BANKURA UNIVERSITY
(West Bengal Act XIX of 2013- Bankura University Act, 2013)

Main Campus, Bankura Block-Il, P.O.: Purandarpur, Dist.: Bankura, Pin- 722155, West Bengal
Office of the Secretary

Faculty Council for Undergraduate Studies

Ref. BKU/FCUG/179/2023 Date: 10/07/2023

NOTIFICATION

As directed, the undersigned is pleased to inform all concerned that Bankura University has
initiated the process to implement New Curriculum and Credit Framework for Undergraduate
Programme, UGC 2022 (as per NEP 2020) for 4-years Undergraduate programme with BCA as
Major, Minor etc. from the academic session 2023-2024. The Syllabus for the purpose will be
framed and finalized as per the guidelines of appropriate authority. As an important corollary to
the process, the workshop through online mode will be organized on the date mentioned herewith
to get the feedback from the stakeholders. Present Students, Alumni, Guardians, Academicians
and other stakeholders related to the specific programme/course are requested for their kind
participation in the workshop and to present their views/ observations etc. The stakeholders may
go through the draft syllabus attached herewith and convey their observations to the office of the
undersigned on ugsecretaryoffice@bankurauniv.ac.in within seven days from the date of

publication of notice.

Date: 12" July, 2023.
Time: 11:30AM onwards
Google Meet joining info

Video call link: https://meet.google.com/qgaf-zzds-piq

Sd/-
Dr. Arindam Chakraborty
Secretary
Faculty Council for Undergraduate Studies
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Curriculum and Credit Framework for
BCA Programme

(Semester-l and Semester-Il)
(Basic, Honours and Honours with Research)
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Learning Outcomes-Based Curriculum Framework (LOCF)
of National Education Policy (NEP)-2020

With Effect from the Session 2023-2024
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Curriculum and Credit Framework for
BCA Programme

(Basic, Honours and Honours with Research)

Preamble:

Education is the key to development of any society. Role of higher education is crucial for securing right kind
of employment and also to pursue further studies in best available world class institutes elsewhere within
and outside India. Quality education in general and higher education in particular deserves high priority to
enable the young and future generation of students to acquire skill, training and knowledge in order to
enhance their thinking, creativity, comprehension and application abilities and prepare them to compete,
succeed and excel globally. Sustained initiatives are required to reform the present higher education system
for improving and upgrading the academic resources and learning environments by raising the quality of
teaching and standards of achievements in learning outcomes in undergraduate program in professional
streams of higher education like computer science. One of the significant reforms in the undergraduate
education is to introduce the Learning Outcomes-based Curriculum Framework (LOCF) which makes it
student- centric, interactive and outcome-oriented with well-defined aims, objectives and goals to achieve.
LOCF also aims at ensuring uniform education standard and content delivery across the country which will
help the students to ensure similar quality of education irrespective of the institute and location. With
initiatives of University Grants Commission (UGC) for nation-wide adoption and implementation of the LOCF
for bachelor’s programmes in colleges, universities and HEls in general. So BCA Programme at Bankura
University is designed as per LOCF & and NEP-2020 as per UGC guidelines.

The main objective of BCA Programme program at Bankura University is to prepare a comprehensive course
structure with detailed syllabus along with quality reading material in order to have a uniform standard of
education in BCA Programme programme among students. This document shall serve as a model document
across the higher education institutes (HEIs) in the country for teachers, students and academic
administrators. It is a student centric framework where they are expected to learn fundamentals of
computer science along with the latest trends and techniques like Artificial Intelligence, .NET Technologies,
Digital Image Processing, Data Warehousing and Data Mining along with advanced skillsets that include
Mobile Application Development, Object Oriented Programming among many other courses. It will help the
students to be equipped with fundamental as well as advanced and latest technologies in computer science
after completion of the programme

Introduction:

BCA Programme has been evolving as an important branch of science and engineering throughout the world
in last couple of decades and it has carved out a space for itself like any other disciplines of basic science and
engineering. BCA Programme is a discipline that spans theory and practice and it requires thinking both in
abstract terms and in concrete terms. Nowadays, practically everyone is a computer user, and many people
are even computer programmers. BCA Programme can be seen on a higher level, as a science of problem
solving and problem solving requires precision, creativity, and careful reasoning. The ever-evolving discipline
of computer science also has strong connections to other disciplines. Many problems in science, engineering,
health care, business, and other areas can be solved effectively with computers, but finding a solution
requires both computer science expertise and knowledge of the particular application domain.

BCA Programme has a wide range of specialties. These include Computer Architecture, Software Systems,
Graphics, Artificial Intelligence, Computational Science, and Software Engineering. Drawing from a common
core of computer science knowledge, each specialty area focuses on specific challenges. BCA Programme is
practised by mathematicians, scientists and engineers. Mathematics, the origins of Computer Science,
provides reason and logic. Science provides the methodology for learning and refinement. Engineering
provides the techniques for building hardware and software.
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Bankura University has started BCA Programme in the year 2018, as this discipline evolved itself to a
multidisciplinary discipline. Information Technology is growing rapidly. Increasing applications of computers
in almost all areas of human endeavor has led to vibrant industries with concurrent rapid change in
technology. Unlike other basic disciplines, developing core competency in this discipline that can be
reasonably stable becomes a challenge.

Career Objective:

BCA Programme are aimed at undergraduate level training facilitating multiple career paths. Students so
graduated, can take up postgraduate programmes in Computer Science/Computer Application leading to
research as well as R&D, can be employable at IT industries, or can pursue a teachers’ training programme
such B. Ed. in Computer Application, or can adopt a business management career. BCA Programme aims at
laying a strong foundation of Computer Application at an early stage of the career. There are several
employment opportunities and after successful completion of an undergraduate programme in BCA
Programme, graduating students can fetch employment directly in companies as Web Developer, Software
Engineer, Network Administrator, Data Scientist, or Al/ML personnel.

The Learning Outcome-based Curriculum Framework in BCA Programme is aimed at allowing flexibility and
innovation in design and development of course content, in method of imparting training, in teaching
learning process and in assessment procedures of the learning outcomes. The emphasis in BCA Programme
course, in outcome-based curriculum framework, help students learn solving problems, accomplishing IT
tasks, and expressing creativity, both individually and collaboratively. The proposed framework will help
Students learn programming techniques and the syntax of one or more programming languages.

Many of the learning outcomes of BCA Programme can be achieved only by programming a computer for
several different meaningful purposes. All students must, therefore, have access to a computer with a
modern programming language installed. The computer science framework does not prescribe a specific
language. The teacher and students will decide which modern programming languages students will learn.
More importantly, students will learn to adapt to changes in programming languages and learn new
languages as they are developed.

e The present Learning Outcome-based Curriculum Framework for BCA Programme is intended to
facilitate the students to achieve the following.

e To develop an understanding and knowledge of the basic theory of Computer Science and
Information Technology with good foundation on theory, systems and applications such as
algorithms, data structures, data handling, data communication and computation.

e Todevelop the ability to use this knowledge to analyse new situations.

e To acquire necessary and state-of-the-art skills to take up industry challenges. The objectives and
outcomes are carefully designed to suit to the above-mentioned purpose.

e The ability to synthesize the acquired knowledge, understanding and experience for a better and
improved comprehension of the real-life problems.

e To learn skills and tools like mathematics, statistics, physics and electronics to find the solution,
interpret the results and make predictions for the future developments.
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Curriculum Planning- Learning Outcomes-based Approach for BCA Programme:

BCA Programme is generally a three-year degree program which develops advanced theoretical and
research skills in subject. This programme helps in building an advanced professional or academic career. It is
an appropriate course for students who wish to pursue a MCA, M. Sc. (Computer Science), MBA or Doctor of
Philosophy (PhD) in CS and a research or academic career. This program facilitates students who wish to
pursue an independent research project in an area of interest under the supervision of an academic

Aims of BCA Programme Programmes:

The BCA Programme emphasizes problem solving in the context of algorithm development and software
implementation and prepares students for effectively using modern computer systems in various
applications. The curriculum provides required BCA Programme courses such as programming languages,
data structures, computer architecture and organization, algorithms, database systems, operating systems,
and software engineering; as well as elective courses in artificial intelligence, computer-based
communication networks, distributed computing, information security, graphics, human-computer
interaction, multimedia, scientific computing, web technology, and other current topics in computer science.
The main aim of this Bachelor’s degree is to deliver a modern curriculum that will equip graduates with
strong theoretical and practical backgrounds to enable them to excel in the workplace and to be lifelong
learners.

The purpose of the BCA Programme programs in are twofold:
(1) to prepare the student for a position involving the design, development and implementation of
computer software/hardware, and
(2) to prepare the student for entry into a program of postgraduate study in computer
science/engineering and related fields.

BCA Programme focus on the concepts and techniques used in the design and development of software
systems. Students in this program explore the conceptual underpinnings of Computer Science -- its
fundamental algorithms, programming languages, operating systems, and software engineering techniques.
In addition, students choose from a rich set of electives that includes data science, computer graphics,
artificial intelligence, database systems, computer architecture, and computer networks, among other
topics. A generous allotment of free electives allows students to combine study in computer science with
study in auxiliary fields to formulate a program that combines experiences across disciplines.

Programme Learning Outcomes for BCA Programme:
The BCA Programme program enables students to attain, by the time of graduation:

e PLO-A: Demonstrate the aptitude of Computer Programming and Computer based problem solving
skills.

e PLO-B: Display the knowledge of appropriate theory, practices and tools for the specification, design,
implementation

e PLO-C: Ability to learn and acquire knowledge through online courses available at different MOOC
Providers.

e PLO-D: Ability to link knowledge of Computer Science with other two chosen auxiliary disciplines of
study.

e PLO-E: Display ethical code of conduct in usage of Internet and Cyber systems.

e PLO-F: Ability to pursue higher studies of specialization and to take up technical employment.

e PLO-G: Ability to formulate, to model, to design solutions, procedure and to use software tools to
solve real world problems and evaluate.
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e PLO-H: Ability to operate, manage, deploy, configure computer network, hardware, software
operation of an organization.

e PLO-I: Ability to present result using different presentation tools.

e PLO-J: Ability to appreciate emerging technologies and tools.

e  PLO-K: Apply standard Software Engineering practices and strategies in real-time software project
development

e PLO-L: Design and develop computer programs/computer -based systems in the areas related to
algorithms, networking, web design, .NET Technology and data analytics.

e PLO-M: Acquaint with the contemporary trends in industrial/research settings and thereby innovate
novel solutions to existing problems

e PLO-N: The ability to apply the knowledge and understanding noted above to the analysis of a given
information handling problem.

e PLO-O: The ability to work independently on a substantial software project and as an effective team
member.
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Curriculum and Credit Framework for
BCA Programme

(Basic, Honours and Honours with Research)
With effect from the Academic Year : 2023-2024

SEMESTER - |
Course . ] Marks No. of Hours
Sl. No. Code Course Title Credit A ESE Total L T p
80
1 DSC-01 | Computer Fundamentals 4 20 T-80 | L:00 100 3 1|0
2 MNS-01 | Elective-I 4 See in POOL OF MINOR STREAM (ELECTIVE)
3 MDC-01 | Mathematics-I 3 20 80 100 3 110
T:80 | L:00
4 AEC-01 | Communicative English-I 2 10 40 50 2 1]0
8 T:40 | L:00
5 SEC-01 | PC Soft 3 20 80 100 3 1|4
ortware T:50 | L:30
6 VAC-01 | Envi tal Sci 4 10 40 50 2 1|0
- nvironmental Science T-20 ‘ 00
Total in Semester-I 20 100 400 500
SEMESTER-1I
Course i ] Marks No. of Hours
Sl. No. Code Course Title Credit A ESE Total L T p
Programming and Problem Solving 80
1 DSC-02 through C-Language 4 20 T:50 ‘ L:30 100 3 14
2 MNS-02 | Elective-Il 4 See in POOL OF MINOR STREAM (ELECTIVE)
3 MDC-02 | Mathematics-II 3 20 80 100 3 1|0
T:80 | L:00
4 AEC-02 | Modern Indian Language — Bengali-I 2 10 40 50 2 1|0
guag & T:40 | L:00
. 80
5 SEC-02 | Front End Web Design and Development 3 20 750 ‘ 30 100 3 1|4
VAC.02 Choose any one from the following 40
6 (A/;B) e A.Understanding India 4 10 140 | L0o 50 2 [1]0
e B. Health and Wellness ’ '
Total in Semester-Ii 20 100 400 500

UG
CERTIFICATE

Student who opt to exit after completion of the first year (Semester-I & 1l) and have secure 40
credits will be awarded a UG CERTIFICATE if, in addition, the Summer Internship (4 Credit) during
summer vacation of the first year.
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Curriculum and Credit Framework for
BCA Programme

(Basic, Honours and Honours with Research)
With effect from the Academic Year : 2023-2024

SEMESTER - 11l

Course . . Marks No. of Hours
Sl. No. Code Course Title Credit A ESE Total | L T p
. . 80
1 DSC-03 | Digital Logic 4 20 T-50 ‘ 130 100 3 11|14
. . , . 80
2 DSC-04 | Object Oriented Programming using C++ 4 20 750 ‘ 30 100 3 1|4
3 MNS-03 | Elective-lll 4 See in POOL OF MINOR STREAM (ELECTIVE)
4 MDC-03 | Mathematics-IlI 3 20 80 100 3 1|0
T:80 | L:00
5 AEC-03 | C icative English-II 2 10 40 50 2 1|0
- ommunicative English- T-20 ‘ L-00
6 SEC-03 | Digital Marketin 3 20 80 100 3 1|0
igital Viarketing T:80 | L:00
Total in Semester-lll 20 110 440 550
SEMESTER - IV
Course Marks No. of Hours
l. No. Titl i
SI-No- | code Course Title Credit — 0 ESE Total | L | T | P
. 80
1 DSC-05 | Operating System 4 20 T50 ‘ 30 100 3 1| 4
2 DSC-06 | Software Engineerin 4 20 80 100 3 10
& & T:80 | L:00
80
3 DSC-07 | Data Structure through C++ 4 20 T80 ‘ 130 100 3 1|4
80
4 DSC-08 | Computer Networks 4 20 T50 ‘ 130 100 3 1| 4
5 MNS-04 | Elective-IV 4 See in POOL OF MINOR STREAM (ELECTIVE)
6 AEC-04 | Modern Indian L -B li-11 2 10 40 50 2 1|0
odern Indian Language — Bengali T-20 ‘ 100
Total in Semester-1V 22 110 440 550
UG Student who opt to exit after completion of the second year (Semester-l, Il, Ill & IV) and have
DIPLOMA [secure 82 credits will be awarded a UG DIPLOMA if, in addition, the Summer Internship (4 Credit)
during summer vacation of the second year.
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Curriculum and Credit Framework for

BT S 1N
BCA Programme
(Basic, Honours and Honours with Research)
With effect from the Academic Year : 2023-2024
SEMESTER -V
Course . . Marks No. of Hours
Sl. No. Code Course Title Credit A ESE Total LT T P
1 DSC-09 | Computer Graphi nd Multimedi 4 20 80 100 311 4
omputer Graphics a ultimedia 750 ‘ 130
2 DSC-10 | Database Management Systems 4 20 80 100 | 3110
g Y T:50 | L:30
DSE-01 Choose any one from the following 80
3 (A/B) e A.Computer Organization 4 20 750 | L:30 100 | 3 |1 4
e B. Microprocessor and System Software ' '
Choose any one from the following
DSE.02 | ° A. Distributed Database Management 80
4 (A/B) System 4 20 100 | 3110
e B. Object Oriented Database Management T80 | L:00
System
5 MNS-05 | Elective-V 4 See in POOL OF MINOR STREAM (ELECTIVE)
6 SIP-01 S Int hip/Project & Viva-V 2 20 80 100 31114
- ummer Internship/Projec iva-Voce 700 | L:20
Total in Semester-V 22 120 480 600
SEMESTER - VI
Course . ] Marks No. of Hours
Sl. No. Code Course Title Credit A ESE Total | L T p
. 80
1 DSC-11 | Programming in JAVA 4 20 750 ’ 30 100 3 1|4
2 DSC-12 | Internet Systems 4 20 80 100 3 1|4
Y T:50 | L:30
DSE-03 Choose any one from the following 80
3 (A/B) e A.Web Programming 4 20 750 | L:30 100 3 1114
e B..NET Technologies ’ '
DSE-04 Choose any one from the following 80
4 (A/B) e A. Wireless Mobile Computing 4 20 .50 | L:0o 100 3 1|0
e B. Introduction to Internet of Things (IOT) ) )
5 MNS-06 | Elective-VI 4 See in POOL OF MINOR STREAM (ELECTIVE)
Total in Semester-VI 20 | 100 | 400 | 500 | | ]

UG DEGREE [student who wish to undergo three year UG Programme will be awarded UG DEGREE (BCA) after
(BCA) successful completion of three year (Semester-|, II, Ill, IV, V & VI).
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Curriculum and Credit Framework for
BCA Programme

AR
(Basic, Honours and Honours with Research)
With effect from the Academic Year : 2023-2024
SEMESTER - VII
Course . . Marks No. of Hours
Sl. No. Code Course Title Credit A ESE Total | L TP
. 80
1 DSC-13 | Theory of Computation 4 20 T-30 | L.00 100 3 1|0
DSE-05 Choose any one from the following 80
2 (A/B) e A.PHP Programming 4 20 750 | L:30 100 3 1|4
e B. Python Programming ’ ’
DSE-06 Choose any one from the following 80
3 e A. Digital Image Processing 4 20 100 3 1|0
(A/B) o T:80 | L:00
e B. Pattern Recognition
DSE-07 Choose any one from the following 80
4 (A/B) e A. Cloud Computing 4 20 1:80 | L:00 100 3 1|0
e B. Cloud Storage Technology ’ )
5 MNS-07 | Elective-VII 4 See in POOL OF MINOR STREAM (ELECTIVE)
Total in Semester-ViI 20 | 100 400 | 500 | | ]
SEMESTER - VIII
Course . . Marks No. of Hours
SI. No. Code Course Title Credit A ESE Total | L T p
. 80
1 DSC-14 | Intelligence Systems (Al) 4 20 7-30 ‘ 00 100 3 1|0
DSE-08 Choose any one from the following 80
2 e A, Unix and Shell Programming 4 20 100 3 1] 4
(A/B) : : T:50 | L:30
e B. Android Programming
DSE-09 Choose any one from the following 80
3 (A/B) e A. Database Programming with PL/SQL 4 20 750 | L:30 100 3 1| 4
e B.MySQL ’ '
DSE-10 Choose Any one from the following 80
4 (A/B) e A.Web Technologies 4 20 1:80 | L:00 100 3 1|0
e B.E-Commerce
5 MNS-08 | Elective-VII 4 See in POOL OF MINOR STREAM (ELECTIVE)
Total in Semester-VIIl 20 | 100 | 400 | 500 | | ]

UG DEGREE(Hons.)
(BCA (Hons.))

Vil).

Student who wish to undergo four year UG Honours Programme will be awarded UG DEGREE
(HONOURS.) (BCA (Hons.)) after successful completion of four year (Semester-I, II, ll, IV, V, VI, VIl &




UG DEGREE  [Students who secure 75% marks and above first six semesters and wish to undertake research at the
(Hons. With  |undergraduate level can choose a research stream in the fourth year in replace of DSE-08, DSE-09
Research) and DSE-10 papers of Semester-VIIl. The students who secure 164 credits, including 12 credits from a
(BCA (Hons. with [research project/dissertation, are awarded UG DEGREE (HONOURS WITH RESEARCH) (BCA (Hons.
Research)) |with Research)
RESEARCH STREAM
Course . . Marks No. of Hours
Sl. No. Code Course Title Credit A ESE Totall L T p
80
2 DSE-08 | Research Methodology and IPR 4 20 T-80 ‘ 00 100 3 1|0
3 DSE-09 | R h Ethi 4 20 80 100 3 1,0
- esearc ics T-80 | L-00
. . . . 80
4 DSE-10 | Research Project/Dissertation and Viva-voce 4 20 T:00 ‘ L-80 100 3 1|0
POOL OF MINOR STREAM (ELECTIVE)
A. Artificial Intelligence (Al) and Machine Learning (ML)
Course c Titl Marks No. of Hours
Code ourse Title IA ESE Total | L | T ]| P
. - . 80
MNS-01A Introduction to Artificial Intelligence 20 T-80 | L-00 100 3 1 0
. . . 80
MNS-02A Introduction to Machine Learning 20 T-80 ‘ L-00 100 3 1 0
MNS-03A D L i 20 80 100 3 1 0
eep Learning T:80 | L:00
) . — 80
MNS-04A Fuzzy Logic and its Applications 20 T-80 ‘ L-00 100 3 1 0
. . 80
MNS-05A Knowledge Engineering and Expert Systems 20 T-80 ‘ 00 100 3 1 0
. 80
MNS-06A LISP Programming 20 T-50 ‘ 30 100 3 1 4
MNS-07A N | Network 20 80 100 3 1 0
eural Networ T80 ‘ L-00
80
MNS-08A Introduction to Natural Language Processing (NPL) 20 100 3 1 0
T:80 | L:00
B. Data Science (DS)
Course c Titl Marks No. of Hours
Code ourse fitle IA ESE Total | L | T | P
. . 80
MNS-01B Introduction to Data Science 20 T-80 ‘ L-00 100 3 1 0
. . 80
MNS-02B Data Security and Privacy 20 T-80 ‘ L-00 100 3 1 0
. - 80
MNS-03B Data Warehousing and Data Mining 20 T-80 ‘ L-00 100 3 1 0
MNS-04B Data Modeli 20 80 100 3 1 0
ataviodeling T:80 | L:00
- . 80
MNS-05B Statistics for Data Science 20 T-80 ‘ 00 100 3 1 0
MNS-06B Busi Intelli 20 80 100 3 1 0
usiness Intelligence T-80 | L-00
. . 80
MNS-07B R —Programming for Data Science 20 T-50 ‘ 130 100 3 1 4
MNS-08B Big Data Analytics and Visualization 20 80 100 3 1 0




\ \ | T:80| L:00 | \ \ |
C. Cyber Securities
Course c Titl Marks No. of Hours
Code ourse Titie IA ESE Total | L | T ] P
. - 80
MNS-01C Introduction to Cyber Securities 20 T-80 ‘ L-00 100 3 1 0
. . 80
MNS-02C Cyber Laws in India 20 T-80 ‘ L-00 100 3 1 0
MNS-03C Indian IT Act 20 80 100 3 1 0
ndianti Ac T:80 | L:00
MNS-04C Fund tal S ity Design Principl 20 80 100 3 1 0
undamental Security Design Principles T-80 ‘ L-00
. 80
MNS-05C Network Security 20 T-80 ‘ L-00 100 3 1 0
. 80
MNS-06C Cryptography and Data Security 20 T-80 ‘ L-00 100 3 1 0
. . . 80
MNS-07C Legal & Ethical Issues and Ethical Hacking 20 T-80 ‘ L-00 100 3 1 0
MNS-08C Cyber F i 20 80 100 3 1 0
yber Forensics T:SO‘ L-00
D. Software Engineering
Course c Titl Marks No. of Hours
Code ourse Title IA ESE Total | L | T ]| P
- 80
MNS-01D Principles of Management 20 T-80 | L-00 100 3 1 0
. . 80
MNS-02D System Analysis and Design 20 T80 ‘ L-00 100 3 1 0
. 80
MNS-03D IT Service Management 20 T-80 | 00 100 3 1 0
MNS-04D Soft Designi 20 80 100 3 1 0
oftware Designing T:80| L-00
. . 80
MNS-05D Advance Software Engineering 20 T-80 ‘ 00 100 3 1 0
. 80
MNS-06D Software Project Management 20 T-80 | L-00 100 3 1 0
MNS-07D Soft Testi 20 20 100 3 1 0
oftware Testing T:SO‘ L-00
. 80
MNS-08D Software Quality Assurance 20 T-80 ‘ 00 100 3 1 0
Note:
BCA = Bachelor of Computer Application, AEC = Ability Enhancement Course, MNS=Minor Stream,

MDC=Multidisciplinary Course, SEC = Skill Enhancement Course, DSC= Discipline Specific Course, DSE = Discipline Specific
Elective, VAC=Value Added Course, IA = Internal Assessment, ESE= End-Semester Examination, L = Lecture, T = Tutorial,
and P = Practical
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Curriculum and Credit Framework for
BCA Programme

(Basic, Honours and Honours with Research)

With effect from the Academic Year : 2023-2024

QUESTION PATTERN

Theory Paper:

Full Marks: 80
Grou No. of Question Present in No. of Question Attempt by Marks of Each Total
P Question Paper the Student Question marks
A 10 (MCQ) 10 1 10
B 15 10 2 20
C 6 4 5 20
D 10 30
Total 80
Full Marks: 50
Grou No. of Question Present in No. of Question Attempt by Marks of Each Total
P Question Paper the Student Question marks
A 10 (McQ) 10 1 10
B 8 5 2 10
C 6 5 20
D 2 10 10
Total 50
Practical Paper:
Full Marks: 30
Grou No. of Question Present in No. of Question Attempt by the Marks of Each Total
P Question Paper Student by Lottery Question marks
A 5 1 15 15
5 1 15 15
Total 30
Summer Internship/Project & Viva-Voce:
Full Marks: 80
Particulars Total marks
Project Report 50
Viva-Voce 30
Total 80

Internal Assessment (1A):




Full Marks: 20 (Theory Paper)

Particulars Marks
Class Attendance 5
Assignments 5
Seminars 5
Co-curricular Activities and Behavior 5
Total 20
Full Marks: 20 (Theory + Practical Paper)
Particulars Marks
Class Attendance + Lab. Attendance 5
Assignments + Lab. Note Book 5
Seminars 5
Co-curricular activities and behavior 5
Total 20
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AR
LIST OF THE COURSES
Sl. No. ‘ Course Code Course Title
1. ABILITY ENHANCEMENT COURSE (AEC):
1 AEC-01 Communicative English-I
2 AEC-02 Modern Indian Language — Bengali-I
3 AEC-03 Communicative English-I|
4 AEC-04 Modern Indian Language — Bengali-II
2. MAJOR STREAM:
A. DISCIPLINE SPECIFIC COURSE (DSC):
5 DSC-01 Computer Fundamentals
6 DSC-02 Programming and Problem Solving using C-Language
7 DSC-03 Digital Logic
8 DSC-04 Object Oriented Programming using C++
9 DSC-05 Operating System
10 DSC-06 Software Engineering
11 DSC-07 Data Structure through C++
12 DSC-08 Computer Networks
13 DSC-09 Computer Graphics and Multimedia
14 DSC-10 Database Management Systems
15 DSC-11 Programming in Java
16 DSC-12 Internet Systems
17 DSC-13 Theory of Computation
18 DSC-14 Intelligence Systems (Al)
B. DISCIPLINE SPECIFIC ELECTIVE (DSE):
19 DSE-01A Computer Organization
20 DSE-01B Microprocessor and System Software
21 DSE-02A Distributed Database Management System
22 DSE-02B Object Oriented Database Management System
23 DSE-03A Web Programming
24 DSE-03B .NET Technologies
25 DSE-04A Wireless Mobile Computing
26 DSE-04B Introduction to Internet of Things (10T)
27 DSE-05A PHP Programming
28 DSE-05B Python Programming
29 DSE-06A Digital Image Processing
30 DSE-06B Pattern Recognition
31 DSE-07A Cloud Computing
32 DSE-07B Cloud Storage Technology
33 DSE-08A Unix and Shell Programming
34 DSE-08B Android Programming
35 DSE-09A Database Programming with PL/SQL
36 DSE-09B My SQL
37 DSE-10A Web Technologies
38 DSE-10B E-Commerce




3. MINOR STREAM:

A. Artificial Intelligence (Al) and Machine Learning (ML)

39 MNS-01A Introduction to Artificial Intelligence
40 MNS-02A Introduction to Machine Learning
41 MNS-03A Deep Learning
42 MNS-04A Fuzzy Logic and its Applications
43 MNS-05A Knowledge Engineering and Expert Systems
44 MNS-06A LISP Programming
45 MNS-07A Neural Network
46 MNS-08A Introduction to Natural Language Processing (NPL)
B. Data Science (DS)
47 MNS-01B Introduction to Data Science
48 MNS-02B Data Security and Privacy
49 MNS-03B Data Warehousing and Data Mining
50 MNS-04B Data Modeling
51 MNS-05B Statistics for Data Science
52 MNS-06B Business Intelligence
53 MNS-07B R —Programming for Data Science
54 MNS-08 Big Data Analytics and Visualization
C. Cyber Securities
55 MNS-01C Introduction to Cyber Securities
56 MNS-02C Cyber Laws in India
57 MNS-03C Indian IT Act
58 MNS-04C Fundamental Security Design Principles
59 MNS-05C Network Security
60 MNS-06C Cryptography and Data Security
61 MNS-07C Legal & Ethical Issues and Ethical Hacking
62 MNS-08C Cyber Forensics
D. Software Engineering
63 MNS-01D Principles of Management
64 MNS-02D System Analysis and Design
65 MNS-03D IT Service Management
66 MNS-04D Software Designing
67 MNS-05D Advance Software Engineering
68 MNS-06D Software Project Management
69 MNS-07D Software Testing
70 MNS-08D Software Quality Assurance
4. MULTIDISCIPLINARY COURSE
71 MDC-01 Mathematics-I
72 MDC-02 Mathematics-II
73 MDC-03 Mathematics-IlI
5. SKILLENHANCEMENT COURSE (SEC):
74 SEC-01 PC Software
75 SEC-02 Front End Web Design and Development
76 SEC-03 Digital Marketing
6. VALUE ADDED COURSE (VAC):
77 VAC-01 Environmental Science
78 VAC-02A Understanding India
79 VAC-02B Health and Wellness

7. SUMMER INTERNSHIP/PROJECT & VIVA-VOCE

80 SIP-01 ‘ Summer Internship/Project & Viva-Voce
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Semester - |
Course Code: DSC-01
Course Title: Computer Fundamentals (4 Credit)

Course Objectives:

The main objective of this course is to introduce the fundamentals of computing devices and reinforce computer
vocabulary, particularly with respect to personal use of computer hardware and software, the Internet, networking
and mobile computing. It focuses on such computer literacy that prepares students for life-long learning of computer
concepts and skills. Students discover why computers are essential components in education, business and society in
this course.

Learning Outcomes: After successfully completing this course, a student will be able to:
e Student will be able to identify the components of a personal computer system
e Student will be able to demonstrate mouse and keyboard functions
e Student will be able to demonstrate window and menu commands and how they are used
e Student will be able to demonstrate how to organize files and documents on a USB/hard drive
e Student will be able to compose, format and edit a word document

Theory: 60 Lectures

Unit-l: Introduction: Introduction to computers, Evolution of computer, characteristics and capabilities, Block
Diagram of a Computer, Types of Computers: Analogue, Digital, Hybrid, General and Special Purpose Computers,
Generation of Computers, Computer Systems: Micros, Minis & Main-frames, Limitations of Micro Computer.

Unit-ll: Number systems: Decimal Number system, Binary number system, Octal & Hexadecimal number system,
1’s&2’s complement Codes: ASCH, EBCDI Codes, Gray code & BCD.

Unit-lll: Logic Gates: AND, OR, NOT GATES and their Truth tables, NOR, NAND & XOR gates

Unit-1V: Input Devices: Categorizing Input Hardware, Keyboard, Direct Entry — Card Readers, Scanning Devices —
O.M.R., Character Readers, Thumb Scanner, MICR, Smart Cards, Voice Input Devices, Pointing Devices — Mouse,
Light Pen, Touch Screen.

Unit-V: Output Devices: Output Fundamentals, Hardcopy Output Devices, Impact Printers, Non-Impact Printers,
Plotters, Computer output Microfilm/Microfiche (COM) systems, Softcopy Output Devices, Cathode Ray Tube, Flat

Screen Technologies, Projectors, Speakers.
Unit-VI: Central Processing Unit: The Microprocessor, control unit, ALU, Registers, Buses, Main Memory, RAM,ROM.

Unit-VIl: Storage Devices: Storage Fundamentals, Primary and Secondary Storage, Data Storage and Retrieval
Methods — Sequential, Direct & Indexed Sequential, Tape Storage and Retrieval Methods Tape storage Devices,
characteristics and limitations, Direct access Storage and Microcomputers — Hard Disks, Disk Cartridges, Direct Access
Storage Devices for large Computer systems, Mass storage systems and Optical Disks, CD ROM.
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Unit-VIIl: Computer Software & Languages: System Software: System software Vs. Application Software, Types of
System Software, Introduction and Types of Operating Systems. Boot Loader, Diagnostic Programs, BIOS, Utility
Programs.

Application Software: Microcomputer Software, Interacting with the System, Trends in PC software, Types of
Application Software, Difference between Program and Packages.

Computer Languages: Definition, Generations of computer languages, Types of Languages, Language Processors:
Assembler, Interpreter, Compiler, Linker and Loader.

Unit-IX: Problem Solving: Algorithms, Flow Charts, Decision Tables and Pseudo Code.

Reference Books:
e Computer Fundamentals - P. K. Sinha
e Rajaraman V. -Fundamentals of computers, Prentics hall of India.
e Digital circuit and designs -S. Salivahanan, S. Arivazhagan - Vikash Publications.

Semester - |
Course Code: MNS-01A
Course Title: Introduction to Artificial Intelligence (4 Credit)

Course Objectives:

Introduction to Al is an introductory course in Artificial Intelligence. The goal is to acquire knowledge on intelligent
systems and agents, formalization of knowledge, reasoning with and without uncertainty, machine learning and
applications at a basic level.

Learning Outcomes:

After the completion of this course, the students will be able to:

Identify problems where artificial intelligence techniques are applicable. Apply selected basic Al techniques; judge
applicability of more advanced techniques. Participate in the design of systems that act intelligently and learn from
experience.

Theory: 60 Lectures

Unit-I: Introduction to Artificial Intelligence: Definition of Al, Future of Artificial Intelligence, Characteristics of
Intelligent Agents, Typical Intelligent Agents.

Unit-lIl: Al Project Cycle: Definition, Flow chart (Al Project Cycle), Problem Scoping, Data Acquisition, Data
Exploration, Modelling.

Unit-lll: Problem Solving Methods: Problem solving Methods, Search Strategies, Uninformed and Informed Search,
Local Search, Heuristics, Algorithms and Optimization Problems, Searching with Partial Observations, Constraint:
Satisfaction Problems, Constraint Propagation, Backtracking Search, Game Playing, Optimal Decisions in Games,
Alpha-Beta Pruning, Stochastic Games.

Unit-IV: Knowledge Representation: Knowledge Representation, First-Order Predicate Logic, Prolog Programming,
Unification, Forward and Backward Chaining, Resolution, Ontological Engineering, Categories and Objects, Events,
Mental Events and Mental Objects, Reasoning Systems for Categories, Reasoning with Default Information.
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Unit-V: Software Agents: Architecture for Intelligent Agents, Agent communication, Negotiation and Bargaining,
Argumentation among Agents, Trust and Reputation in Multi-agent systems.

Unit-VI: Artificial Intelligence Applications: Artificial Intelligence applications, Language Models, Information
Retrieval, Information Extraction, Natural Language Processing, Machine Translation, Speech Recognition, Robotics,
Hardware and Software for Robots, Planning and Perception.

Reference Books:
1. DAN.W. Patterson, Introduction to A.l and Expert Systems — PHI, 2007.
2. N.J. Nilson, Principle of Al, Narosa
3. Rich & Knight, Artificial Intelligence — Tata McGraw Hill, 2nd edition, 1991
4. Russell & Norvig, Artificial Intelligence-A Modern Approach, LPE, Pearson Prentice Hall, 2nd edition, 2005.

Semester - |
Course Code: MNS-01B
Course Title: Introduction to Data Science (4 Credit)

Course Objectives:

This course is intended to provide an introduction into the field of Data Science. Students will develop skills in
appropriate technology and basic statistical methods by completing hands-on projects focused on real-world data
and addresses the social consequences of data analysis and application.

Learning Outcomes:
After the completion of this course, the students will be able to:
e Identify and describe the methods and techniques commonly used in data science.
e Demonstrate proficiency with the methods and techniques for obtaining, organizing, exploring, and analyzing
data.
e Recognize how data analysis, inferential statistics, modeling, machine learning, and statistical computing can
be utilized in an integrated capacity.
e Create and modify customizable tools for data analysis and visualization per the evaluation of characteristics
of the data and the nature of the analysis.

e Demonstrate the ability to clean and prepare data for analysis and assemble data from a variety of sources

Theory: 60 Lectures

Unit — I: Introduction: Introduction to Data Science — Evolution of Data Science — Data Science Roles — Stages in a
Data Science Project — Applications of Data Science in various fields — Data Security Issues.

Unit - Il: Data Collection and Data Pre-Processing: Data Collection Strategies — Data Pre-Processing Overview — Data
Cleaning — Data Integration and Transformation — Data Reduction — Data Discretization.

Unit - Ill: Exploratory Data Analytics: Descriptive Statistics — Mean, Standard Deviation, Skewness and Kurtosis — Box
Plots — Pivot Table — Heat Map — Correlation Statistics — ANOVA.



diRsl Ggiamism
ESTD-2014

BANKURA UNIVERSITY

Curriculum and Credit Framework for BCA Programme
(Basic, Honours and Honours with Research)

Unit — IV: Model Development: Simple and Multiple Regression — Model Evaluation using Visualization — Residual
Plot — Distribution Plot — Polynomial Regression and Pipelines — Measures for In-sample Evaluation — Prediction and
Decision Making.

Unit — V: Model Evaluation: Generalization Error — Out-of-Sample Evaluation Metrics — Cross Validation — Overfitting
— Under Fitting and Model Selection — Prediction by using Ridge Regression — Testing Multiple Parameters by using
Grid Search.

Reference Books:
1. Jojo Moolayil, “Smarter Decisions : The Intersection of 10T and Data Science”, PACKT, 2016.
2. Cathy O’Neil and Rachel Schutt , “Doing Data Science”, O'Reilly, 2015.
3. David Dietrich, Barry Heller, Beibei Yang, “Data Science and Big data Analytics”, EMC 2013
4. Raj, Pethuru, “Handbook of Research on Cloud Infrastructures for Big Data Analytics”, |Gl Global

Semester - |
Course Code: MNS-01C
Course Title: Introduction to Cyber Securities (4 Credit)

Course Objectives:
The objective of the courses to
e Understand the fundamental s of cyber security and cybercrimes.
e Understand the tools and methods in cybercrimes and understanding computer forensics.

Learning Outcomes:
After the completion of this course, the students will be able to:
e Understand the basic concepts of cyber security and cybercrimes.

e Understand the security policies and cyber laws.
Theory: 60 Lectures

Unit-I: Introduction to Cybercrime: Cybercrime- Definition and Origins of the Word Cybercrime and Information
Security, Who are Cybercriminals? Classifications of Cybercrimes, A Global Perspective on Cybercrimes, Cybercrime
Era: Survival Mantra for the Netizens. Cyber offenses: How Criminals Plan Them: How Criminals Plan the Attacks,
Social Engineering, Cyberstalking, Cybercafe and Cybercrimes, Botnets: The Fuel for Cybercrime, Attack Vector, Cloud
Computing.

Unit-ll: Cybercrime: Mobile and Wireless Devices: Introduction, Proliferation of Mobile and Wireless Devices, Trends
in Mobility, Credit Card Frauds in Mobile and Wireless Computing Era, Security Challenges Posed by Mobile Devices,
Registry Settings for Mobile Devices, Authentication Service Security, Attacks on Mobile/Cell Phones, Mobile Devices:
Security Implications for organizations, Organizational Measures for Handling Mobile, Organizational Security Policies
and Measures in Mobile Computing Era, Laptops.

Unit-lll: Tools and Methods Used in Cybercrime: Introduction, Proxy Servers and Anonymizers, Phishing, Password
Cracking, Key loggers and Spywares, Virus and Worms, Trojan-horses and Backdoors, Steganography, DoS and DDoS
At-tacks, SQL Injection, Buffer Overflow, Attacks on Wireless Networks. Phishing and Identity Theft: Introduction to
Phishing, Identity Theft (ID Theft).
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Unit-VI: Understanding Computer Forensics: Introduction, Digital Forensics Science, The Need for Computer
Forensics, Cyber forensics and Digital Evidence, Forensics Analysis of E-Mail, Digital Forensics Life Cycle, Chain of
Custody Concept, Network Forensics, Approaching a Computer Forensics Investigation, Setting up a Computer
Forensics Laboratory: Understanding the Requirements, Computer Forensics and Steganography, Relevance of the
0S| 7 Layer Model to Computer Forensics.

Unit-V: Forensics and Social Networking Sites: The Security/Privacy Threats, Computer Forensics from Compliance
Perspective, Challenges in Computer Forensics, Special Tools and Techniques, Forensics Auditing, Ant forensics.

Unit-VI: Introduction to Security Policies and Cyber Laws: Need for an Information Security Policy, Information
Security Standards — ISO, Introducing Various Security Policies and Their Review Process, Introduction to Indian Cyber
Law, Objective and Scope of the IT Act, 2000, Intellectual Property Issues, Overview of Intellectual Property Related
Legislation in India, Patent, Copyright, Law Related to Semiconductor Layout and Design, Software License.

Reference Books:

1. SunitBelapure and Nina Godbole, “Cyber Security: Understanding Cyber Crimes, Computer Forensics And
Legal Perspectives”, Wiley India Pvt Ltd, ISBN: 978-81- 265-21791, Publish Date 2013.

2. Dr. Surya PrakashTripathi, RitendraGoyal, Praveen Kumar Shukla, KLSI. “Introduction to information security
and cyber laws”. Dreamtech Press. ISBN: 9789351194736, 2015.

3. Thomas J. Mowbray, “Cybersecurity: Managing Systems, Conducting Testing, and Investigating Intrusions”,
Copyright © 2014 by John Wiley & Sons, Inc, ISBN: 978 - 1-118 -84965 -1.

4. James Graham, Ryan Olson, Rick Howard, “Cyber Security Essentials”, CRC Press, 15-Dec 2010.

5. Anti- Hacker Tool Kit (Indian Edition) by Mike Shema, McGraw-Hill Publication.

Semester - |
Course Code: MNS-01D
Course Title: Principles of Management (4 Credit)

Course Objectives:
To explain the evolution of Management and its principles, discuss the functions of management and their
importance in business and propose the application of the principles of management in an organizational setup

Learning Outcomes:
After the completion of this course, the students will be able to:
e Learners will absorb various management concepts such as planning, organizing, implementing, staffing,
coordinating, controlling, motivating and Managerial Grid
e Learners will recognize the human skills and conceptual skills as per industry requirements about basic
management skills.
e Learners will diagnose various styles and qualities of efficient leadership, Coordination, Controlling, Green
Management and Corporate Social Responsibility.

Theory: 60 Lectures
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Unit-l: Introduction to Management: Definition, Features of Management, Management Functions, Management as
a Process, Importance of Management, Management and Administration, Functional Areas of Management,
Managerial Skills, Roles of a Manager, Levels of Management, Management as a Science as well as an Art.

Unit-ll: Planning: Meaning and Definition, Features, Steps in Planning Process, Approaches, Principles, Importance,
Advantages and Disadvantages of Planning, Types of Plans, Types of Planning, Management by Objectives.

Unit-lll: Decision-Making: Meaning, Characteristics, Decision-Making Process, Guidelines for Making Effective
Decision, Types of Decisions.

Unit-IV: Organization and Organization Structure: Organizing Process — Meaning and Definition, Characteristics,
Process, Need and Importance, Principles, Span of Management. Organization Chart — Types, Contents, Uses,
Limitations, Factors Affecting Organizational Chart, Organizational Structure — Line Organization, Line and Staff,
Functional, Project, Matrix and Virtual.

Unit-V: Staffing: Meaning, Nature, Importance, Staffing Process — Manpower Planning, Recruitment, Selection,
Orientation and Placement, Training, Remuneration, Performance Appraisal, Promotion and Transfer.

Unit-VI: Direction and Supervision: Direction — Definition, Nature, Need and Importance, Principles of Directing.
Supervision — Role and Functions of a Supervisor, Effective Supervision, Direction and Supervision.

Unit-VII: Controlling: Meaning, Features, Importance, Control Process, Characteristics of an Effective Control System,
Types of Control.

Unit-VIIl: Co-ordination: Definition, Characteristics, Essentials, Types and Techniques, Principles, Obstacles and
Needs.

Unit-IX: Motivation and Leadership: Motivation: Concept, Theories — Classical and Modern, Importance, Financial
and Non-Financial Motivation, Positive and Negative Motivation, Group Motivation. Leadership: Definition, Meaning,
Factors, Theories, Principles and Leadership Styles.

Unit-X: Communication: Definition, Meaning, Nature, Communication Process, Types and Barriers to
Communication.

Reference Books:
1. Management Today Principles& Practice- Gene Burton, Manab Thakur, Tata McGraw-Hill,Publishing Co. Ltd.
2. Management — James A. F. Stoner, Prentice Hall, Inc .U.S.A.
3. Management: Global Prospective —Heinz Weihrich& Harold Koontz, Tata McGrawHill, Publishing Co.Ltd.
4. Essential of Database Management Systems -AlexisLeon, MathewslLeon
5. Management —Task Resp, Practices — PetaDruche “willian Heinemann LTD.
6. Gilbert: Principles of Management, McGraw Hill.

Semester - |
Course Code: MDC-01
Course Title: Mathematics-1 (4 Credit)

Course Objectives:
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Be able to perform basic computations in higher mathematics. Be able to read and understand middle-level proofs.
Be able to write and understand basic proofs. Develop and maintain problem-solving skills.

Learning Outcomes:
After the completion of this course, the students will be able to:
e Understand the foundations of mathematics
e Be able to perform basic computations in higher mathematics
e Be able to read and understand middle-level proofs
e Be able to write and understand basic proofs
e Develop and maintain problem-solving skills
e Use mathematical ideas to model real-world problems
e Be able to communicate mathematical ideas with others
e Have experience using technology to address mathematical ideas

Theory: 60 Lectures

Unit-1: Algebra: Sets, Union and Intersection, Complement, Mapping, Composition, notion of a Group, Ring, Field
with simple examples.

Unit-2: Complex Number: Modulus and amplitude, De Moiver’s theorem

Unit-3: Polynomials, Division algorithm, Fundamental theorem of classical algebra (Proof not required), Descartes
rule of sign and their application, Relation between roots and coefficients; symmetric function of roots,
Transformation of polynomial equation, Cardon's solution of cubic equation, Determinants, Addition and
Multiplication of Matrices, Inverse of a Matrix ; Solution of linear equations in three variables by Cramer's rule and
solution of three line linear equations by matrix inversion methods.

Unit-4: Vector spaces, Subspaces, Bases and Dimensions, Co-ordinates, Linear Transformation, The Algebra of Linear
Transformations.

Unit-5: Vector Algebra: Scalars & vectors, vector addition, linear combination of vectors, condition of colinearity of
three points, scalar and vector products, scalar triple product and vector triple product.

Unit-6: Analytical Geometry: Translation and rotation of rectangular axes, invariants, general equation of second
degree-reduction to standard forms and classification. Plane polar equation of a straight line, circle, ellipse, parabola
and hyperbola.

Reference Books:
1. AText book of Algebra- B.K. Lahiri & K. C. Roy

2. Linear Algebra- Das & Roy

3. Co-ordinate Geometry-S. L. Loney

4. Differential Calculus- Das and Mukherjee

5. Integral Calculus - Das and Mukherjee
Semester - |

Course Code: SEC-01
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Course Title: PC Software (4 Credit)

Course Objectives:

The main objective of this course is to introduce the fundamentals of PC Software and reinforce computer
vocabulary, particularly with respect to personal use of computer software, the Internet, networking and mobile
computing. It focuses on such computer literacy that prepares students for life-long learning of computer concepts
and skills. Students discover why computers are essential components in education, business and society in this
course.

Learning Outcomes: After successfully completing this course, a student will be able to:
e Student will be able to compose, format and edit a word document
e Student will be able to create worksheet, charts in excel
e Student will be able to create presentation in PowerPoint
e Student will be able to send email messages (with or without attachments)
e Student will be able to navigate and search through the internet

Unit-I: Overview of OS: Introduction to DOS, Internal and external commands, batch files (autoexec.bat, config.sys),
Line editors, History of Windows (Windows 3.x to up-to-date version), Desktop, user interface action, icon on
desktop, closing windows, renaming icons, resizing windows (maximizing and minimizing). Control panel.

Unit-1l: Overview of MS-Word: Introduction to word, Overview, creating, saving, opening, importing, exporting, and
inserting files, formatting pages, paragraphs and sections, indents and outdents, creating lists and numbering.
Headings, styles, fonts and font size, editing, positioning, viewing texts, searching and replacing text, inserting page
breaks, page numbers, bookmarks, symbols, and dates. Using tabs and tablets, header, footer, and printing, mail
merge and labels.

Unit-lll: Overview of MS-Excel: Getting started with Excel, Worksheet overview, entering information, Editing cell,
commands and functions, moving and copying, Inserting and deleting rows and columns, printing worksheet,
Creating Charts, Naming range and using statistical, math, and financial function, database in a worksheet, Additional
formatting commands and drawing toolbars, Other commands and functions

Unit-VI: Overview of Power points: Slide creation with PowerPoint, presenting shows for corporate and commercial
using power point.

Unit-V: Overview of Cloud Management with Security of Data: Introduction to MS-Teams and MS-SharePoint, Basic
Document Management and Document Library, Excel Power Query, MS-Teams App Store, Creating webpages and
web parts, Creating forms and Surveys, Restricted Access Management for data security, Integration of MS-
SharePoint with MS-Teams.

Unit-VI: Introduction to Internet: Basic internet terms, getting connecting to internet, Internet applications, E-mails,
Searching the web, Search engine, and computer viruses.

Reference Books:
1. Introduction to Computers with MS-Office-Leon, TMH

Practical:
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Create a bio data and manipulate text and format using MS-Word.

Create a document and design a department invitation using formatting option.

Create a document and to insert picture in right side and related information in left side using page layout
option in MS-Word.

Create text manipulation and mathematics equation with scientific notations.

Create your college class timetable using table option in MS- Word.

Create a Student mark analysis table using table option in MS- Word.

Create a Student mark analysis table and apply formula to Total, Average using formula function in MS-
Word. And then convert the Student Mark Table into text using convert option in MS- Word.

To write a Student mark statement letter and merge the draft with student’s academic database using mail
merge on a letter head in MS-Word.

To draw a flowchart to find sum of two numbers using drawing toolbars in MS-Word.

10. To create a flowchart for course chart using drawing toolbars in MS-Word.
11. Do the following task in MS Excel

a. Create a Blank workbook

b. Save the Workbook as ExcelLabOne.xlsx in Document > MSExcelLabs folder

c. Type "Working with Excel Math" in cell A1

d. Merge and Center the text in cell Al to the range A1:E1

e. Apply Title style to the range A1:E1

f.  Type Addition in cell A2

g. Type Subtractionin cell A3

h. Type Multiplication in cell A4

i. Type Division in cell A5

j.  Auto-fit the contents in column A

k. Insert a row above row #2

I.  Type “Basic Math” in cell A2

m. Merge and Center the text in cell A2 to the range A2:E2

n. Apply Heading 4 to the range A2:E2

0. Apply the Calculation Style to the range A3:A6

p. Type=4+6/2incell B3thentype=(4+6)/2incell D3

g. Type=6-—6*2incell B4 then type = (6—6) * 2 in cell D4

r. Type=2*2+6incell B5thentype=(2*2)+6incell D5

s. Type=9/3+4incell B6thentype=(9/3)+4incell D6

t. Press Ctrl + ~ then press Ctrl + ~ again

u. Save and submit ExcelLabOne.xlsx to your instructor

12. Use of Formulas Sum, Average, If, Count, Counta, Countif & Sumif
Roll No :t::znt Bengali | English | Math | Physics | Chemistry | Total Average | Grade

1 RAM 20 10 14 18 15 77 154 A
2 ASHOK 21 12 14 12 18 ? ? ?
3 MANO) 33 15 7 14 17 ? ? ?
4 RAJESH 15 14 8 16 20 ? ? ?
5 RANJANA 14 17 10 13 18 ? ? ?
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6 POOIJA 16 8 20 17 15 ? ?
7 MAHESH 18 19 3 10 14 ? ?
8 ASHUTOSH 19 20 7 14 18 ? ?
9 ANIL 22 13 8 12 19 ? ?
10 PREM 26 12 10 11 27 ? ?

Q.a Find the Total Number & Average in all Subjects in Each Student.
Q.b Find Grade Using If Function - If Average Greater >15 then "A" Grade otherwise "B" Grade
Q.c How Many Student "A" and "B" Grade
Q.d Student Ashok and Manoj Total Number and Average
Q.e Count how many Students
Q.f How Many Student Bengali & English Subject Number Grater Then > 20 and <15 Use of Countif

Use of Countif
Use of Sumif
Use of Counta

13. Use of Formulas - Product, If, Counta, Countif, Sumif
SRNO ITEMS Qry RATE AMOUNT GRADE
1 AC 20 40000 800000 | Expensive
2 FRIDGE 30 20000 ?
3 COOLER 15 10000 ?
4 WASHING MACHINE 14 15000 ?
5 TV 18 20000 ?
6 FAN 17 2000 ?
7 COMPUTER 10 25000 ?
8 KEYBOARD 5 250 ?
9 MOUSE 25 100 ?
10 PRINTER 30 12000 ?
Q. a Using of Product Fomula for Calculate Amount = Qty*Rate
Q. b How Many Items in a List
Q. c How Many Items gty Greate Then > 20 and Less Then <20
Q. d Calculate Item Computer Qty, Rate and Amount using Sumif Formula
Q. e If ltems Amount is Greater > 500000, Then Items "Expensive" otherwise "Lets Buy it".
14. Sales Report (Use of Formulas - Sum, If, Counta, Countif, Sumif, Vlookup, Lookup)
SALESMAN JAN FEB MAR APR JUNE | SALES | TARGET RESULT
NOT
RAMESH 2000 1500 300 | 1400 | 1000 | 1400| 7600 10000 ACHIVED
RAKESH 5000 1200 500 | 1200| 1200 | 2800 ? 12000 ?
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RAHUL 3000 800 1200 | 3000 | 1500 | 3500 ? 18000 ?
POOJA 1000 900 1800 | 5000 | 1400 1200 ? 10000 ?
MANOJ 500 1000 2300 | 8000 | 1700 1400 ? 12000 ?
ASHOK 800 500 2400 | 1900 | 1800 1800 ? 10000 ?
AJEET 1200 1400 1500 700 | 2500 | 7000 ? 12000 ?
ALOK 1500 1800 1800 | 1800 300 | 1500 ? 10000 ?
AMRIT 1800 2500 1700 | 1500 | 2800 1800 ? 12000 ?
SURENDRA 200 3000 1900 | 1200 | 1500 | 3000 ? 10000 ?
SHASHI 1600 1200 2000 800 | 1700 800 ? 10000 ?

15. Create an excel worksheet of your own and insert data. Then create a Pie chart for the data.
16. Create an excel worksheet of your own and insert data. Then create a line chart for the data.
17. Create an excel worksheet of your own and insert data of students with their percentage of marks. Now
implement conditional formatting to distinguish students percentage like the following.
(percentage>=60 Green. percentage>=45 Yellow, percentage<34 RED)
18. Create an excel worksheet of your own and insert student data in it. Now implement freeze pane to lock
column heading, and student roll and name.
19. Do the following task in power point.
Open a Blank presentation
Save the presentation as PowerPointLabOne.pptx
Add a Title to the first slide: the name of your college
Type your first name and last name in the Subtitle section
Add a New Slide which has a Title and Content
Add a title to the second slide “My Future Goals”
In the Content section of the second slide, add at least three Personal Goals
Right click on the second slide from the left panel, then choose Duplicate Slide
Highlight the text in the Content area of the third slide. Under the Home tab, click Convert to SmartArt, then
choose Basic Cycle
Change the SmartArt Colors to Colorful—Accent Colors
Change the SmartArt Styles to 3D Polished
From the left panel, drag the third slide between the first and second slide
. Change the layout of the third slide, the slide that does not have the SmartArt, to Comparison
Leave the title “My Future Goals”
In the head of the first column, type “Goals in College,” then center the heading
In the head of the second column, type “Goals after College,” then center the heading
Add at least three goals in each section
Make sure that slide #3 is selected from the left panel, then add a New Slide
Change the layout of the new slide to Blank
Insert a Graduation Online Picture from the Office ClipArt—Choose any image of your choice
Change the ClipArt size to 3” X 3” and position it in the middle of the slide
Apply the Wisp Design Theme
. Save and upload PowerPointLabOne.pptx to your instructor
20. Create a five (5) slide presentation about your City.

$SEr®wSoDO33 AT
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21. Create a five (5) slide presentation for Environment awareness.

22. Create a five (5) slide presentation about tourist spots in Bankura.

23. Create a five (5) slide presentation about Prospects of BBA (H) course.

24. Create a five (5) slide presentation on prevention of Road accident.

25. Create a five (5) slide presentation on prevention of pollution in your area.
26. MS-Team

Create a new Team.

Add 2 owners.

Add 3 Members.

Restrict access of members to only view file with visitor category.
Provide edit access to owners.

Create 2 folders named Confidential and All documents.

Restrict access of confidential folder to only the owners, the members should not be able to view the
contents of the folder name Confidential.

@ 0 o0 T o

h. Owners should be able to view all folders.
27. Power Query
a.
i Connect to Employee Data file — (Multiple Raw Files to be made available in Lab)

ii. Replace missing gender & department values
iii. Remove employees without salary
iv. Extract employee’s country and remove address column
V. Extract year of join
vi. Publish data to Excel

i Connect to web source, the database of Member of Parliament of India
ii. Make a power query to automatically update the database, whenever any alteration in the list.
iii. Make a graph show case the various metrics in the list, eg, who has the max MPs, who has the max
qualifies MPs, who has the most rich MPs etc

i. Connect to the Share market live database and make a connection auto refresh, every 30 seconds
ii.  Thereport should show top 10 stocks and bottom 10 stocks

28. Website using SharePoint and MS — Teams
a. Create a Website of your college and include the weather of the 4 metro cities with auto update
b. Provide only view access to 3 people
c. Include point 2 from the power query as graphs in your website.
d. Include point 3 from the power query as excel input to display the result.

Semester - Il
Course Code: DSC-02
Course Title: Programming and Problem Solving through C-Language (4 Credit)

Course Objectives:

The course is designed to provide complete knowledge of C language. Students will be able to develop logics which
will help them to create programs, applications in C. Also by learning the basic programming constructs they can
easily switch over to any other language in future.
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Learning Outcomes:
After the completion of this course, the students will be able to develop applications through C Programming
Language.

Theory: 60 Lectures

Unit-1: Introduction to C: History of C, Overview of Procedural Programming and Object-Orientation Programming,
Using main() function, Compiling and Executing Simple Programs in C.

Unit-2: Data Types, Variables, Constants, Operators and Basic 1/O: Declaring, Defining and Initializing Variables,
Scope of Variables, Using Named Constants, Keywords, Data Types, Casting of Data Types, Operators (Arithmetic,
Logical and Bitwise), Using Comments in programs, Character /O (getc, getchar, putc, putcharetc), Formatted and
Console 1/0 (printf(), scanf()), Using Basic Header Files (stdio.h, conio.hetc).

Unit-3: Expressions, Conditional Statements and Iterative Statements: Simple Expressions in C (including Unary
Operator Expressions, Binary Operator Expressions), Understanding Operators Precedence in Expressions,
Conditional Statements (if construct, switch-case construct), Understanding syntax and utility of Iterative Statements
(while, do-while, and for loops), Use of break and continue in Loops, Using Nested Statements (Conditional as well as
Iterative)

Unit-4: Functions and Arrays: Utility of functions, Call by Value, Call by Reference, Functions returning value, Void
functions, Inline Functions, Return data type of functions, Functions parameters, Differentiating between Declaration
and Definition of Functions, Command Line Arguments/Parameters in Functions, Functions with variable number of
Arguments.

Creating and Using One Dimensional Arrays (Declaring and Defining an Array, Initializing an Array, Accessing
individual elements in an Array, Manipulating array elements using loops), Use Various types of arrays (integer, float
and character arrays / Strings) Two- dimensional Arrays (Declaring, Defining and Initializing Two Dimensional Array,
Working with Rows and Columns), Introduction to Multi-dimensional arrays

Unit-5: Derived Data Types (Structures and Unions): Understanding utility of structures and unions, declaring,
initializing and using simple structures and unions, Manipulating individual members of structures and unions, Array
of Structures, Individual data members as structures, Passing and returning structures from functions, Structure with
union as members, Union with structures as members.

Unit-6: Pointers in C: Understanding a Pointer Variable, Simple use of Pointers (Declaring and Dereferencing Pointers
to simple variables), Pointers to Pointers, Pointers to structures, Problems with Pointers, Passing pointers as function
arguments, Returning a pointer from a function, using arrays as pointers, Passing arrays to functions. Pointers vs.
References, Declaring and initializing references, Using references as function arguments and function return values.

Unit-7: Memory Allocation in C: Differentiating between static and dynamic memory allocation, use of malloc, calloc
and free functions, storage of variables in static and dynamic memory allocation.

Unit-8: File I/O, Preprocessor Directives: Opening and closing a file, Reading and writing Text Files, Using put(), get(),
read() and write() functions, Random access in files, Understanding the Preprocessor Directives.
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Reference Books:
e (C:The Complete Reference, Herbtz Schildt, Fourth Edition, McGraw Hill.2003
e Programming in C - B. S. Gottfried (Sahaum Series)
e Programming in ANSI C- E. Balaguruswami (TMH)
e LetusC,Y Kanetkar, BPB

Practical:
1. Develop a program to solve simple computational problems using arithmetic expressions and the use of each
operator leading to the simulation of a commercial calculator. (No built-in math function)?
Write a C program to find all odd numbers between 150 to 300.
Write a C program to find LCM of two (2) number.
Write a C program to find all 4-digit number which are divisible by 5, 7 and 3.
Develop a program to compute the roots of a quadratic equation by accepting the coefficients. Print
appropriate messages?

6. Write a C program to print the following pattern.
*

uewN

* %
* ok *x
* k *x %

k k% k k %k

7. Write programs to display each of the following patterns.
% %k % ¥ %

* %k ¥ %

8. Write programs to display each of the following patterns.
% %k % %k %k 3k k

% k %k % k %k

9. Write programs to display each of the following patterns.
1

26

37 10

48 11 13
5912 14 15

10. Design and develop an algorithm to find the reverse of an integer number NUM and check whether it is
PALINDROME or NOT. Implement a C program for the developed algorithm that takes an integer number as
input and output the reverse of the same with suitable messages. Ex: Num: 2014, Reverse: 4102, Not a
Palindrome



11.

12.

13.

14.

15.

16.

17.

18.

19.

20.
21.

22.
23.

24,

25.

26.

27.

28.

29.
30.
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Design and develop a C program to read ayear as an input and find whether it is leap year or not. Also
consider end of the centuries.

Draw the flowchart and Write a C Program to compute Sin(x) using Taylor series approximation given
by Sin(x) = x - (x3/3!) + (x5/5!) - (x7/7!) +.......

Design develop and Write ¢ program compute cosine (x) .(hint: 1 - (1/21)x2 + (1/4!)x4 - (1/6!)x6 ) using Taylor
series.

Write a program in C to find the factorial of a number without using recursive C function.

Write a c —code to determine whether the given number is prime or not using function.

Develop a program to find the reverse of a string and check for palindrome or not Display appropriate
messages?

An Electricity board charges the following rates for the use of electricity: for the first 200 units 80 paise per
unit: for the next 100 units 90 paise per unit: beyond 300 units Rs. 1 per unit. All users are changed a
minimum of Rs. 100 as meter charge. If the total amount is more than Rs. 400, then an additional surcharge
of 15% of total amount is charged. Write a program to read the name of the user, number of units consumed
and print out the charges.

Implement using functions to check whether the given number is prime and display appropriate messages
(No built-in math function)

Develop a program to introduce 2D Array manipulation and implement Matrix multiplication and ensure the
rules of multiplication are checked.

Write a C program to implement 2D array using pointer.

Develop a program to compute Sin(x) using Taylor series approximation. Compare your result with the built-
in Library function. Print both the result with appropriate messages

Develop a program to sort the given set of N numbers using any sorting algorithm.

Develop a program to find the square root of a given number N and execute for all possible Inputs with
appropriate messages. Note: Don’t use library function sqrt(n).

Implement structures to read, write, and compute average marks and the students scoring above and below
the average marks for a class of N students

Develop a program using pointers to compute the sum and standard deviation of all elements stored in an
array of n real numbers.

Write a C program to sort an array of structure (roll, name, total marks) in ascending order of total marks.
Implement Recursive functions for binary to Decimal Conversion

Write a function to implement string operations such as compare, concatenate, string length. Convince the
parameters passing techniques

Write a C program to insert five (5) records in a file and display it.

Write a C program to insert five (5) records in a file and display it, then find a match of a record provided by
the user.

Semester - Il
Course Code: MNS-02A
Course Title: Introduction to Machine Learning (4 Credit)

Course Objectives:

To understand the basic theory underlying machine learning.
To be able to formulate machine learning problems corresponding to different applications.
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e To understand a range of machine learning algorithms along with their strengths and weaknesses.

e To be able to apply machine learning algorithms to solve problems of moderate complexity.

e To apply the algorithms to a real-world problem, optimize the models learned and report on the expected
accuracy that can be achieved by applying the models.

Learning Outcomes:
After the completion of this course, the students will be able to:
e Appreciate the importance of visualization in the data analytics solution
e Apply structured thinking to unstructured problems
e Understand a very broad collection of machine learning algorithms and problems
e Learn algorithmic topics of machine learning and mathematically deep enough to introduce the required
theory
e Develop an appreciation for what is involved in learning from data.

Theory: 60 Lectures

Unit-I: Introduction: Machine Learning Foundations — Overview — Design of a Learning System — Types of Machine
Learning — Supervised Learning and Unsupervised Learning — Mathematical Foundations of Machine Learning —
Applications of Machine Learning.

Unit-ll: Supervised Learning — I: Simple Linear Regression — Multiple Linear Regression — Polynomial Regression —
Ridge Regression — Lasso Regression — Evaluating Regression Models — Model Selection — Bagging — Ensemble
Methods.

Unit-lll: Supervised Learning — II: Classification — Logistic Regression — Decision Tree Regression and Classification —
Random Forest Regression and Classification — Support Vector Machine Regression and Classification - Evaluating
Classification Models.

Unit-IV: Unsupervised Learning: Clustering — K-Means Clustering — Density-Based Clustering — Dimensionality
Reduction — Collaborative Filtering.

Unit-V: Association Rule Learning and Reinforcement Learning: Association Rule Learning — Apriori — Eclat —
Reinforcement Learning — Upper Confidence Bound — Thompson Sampling — Q-Learning.

Unit-VI: Neural network: Perceptron, multilayer network, backpropagation, introduction to deep neural network.

Reference Books:
5. Machine Learning. Tom Mitchell. First Edition, McGraw- Hill, 1997.

Introduction to Machine Learning Edition 2, by Ethem Alpaydin

Kevin P. Murphy, “Machine Learning: A Probabilistic Perspective”, MIT Press, 2012.

Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, Third Edition, 2014.

Tom Mitchell, "Machine Learning", McGraw-Hill, 1997.

10. Sebastian Raschka, Vahid Mirijilili,”Python Machine Learning and deep learning”, 2nd edition, kindle book,
2018.

11. Carol Quadros,”Machine Learning with python, scikit-learn and Tensorflow”, Packet Publishing, 2018.

12. Gavin Hackeling,” Machine Learning with scikit-learn”, Packet publishing, O’Reily, 2018.

13. Stanford Lectures of Prof. Andrew Ng on Machine Learning

Lo~
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Semester - Il
Course Code: MNS-02B
Course Title: Data Security and Privacy (4 Credit)

Course Objectives:

The course will cover major developments in statistical data privacy and security, fundamentals of state-of-the-art
privacy methods used in the digital world, as well as recent research trends in privacy and security. The course is
intended to: (i) provide students with breadth in the areas of data privacy and security through lectures and
homework assignments; and (ii) enable students to specialize in a privacy-related or security-related topic.

Learning Outcomes:
After the completion of this course, the students will be able to:

e To know the concept of Data Security and privacy including personally private information, potential
violations of privacy due to security mechanisms, and describe how privacy protection mechanisms run in
conflict with security mechanisms.

e To know how an attacker can infer a secret by interacting with a database.

o To know how to set password refresh policy.

e Describe the consequences of data retention policies.

Theory: 60 Lectures

Unit-l: Fundamentals of Data Security & Privacy: Definition, difference between security and privacy, Databases and
Exploratory Data Analysis, Data Representation and Storage, Authentication and Authorization, Database Security.

Unit-ll: Threats: Definition, types of malware, how malware spread, malware protection, password protection, E-mail
security.

Unit-lll: Anonymization: Linkage and re-identification attacks, k-anonymity, I-diversity, t-closeness, Implementing
anonymization, Anonymizing complex data, Privacy and anonymity in mobile environments.

Unit-1V: Differential Privacy (DP): Formalism and interpretation of DP, Fundamental DP mechanisms and properties,
Interactive and non-interactive DP, DP for complex data, Local Differential Privacy (LDP).

Unit-V: Security and Privacy in Al and Machine Learning (Al/ML): Machine Learning (ML) background, Adversary
modeling in Al/ML, Poisoning, evasion, and backdoor attacks, Test-time attacks: Model inversion, model stealing,
membership inference, adversarial examples. Architectures and algorithms for privacy-preserving machine learning

Reference Books:
1. Data Privacy and Security (Hb) by Salomon D., Springer
2. Data Protection and Privacy Implementation: India Perspective, Rk Dubey, Ajay Kr Verma

Semester - I
Course Code: MNS-02C
Course Title: Cyber Law in India (4 Credit)


https://www.amazon.in/s/ref%3Ddp_byline_sr_book_1?ie=UTF8&field-author=Rk%2BDubey&search-alias=stripbooks
https://www.amazon.in/s/ref%3Ddp_byline_sr_book_2?ie=UTF8&field-author=Ajay%2BKr%2BVerma&search-alias=stripbooks
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Course Objectives:
The objective of the courses to
e Concepts of Technology and Law.
e Providing elementary understanding the authorities under IT Act.
e Penalties & Offences under IT Act.
e  Cyber Space Jurisdiction.
e Scope of Cyber Laws.

Learning Outcomes:
After the completion of this course, the students will be able to:
e Technicalities of law in Cyber World.
e Extensive knowledge regarding jurisdictional issues in IT Act.
e Various important national and international cyber laws.
e Understands the scope of Cyber Law.
e The students are able to understand the basic concept of International Technology.

Theory: 60 Lectures

Unit-Il: Introduction: History of Internet and World Wide Web, Need for cyber law, Cyber crime on the rise,
Important terms related to cyber law.

Unit-ll: Cyber law in India: Need for cyber law in India, History of cyber law in India, Information Technology Act,
2000, Overview of other laws amended by the IT Act, 2000, National Policy on Information Technology 2012.

Unit-lll: Information Technology Act: Overview of the Information Technology Act, 2000
Unit-1V: Rules issued under the IT Act: Overview of Rules issued under the IT Act, 2000
Unit: V: Electronic commerce and Electronic contracts.

Unit: VI: Cyber crimes and Cyber Frauds: Definition of cyber crime, First Cyber crime, Types of cyber frauds, Cyber
frauds in India, Preventive measures, Cyber crimes, Who commits cyber crimes?, Penalties and offences under the IT
Act, 2000, Offences under other legislations, Investigation of cyber crimes in India.

Unit-VII: Regulatory Authorities: Department of Electronics and Information Technology, Controller of Certifying
Authorities (CCA), Cyber Appellate Tribunal, Indian Computer Emergency Response Team (ICERT),

Unit-VIII: Case Laws: State of Tamil Nadu Vs Suhas Katti, Syed Asifuddin and Ors. V. The State of AP. & Anr., P.R.
Transport Agency Vs. Union of India (UOI), SMC Pneumatics (India) Private Limited v. Jogesh Kwatra, Ritu Kohli case,
Avnish Bajaj Vs. State (N.C.T.) of Delhi.

Reference Books:
1. Justice Yatindra Singh: Cyber Laws, Universal Law Publishing Co., New Delhi.
2. Farouq Ahmed, Cyber Law in India, New Era publications, New Delhi.
3. S.R.Myneni: Information Technology Law(Cyber Laws), Asia Law House, Hyderabad.
4. Chris Reed, Internet Law-Text and Materials, Cambridge University Press.
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5. Pawan Duggal: Cyber Law- the Indian perspective Universal Law Publishing Co., New Delhi

Semester - Il
Course Code: MNS-02D
Course Title: System Analysis and Design (4 Credit)

Course Objectives:
This course examines the systems analysis and design process from understanding what a system should do through
how a system should be implemented.

Learning Outcomes:
After the completion of this course, the students will be able to:
o Define the system development life cycle.

o Conducts research on existing systems.
o Develop plans for the new system.
e Make the feasibility study about the system.
o Explore the technical risks involved in the system's and technical possibilities.
o Scheduling with using GANTT and PERT techniques.
o Evaluates the economic self-sufficiency whether to install the system.
. Carry out the system analysis.
o ldentifies problems in the system.
o Determine the cause of the problem in the system.
o Find a solution of the problem in the system.

Theory: 60 Lectures

Unit-I: Basic Concept of Systems: Basic Concept of Systems The System: Definition and Concepts; Elements of a
System: Input, Output Processor, Control, Feedback, Environment, Boundaries and Interface; Characteristics of a
System; Types of systems -Physical and Abstract System, Open and Closed Systems, Man-made Systems; Information
and its categories

Unit-1l: Information System and System Analyst: Information Systems: TPS, OAS, MIS, DSS, ESS; System Analyst: Role
and need of system analyst, System Analyst as an agent of change.

Unit-lll: System Development Life Cycle: Introduction to SDLC, Various phases: study, analysis, design, development,
testing, implementation, maintenance; System documentation: Types of documentation and their importance.

Unit-IV: System Planning and Information Gathering: Initial Investigations, Identification of user needs, Project
Identification and Selection; Needs of Information Gathering, Determination of requirements, Information gathering
tools: interviews, group communication, questionnaires, presentations and site visits.

Unit-V: Feasibility Study: Definition, Importance of feasibility study, Types of feasibility study, System selection plan
and proposal, Prototyping, Cost-Benefit Analysis: Tools and Techniques.



diRsl Ggiamism
ESTD-2014

BANKURA UNIVERSITY

Curriculum and Credit Framework for BCA Programme
(Basic, Honours and Honours with Research)

Unit-VI: Tools for System Analysis: Data Flow Diagram (DFD), Logical and Physical DFDs, Developing DFD; System
Flowcharts and Structured charts, Structured English, Decision trees and Decision tables.

Unit-VII: System Design: Module specifications, Module Coupling and cohesion, Top-down and bottom-up design;
Logical and Physical design, Structured design.

Unit-VIII: Input and Output: Input Design: Input data, Input media and devices; Output design; Form Design:
Classification of forms, Requirements of Form design.

Unit-IX: System Implementation and Maintenance: Need of System Testing, Types of System Testing, Quality
Assurance; System Conversion, Conversion methods, procedures and controls, System evaluation and performance,
Maintenance activities and issues.

Unit-X: System Security and Audit: System Security, Security Threats, Risk Analysis, Control measures, System Audit,
Disaster Recovery Planning

Reference Books:
1. V. Rajaraman, Analysis and Design of Information System, PHI
2. Elias m. Awad: System Analysis and Design
3. 2. Perry Edwards: System Analysis & design Mc Graw Hill

Semester - Il
Course Code: MDC-02
Course Title: Mathematics-1l (4 Credit)

Course Objectives:
Be able to perform basic computations in higher mathematics. Be able to read and understand middle-level proofs.
Be able to write and understand basic proofs. Develop and maintain problem-solving skills.

Learning Outcomes:
After the completion of this course, the students will be able to:
e Understand the foundations of mathematics
e Be able to perform basic computations in higher mathematics
e Be able to read and understand middle-level proofs
Be able to write and understand basic proofs
Develop and maintain problem-solving skills
Use mathematical ideas to model real-world problems
Be able to communicate mathematical ideas with others
Have experience using technology to address mathematical ideas

Theory: 60 Lectures

Unit-1: Differential Calculus: Limit of a function and continuity. Fundamental properties of continuous functions
(proofs not required); Derivative and Differential-Geometric meaning, Rules of Differentiation. Successive
differentiation.
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Unit-2: Rolle’s theorem, Mean-Value theorems, Taylor’s and Maclaurin’s theorems with Cauchy’s and Lagrange’s
forms of remainder; Taylor’s series. Functions of several variables. Partial Derivatives. Total Differential. Euler’s
theorem on homogeneous functions of two variables. Application to plane curves.

Unit-3: Integral Calculus: Rules of Integration of Indefinite Integrals, Solution of Definite Integrals and their
elementary properties. Idea of improper integrals.

Unit-4: Differential Equations: order, degree, solution and formation of a differential equation. Standard techniques
of solving a linear differential equation with constant coefficients. Cauchy's and Ligendre's Liner Differential
Equations with variable coefficients.

Unit-5: Sequence and Series: Bounded and unbounded sequences, Convergence or divergence of a sequence,
Behaviour of monotone sequences, Algebra of convergent sequences, Cauchy sequence, Cauchy's general principle
of convergence, Infinite series, it's convergence and sum, series with positive terms and standard tests of
convergence (without proofs), Alternating Series, Leibniz Test, Absolute convergence, Rearrangement of absolutely
convergent series, Test of convergence of Abel and Dirichlet (without proofs)

Reference Books:
4. Differential Equations - Sheplay I. ( John Wiley & Sons, Inc)

5. Linear Algebra - Kenneth Hoffman & Ray Kunze ( PHI )
6. Mathematical Analysis - S. C. Malic ( Wiley Eastern Limited )
7. Differential Calculus — Das and Mukherjee
8. Integral Calculus — Das and Mukherjee
Semester - Il

Course Code: SEC-02
Course Title: Front End Web Design and Development (4 Credit)

Course Objectives:
To introduce the basic concepts and techniques of client-side web programming and too enable the students to
develop simple, interactive, and stylish websites using HTML, CSS and JavaScript.

Learning Outcomes:
After the completion of this course, the students will be able to:
e After studying this course, students will be able to build websites using the elements of HTML.
e After studying this course, students will be able to build interactive and stylish websites using client-side
programming techniques with CSS and Javascript.
e After studying this course, students will be able to learn to validate client-side data.
e After studying this course, students will be able to define the structure and contents of the website using
different features of CSS.

Theory: 60 Lectures

Unit-I: Introduction: Introduction to internet and web design. Basic concepts of web architecture.
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Unit-1l: HTML: Introduction to hypertext mark-up language (html), creating web pages, lists, hyperlinks, tables, web
forms, inserting images, frames.

Unit-lll: Cascading style sheet (CSS): Concept of CSS, creating style sheet, Importing style sheets, CSS properties, CSS
styling (background, text format, controlling fonts), CSS rules, Style Types, CSS Selectors, CSS cascade, working with
block elements and objects, working with lists and tables, CSS id and class, box model (introduction, border
properties, padding properties, margin properties).

Unit-IV: Basics of JavaScript: Document object model, data types and variables, functions, methods and events,
controlling program flow, built-in objects and operators, validations.

Reference Books:

Nixon, R., Learning PHP, MySQL & JavaScript with jQuery, CSS and HTMLS5, O'Reilly, 2018.

Powell, T.A. HTML & CSS: The Complete Reference, 5th edition, Tata McGrawHill, 2017.

Duckett, J., JavaScript and JQuery: Interactive Front-End Web Development, Wiley, 2014.

Boehm, A., & Ruvalcaba, Z., Murach’s HTML5 and CCS, 4th edition, Mike Murach & Associates, 2018.

Ivan Bayross, Web Enabled Commercial Application Development Using Html, Dhtml, Javascript, Perl CGI, BPB
Publications, 2010

Practical:

1. Create an HTML document with following formatting — Bold, Italics, Underline, Colors, Headings, Title, Font and
Font Width, Background, Paragraph, Line Brakes, Horizontal Line, Blinking text as well as marquee text.

2. Create an HTML document with Ordered and Unordered lists, Inserting Images, Internal and External linking

3. Create an HTML document for displaying the current semester’s timetable.

4. Create a website with horizontal and vertical frames. Top horizontal frame needs to show your college’s name
and logo. Bottom horizontal frame is to be split into two vertical frames. The left frame has hyperlinks to pages
related to faculty, courses, student activities, etc. The right frame shows the corresponding webpage based on
the link clicked on the left frame.

5. Create a student registration form using HTML which has the following controls and make an interactive
content presentation using CSS:

I. Text Box Il. Dropdown box [Il. Option/radio buttons
IV. Check boxes V. Reset and Submit button

6. Create a webpage for your department with a drop-down navigation menu for faculty, courses, activities, etc..
Implement the webpage using styles, rules, selectors etc. learned in CSS e Write event-driven programs in
JavaScript for the following:

® Enter a number and on click of a button print its multiplication table.

® Print the largest of three numbers entered by the user.

® Find the factorial of a number entered by the user.

® Enter a list of positive numbers using the prompt terminated by a zero. Find the sum and average of
these numbers.

7. Create a student registration form using text, radio button, check box, drop down box, text field and all other

required HTML elements. Customize the CSS and JavaScript to input and validate all data. Create functions to
perform validation of each element, example:
® Roll number is a 7-digit numeric value
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® Name should be an alphabetical value (String)
® Non-empty and valid fields like DOB
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