: Moster of Science (Computer Applciation)

Introduction:
M.Sc. (Computer Application) is a Two Years Full Time Post Graduate Program. It is a career-focused
program designed to equip you with latest technologies and various programming skills and become an
expert inthe Information technology field.

Program Structure:
o The Program is of a Two Year (Four Semesters) Full Time Post Graduate Program.
o The Program shall be based on credit system comprising 88 credits.

Eligibility Criteria:
a. Bachelor Degree in Science/Techno logy/Engineering OR
b. Bachelor of Computer Applications (B.C.A.) OR
c. B.Sc.(Computer Science) OR
d. Bachelor of Computer Science (B.C.S.) OR
e. B.Sc.(lnformation Technology) OR
f B.Sc.(Data Science) OR
g. B.Sc.(Cyber and Digital Science) OR
h. B.Sc. (Cyber Security) OR
i. B.Sc. (Cloud Computing) OR
j. Bachelor of Engineering(BE/B.Tech) in Computer Engg/Computer Science & Engg./ Computer

Science and Design/ Information Techno logy/E lectronics and TelecommunicatiorVAl and Data
Science/Al and Machine Learning/ equivalent OR

k. B. Voc. in Software Development/ Information Technology OR
l. B.Sc. with Computer Science as Principal Subject OR
rn General B.Sc. with Computer Science as one of the subject at TYBSc levelProgramme

Medium of Instruction: English



MSc(Computer Application)
Program Structure

INDIRA COttEGE OF COMMERCE & SCIENCE,PUNE

2

Total

o2 15 35 50

50

02 15 35 50

04 30 70 100

Masters of Science (Computer Application)
Semester 1

Course

Type
Course Course

Code

Course/Paper Title
Hours/
Week

Cr ctA ESE

Major Paper

lTheoryl

cA 501 Database Systems and SQL
4 04 30 70

cA 502 70 100Major Paper

lTheoryl

Python Programming and Data

Structures
04 30

Major Paper

lTheoryl

CA 503 Operating Syste ms

50Major Paper

IPractical]

cA 504 o2 15 35

MC

Major Paper

lPracticall

cA 505 Lab course based on CA 502 4 07 15 35 50

Major Elective

lTheoryl

cA 510A Java Programming 2

Lab Course based on CA

510A

4 n, 15 35 50Major Elective

IPractica l]
CA 511A

OR

2Major Elective

lTheoryl
CA 5128 Cloud Computing

4 15 J) 50

ME

Major Elective

IPractica l]
cA 5138 Lab Course based on CA

5128

RM

Research

Methodol
ogy

CA 531 Research Methodology 4

22 1s0 350 500Total

100

4

Lab course Based on CA 501 &
cA 503

4

35OZ 15

07



Course

Type

Semester 2

Course/Paper Title Cr ctA ESE TotalCourse

Major Paper

[Theo

Course
Code

CA 551

Hours/
Week

eb Technologies

CA 552 ntrod uction to Data
tence

4 o4 30

30

4 o2 15 35 50

50

170

70o44

00

007

c

Maior Paper

lTheoryI

Major Paper
lTheoryl

cA 553 Computer Networks 2 o2 15 50

Major Paper

IPractical]
CA 554 Lab course based on CA 551

Major Paper

IPractical]
cA 55s Lab course based on CA 552 4 o2 1E 35 50

o2 15 35 50Major Elective

[rheory]
CA 560A Advance Java

Programming

Major Elective

IPractica l]
cA 5614 Lab Course on based on

CA 560A

4 02 5015

OR

cA 5528 C#.NET 2 o2 15 35Major Elective

lTheoryl

4 02 15 35

ME

Major Elective

IPractical]
cA 5638 Lab Course on based on

cA 5628

CA 581 lndustry lnternship/Field
P roject

4 o4 30 70 100otTlFP Field Project

22 165 385 550Total

35

2

35

50

_/



Semester 3

Course

Type

MC

Course Course Code Course/Paper Title
Hours/
Week

Cr ctA

Major Paper

lTheoryl
CA 601 Artificial lntelligence and

Machine Lea rning
4 04 30 70 100

Major Paper

lTheoryl
cA 602 Web Services 4 o4 70 100

cA 603 Softwa re Engin ee ring 2 oz 15

Major Paper

IPractical]
CA 604 Lab Course based on CA

601

4 o2 15 35 50

cA 605 Lab Course based on CA

602
4

ME

Major Elective

lTheoryl

CA 51OA Mobile Application
Development

2 02 15 35 50

Major Elective

IPractical]

CA 611A 4 02 15 35 50

OR

Major Elective

lTheoryl

CA 5128 Software Testing 2 o2 15 35 50

Major Elective

IP ractica l]
Lab Course based on CA

6128

4 oz 15

RP Research

Project
cA 631 Resea rch work 4 04 30

22 165 385

ESE Total

35 50

o2 15 35 50

70 100

30

Major Paper

lTheoryl

Major Paper

IPractica l]

lLrb corrt" based on CA

leroa

CA 6138 35 50

Total 550



Cou rse

Type

MC

Course

651Majar Paper

Course/Paper Title

lndustrial Training

Hours/
Week

Cr

12 100

ctA

200

ESE

Major Elective

lTheoryl r^
660A MIS 2 02 15 35

OR

Major Elective

lTheoryl
t^

661A E-Commerce and
Digital

Marketing

2 oz 15 35

ERP 2 02662B

l'^
Major Elective

[Theoryl
OR

6638rMajor Elective

lTheoryl

Cyber Security 2 o2 15 35 50

ME

[n 
osrResearch

Project
Research Work 6 06 30 70 100

22 160 340 500Total

Total

300

50

35 50

Semester 4

Course Code

50

15

RP



Semcster- I
Course Type: Major Paper - I

Course Title : Database S)stems and SQL
Course Code: CA 501

T€aching Scheme
4 Hours / Week

No. of Credits 4 Examination Scheme
IE : 30 Marks
UE: 70 Marks

Course Objectives: -
l. To be familiar with database management system

2. To get acquahted with SQL and PL/SQL
3. To understand advanced SQL features and procedural SQL

4. To know the concept of triggers and assertions

Course Contents

l0 HoursChapter I Introduction of DBI\IS

Chapter 2

08 tloursChapter 3 Relational Database Management Systems (RDBMS)

Cours€ Outcomes: -
On completion of this course, students will be able to:

l. Enumeratedatabaseapplications
2. Design E-R Model for given requirements and convert the same into database tables.

3. Apply Normalization techniques for database design

4. Formulate database queries using SQL

5. Write Embedded and dynamic querics using SQLTPLSQL

l. I DBMS Overview
1.2 Advantages of DBMS
1.3 l]sers of DBMS
1.4 Applications of DBMS
1.5 Data models - (Hierarchical, Network, ER, Relational),

1.6 File system Vs. DBMS
1.7 Data independence

1.8 Levels of abstraction

1.9 Architecture of DBMS
l. l0 Databaselanguages(DDL,DML,DCL)

Conc€ptual Design (E-R model) l4 Hours

2.1 Entity Types, Entity Sets,

2.2 Attributes ,Attribute Types

2.3 Relationship Types, Relationship Sets, Relationship Degree

2.4 ER Diagrams, Naming Conventions(Attribute, Entity, Relationship), and Design

2.5 Issues;

2.6 ER-to-Relational Mapping,

2.7 Schema Diagrams

2.8 Characteristics of Specialization and Generalization

2.9 Keys, Constraints (Primary key, Foreign key, Check. Unique key, Not Null, Default etc)

3.1 Introduction to Relational Database, Relational Database Design,DBMS vs RDBMS

3.2 Functional Dependencies (Full functional dependency Partial functional dependency, Transitive



functional dependency),Closwe ofset ofFunctional Dependency, Closure ofset of attributes
3.3 Decomposition.Properties ofRelational Decomposition (Attribute Preservation. Dependencv

Preservation, Lossless join, No redundancy Non Additive Join Property.)

3.4 Normalization, Need of Normalization, Normal lbrm (l NF,2NF,3NF,BCNF),
3.5 Case Studies

4.1 Introduction to SQL
4.2 Data Types in SQL

4.3 DDL commands (create, alter.&op,rename,desc) with examples

4.4 DML command(insert,delete,update,select)
4.5 DCL command(commit,rollback,grant,revoke)

4.6 Basic struchue of SQL SELECT query( Using BETWEEN, IN, OR,Like ,ORDER BY, GROUP
BY and HAVING Clause,Distinct )

4.7 Aggregate functions,

4.8 Set operations

5.I Nested ,Sub{ueries,( Using All,ANY),
5.2 Joins and their type

5.3 Grouping and summarizing information- A very common error with GROUP BY-
5.4The HA\IING clause

5.5 Writing queries on more than one table/multiple table -JOIN- Avoiding
5.6ambiguously named columns- Outer JOINs( LEI'I OU I LR JOIN, RIOH I

5.7OUTER JOIN, FULL OUTER JOINf Using table aliases- SELF JOINS

5.8 Overview of indexes,views,sequences

5.9 Optimizing Queries with Indexes and views

6.1 PllPostgresQL : Features,Advantages,Language structure,statements and Expressions

6.2 Control flow, conditional slatements, loops

6.3 Cursors(Cursor attribute, Types-Implicit. explicit ,parameterized cursor,nesting ofcursor)

6.4 Stored procedure(creation, procedure call, irnplementation)

6.5 Functions(creating ,calling function, passing parameters, returning a value)

6.6 Handling enors and exceptions

6.7 Triggers and Assertions

Reference Books:

l.Database System Concepts, Henry F. Korth, Abraham Silberschatz, S.Sudarshan, Tata McGraw-
Hill Education 7 th edition

2.Postgresql, Regina obe. Leo Hsu, OReilly publications.3rdedition
3.Database Systerns, Shamkant B. Navathe, RamezElmasri, Pearson Higher Education
4.Database Management Systeq Raghu Ramakishnan and Johannes Gehrke, McGraw-Hill 3rd

edition

Chapter 4 Introduction to SQL 08 Hours

Chapter 5 Intermediate SQL l0 Hours

Chapter 6 PL/SQL, Embedded and Dynamic SQL l0 hours

Ilefercnce Links:
l. https://opensource.org/
2. https://wwv/.w3school. com,/
3. Wikipedia: https://en.wikipedia.org/
4. Github: https://help. github.conr;'



Examination Scheme
IE : 30 Marks
UE: 70 Marks

Course Outcomes: -
On completion of this course, students will be able to:

l. Develop logic for problem solving
2. Determine the methods to create and develop Python programs by utilizing the data

3. structures like lists, dictionaries, tuples and sets.

4. To be familiar about the basic constructs of programming such as data, operations,

5. conditions, loops, functions etc.

6. To write py'thon programs and develop a small npplication project

7. Design and implement Data structures and related algorithms

8. Understand severalways ofsolving the same problem.

9. To use well-organized data structures in solving various problems.

10. To differentiate the usage of various structures in problem solution.

I t. Inplementing algorithms to solve problems using appropriate data structures.

l. I Introduction to python

I .2 Features ofPython,
1.3 ldentiliers, Res€rved Keywords, Variables, Comments, Indentation in Pythoq Multiline
Statements

1.4 Input, Output and Inport Functions

1.5 Operators (Arithmaic, Comparison, Assignment, Bitu'ise, Logical, Mcrnbership, Idcntit)),
operator precedence

1.6 Data Types and Flow Contol (Numbers, Strings, List, Tuple, Set, Dictionary , Data type

conversion , Decision Making (if, for, while, nested loops, control statements, types of toops))

1.7 P)'thon tuples and sets Operations on tuples - Concept, operations and built-in functions.
Sets - Concept, operations and built-in functions.
1.8 Python Dictionary(Concept (mutable),Creating and accessing values in a dictionary, Updating

Scnleslrr- |
Course Type: Major Paper - 2 Course Code: CA 502

Course Title : Python Programming and Data Structures
Teaching Scheme
4 Hours / Week

No. of Crtdits 4

Course
l.
)
3.

4.

5.

6.

7.

8.

9.

Objectives: -
To introduce programming concepts using pyhon
Snrdent should be able to develop Programming logic using python

To develop basic concepts and terminology ofpython prograrnming

To test and execute p)'thon programs

To be familiar with the concept of Data Structure.

To leam the systematic way ofsolving problem

To understand the different methods of organizing large amount of data

To efficiently implement the different data structures

To efliciently implement solutions for specific problems

Chapter I Basics of Python Programming 08 Hours

Cours€ Contents



2.1 Python Lists - conc€pt, creating and accessing elements, updating &
deleting lists, basic list operations, reverse, Indexing, slicing, built-in List
functions, Functional programming tools - filterQ, map0, and reduce0

,Using Lists as stacks and Queues, List comprehensions

2.2 Python Array - Concept ofarray- Array Representation, creating
p),thon array , acc6sing array elenrents.

2.3 Types of Arrays - One , Two and Multidimensional anay.

2.4 Array Operations-Traverse, Insertion, deletion, search and update

2.5 array slicing, python list vs array

4.1 Concept , Need of Data Structure , Types of Data Structure
4.2. Algorithm analysis : definition, characteristics , Space complexity, timc complcxrty
4.3 Asymptotic notation @ig O(Oh), Omega O)
4.4 Sorting algorithms with efficiency - Bubble sort, Insertion sort, Merge sort, Quick Sort
4.5 Searching techniques -Linear Search, Binary search

6.1 Introduction to Linked List
6.2 Implementation ofLinked List - Static & Dynamic representation,
6.3 Types ofLinked List - Singly, Doubly, Circular
6.4 Operations on Linked List - create, display, insert, delete, reverse, search, sort, concatenate &
merge
6.5 Representing stacks and queues using linked lists

dictionary, delete dictionary elements, Propenies ofdictionary keys, built-in dictionary functiors
and methods

\thon Lists and Python Arrays 06 Hours

Chapter 3 06 Hours
3.1 Functions: Definitions and Uses, Function Calls, Parameters and Arguments, Variables and

Parameters. Void Functions, Anonymolrs. Recursion, Lambda ftlnction Functional programming

tools - filter0, map0, and reduce0

3.2 Python Classes / Objects Object oriented programming and classes in Python - creating classes,

instance objects, accessing members ,Data hiding (the double underscore prefix) ,Built-in class

attributes ,Recursive calls to methods ,Class variables, class methods, and static methods

Chapter 4 Introduction to Data Structure, Sorting and Searching 04 Hours

Chapter 5 Stack and Queues l2 Hours

Stack :

5.1 Introduction
5.2 Representation- Using Arrays
5.3 Operations - init0, push0. popo. isEmptyo, isFull0.
5.4 Application - infix to postfx, infix to prefix, postfix evaluation,
5.5 Simulating recursion using stack

Queue :

5.6 Introduction
5.7 Representation - - Using Arrays
5.8 Operations - init0, enqueueQ, dequeue0, isEmptyQ, isFull0
5.9 Types of Queue - Linear Queue, Circular Quzue, Priority Quzue,
5. l0 Concept of doubly ended queue

Chapter 6 Linked List 09 hours

Chapter 7 Trecs 09 hours

Chapter 2

Functions and Object oriented concepts

_/.



7.1 Concept & Terminologies
7.2 Types - Binary tree, binary search tree , expression tree
7.3 Representation - Static and Dynamic
7.4 Operations on BST - create, Insert, delete, search , traversals (preorder, inorder, postorder),
countrn lea{ nonJeaf & total nodes , non recursive inorder traversal

Graph | 06 hours

8.1 Concept & terminologies
8.2 Graph Representation - Adjacency matrix, adjacency list, inverse Adjacency list, adjacency
multi list,
8.3 Graph Traversals - Breadth First Search and Depth First Search

Reference Books:

l. An lntroduction to Computer Science using Pyhon 3 by Jason Montojo. Jennifer Campbell. Paul

Gries, The pragmatic bookshelf-20 I 3

2. James Payne, "Beginning Python: Using Plthon and Python 3.l,Wrox Pubtication
3. Introduction to Cornputer Science Using Python- Charles Dierbach, Wiley Publication Learning
with Pfhon ", Green Ta Press, 2002
4. Introduction to Problem Solving with Python by E balguruswamy,TMH publication20l6 5.
Beginning Programming with Pyhon for Dummies Paperback - 2015 by John Paul Mueller
5.Introducing Python- Modem Computing in Simple Packages - Bill Lubanovic, O,,Reilly

Publication
6. Beginning Python: From Novice to Professional, Magnus Lie Hetland, Apress
7. Data Strucn[es - Horowitz, Sahani
8. Problem-Solving in Data Structures & Algorithms Using Python by Robert Karamagi
9. Algorithms & Data Sructure in Python by Michael T. Goodriclt Roberto Tamassia, Michael H.
Goldwasser - Wiley Publication, student edition
10. Problem Solving in Data Structure & Algorithms using Pyhon by Hemant Jain - Second

Edition
Reference Links:
- u,u,rv- rv-l sc h o o ls. com
\\$:w.tutof ialsooint.conr
r'$"\!'.iavatD0int.com
lvwlv. geeks iorsecks.com
rvlvw. r, rog a ml z. c ( ) l'll

lwvw. thes erv effjdgp9.I!
rvrvrv.cducba.com
urrr.sanfotudry.conr
\\.*av. D reDb\.tes. co m
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Semcster- I

Course Type: Major Paper - 3

Course Title : - Operating Systems
Course Code: CA 503

Teaching Scheme
2 Hours / Week

No. of Credits 2 Examination Scheme
IE : 15 Marks
UE: 35 Marks

Introduction 4 HoursChapter I
Course Contents

l.l Introduction to Operating Systems, Different services provided by Operating System to
Users. 1.2 Introduce the concept of Process, Process States, Process Control Block, User
lnterface,
System Calls.
1.3 Introduction to Linux Operating System - Features of Linux, Architecture of the Linux,
Introduction to File System and Process Environment.
Chaptcr 2 File Svstem 06 H0urs

2.1 File Concept, File Attribute, File Operations, File Types, File Strucrure
2.2 Access Methods - Sequential Access Method, Direct Access Method, Other Access Methods
2.3 Directory overview, Single level diectory, Two level directory, Tree structure directory,
Acyclic graph directory, General graph directory
2.4 File System Structure and Implementation - Partitions and Mounting, Virtual File Systems
2.5 Allocation Methods - Contiguous allocation, Linked allocation, Indexed allocation
2.6 Free Space Management - Bit vector, Linked list, Grouping, Counting, Space maps

06 HoursChaptcr 3 Process Scheduling and Multithreading

Chapter 4 Deadlock 06 Hours

Course Objectives: -
l. To Understand the basic concepts of operating system.

2. To study Architecture, File systems and basic operating system commands.

3. To understand Processes, Threads and Deadlock
4. To analyze memory management schemes.

5. To understand I/O management and File systems.

3.1 Process Scheduling - Scheduling queues, Schedulers, context switch
3.2 Operations on Process - Process creation with program using fork0, Process termination
3.3 Interprocess Communication - Shared memory system, Message passing systems
3.4 Multithreaded Programming - Overview, Multithreading Models
3.5 Basic Concept - CPU-I/O burst cycle, CPU Scheduler, Pre-emptive Scheduling, Dispatcher
3.6 Scheduling Criteria
3.7 Scheduling Algorithms FCFS, SJF, Priority scheduling, Round robin scheduling, Muttiple

eue scheduli Multilevel feedback ueue schedulin

Course Outcomes: -
On completion ofthis course, students will be able to:

L Explain basic concepts ofoperrting system

2. Describe algorithms for process, memory and disk scheduling

3. Apply technique for inter-process communication and Multithreading.
4. Implement concept of critical-section
5. Compare and contrast deadlock avoidance and prevention.

6. Use functions for file system management

4- l Svstem Model



4.2 Deadlock Characterization - Necessary Conditions, Resource Allocation Graph
4.3 Deadlock Prevention
4.4 Deadlock Avoidance - Safe state, Resource-Allocation-Graph Algorithm, Banker's
Algorithm
4.5 Deadlock Detection
4.6 Recovery from Deadlock - Process l'ermination, Resource Preemption
Chapter 5 Memory Managcment 08 Hours

Reference Books:

l. Operating Systems Ach),ut S. Godbole Tata McCraw Hill 2nd cdition.
2. Operating Systems D.M. Dhamdhere Tata Mccraw Hill 2nd edition.
3. Understanding Operating System: Flynn & Mctloes 4th edition, thomson.
4.Operating Systems Design & implementation Andrew S. Tanenbam, Albert S. Woodhull

Pearson.

5. Operating System Concepts (7th Ed) by silberschatz and Galvin, Witey, 2000.
6.Operating Systems (5th Ed) - Intemals and Design Principles by Witliam Stallings, Prentice

Hall, 2000.
T.Operating System Concepts (2nd Ed) by James L. PetersorL Abraham Silberschatz, Addison -

Wesley.
8.Computer Organisation and Architecture (4th Ed) by William Stallings. Prentice Hall India,

t996.
9. Modern Operating Systems by Andrew S Tanenbaum, Prentice hall Inida, 1992.
[0.UNIX - Sumitabha Das I l.Unix Shell Programming - Yashwant Kanetkar, BPB publications

Referencc Links:
Itttps:,':orlrnccuurscs.rlfrlci.ae.lrr ou2 I csIN,prr\rrr\

:,i/cscie92.dce. harvard. edui th 11202 21slitles,rN,lernory9,i20M anaqenrent. odf
l.
2. https

5.1 Introduction - Requirement of Memory management, Logical and Physical Address Space,
Static and dynamic Loading, Static and Dynamic Linking
5.2 Memory Management Techniques- Contiguous memory rnanagement schemes, On-
Contiguous memory rvmagement schemes

5.3 Swapping- Definition, Benefits ofswapping
5.4 Memory allocation- Low Memory, High Memory
5.5 Partition Allocation- Best Fit, First Fit, Worst Fit. Next Fit
5.6 Paging- Use ofPaging,
5.7 Fragm€ntation- External & Internal Fragmentation
5.8 Segmentation-Virtual Memory Segmentation, Simple Segmentation
5.9 Dynamic Loading, Dynamic Linking



Semester- I
Course Type: IVlajor Paper -4 Course Code: CA 504

Course Title : - Lab course Based on CA 501 & CA 503
Teaching Schemr
4 Hours / Week

No. of Credits 2 Examination Schcme
IE : 15 Marks
UE: 35 Marks

Course Objectives:
l. To understand basic database management operations.
2. To design E-R Model for given requirements and convert the same into database

tables.
3. To get acquainted with SQL and PL/SQL commands

Course Outcomes:

On completion ofthe course, student will be able to-
l. Create database tables in postgreSQl.
2. Write and execute simple, nested queries.

Course Contcnts

The lab instructor shall frame suitable assignments to cover the following (but not limited to)

Assignment l: To create simple tables with only the primary key constraint ( as a table level
constmint & as a field level constraint) (include all data types).
Assignment 2:To create more than one table, with referential integrity constraint, PK constrain,
Chgck constraint, Unique constraint , Not null constraint
Assignment 3: To drop a table, alter schcma ofa tablc, insert / update / dcletc rccords using tablcs

created in previous Assignments. ( use simple forms of insert / update / delete statements)
Assignment 4: To query the tables using simple form ofselect statement Select <fieldJist> from
table [where <condition> order by <field list>] Select <field-list, aggregate frtnctions > from table

[where <condition> group by o ftaving o order by <>]
Assignment 5:To query table, using set operations (union, intersect)
Assignment 6:To Write cursor and trigger, function and stored procedure
Assignment 7: To implement scheduling algorithms like FCFS, RR, SJF

nt 8: To lement bankers algorithm



S(mcster- I
Course Type: Major Paper -4 Course Code: CA 505

Course 'I'itle : - Lab course based ou C.\ 502
Teaching Scheme
4 Hours/\ eek

No. of Credits 2 Examination Scheme
IE : 15 Marls
UE: 35 Marks

Python Assignment List
ASSIGIIMENT NO.l :-BASIC PYTHON
l) Write a Plhon Program to Calculate the Average of Numbers in a Given List. 2)

2) Wrile a program which accepts 6 integer values and prints "DUPLICATES" il any of the

values entered are duplicates otherwise it prints "ALL UNIQUE'. Example: Let 5 integers

are (32, 10,45,90, 45, 6) then output "DUPLICATES" to be printed.

3) 3) Write a program to display following pattem.

I

23
456
789r0
ASSIGNMENT NO 2:- PYTHON TUPLES
l. Reverse the following tupte aTup = ( 10, 20, 30, 40, 50)
2. Write a Python program to create a list oftuples with the first element as the number and

second element as the square of the number.

3.Copy element zl4 and 55 from the following tuple into a new tuple tuplel = (ll,22,33, 44,
s5, 66)

4.Write a Python program to get the 5th element from front and 5th elemcnt from last ofa tuple.

5. Writ€ a Python program to find the repeated items of a tuple.

6. Write a Python program to check whether an element exists within a tuple.

ASSIGNMENT NO 3:- PYTHON SETS

I . What is the output of following program:

sets = { l, 2, 3, 4, 4}
print(sets)

2. Write a Python program to do iteration over sets.

3. Write a Pyhon program to add and remove operation on set.

4. Write a Plthon program to find maximum and the minimum value in a set,

ASSIGNMENT NO.4:- PYTHON DICTIONARY
l. Write a Python program to combine two dictionary adding values tbr common keys.

Sample Dictionary:
dl:{'a': 100,'b':200,'c':300}

d2={'a':300,b':200,'d':400}
Sample output: Counter( {'a': 400, 'b': 400, 'd': 400, 'c': 300})
2. Write a Python script to generate and print a dictionary that contains a number (Between

I and n) in the form (x, x'x).
Sample Dictionary (n = 5)

Expected Output : {l: l, 2: 4,3:9,4: 16,5:25}



3. Write a Python program to create a dictionary from a string.

Sample-String:'W3resource'

Expected output: {'3': l, 's': I , 'r': 2, 'u': I, 'w': l, 'c': l, 'e': 2, 'o': I }

ASSIGNMENT NO.S:.PYTHON ARRAY
l. Write a python program to create an array of 5 integers and display the array elements. Access

individual elements tkough indexes

2. Write a python program to get the number ofoccurrences ofspecificd clcmcnls in an array

3.Write a python program to reverse the order of the items in the array

ASSIGNMENT NO.6TPYTHON FUNCTIONS
l. Write a plhon function to sum of all the elements in a list

2. Write a python function to calculate the factorial ofa number.the function accept the number

as an argument.

3. Write a python function to check whether a number falls within a given range.

4. Write a python function that takes a list and retums a new list with distict elements from the

frst list
Sample list:fl, 2, 2,3, 3, 3, 3, 4, 5l
Unique list:u, 2, 3, 4, 5)

DATA STRUCTURES Assignment List
The lab instructor shall frame suitable assignments

Assignment l: Searching Algorithnrs - lnrplcmentation of scarching algorithns to search an

element using: Linear Search, Binary Search

Assignment 2: Sorting Algorithms - Implementation of sorting algorithms: Bubble Sort,

Insertion Sort , Quick Sort, Merge Sort

Assignment 3: Singly Linked List -1. Dynamic implementation of Singly Linked List to
perform following operations: Create, Insert, Delete, Display, Search, Reverse 2. Create a list in

the sorted order.

Assignment 4: Doubly Linked List - Dynamic implementation of Doubly circular Linked List to
perform following operations: Create, Insert, Delete, Display, Search

Assignment 5: Linked List Applications - Merge two sorted lists.

Assignment 6: Stack - Static and Dynamic implementation of Stack to perform following
operations: Init, Push, Pop, Isempty, Isfull
Assignment 7: Applications ofStack - l. lmplementation ofan algorithm that reverses string of
characlers using stack and checks whether a string is a palindrome. 2. lntlx to Postlix
conversion. Evaluation of postfix expression.

Assignm€nt 8: Linear Queue - Static and Dynamic implementation of linear Queuc to perform

following operations: Init, enqueue, dequeue, lsEmpty, IsFull.

Assignment 9: Circular and Priority Queue l. Implementation ofcircular queue 2.

lmplementation of priority quzue

Assignment 10: Tree Travarsals, operations etc

Assignment I I : Calculate indegree and out degree of a given graph



Teaching Scheme
2 Hours / Week

No. of Credits 2 Examination Scheme
IE : 15 Marks
UE: 35 Marks

Cours€ Contents

Introduction ofJavaChapter I

04 HoursChapter 2 Classes and Objects

2.1 Introduction to classes and objects

2.2 Defining Your Own Classes

2.3 Access Specifiers (public, protected, private, default)

2.4 Anay of Objects

2.5 Constructor, types ofconstructor (d€fault and parameterized) , Overloading Constructors

and use of 'this' Keyword
2.6 static block static fields and methods

2.7 Predefined class - Object class methods (equats 0, tostring0, hashcodeQ, getclass0)

2.8 Garbage Collection (finalizeO Method)

Chapter 3 Inheritance, Interface and Package

Scmestcr- I
Course Type: Major Elective [Theory]

Course Title : - Java Programming
Course Code: CA 510.{

Cource Objectives: -
l. To learn implementalion of object-orie[ted concepts with Java.

2. To understand collection classes and interfaces.

3. To know the process ofapplication development using Graphical User lnterface (GUI)

Courte Outcomes: -
On completion of this course, students will be able to:

l. Identiff classes, objects, class members and relationships for a givor problem.

2. Design end to end applications using object-oriented constructs.

3. Apply collection classes for storingjava objects.

4. Use Java APIs for progranr dcvelopmcnt.

5. Handle abnormal termination ofa progmm using exception handling

l. I A Short History of Java

1.2 Features ofJava
1.3 Java Environment - Compiler, Interprctcr, JVM
I.4 Structure ofjava program

1.5 Data types, Variables, Operators, Keywords, Naming Convention

1.6 Decision Making (if, switch), Looping (for, while)

1.7 Type Casting

1.8 Array, Types of Arrays - One Dimensional arrays - Two-Dimensional array

I .9 Accepting input using Command line arguments

l. I0 Accepting input from console (Using BufferedReader and Scanner

03 Hours

08 Hours



Inheritance
3.1 Inheritance Basics (extends Keyword) and Types oflnheritance
3.2 Superclass, Subclass and use ofsuper Keyword
3.3 Method Oveniding and runtime polymorphism

3.4 Use offinal keyword related to variable, method and class

Interface
3.5 Use of abstract class and abslract methods lnterface

3.6 Defrning and Implementing Interfaces

Package
3.7 Runtime polymorphism using interface Packages

3.8 Creating, Accessing and using Packages

Collections
4.1 Wrapper Classes
4.2 Introduction to the Collection framework
4.3 List - Anaylist, Linkedlist and Vector
4.4 Set - Hashset, TreeSet, and LinkedHashSet
4.5 Map - HashTable ,HashMap, LinkedHashMap, TreeMap
4.6 lnterfaces such as Iterators, Listlterators, Enumerations
Exception Handling
4.7 Exception class, Checked and Unchecked exception
4.8 Catching exception and exception handling - try, catch, finally, tkow and tkows, multiple
catch block
4.9 Creating user defined exception
vo
4.10 String class(basic methods), String Buffer class
4.1 I File class
4.12 Data and DataO utStre3m class

5.1 What is Swing?
5.2 The MVC Architecture and Swing
5.3 Layout Manager and Layouts, The JComponent class
5.4 Components - Jlabel, JButton, JText, JTextArea, JCheckBox, JRadioButton, JList,
JComboBox, JMenu and JPopupMenu Class, JMenultem

5.5 Dialogs (Message, confirmation, input), JFileChooser
5.6 Event Handling: Event sources, Listeners - Actionlistener, Itemlistener
5.7 Mouse and Keyboard Event Handling, Adapters - MouseAda er, Ada tcr

Chapter 4 Collection, Exception Handling and I/O 08 Hours

07 HoursChapter 5 Srving

Refercnce Books:

l) Core Java Volume I - Fundamentals By Cay S. Horstmann, I I th Edition, Prentice Hall,
ISBN 978-0-r 3-5 l 6630-7
2) The Complete Reference By Herbert Shildt, I lth Edition, McGraw Hill Education, ISBN
978-26044023-2
3) Java Beginners Guide By Herbert Shildt, 8 th Edition, McGraw-Hill Education ISBN 978-l-
2604402t -8
4) Core Java Volume Il - Fundamentals By Cay S. Horstmann, I lth Edition, Prentice Hall,
ISBN 978-0 t 3-5166314
5) Java 2 Programming Black Book By Steven Holzner, DreamTech Press, ISBN 978-93- 5l 19-

9534



l) The Complet€ Reference By Herbert Shildt
hfQr:l,.SfSS.kAr,nt-c_ !!1_sg4y5plqne'e,fGeqerlqDacfl4ndler/ I 38-a2973dc6-c0144dt{ I-be6d-
5c334.11232cc.p(ll
2) Java 2 Programming Black Book By Steven Holzner
https:/lidoc.rrub/do,cuments/iava-?-black-book-stcvcn-holzncr-vyly2rrnq9v4!0

DioC
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Reference Links:



Scrrrester- I

Course Type: Major Elective [Practicall Course Code: CA 511A
Course Title : Lab Course based on CA 5l0A

No. of Credits 2 Examination Scheme
IE : 15 Marks
UE: 35 Mark

Teaching Scheme
4 Hours / Week

Assignment I

am to find multiplication of two matrix. Accept matrix from user8. Write Java

Introduction ofJava

Classes and ObjectsAssignment 2

[. Define a class MyNumber having one private integer data member. Write a default constructor
initialize it to 0 and another constructor to initialize it to a value. write methods isNegative,
isPositive, isOdd, iseven. Use command Iine argument to pass a valuc to thc objcct and pcrfbrm thc
above operations.
2. Write a program to create class Account (accno, accname, balance). Create an array of 'n'
Account objects. Define static method "sortAccount" which sorts the array on the basis ofbalance.
Display account details in sorted order.
3. Write a program which define class Product with data member as id, name and price. Store the
information of 5 products and display the name ofproduct having minimum price (Use anay of
object).
4. Write a progam which deline class Employee with data menber as id, name and salary Store the

information of'n'employees and display the name of employee having maximum salary (Use anay
of object).
5. Define a class student having rollno, name and percentage. Define Default and parameterized

constructor. Accept the 5 student details and display it. (Use this keyword).
6. Write a program create class as MyDate with ddmm,yy as data members. Write parameterized
constructor. Display the date in dd-mm-yy format. (Use this keJword).
7. Define a class Student with attributes rollno and name. Define defatrlt and parameterized

constructor. Keep the count ofObjects created. Create objects using parameterized constructor and

display the object count after each object is created.

Assignment 3 Inheritance, Interface and Package

Inheritance
l. Define a "Point" class having members - x,y(coordinates). Define det'ault constructor and
parameterized constructors. Define two subclasses "ColorPoint" with member as color and subclass

"Point3D" with member as z (coordinate). Write display method to display the details of different
types of Points
2. Define a class Employee having members - id, name, salary. Define default constructor. Create a

subclass called Manager with private member bonus. Define methods accept and display in both the

classes. Create "n" objects ofthe Manager class and display the details ofthe worker having the

rnaximum total salary (salary + bonus).
3. Write a Java m to create a su er class lo c members - name, sala ). Derive a sub-

l. Write a Java program to accept a number from user and generate multiplication table ofa
number. Accept number using Buffered Reader class.

2. Write a Java Program to Reverse a Number. Accept number using command line argument.
3. Write a Java program to print the sum of elements of the array. Also display array elements in
ascending order.
4. Write a Java program to print the factors ofa given number. (Use Scanner class).
5. Write a Java program to accept a nunrber from user and print all prime numbers up to that
number (Use Buffered Reader class).
6. Write a Java Program to Display Armstrong Numbers Between range. Accept range from user.

7. Writejava progxam to check r hether number is Perfect or not.



class as Developer (member - projectname). Derive a sub-class Programmer (member -
proglanguage) from Developer. Create object of Programmer and display the details of it.
Implement this multilevel inheritance with appropriate constructor and methods.
4. Write a Java program to create a super class Vehicle having members Company and Price. Derive
two different classes LightMotorVehicle (mileage) and HearyMotorVehicle (capacity_in_tons).
Accept the information for "n" vehicles and display the information in appropriate form. While
taking data, ask user about the gTe ofvehicle first
5. Define an abstract class Staff with members name and address. Define two sub-classes ofthis
class - FullTimestaff (members - department, salary, hra - 8% of salary, da - 5% of salary) and
PartTimeStaff (members - number-of-hours, rate-per-hour). Define appropriate constructors. Write
abstract method as calculatesalaryo in Staffclass. Implement this method in subclasses. Create n
objects which could be of either FullTimestaffor PartTimestal'f class by asking thc uscr 's ehoice.
Display details of all FullTimeStaff objects and all PartTimeStatl objects along with their salary.
6. Create an abstract class Shape with methods area & volume. Derive a class Cylinder (radius,
height). Calculate area and volume.

Interface
l. Define an interface "Operation" which has methods area 0, volume 0. Define a constant PI
having a value 3.142. Cre*le a class circle (member - radius). cylinder (members - radius, height)
which implements this interface. Calculate and display the area and volume.
2. Define an Interface Shape with abstract method area 0. Write a java program to calculate an area

of Circle and Sphere. (Use final keyvord).

te the list of la ers for the s ecific me. Use default & ameterized constructor

Collections
l. Construct a linked List containing names of colours: red, blue, yellow and orange. Then extend
the program to do the following: i. Display the contents of the List using an Ilerator ii. Display the
contents of the List in reverse order using a Listlterator iii. Create another list containing pink and
green. Insert the elements of this list between blue and yellow
2. Write a progam to accept 'n' integers from the user & store them in an Array List collection.
Display the elements of Array List.
3. Accept 'n' integers from the user and store them in a collection. Display them in the sorted order.
The collection should not accept duplicate elements. (Use a suitable collection). Search for a

particular element using predefined search method in the Collection framework.
4. Create a Hash table containing Employee name and Salary. Display the details ofthe hash table.
5. Create a java application to store city names and their STD codes using an appropriate collection.
i. Add a new city and its code (No duplicates) ii. Remove a city from the collection iii. Search for a

cityname and display the code

Assignment 4 Collection. Erception Handling and I/O

Exception Handling

Packages
l. Create a package named "Series" having three different classes to print series: a. Fibonacci series

b. Cube of numbers c. Square of numbers Write a java program to generate "n" lerms ofthe above
series. Accept n from user.
2. Create a package "utility". Define a class Capital Sring under "utility" package which will
contain a method to retum String with first letter capital. Create a Person class (members - name,
city) outside the package. Display the person's name with first letter as capital by making use of
Capital String.
3. Write a package game which will have 2 classes Indoor & Outdoor. Use a function display 0 to

_.4



l. Write a java program to accept a number from the user, if number is zero then throw user defined
exception -Number 

is 0, otherwise check whether no is prime or not.
2. Write a java program to accept Doctor Name from the user and cl'leck whether it is valid or not.
(It shoutd not contain digits and special symbol) If it is not valid then throw user defined Exception
- Name is Invalid -- otherwise display it
3. Defrne a class MyDate (day, month, year) with methods to accept and display a MyDate object.
Accept date as dd, mrq yyyy. Throw user defined exception "InvalidDateException" if the date is
invalid. Examples of invalid dates : 12 15 2015,3l 6 1990, 29 22001.
4. Write a class Driver with attributeslicense_no, name, address and age. Initialize values tfuough
the parameterized constructor. lfage of Driver is less than l8 then userdefined exception should be
generated 

-Age is below l8 years -
5. Write a class Student with attributes roll no, name, age and course. lnitialize values tkough
parameterized constructor. If age of student is not in between l5 and 2l then generate user-defined
exception -Age Not Within The Range. If name contains numbers or special symbols raise
exception 

-Name 
not valid

UO
l. Write a java program that displays the number of characters, lines and words ofa file.
2. Write a java program to accept details of n customers (c_id, cname, address, mobile_no) tiom
user and store it in a file (Use DataOutputSheam class). Display the details of customers by reading
it from file. (Use Datalnputstream class).
3. Write a program to read the contents of "abc.txt" hle. Display the contents of file in uppercase as

I . Write a java program to design a following GUI. Use appropriate Layout and Components.

.: Lcgrn

Usemame:

LogIr

trx

E r"ue
trl ?,n Do*

SwingAssignment 5

3. Write a java program to implement a simple arithmetic calculator. Perform appropriate

Password:

2. Write a java program to design a following GUI. Use appropriate Layout and Components.

O (bvlrhicld

O conrin

o sriiniL v



validations
4. Write a Program to design following GUI by using swing component JcomboBox. On click of

show button display the selected language on JLabel.

5. Write a program to design following GUI using JTextArea. Write a code to display number of
words and characters o1 text in Jlabel. Use JScrollPane to get scrollbars tbr JTextArea.
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scIIIcstrr- I

Course T;rpe: Major Elective lTheoryl
Course Title : Cloud Cornputing

Course Code: CA 5128

Teaching Scheme
2 Hours / Week

No. of Credits 2 Examination Scheme
IE : 15 Marks
UE: 35 Marks

Course Objectives:
l. To understand the principles and paradigm of Cloud Computing
2. To appreciate the role of Virtualization Technologies
3. Ability to design and deploy Cloud Infiastructure
4. Understand Advanced Techniques and cloud security issues and solutions

Chapter I Introduction to Cloud Computing 08 Hours

l. I Overview, Layers and Types of Cloud. Desired Features of a Cloud, Benefits and
Disadvantages of Cloud Computrng

I .2 Cloud Infrastructure Management, I nfrastructure as a Service Providers, P latfor m as a Service
Providers, Multitenant Technology.

1.3 Cloud-Enabling Technology: Broadband Network and Internet Architecture, Data Center
Technology, Virnralization Technology.

1.4 Cloud Deployment Models.
06 HoursChapter 2 Virtualization

2.1 Introduction to Virtualization Technologies, Load Balancing and Virtuahzation,
2.2 Understanding Hlper visors, Virtual Machines Provisioning and Manageability
2.3 Virtual Machine Migration Services, Provisioning in the Cloud Context

Programming, Environmcnts and Applications 08 HoursChapter 3

Features ofCloud and Grid Platforms, Programming Support of Google App Engine,

Programming on Arnazon AwS and Microsoft Azure, Emerging Cloud Software
Environments,
Applications: Moving application to cloud Microsoft Cloud Services, Coogle Cloud
Applications, Amazon Cloud Services, Cloud Applications.

3.3

3.1

3.2

Advanced Techniques and Security in The Cloud 08 HoursChapter 4

4.1 Futrue Trends in cloud Computing, Mobile Cloud, Comet Cloud. Containers, Docker, and
Kubemetes, Introduction to Devops.

4.2 Security Overview - Cloud Security Challenges and Risk - Sottware-as-a-Service Security -
Security Governance - Risk Management - Security Monitoring - Security Architecture
Design - Data Security - Application Security - Virtual Machine Security - Identity
Management and Access Control, Disaster Recovery in Clouds.

Reference Books:

l. Brian J.S. Chee and Curtis Franklin, "Cloud Computing: Technologies
and Strategies ofthe Ubiquitous Data Center", CRC Press, ISBN:9781439806128
2 . Rajkumar Buyya, Christian Vecchiola, S. Thamarai Selvi, "Mastering Cloud Computing",
McGraw Hill Education, ISBN-l3:978- l -25-902995-0

Course Outcomes:

l. On completion of the course, student will be able to-
2. Understand the different Cloud Computing environment
3. Analyze virtualization technology and install virhralization sofiu,rre
4. Develop and deploy applications on Cloud
5. Use advance techniques and apply security in Cloud Co

Course Contents



3. Dr. Kris Jamsa, "Cloud Computing: SaaS, PaaS, laaS, Virtualization and more", Wiley
ISBN: 978-0-470-97389-9

L https:/lsjceodisha.ini wp-contcnt,luploads.'2019i 09,'CLOUD-CONIPUTING-Priucrplcs-lnd-
Paradigms.pdf
2. https://arpitapatel.files.wordpress.com/2014/10/cloud-computing-biblel .pdf
3. Cloud Computinghttps://onlinecourses.nptel.ac.in/noc2l _cs l4lpreview?

c
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Semcsler- I
Course Type: Major Elective lPracticall Course Code: CA 5l3B

Course Title : - Lat Course based on CA 5l28
Teaching Scheme
4 Hours / Week

No. ofcredits 2 Examination Scheme
IE : 15 Marks
UE: 35 Marks

Course Objectives:
l. To understand the principles and paradigm of Cloud Computing
2. To appreciate the role of Vinualization Technologies
3. Ability to design and deploy Cloud Infrastructure
4. Understand Advanced Techniques and cloud security issues and solutions

Course Outcomes:

l. On completion ofthe course, student will be able to-
2. Understand the different Cloud Conputing environment
3. Analyze virtualization technology and install yirtualization software
4. Develop and deploy applications on Cloud
5. Use advance techniques and apply security in Cloud Computing

Course Contents

Assignments

l. Working and Implementation of Infrastructure as a service.
2. Working and Implementation of Software as a service.
3. Working and Implementation of Platform as a services.
4. Practical Implementation of Storage as a Service
5. lnstallation and Configuration of Virtualization Using KVM
6. Working ofGoogle drive to make spreadsheet and notes.
7. Write a program for web feed.
8. Implementation of Virtualization in cloud computing to learn Virtualization Basics,
Benefits of Virtualization in Cloud using Open Source Operating System.
9. Execute the step to Demonstrate and implementation ofcloud on single sign on.
10. Installation and configuration ofcloud Hadoop and demonstrate simple query
I l. Installing and Developing Application Using Google App Engine
12. Case study on Amazon EC2llr,Iicrosoft Azure/Google Cloud Platform
13. Design an Assignment based on working with Manjrasoft Aneka Software.
14. Design and Develop Custonr Application (Mini Project) using Salesforce Cloud.

6



S€mcster- I
Course Type: Research Methodology

Course Title : Research llethodology
Course Code: CA 531

Teaching Scheme
4 Hours / Week

No. of Credits 4

Course Objectives:
l. To investigate some existing situation or problems, explore and analyze it.
2. To test hypothesis or theory.
3. To identify patterns or trends related to the problem.
4. To discover the truth and fact.
5. To study the process of quantitative and qualitative data collection.

Course Outcomes:
L On completion of the course, student will be able to-
2. Understand and comprehend the basics in research methodology.
3. Formulate research aims and objectives
4. Organize and conduct research (advanced project) in a more appropriate rnanner.
5. Develop and practice the skills necessary to conduct, review, and publish research.
6. Write a research report and thesis.

Chapter I Introduction to Research 03 Hours

l.l Definition of Research
1.2 Characteristics of Research
1.3 Objectives of Research
I .4 Nature ofResearch
1.5 Importance of Research
1.6 Relevance of Research
I .7 Restrictions in Research
1.8 Research Process
1.9 Difference between Research Method and Research Process

Chapter 2 Scientific Method 08 Hours

2.1 lntroduction
2.2 Method to Eliminate Uncertainty
2.3 Scientific Method
2.4 Steps in Scientific Method
2.5 Distinction between Scientific M*hod & Non-Scientific Method
2.6 Difliculties encountered in Scientific Method Research
2.7 Inductive v/s Deductive Logic
Chapter 3 Typcs and Mcthods ofRescarch l0 Hours

Examination Schtme
IE : 30 Marks
UE: 70 Marks

Course Cont€nts



3.t
3.2
3.3
3.4
3.5
3.6
3.7
3.8
3.9

3.10
3.tI
3.lz
3. l3
3.14
3.15

lntroduct ion
Pure and Applied Research
Exploratory or Formulative Research
Descriptive Research
Diagnostic Research
Evaluation Studies
Action Research
Experimental Research
Analytical Study or Statistical Method
Historical Research
Surveys
Case Study
Field Studies
Research ethics
Plagiarism Tools

Chapter 4 Literature Survey and Formulation l0 Hours

4.1
4.2
4.3
4.4
,1.5

1.6
4.7
4.8

Purpose of Literature Review
Literature Resources
Internet and literature review
The Research Problem
The Importance of Formulating a Research Problem
Steps in Formulation ofResearch Problem
Formulation of Objectives
Establishing Operational Defi nitions

Chaptcr 5 Hypothesis and Sampling l0 Hours

5.1
5.2
5.3
5.4
5.5
5.5
5.7
5.8
5.9

5.10
5.11
5.12
5.13
5.14
5.15
5.16

What is Hypothesis?
Nature & Characteristics of Hypothesis
Signifi cance of Hypothesis
Types of Hypothesis
Sources ofHypothesis
Characteristics of Good Hypothesis
What is Sampling?
Aims of Sampling
Characteristics of Good Sample
Basis of Sampling
Advantages of Sampling
Limitations of Sampling
Sampling Techniques or Methods
Probability Sampling Methods
Non-Probability Sampling Methods
Sample Dcign and Choice of Sampling Technique

Chapter 6 Data Collection Techniques 06 Hours

Introduction
Distinction between Prirnary Data and Secondary Data
Data Collection Procedure for Primary Data
M*hods of Data Collection -Observation, Questionnaire, Interview, Focus group
discussion

6.1
6.2
6.3
6.4

Chapter 7 Quantitative and Qualitative Data Analvsis l0 Hours



7.1 What is Quantitative Data?
7.2 Types of Quantitative Data
7.3 Data Coding
7.4 Visual Aids for Quantitative Data Analysis-Tables, Bar Charts, Scatter graph, I-ine Graph etc

7.5 Use of Statistics for Quantitative Data Analysis
7.6 Measures of Central Tendency-Mean, Median, Mode
7.7 Measures of Distribution-Range, Fractiles, Standard Deviation
7.8 Finding Relationships in the data-Chi-Square, ttest, ANN0vA(f-test),2-test
7.9 What is Qualitative Data Analysis?

7.10 Analyzing textual and non-textual qualitative data
7.1I Grounded Theory
7.12 Computer-aided qualitative Analysis
7.13 Quantitative and Qualitative Data Analysis Tools

Chapter 8 Presentation of the Research 03 Hours

8. I Writing up the research
8.2 Paper presentation in Conference/Journal/Symposium etc
8.3 Poster presentation in exhibition
8.4 Software demonstration
8.5 Case Snrdy -Preparation of Sample Research Paper

Reference Books:

l. Researching Information Systems and Computing by Briony J Oates, SAGE SOUTH ASIA
EDITION
2. The Research Methods Knowledge Base, by William M. K. Trochinr, James P. Donnelly
3. Introducing Research Methodology: A Beginner's Guide to Doing a Research Project , by Uwe
Flick

Resolution: All BOS members had unanimously approved the same

Item No. Mar-202410316 : Any other point with the permission of chairperson (Conlidential and
others)

Proposed by : Mrs.Goui Vaicll,a
Seconded by : Dr.Janardan Pawar

Resolution: All the points mentioned in Agenda for I l'h BOS are disused and no
other points to discuss.

Item No. Mar-2024/03167 : Comments and Announcements (If any)

Proposed by : Mrs.Gouri Vaidya
Seconded by : Dr.Janardan Pawarr

Resolution: Chairperson summarized the points discussed in the I lth BOS meeting



Proposing Vote of thanks

After discussion ofthe core agenda, Mr. Vishal Verma proposed vote of
thanks to all members as there were no items left for discussion. He thanked the
members for attending the meeting and giving good insights for the functioning
ofthe Institute under Autonomy.

Adjournment of the Meeting

As there were no more item for discussion, the honorable Chairman Dr. Janardan
Pawar declared the adjoumment of the meeting.

PRINCIPAL
Indira College of Commetce & Scionce

Tathwade, Pune - tl1l 033.
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SHREE CHANAKYA EDUCATION SOCIETY'S

INDIRA COLLEGE OF COhIMERCE AND SCIENCE
(Autonomous Status by UGC, New Delhi)
Affiliated to Savitribai Phule Pune University & 'NAAC-A' Accredited
lD : (PU/PN/SC/CO[.4/166/2001) AISHE No - C-41313 INDIRA

NOTICE

16t02/2024

This is to inform all Honorable Members of Board of Studies that, the 10th meeting of Board of
Studies- Commerce and Management, is conveyed on 24e February, 2024, Saturday at 3.00 pm in

Pharmacy Conference Hall, Indira College of Pharmacy, Tathwade, pune

You are requested to confirm your mode ofpresence for the meeting (in person or over online

platform). The agenda for the meeting is enclosed herewith

The meeting linli for members who can be present in person:

https://zoom.us /j(93616285925?pwd=Vmd6clNR arl2ZUV lcEZMTm 5 h Rn FG UT09

Dr. Marceline Femandes,

Member Secretary,

Board of Studies (Commerce and Management) o

P JN9.33 Fa
O

Meeting lD: 936 1628 5925
Passcode: iccs

w-"1*

'Dhruv', 89/2 - A, New Pune - Mumbai Highway, Tathawade, Pune - 411 O33,Maharashha, lndia.
Tel.: +91-20-66759400, 66759504/507 e-mail : principal@iccs.ac.in, www.iccs.ac.in



16/02t2024

AGENDA

IOIhMEETING OF BOARD OF STUDIES - COMMERCE AND

MAI\AGEMENT
Date of Meeting: 24/0212024

Time: 3 pm

Mode: Hybrid

Venue: Pharmacy Conference Hall, Indira College ofPharmacy, Tathwade, pune

Online Platform: Zoom

ITEM NO. PARTICULARS

Welcome note by Chairperson

To seek approval ofthe minutes 9e meeting ofBoard ofstudies, Commerce and

Management.

16 To consider and seek approval for syllabus of

l. Bachelor ofCommerce- Semester lll
2. Bachelor of Commerce (FM)- Semester III

3. Masters in Commerce -Semester III

47 Any other item with permission ofthe Chairperson.( Confidential and others )

.18 Comments and Announceurent(lf any)

Vote ofthanks to be proposed by Member Secretary

Announcement of Adjoumment of Meeting

-lo P JNE-3-1
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SHREE CHANAKYA EDUCATION SOCI ETY'S

INDIRA COLLEGE OF COMMERCE AND SCIENCE
(Autonomous Status by UGC, New Delhi)
Affiliated to Savitribai Phule Pune University & 'NAAC-A' Accredited
lD : (PU/PN/SC/COM/166/2001) AISHE No - C41313 INDIRA

ANNEXURE I

Minutes of the 1Oth Meeting of the Board of Studies -commerce and Management

Following members were present:

1. Dr. Nalanda Wani

2. Dr. Deepak Raverkar

34.Mr. Mohsin Nadaf

4. Dr. Yashodhan Mitare

5. Dr. Shailesh Kasande

6. Mr. Prathamesh Joshi

7. Dr. Santosh Kulkami

8. Mr. Bharat Nagargoje

9. Dr. Marceline Femandes

10. Ms. Yogita Sutar

I l. Mr. Bharat Nagargoje

12. Mr. Clifford Dsouza

13. Ms. Rupali Shinde

[4. Mr. Amol Gaikwad

l5 Ms. Sheetal Deshmukh

16. Ms. Monika Verma

Honorable member, Dr. K. S. Hari, Dr. vinita shrivastav4 Mr. Dinesh panicker and conveyed

his inability to attend the meeting due to certain unavoidable work.

ofco
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Members of Board of Studies -Commerce and Management

Sr.

No.

Num ber Category Designation

0l 0l Head of
Department

Dr. Nalanda Wani HOD Commerce ICCS,
Pune

0: 05 All faculty
members

Members Dr. Santosh Kulkami Asst. Prof. Com. Dept.
ICCS, Pune

Dr. Vinita
Shrivastava

Asst. Prof. Com. Dept.
ICCS, Pune

Dr. Marceline
Femandes

Asst. Prof. Com. Dept.

ICCS. Pune

Ms. Yogita Sutar Asst. Prof. Com. Dept
ICCS. Pune

Mr. Bharat

Nagargoje
Asst. Prof. Com. Dept.
ICCS. Pune

Mr. Clifford Dsouza Asst. Prof. Com. Dept.

ICCS. Pune

Mr. Dinesh Panicker Asst. Prof. Com. Dept.
ICCS, Pune

Mr. Amol Gaikwad Asst. Prof. Com. Dept
ICCS, Pune

Ms. Rupali Shinde Asst. Prof. Com. Dept.
ICCS, Pune

Mr. Leo Jose Asst. Prof. Com. Dept

ICCS. Pune

Ms. Sheetal

Deshmukh
Asst. Prof. Conr. Dept.

ICCS. Pune

Ms. Monika Verma Asst. Prof. Com. Dept.
ICCS. Pune

03 02 S ubj ect

Experts from
Nominated
by

Dr. Deepak

Raverkar
Senate Member,
University of Mumbai
and Principal, Sundarrao

d
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Naturc Name

Chairperson



Acaderric
Council

More Arts, Commerce
and Science College,
Poladpur, Raigad.

Dr. K. S. Hari Assistant Professor,

Gokhale Institute of
Economics and Political
Science. Pune

04 0l Norninated

by VC
SPPU

Nominated
by Princ ipal

Dr. Yashodhan

Mitare
Associate Dean, Faculty of
Commerce and

Management, Savitribai
Phule Pune University

05 0t CA. Mohsin Nadaf Director, ESPA
Education, Pune

06 0l College
Alumni

Nominated
by Principal

CA. Prathamesh

Joshi

01 OI Expert from
outside the

autonomous

college

Whenever

special

courses of
studies are

to be

formulated

Dr. Shailesh

Kasande

CEO & Group Director,
Suryadatta Group of
Institutes Pune.

Chairman Board of
Studies, Production &
Operations Management,

Faculty of Commerce &
Management, Savitribai
Phule Pune University &
Member, Academic
Council.

The agenda points were taken up for discussion

Welcome Note

The honorable chairperson, Dr. Nalanda wani extended a warn welcome to the honorable
members for the l0h Meeting of the Board of Studies - Commerce and Management.

Item No, Nov-2024/10/45: To highlight on the minutes of meeting of 9th meeting of Board of
Studies Commerce and Management.

The member secretary, Dr. Marceline Femandes briefed about the minutes of 9th meeting of Board
of Studies - Commerce and Management which was held on24/ll/2023.

oo

o

o

rdira

outside Parent

University

Representative

from Industry
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Discussion: No point was raised with regard to the minutes olgth meeting of Board of studies -
Commerce and Management.

o/oYoo/oo/o

Item No. Nov-2024/10/46: To consider and seek approval for syllabus of

l. Bachelor of Commerce Semester III
2. Bachelor of Commerce (FM) Semester III
3. Masters in Commerce (Semester III)
Discussion:

In this respect, the member secretary, Dr. Marceline Femandes shared the structure of Semester
III ofthe above programs and then shared the syllabus ofeach program one by one.

She first read the subjects from the structure of the programs and then read the syllabus contents
ofcourses of the programs one by one. Honorable member, Dr. Deepak Raverkar, questioned on
the subject, Indian Financial System which was the minor subject for B.com. The honorable
chairperson stated that, in the BCOM program the minor subject was Banking and Finance as such
this course, Indian Financial System was chosen.
Honorable member Dr. shailesh Kasande, checked on how many courses were common for B.
Com and B. Com hnancial Markets for the semester. The member secretary replied that there were
two common subject in both the programs.
Honorable member Dr. Shailesh Kasande further assured if we have formulated the integrated
program. The honorable chairperson replied that the 4th Year both semesters, for M. Com and phD.
program was integrated so that the students can be benefited from the same. Honorable member
Dr. shailesh Kasande, confirmed if we had formulated the pattern of question paper for the
programs. The honorable Chairperson Dr. Nalanda Wani assured that it has be formulated,
approved in the earlier meeting and was dolumented.
The honorable chairperson, Dr. Nalanda wani then made a request to approve the syllabus ofthe
following:
I . Bachelor of Commerce Semester III
2. Bachelor of Commerce (FM) Semester III
3. Masters in Commerce Semester III

Proposed by: Dr. Nalanda Wani

Seconded by: Dr. Yashodhan Mitare

Resolution No. Nov-2024/10/46: Resolved that syllabus of 1. Bachelor of Commerce Semester
III 2. Bachelor of Commerce (FM) Semester III and 3. Masters in Commerce Semester III
be implemented from the second term of the academic year 2023-24

tr;
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Item No' Nov-2024110147 Any other item with permission of the Chairperson. (confidential
and others)

Honorable Member Dr. Mitare asked if the ABC account numbers were collected and the member
secretary Dr. Marceline Femandes replied that 90 percent of the students of First year and 95
percent of the students of second and third year have submitted their Student Id. Honorable
member, Dr. Deepak Raverkar also added that the degree will not be issued without the ABC Id.

Item No. Nov 2023/9/48: Comments and Announcements (if any)

As there were no announcements, the item was considered NIL

Vote of thanks by member secretary

The member secretary, Dr. Marceline Femandes then proposed the vote of thanks. She thanked
the members for attending the meeting and giving good insights for formulating the program
structures, syllabus and in the functioning cf the Institute under Autonomy. She thanked the
members continue support and sharing their value inputs that would benefit the students of the
college.

To Announce the Adjournment of the meeting

Honorable Chairperson, Dr. Nalanda Wani declared the adjoumment of the meeting.

Marceline Fernandes

Member secretary

BOS (Commerce and Management)

Dr. Nalanda Wani
Chairperson

BOS (Commerce and Management)
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