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Regulations, Scheme of study and Examination for BCA Degree Course under
Choice Based Credit System - Semester System (SEP Scheme)
(With effect from 2024 -2025)

R1. a) Title of the course: Bachelor of Computer Applications

b) Duration of the Course: Durations of the undergraduate programme shall extend SIX
semesters (Three academic years) for the regular Bachelor Degree.

c) Scheme of study: there shall be six theory papers and two practical from first semester
to five semesters.

d) There will be four theory, one practical and one project/Internship in sixth semester.
The project work shall be carried out either independently or jointly (maximum of three
students)

e) Medium of Instruction: The medium of instruction shall be English.

f) Scheme of Examination: At the end of each semester there is University Examination
of three hours duration in each of the theory paper/practical.

R2. Each semester shall be of 90 working days from the date of commencement of the each
Semester.

R3. Attendance: As per Bengaluru North University regulations in force for science degree
courses.

R4. A Candidate is allowed to carry over all the previous uncleared (failed) theory
papers/Practical to subsequent semesters as per Bengaluru North University regulations in
force for science degree courses.

R5. The maximum period for completion of the course shall be as per Bengaluru North
University regulations in force for science degree courses.

R6. Eligibility for admission:

a) A candidate who has passed the two years Pre-University Examination conducted by the
Pre-University Education Board in Karnataka a minimum of 35% of marks.

b) A candidate who has passed Three years Diploma in Engineering of Government of
Karnataka or any other examination considered as equivalent thereto shall be eligible for
admission with minimum of 35% of marks in aggregate in all the semester /years.

¢) Any student who has passed PUC —II Science, Arts or Commerce other than Karnataka
securing with a minimum of 35% of marks.

R8. The total number of students to be admitted to the course shall be decided by the
Bengaluru North University.

R9. Results: Results of candidate shall be declared and the classes awarded as per the
procedure followed by the Bengaluru North University.

R10. Power to Remove Difficulties:

a) If may difficulty arises in giving effect to the provisions of these regulations, the Vice-
Chancellor may be order make such provisions not inconsistent with the Act, Statutes,
Ordinances or other Regulations, as appears to be necessary to expedient to remove the
difficulty.

b) Every order made under this shall be subject to rectification by the appropriate University
Authorities.

Page 1 of 13




R11. The question paper pattern for theory paper has three sections. (80 Marks)

1. Section A includes 12 questions, students has to attend 10 questions. Each carries 2
Marks (10 * 2 = 20)

2. Section B includes 8 questions (question may contain sub questions), students has to
attend 6 questions. each carries 5 Marks (6 * 5 = 30)

3. Section C includes 4 questions (question may contain sub questions), students has to
attend 3 questions. each carries 10 Marks (3 * 10 = 30)

R12. Internal Assessment Scheme for Theory (4 Credits).

Assessment Criteria

Two test ( Each carries 5 marks)
Assignment
Seminar

Total

R13. Internal Assessment Scheme for Theory (2 Credits).

Assessment Criteria

Test
Assignment

Total

R14. Internal Assessment Scheme for Practical (2 Credits).

Assessment Criteria

Test
Record

Total

R15. Evaluation Scheme for Practical Examination (SEE).

Assessment Criteria

Write up two programs (one from Section-A and Section-B)
Execution and output
Viva Voice based on Lab Activities

Total
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Course Content for Bachelor of Computer Applications (BCA)

Curriculum Structure
Program: BCA Subject: Computer Applications

No.of
Hours /
Per Weak | SEE

Language-I 3+0 4 80 | 20

Marks Total
A Credits

Credits
(L+P)

Course .
Semester Code Title of the Paper

English-I 3+0 80 | 20

4
Fundamentals of Computers 4+0 4 80 |20
4

Programming in C 4+0 80 |20

Computational Discrete
Mathematics

Office Automation Lab 0+2 40 | 10

4+0 80 |20

C Programming Lab 0+2 40 |10

Constitutional Values-I 2+0 40 | 10

Language-I11 3+0 80 |20

English-11 3+0 80 |20

Data Structures Using C 4+0 80 |20

Statistical Methods using R
Programming

4+0 80 |20

Operating System Concepts 4+0 80 |20

Data Structures Lab 0+2 40 | 10

R Programming Lab 0+2 40 |10

Constitutional Values-11 2+0 40 | 10
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Semester: |
CA1T1: Fundamentals of Computers

Course Code: CALT1 Course Title: Fundamentals of Computers

Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs):

The student will be able to:

* Introduction to computers, classification of computers, anatomy of computer.
* Perform number conversions from one system to another system.

» Algorithm, Flowchart and Flowgorithm.

» Basics of Internet and E-mail, MS-Word, MS-Excel, MS-PowerPoint.

Course Content Hours

Unit-1 15

Fundamentals of Computers: Introduction to Computers - Computer Definition,
Characteristics of Computers, Evolution and History of Computers, Types of Computers,
Basic Organisation of a Digital Computer. Computer Language and Software: Machine
Language, Assembly Language, High Level Language, Assembler, Compiler, Interpreter.
Software — System and Application Software. Algorithm, Flowchart and Pseudo code with
Examples. Introduction to Flowgorithm, Flowgorithm Features.

Unit-11 | 15

Input/Output Devices: Input Device — keyboard, mouse, scanner, MICR, OMR. Output
Devices — VDU, Printers — Dot Matrix, line printers and page printers. Computer Memory:
Memory Concept, Memory Cell, Memory Organisation, Semiconductor Memory — RAM,
ROM, PROM, EPROM, Secondary Storage Devices — Magnetic Tape, Magnetic Disk-Floppy
Disk, Hard Disk, Compact Disk. Logic Gates: The Inverter, The AND gate, The OR gate,
The NAND gate, NOR gate, The Exclusive—OR gate and Exclusive-NOR gate.

Unit-111 | 15

Number Systems — Different types, conversion from one number system to another; Computer
Codes — BCD, Gray Code, ASCII and Unicode; Introduction of Internet and email: Features
of Internet, Internet applications, web browser, search engine, e-mail, How to create e-mail,
E-mail operations, E-mail-attaching a document,

Unit-1V | 15

MS Office: Introduction to MS Office, Components and Features.

MS Word: Creating Letter, Table, Fonts, Page Layout Document, Formatting, Spell Check,
Print Preview, Template, Color, Mail Merge, Auto Text, Inserting Picture, Word Art.

MS Excel: Introduction to Excel, Sorting, Graphs, Scientific Functions.

PowerPoint: Introduction to PowerPoint, Creation of Slides, Inserting Pictures, Preparing
Slide Show with Animation.

References:
1. Pradeep K. Sinha and Priti Sinha: Computer Fundamentals (Sixth Edition), BPB
Publication
2. Floyd, Thomas L, “Digital Computer Fundamentals”, 10 th Edition, University Book
Stall,
3. Bartee, Thomas C, “Digital Computer Fundamentals”, 6th Edition, TMH.
Introduction to Computer Science, ITL Education Solutions, Pearson Education
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CAL1T2: Programming in C

Course Code: CA1T2 Course Title: Programming in C

Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs):
After completing this course satisfactorily, a student will be able to:
* Confidently operate Desktop Computers to carry out computational tasks.

* Understand working of Hardware and Software and the importance of operating systems.

* Understand programming languages, number systems, peripheral devices, networking,
multimedia and internet concepts.

* Read, understand and trace the execution of programs written in C language.
* Write the C code for a given problem.

* Perform input and output operations using programs in C.

» Write programs that perform operations on arrays, strings, pointers and files.

Course Content Hours

Unit-I 15

Overview of C Language: History of C, Character set, C tokens, Identifiers, Keywords, Data
types, Variables, Constants, Symbolic Constants , Operators in C, Hierarchy of Operators,
Expressions, Type Conversions and Library Functions. Managing Input and Output
Operation: Formatted and Unformatted 1/0 Functions.

Unit-11 | 15

Decision making, branching and looping: Decision Making Statements - if Statement, if—else
statement, nested if statement, else—if ladder, switch statement, Looping - while, do-while,
for loop, Nested loop, break, continue, and goto statements. Functions: Function Definition,
prototyping, types of functions, passing arguments to functions, Nested Functions, Recursive
functions.

Unit-111 | 15

Arrays: Declaring and Initializing, One Dimensional Arrays, Two Dimensional Arrays, Multi
Dimensional Arrays - Passing arrays to functions. Strings: Declaring and Initializing strings,
Operations on strings, Arrays of strings, passing strings to functions. Storage Classes -
Automatic, External, Static and Register Variables. Structures-Declaring and Initializing,
Nested structure, Array of Structure, Passing Structures to functions, Unions, typedef, enum,
Bit fields.

Unit-1V | 15

Pointers — Declarations, Pointer arithmetic, Pointers and functions, Call by value, Call by
reference, Pointers and Arrays, Arrays of Pointers, Pointers and Structures. Meaning of static
and dynamic memory allocation, Memory allocation functions. Files - File modes, File
functions, and File operations, Text and Binary files, Command Line arguments. C
Preprocessor directives, Macros — Definition, types of Macros, Creating and implementing
user defined header files.

References:

1. C: The Complete Reference, By Herbert Schildt.

2. C Programming Language, By Brain W. Kernighan

3. Kernighan & Ritchie: The C Programming Language (PHI)
4. P. K. Sinha & Priti Sinha: Computer Fundamentals (BPB)
5. E. Balaguruswamy: Programming in ANSI C (TMH)
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CA1T3: Computational Discrete Mathematics

Course Code: CA1T3 Course Title: Computational Discrete Mathematics

Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs):
After completing this course satisfactorily, a student will be able to:
* To understand the basic concepts of mathematical reasoning, set and functions.

* To understand various counting techniques and principle of inclusion and exclusion.

* Understand the concepts of various types of relations, partial ordering and equivalence
relations.

* Apply the concepts of generating functions to solve the recurrence relations.
* Familiarize the fundamental concepts of graph theory and shortest path algorithm.

Course Content Hours

Unit-I 15

The Foundations: Basic Concepts, Propositions, Truth Table, Connectives and Compound
Propositions, Implication, Biconditional of Connectives, Converse, Inverse and Contra
positive of an Implication, Tautology, Contradiction, Logical Equivalence, Applications of
Propositional Logic, Propositional Equivalences. Basic Structures: Definition, Types of sets,
Operation on Sets, Union, Intersection and Complements of Sets, Cartesian Product,
Cardinality of Set. Determinants: Definition, Minors, Cofactors, Properties of Determinants.
Matrices: Definition, Types of Matrices, Addition, Subtraction, Scalar Multiplication and
Multiplication of Matrices, Adjoint, Inverse, Cramer’s Rule.

Unit-11 | 15

Counting: Basics of counting, Pigeonhole principle, Permutation and combination, Binomial
Coefficient and Combination, Generating Permutation and Combination. Advanced Counting
Techniques: Applications of Recurrence Relations, Solving Linear Recurrence Relations,
Generating functions, Inclusion-Exclusion, Applications of Inclusion-exclusion.

Unit-111 | 15

Induction and Recursion: Mathematical Induction, Strong Induction and Well-Ordering,
Recursive Definitions and Structural Induction, Recursive Algorithms, Program Corrections.
Relations and Functions: Properties of Relations, Equivalence Relation, Partial Order Relation
Function: Domain and Range, Onto, Into and One to One Functions, Composite and Inverse
Functions.

Unit-1V | 15

Graphs: Graphs and Graph models, Graph Terminology and Special Types of Graphs,
Representing Graphs and Graph Isomorphism, Connectivity, Euler and Hamilton Paths,
Shortest-Path Problems, Planar Graphs, Graph Coloring.

References:

1. Discrete Mathematics and Its Applications, Kenneth H. Rosen: Seventh Edition.

2. Discrete Mathematical Structure, Bernard Kolman, Robert C, Busby, Sharon Ross.
3. Graph Theory with Applications to Engg and Comp. Sci: Narsingh Deo-PHI.

4. Discrete and Combinatorial Mathematics Ralph P. Grimaldi, B. V. Ramatta, Pearson,
Education, 5 Edition.

5. Discrete Mathematical Structures, Trembley and Manohar.
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CA1P1: Office Automation Lab

Course Code: CA1P1 Course Title: Office Automation Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section - A
1. Write a leave letter to the principal by using different alignments using MS-Word.
2. Create a bio-data using different alignments and use the page border using MS-Word.
.3. Create a time table of your class using MS-Word.
4. Create documents of your own and write the steps using MS-Word:

a) Insert Pictures
b) Insert Shapes

5. Create a documents using MS-Word.

a) The word “MS-Word” as the watermark of the document.
b) Set the background color of the document.

c) Choose the indent tab.

d) Change the space between paragraphs by adding space.

6. To prepare students mark sheet with the fields of Name, Register_Number, Markl1, Mark2,
Mark3, Total, Average, Result and Class using MS-Excel.

7. To prepare employees payroll data with the fields of SI.No. Name, Basic_pay, HRA, DA,
PF, Gross_salary and Net_salary.

a) Calculate HRA (10 % of Basic Pay), DA (25% of Basic Pay), DA (12% of Basic

Pay).
b) Calculate Gross_salary=Basic_pay+HRA+DA.
c) Calcualte Net_salary=Gross_salary-PF

8. Prepare a bar chart and pie chart for analysis of five year results of your college using MS-
Excel.

9. Create a line chart and bar chart using its data series using MS-Excel.

10. To prepare worksheet contains Name and Sales of 10 salesmen. Calculate commission as
per the following:

Sales Commission
First 30,000 5%

Next 40,000 10%

Excess 15%

Section - B
1. Create a power-point presentation with minimum 5 slides.
a. The first slide must contain the topic of the presentation and name of the presentation.
b. Second slide must contain at least 5 bullets, 5 numbers.

c. The heading must be, font size:32, font-face: Arial Rounded MT Bold, font-color:
blue.

d. Last slide must contain “Thank you”.
2. Create a power-point presentation with minimum 5 slides.
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a. Use custom animation option to animate the text; the text must move left to right one
line at a time.

b. Use proper transition for the slides.
3. Create a PowerPoint presentation with different animation format.
4. Create a PowerPoint presentation for company product by using different features.

5. Create a presentation about Computer Generations. The presentation should contain 5
slides, one for each generation. Apply transaction effect and slide advances in every two
seconds automatically.

6. Using flowgorithm software, Execute different arithmetic tasks for sum, average, product,
difference, quotient and remainder of given numbers.

7. Using flowgorithm software to calculate the area of shapes for square, rectangle, circle and
triangle.

8. Using flowgorithm software,

a. Calculate the Fahrenheit to Celsius. F=(celsius*1.8)+32.

b. Calculate the Celsius to Fahrenheit. C=(Fahrenheit-32)/1.8.
9. Using flowgorithm software to check the given year is leap year or not.
10. Using flowgorithm software to find the largest of three integer numbers.

CA1P2: C Programming Lab

Course Code: CA1P2 Course Title: C Programming Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section-A
1. Program to read radius of a circle and to find area and circumference.
2. Program to read three numbers and find the biggest of three.
3 Program to generate N primes.
4. Program to read a number, find the sum of the digits, reverse the number and check it for
palindrome.
5. Program to read numbers from keyboard continuously till the user presses 999 and to find
the sum of only positive numbers.
6. Program to read percentage of marks and to display appropriate message (Demonstration
of else-if ladder).
7. Program to find the roots of quadratic equation (demonstration of switch case statement).
8. Program to read marks scored by N students and find the average of marks (Demonstration
of single dimensional array).
9. Program to remove duplicate element in a single dimensional array.
10. Program to perform addition and subtraction of matrices

Section-B
1. Program to find the length of a string without using built in function

2. Program to demonstrate string functions.

3. Program to demonstrate pointers in C.

4. Program to check a number for prime by defining isprime( ) function.

5. Program to read, display and add two m x n matrices using functions.

6. Program to read, display and multiply two m x n matrices using functions.
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7. Program to read a string and to find the number of alphabets, digits, vowels, consonants,
spaces and special characters.

8. Program to reverse a string using pointer

9. Program to swap two numbers using pointers

10. Program to demonstrate student structure to read and display records of N students.
Semester: |1

CA2T1: Data Structures using C

Course Code: CA2T1 Course Title: Data Structures using C

Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs):

After completing this course satisfactorily, a student will be able to:
* Describe how arrays, records, linked structures, stacks, queues, trees, and graphs are
represented in memory and used by algorithms
* Describe common applications for arrays, records, linked structures, stacks, queues, trees,
and graphs
» Write programs that use arrays, records, linked structures, stacks, queues, trees, and
graphs
» Demonstrate different methods for traversing trees.
* Describe the concept of recursion, give examples of its use.
* Discuss the computational efficiency of the principal algorithms for sorting and searching.

Course Content Hours

Unit-1 15

Introduction and Overview: Definition, Elementary data organization, Data Structures, data
structures operations, Abstract data types, Complexity of algorithms, asymptotic notations for
complexity of algorithms. Arrays: Definition, Linear arrays, arrays as ADT, Representation of
Linear Arrays in Memory, Traversing Linear arrays, Inserting and deleting elements,
Multidimensional arrays, Representation of multidimensional Arrays and Sparse matrices.

Unit-11 15

Sorting: Bubble sort, Insertion sort, Selection sort, Searching: Linear Search, Binary search.
Linked list: Definition, Representation of Singly linked list in memory, Traversing a Singly
linked list, Searching a Singly linked list, Memory allocation, Garbage collection, Insertion
into a singly linked list, Deletion from a singly linked list; Doubly linked list, Header linked
list, Circular linked list.

Unit-111 15

Stacks — Definition, Array representation of stacks, Linked representation of stacks, Stack as
ADT, Arithmetic Expressions: Polish Notation, Application of Stacks, Recursion, Towers of
Hanoi, Implementation of recursive procedures by stack. Queues — Definition, Array
representation of queue, Linked list representation of queues Types of queue: Simple queue,
Circular queue, Double ended queue, Priority queue, Operations on Queues, Applications of
queues
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Unit-1V 15

Tree — Definitions, Binary trees, Representing binary trees in memory, Traversal of binary
tree; preorder, inorder and postorder traversal; Binary Search Trees, Searching, Inserting and
Deleting in a Binary Search Tree. Graphs: Graph terminology, Sequential representation of
Graphs: Adjacency matrix, Graph Traversals: Breadth First Search and Depth First Search.

References:

1. Ellis Horowitz and Sartaj Sahni: Fundamentals of Data Structures
2. Tanenbaum: Data structures using C (Pearson Education)

3. Kamathane: Introduction to Data structures (Pearson Education)
4.Y. Kanitkar: Data Structures Using C (BPB)

CA2T2: Statistical Computing and R Programming

Course Code: CA2T2 Course Title: Statistical Computing and R Programming

Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs):
After the successful completion of the course, the student will be able to:

e Explore fundamentals of statistical analysis in R environment.

e Describe key terminologies, concepts and techniques employed in Statistical
Analysis.
Define Calculate, Implement Probability and Probability Distributions to solve a wide
variety of problems.
Conduct and interpret a variety of Hypothesis Tests to aid Decision Making.
Understand, Analyse, and Interpret Correlation Probability and Regression to analyse

the underlying relationships between different variables.

Course Content Hours

Unit-I 15

The Language: Introduction — Advantages of R over Other Programming Languages, R
Studio: R script file, Handling Packages in R: Installing R Package, Syntax, Comments,
Operators, R Keywords, R Data Types - numeric, Integer, logical, complex, character and
raw, Variables, Input and Output statement, Data Structures — Strings, Vectors, Matrices,
Arrays, Non-numeric Values, Lists and Data Frames, Special Values, Classes, and Coercion,
Reading and Writing Files.

Unit-11 15

Programming: Conditions and Loops - If statements - Stand-Alone Statement, Using If Else,
Nesting and Stacking Statements, The Switch Function. Coding Loops - For Loops, While
Loops, Repeat Loop, Other Control Flow Mechanisms - Declaring Break, Next and goto
statement, R-Function: function definition, Built-in functions: Basic Math function - min(),
max (), sum(), sgrt(),abs(),ceiling(),floor(), trunc(), round(), cos(), sin(), tan(), String function -
grep(), nchar() , paste(), sprintf(), substr(), strsplit(), regex() gregexpr(), toupper(), tolower(),
paste(), User Defined Function, Exception Handling, Progress and Timing, Visibility.
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Unit-111 15

Statistics and Probability: Elementary Statistics, Basic data visualisation, probability,
common probability distributions: common probability mass functions - Bernoulli, Binomial,
Poisson distributions, common probability density functions - Uniform, Normal, Student’s t-
distribution.

Unit-1V 15

Statistical Testing and Modelling: Sampling distributions, hypothesis testing, Analysis of
variance, Simple linear regression, multiple linear regressions. Advanced graphics: Basic
Plotting, plot customization, plotting regions and margins, point and click coordinate
interaction, customizing traditional R plots, specialized text and label notation, Defining
colors and plotting in higher dimensions.

References:

1 Tilman M. Davies, “The book of R: A first course in programming and statistics”, San
Francisco, 2016.

2 Vishwas R. Pawgi, “Statistical computing using R software”, Nirali prakashan publisher, el
edition, 2022.

3 https://www.geeksforgeeks.org/r-tutorial/

4. https://www.tutorialspoint.com/r/index.htm

CA2T3: Operating System Concepts

Course Code: CA2T3 Course Title: Operating System Concepts

Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs):
At the end of the course, students will be able to:

e Explain the fundamentals of the operating system.

e Comprehend multithreaded programming, process management, process
synchronization, memory management and storage management.
Compare the performance of Scheduling Algorithms
Identify the features of 1/0 and File handling methods.

Course Content Hours

Unit-1 15

Introduction to Operating System: Definition, History and Examples of Operating System;
Computer System organization; Types of Operating Systems; Functions of Operating System;
Systems Calls; Operating System Structure. Process Management: Process Concept- Process
Definition, Process State, Process Control Block, Threads; Process scheduling-
Multiprogramming, Scheduling Queues, CPU Scheduling, Operations on Processes- Creation
and Termination of Processes; Inter process communication (IPC)- Definition and Need for
Inter process Communication, CPU Scheduling Criteria, Scheduling algorithm, Multiple
Processor Scheduling, Real time Scheduling.
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Unit-11 15

Process Synchronization: Introduction; Race Condition; Critical Section Problem and
Peterson’s Solution; Synchronization Hardware, Semaphores; Classic Problems of
Synchronization- Readers and Writers Problem, Dining Philosophers Problem; Monitors.
Deadlocks: System Model; Deadlocks Characterization; Methods for Handling Deadlocks;
Deadlock Prevention; Deadlock Avoidance; Deadlock Detection; and Recovery from
Deadlock

Unit-111 15

Memory Management: Logical and Physical Address Space; Swapping; Contiguous
Allocation; Paging; Segmentation; Segmentation with Paging. Virtual Memory: Introduction
to Virtual Memory; Demand Paging; Page Replacement; Page Replacement Algorithms;
Allocation of frames, Thrashing.

Unit-1vV 15

File System: File Concepts- Attributes, Operations and Types of Files; File System; File
Access methods; Directory Structure; Protection; File System Implementation- File System
Structure, Allocation Methods, Free Space Management. Disk Structure & Scheduling
methods, Disk management, Swap — Space management.

References:

1. Operating System Concepts, Silberschatz’ et al., 10thEdition, Wiley.

2. Operating System Concepts - Engineering Handbook, Ghosh PK.

3. Operating Systems - Internals and Design Principles, William Stallings, 9th Edition,
Pearson.

4. Operating Systems — A Concept Based Approach, Dhamdhere, 3rd Edition, McGraw Hill
Education India.
5. Modern Operating Systems, Andrew S Tanenbaum, 4th Edition, Pearson.

CAZ2P1: Data Structures Lab

Course Code: CA2P1 Course Title: Data Structures Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section-A
. Program to find GCD using recursive function
. Program to display Pascal Triangle using binomial function
. Program to generate n Fibonacci numbers using recursive function.
. Program to implement Towers of Hanoi.
. Program to implement dynamic array, find smallest and largest element of the array.
. Program to create two files to store even and odd numbers.
. Program to create a file to store student records.
. Program to read the names of cities and arrange them alphabetically.
. Program to sort the given list using selection sort technique.
10. Program to sort the given list using bubble sort technique.
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Section-B
. Program to sort the given list using insertion sort technigue.
. Program to sort the given list using quick sort technique.
. Program to sort the given list using merge sort technique.
. Program to search an element using linear search technique.
. Program to search an element using recursive binary search technique.
. Program to implement Stack.
. Program to convert an infix expression to postfix.
. Program to implement simple queue.
. Program to implement linear linked list.
10. Program to display traversal of a tree.

CA2P2: R Programming Lab

© 00 N O OB W N B

Course Code: CA2P2 Course Title: R Programming Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section-A

. Write a R program that includes various data types in R.

. Write a R program for different types of data structures in R

. Write a R program that includes linear algebra operations on vectors and matrices.

. Write a R program that includes various looping statements.

. Write a R program for quick sort implementation, binary search tree.

. Write a R program for calculating cumulative sums, products, minima, maxima and
calculus.

. Write a R program for finding stationary distribution of Markanov chains.

. Write a R program for any visual representation of an object with creating graphs
using graphic functions: Plot(),Hist(), Linechart(),Pie(),Boxplot(),Scatterplots().

. Write a R program with any dataset containing data frame objects, indexing, and
subsetting data frames, and employ manipulating and analyzing data.

. Write a program to create any application of Linear Regression in a multivariate

context for predictive purposes.

Section-B

. Write a R program to take input from the user (name, age, address, city, state) and
display the values. Also, print the version of the R installation.

. Write a R program that includes different operators.

. Write a R program to default values for arguments, returning complex objects.

. Write a R program to create and store an array of 4 x 4 matrix and calculate its sum

. Write a R program that includes various if statements.

. Write a R program to calculate both simple interest and compound interest using
functions.

. Write a R program to implement various statistical functions in R.

. Write a R program to find Correlation and Covariance.

. Write a R program to import the data set and perform an ANOVA test.

. Write a R program to define colors in various ways. (Use of named colors, RGB

colors, hexadecimal color codes, and the colors()).
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Regulations, Scheme of study and Examination for BCA Degree Course under
Choice Based Credit System - Semester System (SEP Scheme)
(With effect from 2024 -2025)

R1. a) Title of the course: Bachelor of Computer Applications

b) Duration of the Course: Durations of the undergraduate programme shall extend SIX
semesters (Three academic years) for the regular Bachelor Degree.

c) Scheme of study: there shall be six theory papers and two practical from first semester to
five semesters.

d) There will be four theory, one practical and one project/Internship in sixth semester. The
project work shall be carried out either independently or jointly (maximum of three students)

e) Medium of Instruction: The medium of instruction shall be English.

f) Scheme of Examination: At the end of each semester there is University Examination of
three hours duration in each of the theory paper/practical.

R2. Each semester shall be of 90 working days from the date of commencement of the each
Semester.

R3. Attendance: As per Bengaluru North University regulations in force for science degree
courses.

R4. A Candidate is allowed to carry over all the previous uncleared (failed) theory
papers/Practical to subsequent semesters as per Bengaluru North University regulations in force
for science degree courses.

R5. The maximum period for completion of the course shall be as per Bengaluru North
University regulations in force for science degree courses.

R6. Eligibility for admission:

a) A candidate who has passed the two years Pre-University Examination conducted by the Pre-
University Education Board in Karnataka a minimum of 35% of marks.

b) A candidate who has passed Three years Diploma in Engineering of Government of Karnataka
or any other examination considered as equivalent thereto shall be eligible for admission with
minimum of 35% of marks in aggregate in all the semester /years.

c) Any student who has passed PUC —IlI Science, Arts or Commerce other than Karnataka
securing with a minimum of 35% of marks.

R8. The total number of students to be admitted to the course shall be decided by the Bengaluru
North University.

R9. Results: Results of candidate shall be declared and the classes awarded as per the procedure
followed by the Bengaluru North University.

R10. Power to Remove Difficulties:

a) If may difficulty arises in giving effect to the provisions of these regulations, the Vice-
Chancellor may be order make such provisions not inconsistent with the Act, Statutes,
Ordinances or other Regulations, as appears to be necessary to expedient to remove the
difficulty.

b) Every order made under this shall be subject to rectification by the appropriate University
Authorities.
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R11. The question paper pattern for theory paper has three sections. (80 Marks)

1. Section A includes 12 questions, students has to attend 10 questions. Each carries 2
Marks (10 * 2 = 20)

2. Section B includes 8 questions (question may contain sub questions), students has to
attend 6 questions. each carries 5 Marks (6 * 5 = 30)

3. Section C includes 4 questions (question may contain sub questions), students has to
attend 3 questions. each carries 10 Marks (3 * 10 = 30)

R12. Internal Assessment Scheme for Theory (4 Credits).

Assessment Criteria

Two test ( Each carries 5 marks)
Assignment
Seminar

Total

R13. Internal Assessment Scheme for Theory (2 Credits).

Assessment Criteria

Test
Assignment

Total

R14. Internal Assessment Scheme for Practical (2 Credits).

Assessment Criteria

Test
Record

Total

R15. Evaluation Scheme for Practical Examination (SEE).

Assessment Criteria

Write up two programs (one from Section-A and Section-B)
Execution and output
Viva Voice based on Lab Activities

Total
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Course Content for Bachelor of Computer Applications (BCA)

Program: BCA

Curriculum Structure

Subject: Computer Applications

Semester

Course
Code

Title of the Paper

Credits
(L+P)

No. of
Teaching
Hours /
Per Week

Marks

Total

SEE

IA Credits

Language-I11

3+0

4

80

20

English-111

3+0

4

80

20

Obiject Oriented Concepts using
JAVA

4+0

4

80

20

Database Management Systems

4+0

80

20

Design and Analysis of
Algorithms

4+0

80

20

Java Programming Lab

0+2

40

10

DBMS Lab

0+2

40

10

Shell Programming Lab

0+2

40

10

Internet of Things / Cloud
Computing

2+0

40

10

Language-1V

3+0

80

20

English-1V

3+0

80

20

Python Programming

4+0

80

20

Acrtificial Intelligence &
Applications

4+0

80

20

Computer Networks

4+0

80

20

Python Programming Lab

0+2

40

10

Acrtificial Intelligence Lab using
Python

0+2

40

10

Constitutional Moral VValues-11

2+0

40

10

Fundamentals of Data Science /
Machine Learning

2+0

40

10
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Semester: |11
CA3T1: Object Oriented Concepts using JAVA

Course Code: CA3T1 Course Title: Object Oriented Concepts using JAVA

Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Understand the features of Java and the architecture of JVM.

CO2 | Write, compile, and execute Java programs that may include basic data types and
control flow constructs and how type casting is done

CO3 | Identify classes, objects, members of a class and relationships among them needed
for a specific problem and demonstrate the concepts of polymorphism and
inheritance.

CO4 | To demonstrate programs based on interfaces and threads, Explain the benefits of
Java exceptional handling mechanism.

CO5 | Write, compile, execute Java programs that include GUIs and event driven
programming and also programs based on files

Course Content Hours

Unit-I 15

Introduction to Java: Java History, Java Features, How Java differs from C, Java and
Internet, Java and World Wide Web, Web Browsers, Hardware and Software Requirements,
Java Support Systems, Java Environment. Overview of Java Language: Introduction,
Structure of Java program, Implementing a Java Program, Java Virtual Machine, Command
Line Arguments, Programming Style. Constants, Variables, and Data Types: Introduction,
Tokens, Constants, Variables, Data Types, Declaration of Variables, Giving Values to
Variables, Scope of Variables, Symbolic Constants, Type Conversions, Getting Values of
Variables, Standard Default Values, Operators and Expressions: Introduction, Arithmetic
Operators, Relational Operators, Logical Operators, Assignment Operators, Increment and
Decrement Operators, Conditional Operators, Bitwise Operators, Special Operators,
Arithmetic Expressions, Evaluation of Expressions, Precedence of Arithmetic Operators,
Associativity, Mathematical Functions. Decision making and branching: if and switch
statements, Decision making and looping: The while, do while and for loops, Jumps in
Loops Labeled Loops.

Unit-11 | 15
Classes, Objects and Methods: Introduction, Defining a Class, Adding Variables, Adding
Methods, Creating Objects, Accessing Class Members, Constructors, Methods Overloading,
Static Members, Nesting of Methods, Inheritance: Extending a Class, Types of inheritance,
Overriding Methods, Final Variables and Methods, Finalizer methods, Abstract Methods and
Classes, Visibility Control. Arrays, Strings and Vectors: Arrays, One-dimensional Arrays,
Creating an Array, Two -Dimensional Arrays, Creating an Array, Two — dimensional
Arrays, Strings, Vectors, Wrapper Classes.

Unit-111 | 15
Interfaces: Introduction, Defining Interfaces, Extending Interfaces, Implementing Interfaces,
Accessing Interface Variables. Packages: Putting Classes together: Introduction, Java API
Packages, Using System Packages, Naming Conventions, Creating Packages, Accessing a
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Package, Using a Package, Adding a Class to a Package, Hiding Classes. Multithreaded
Programming: Introduction, Creating Threads, Extending the Thread Class, Stopping and
Blocking a thread, Life Cycle of a thread, Using Thread Methods, Thread Exceptions,
Thread Priority, Synchronization, Implementing the ‘Runnable’ Interface. Managing Errors
and Exception: Introduction, Types of Exception Handling Code, Multiple Catch Statements,
Using Finally Statement, Throwing Our Own Exceptions, Using Exceptions for Debugging.
Unit-1V | 15

Applet Programming: Introduction, How Applets Differ from Applications, Preparing to
Write Applets, Building Applet Code, Applet Life Cycle, Creating an Executable applet,
Designing a Web Page, Applet Tag, Adding Applet to HTML File, running the Applet, More
About HTML Tags, Displaying Numerical Values, Getting Input from the User. Graphics
programming: Introduction, The Graphics Class, Lines and rectangles, circles, and Ellipses,
Drawing Arcs, Drawing Polygons, Lines Graphs, Using Control Loops in Applets, Drawing
Bar Charts. Managing Input/Output Files in Java: Introduction, Concept of Streams, Stream
Classes, Byte Stream Classes, Character Stream Classes, Using Streams, Other Useful 1/0
Classes, Using the File Class, Input / Output Exceptions, Creation of Files, Reading /
Writing Characters, Reading / Writing Bytes, Handling Primitive Data Types, Concatenating
and Buffering Files, Interactive Input and output, Other Stream Classes.

References:

1. Programming with Java, By E Balagurusamy — A Primer, Fourth Edition, Tata McGraw Hill
Education Private Limited.

2. Core Java Volume | — Fundamentals, By Cay S. Horstmann, Prentice Hall

3. Object Oriented Programming with Java : Somashekara, M.T., Guru, D.S., Manjunatha, K.S

4. Java 2 - The Complete Reference — McGraw Hill publication.

5. Java - The Complete Reference, 7th Edition, By Herbert Schildt— McGraw Hill publication.

CA3T2: Database Management Systems

Course Code: CA3T3 Course Title: Database Management Systems

Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Explain the various database concepts and the need for database systems.

CO2 | Identify and define database objects, enforce integrity constraints on a database
using DBMS.

CO3 | Demonstrate a Data model and Schemas in RDBMS.

CO4 | Identify entities and relationships and draw ER diagram for a given real-world
problem.

CO5 | Convert an ER diagram to a database schema and deduce it to the desired normal
form.

CO6 | Formulate queries in Relational Algebra, Structured Query Language, (SQL) for
database manipulation.

CO7 | Explain the transaction processing and concurrency control techniques
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Course Content Hours
Unit-1 15

Introduction to Databases: Database, Characteristics of database approach. Database users.
Data models. Database schema. Database architecture. Data independence, interfaces, and
classification of DBMS. Advantages of using DBMS. E-R Model: Entity-Relationship model:
E-R Model Concepts: Entity, Entity types, Entity sets, Attributes, Types of attributes, key
attribute, and domain of an attribute. Relationships between the entities. Relationship types,
roles and structural constraints, degree and cardinality ratio of a relationship. Weak entity
types, E -R diagram.

Unit-I1 15

Relational Data Model: Relational model concepts, characteristics of relations. Relational
model constraints, Domain constrains, key constraints, primary and foreign key constraints,
integrity constraints and null values. SQL.: Introduction to SQL, Data types, Types of database
languages, DDL, DML, DCL, TCL, Aggregate functions, grouping, nested sub queries, views.
Unit-111 15

Relational Algebra: Basic Relational Algebra operations. Set theoretical operations on
relations, Join Operation. Data Normalization: Anomalies in relational database design.
Decomposition. Functional dependencies. Types of normal form, first, second and third
normal form. Boyce-Codd normal form. PL/SQL, Introduction, Data types, Syntax of
PL/SQL, Variables, Constants, Operators, If and Case statements, Looping, Exception
handling, Cursors, Functions, Packages.

Unit-1V 15

Query Processing Transaction Management: Introduction Transaction Processing. Single user
& multiuser systems. Transactions: read & write operations. Need of concurrency control:
The lost update problem, Dirty read problem. Types of failures. Transaction states. Desirable
properties (ACID properties) of Transactions. Concurrency Control Techniques: Locks and
Time stamp Ordering. Deadlock & Starvation.

References:

1. Fundamentals of Database Systems, Ramez Elamassri, Shankant B. Navathe, 7th Edition,
Pearson, 2015

2. An Introduction to Database Systems, Bipin Desai, Galgotia Publications, 2010.

3. Introduction to Database System, C J Date, Pearson, 1999.

4. Database Systems Concepts, Abraham Silberschatz, Henry Korth, S.Sudarshan, 6th Edition,
McGraw Hill, 2010.

5. Database Management Systems, Raghu Rama Krishnan and Johannes Gehrke, 3rd Edition,
McGraw Hill, 2002

CA3T3: Design and Analysis of Algorithms

Course Code: CA3T3 Course Title: Design and Analysis of Algorithms
Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Understand the fundamental concepts of algorithms and their complexity, including
time and space complexity, worst-case and average-case analysis, and Big-O
notation.
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Design algorithms for solving various types of problems, such as Sorting,
Searching, Graph traversal, Decrease-and-Conquer, Divide-and-Conquer and
Greedy Techniques.

Analyze and compare the time and space complexity of algorithms with other
algorithmic techniques.

Evaluate the performance of Sorting, Searching, Graph traversal, Decrease-and-
Conquer, Divide-and-Conquer and Greedy Techniques using empirical testing and
benchmarking, and identify their limitations and potential improvements.

Apply various algorithm design to real-world problems and evaluate their
effectiveness and efficiency in solving them.

Course Content Hours

Unit-I 15
Introduction: What is an Algorithm? Fundamentals of Algorithmic problem solving,
Fundamentals of the Analysis of Algorithm Efficiency, Analysis Framework, Measuring the input
size, Units for measuring Running time, Orders of Growth, Worst-case, Bestcase and Average-
case efficiencies. Asymptotic Notations and Basic Efficiency classes, Informal Introduction, O-
notation, Q-notation, 6-notation, mathematical analysis of non-recursive algorithms, mathematical
analysis of recursive algorithms.

Unit-11 | 15
Brute Force & Exhaustive Search: Introduction to Brute Force approach, Selection Sort and
Bubble Sort, Sequential search, Exhaustive Search- Travelling Salesman Problem and Knapsack
Problem, Depth First Search, Breadth First Search.

Unit-111 | 15
Decrease-and-Conquer: Introduction, Insertion Sort, Topological Sorting Divide-and-
Conquer: Introduction, Merge Sort, Quick Sort, Binary Search, Binary Tree traversals and
related properties.

Unit-1V | 15
Greedy Technique: Introduction, Prim’s Algorithm, Kruskal’s Algorithm, Dijkstra’s Algorithm,
Lower-Bound Arguments, Decision Trees, P Problems, NP Problems, NP Complete Problems,
Challenges of Numerical Algorithms.
References:
1. Ellis Horowitz and Sartaj Sahni, Fundamentals of Data Structures in C, 2nd Ed, Universities
Press, 2014.
2. Seymour Lipschutz, Data Structures Schaum's Outlines, Revised 1st Ed, McGraw Hill, 2014.
3. Gilberg & Forouzan, Data Structures: A Pseudo-code approach with C, 2nd Ed, Cengage
Learning,2014.
4. Reema Thareja, Data Structures using C, 3rd Ed, Oxford press, 2012.
5. Jean-Paul Tremblay & Paul G. Sorenson, An Introduction to Data Structures with
Applications, 2nd Ed, McGraw Hill, 2013.

CA3P1: Java Programming Lab

Course Code: CA3P1 Course Title: Java Programming Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks
Section - A

1. Write a program to find factorial of list of number reading input as command line argument.

2. Write a program to display all prime numbers between two limits.
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3. Write a program to sort list of elements in ascending and descending order and show the

exception handling.
4. Write a program to implement all string operations.
5. Write a program to find area of geometrical figures using method.

6. Write a program to implement constructor overloading by passing different number of

parameter of different types.

7. Write a program to create student report using applet, read the input using text boxes and

display the o/p using buttons.

8. Write a program to calculate bonus for different departments using method overriding.

9. Write a program to implement thread, applets and graphics by implementing animation of ball

moving.

10. Write a program to implement mouse events and keyboard events
Section - B

11. Write a java program to demonstrate the usage of switch case statement.

12. Program to print first N Fibonacci numbers.

13. Write a program to find product of two matrices.

14. Write a program to accept N string and sort in ascending order.

15. Program to demonstrate the usage of classes and objects.

16. Program to implement the concepts of multiple inheritance.

17. Write a program to demonstrate the concepts of multithreaded programming.

18. Write an applet program to find the sum of two integers using user input.

19. Write an applet program to draw human face.
20. Write an applet program to create Bar Charts.

CA3P2: DBMS Lab

Course Code: CA3P2 Course Title: DBMS Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section-A
1. Execute a single line query and group functions.
2. Execute DDL Commands.
3. Execute DML Commands
4. Execute DCL and TCL Commands.
5. Implement the Nested Queries.
6. Implement Join operations in SQL
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Section-B
7. Create views for a particular table
8. Implement Locks for a particular table
9. Write PL/SQL procedure for an application using exception handling.
10. Write PL/SQL procedure for an application using cursors.
11. Write a PL/SQL procedure for an application using functions
12. Write a PL/SQL procedure for an application using package

SECL1: Shell Programming Lab

Course Code: SEC1 Course Title: Shell Programming Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

General Guidelines for Offering Skill Enhancement Course in BCA General, BCA (Data
Science) and B.Sc. (Artificial Intelligence) Degree
1. SEC practical classes shall be conducted using the same operational framework as regular
BCA/BCA(DS)/B.Sc. (Al) practical sessions with 0+0+2 credits for 0+0+4 practical hours per
week requiring minimum of 60 practical Lab hours per subject per semester.
2. The guidelines issued by the Department of Collegiate Education (DCE) can be followed for
making students batches for SEC practical for calculating corresponding workload for faculty.
e If the student strength is less than or equal to 19, a single faculty with 4 hours of
workload can be assigned.
If the student’s strength is 20 to 30, two faculties can be assigned with 8 hours of
practical workload.
When student strength exceeds more than 30, practical classes may be conducted in
parallel laboratories in the same semester.
Internal Assessment (1A) scheme and Semester End Exam (SEE) to be followed as per

regular practical examination.

List of Experiments

Section — A

. To demonstrate the usage of any five internal commands.

. To demonstrate the usage of any five external commands.

. Write a shell script to calculate simple interest.

. To print all prime numbers between m and (m<n).

. Write a shell script to reverse a given number and check whether it is palindrome or not.
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. Write a shell script to find maximum and minimum of given set.
. Write a shell script to generate and print the GCD and LCM of two integers.
. Write a shell script to count lines, words and characters in its input. (do not use wc)
. Write a shell script that displays the list of all files in the given directory.
. Write a shell script to display files which has read, write and execute permissions

Section - B
. Write a shell script to check given year is Leap year or not.

12. Write a shell script to make a basic calculator which performs addition, subtraction,
Multiplication, division.

13. Write a shell script to count number of positive, negative and zero in a given set of
numbers.

14. Write a shell script to input angles of a triangle and find out whether it is valid triangle or
not.

15. Write a shell script to find factorial of given number.

16. Write a shell script to generate a multiplication table of the given number
17. Write a shell script to count number of digits and print sum of digit of any integer
number.

18. Write a shell script to display Fibonacci series of n numbers.
19. Write a shell script to find reverse of a given string.
20. Write a shell script to check given string is palindrome or not.

DSE1: Internet of Things

Course Code: DSE1 Course Title: Internet of Things

Course Credits: 02 Teaching Hours/Week: 02

Total Contact Hours: 30 Exam Duration : 1 %2 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

Co1 Understand the various concepts and architecture of 10T systems.
CO2 Understand various applications of 10T.

CO3 Use sensors and actuators for design of 1oT.

CO4 Use various techniques of data storage and analytics in 10T.

Course Content Hours
Unit-1 10
Introduction: Features of 10T, Characteristics of 10T, Architecture, Role of cloud in 10T,
Applications of 10T: Home Automation, Smart Cities, Energy, Retail Management, Logistics,
Agriculture, Health and Lifestyle, Industrial 10T, Legal challenges, 10T design Ethics, 10T in
Environmental Protection.

Unit-11 | 10
Sensing and Actuation: Definition of Sensor, Sensor features, Resolution, Classes, Different
types of sensors, Actuator, Different types of Actuators, purpose of Sensors and Actuators in
loT
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Unit-111 | 10

IoT Application Development: Frame work for 1oT Applications-Implementation of Device

integration, Data acquisition and Integration, Device data storage on cloud/local server,

Authentication, authorization of Devices.

References:

1. Hakima Chaouchi, “The Internet of Things Connecting Objects to the Web” ISBN : 978-
1- 84821-140-7, Wiley Publications

2. 2. Olivier Hersent, David Boswarthick, and Omar Elloumi, “The Internet of Things: Key
Applications and Protocols”, WileyPublications

3. Adrian Mcewen, Hakin Cassimally, “Designing The Internet of Things”, First Edition,
Wiley, 2014.
Keysight Technologies, “The Internet of Things: Enabling Technologies and Solutions
for Design and Test”, Application Note, 2016.

. Daniel Minoli, “Building the Internet of Things with IPv6 and MIPv6: The Evolving

World of M2M Communications”, ISBN: 978-1-118-47347-4, Willy Publications

DSE1: Cloud Computing
Course Code: DSE1 Course Title: Cloud Computing
Course Credits: 02 Teaching Hours/Week: 02
Total Contact Hours: 30 Exam Duration : 1% Hours
Internal Assessment : 10 Marks Semester End Exam: 40 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:
Co1 To understand the principles of cloud architecture, models and infrastructure.
CO2 To gain knowledge about virtualization Infrastructure.
CO3 To explore and experiment with various Cloud deployment environments.
CO4 To learn about the security issues in the cloud environment.

Course Content Hours
Unit-I 10
Cloud Computing Foundation : Introduction to Cloud Computing — Move toCloud
Computing — Types of Cloud — Working of Cloud Computing.
Unit-1l | 10
Cloud Computing Architecture : Cloud Computing Technology — Cloud Architecture —
Cloud Modeling and Design - Virtualization : Foundation — Grid,Cloud and Virtualization —
Virtualization and Cloud Computing.
Unit-111 | 10
Data Storage and Cloud Computing : Data Storage — Cloud Storage — Cloud Storage from
LANSs to WANSs — Cloud Computing Services : Cloud Services — Cloud Computing at Work
— Cloud Security : Data Security — Cloud Applications.
References:
1. Cloud Computing — A Practical Approach for Learning and Implementation, A.Srinivasan and
J.Suresh, Pearson India Publications, 2014.
2. Cloud Computing: Principles and Paradigms, edited by Rajkumar Buyya, James Broberg,
Andrzej, Wiley India Publications, 2011.
3. Derrick Rountree, Ileana Castrillo: “The Basics of Cloud Computing”, Elsevier, 2014.
4. K Chandrashekaran: “Essentials of Cloud Computing”, CRC Press, 2015
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Semester: 1V
CAA4T1: Python Programming

Course Code: CA4T1 Course Title: Python Programming
Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

ourse Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Explain the basic concepts of Python Programming.

CO2 | Demonstrate proficiency in the handling of loops and creation of functions.
CO3 | Identify the methods to create and manipulate lists, tuples and dictionaries.
CO4 | Discover the commonly used operations involving file handling.

CO5 | Interpret the concepts of Object-Oriented Programming as used in Python.
CO6 | Develop the emerging applications of relevant fields using Python

Course Content

Unit-I 15

Introduction to Python: Features of Python - How to Run Python - Identifiers - Reserved
Keywords - Variables - Comments in Python - Indentation in Python - Multi-Line Statements
- Multiple Statement Group (Suite) - Quotes in Python - Input, Output and Import Functions -
Operators. Data Types and Operations: Numbers — Strings — List — Tuple — Set — Dictionary —
Data type conversion. Python Control Flow: Types of Control Flow; Control Flow
Statements- if, else, elif, while loop, break, continue statements, for loop Statement; range ()
and exit () functions.

Unit-11 15

Exception Handling: Types of Errors; Exceptions; Exception Handling using try, except and
finally. Python Functions: Types of Functions; Function Definition- Syntax, Function
Calling, Passing Parameters/arguments, the return statement; Default Parameters; Command
line Arguments; Key Word Arguments; Recursive Functions; Scope and Lifetime of
Variables in Functions. Strings: Creating and Storing Strings; Accessing Sting Characters; the
str() function; Operations on Strings- Concatenation, Comparison, Slicing and Joining,
Traversing; Format Specifiers; Escape Sequences; Raw and Unicode Strings; Python String
Methods.

Unit-111 15

File Handling: File Types; Operations on Files— Create, Open, Read, Write, Close Files; File
Names and Paths; Format Operator. Object Oriented Programming: Classes and Objects;
Creating Classes and Objects; Constructor Method; Classes with Multiple Objects; Objects as
Arguments; Objects as Return Values; Inheritance- Single and Multiple Inheritance,
Multilevel and Multipath Inheritance; Encapsulation- Definition, Private Instance Variables;
Polymorphism- Definition, Operator Overloading.

Unit-1V 15

GU Interface: The tkinter Module; Window and Widgets; Layout Management- pack, grid
and place. Python SQL.ite: The SQLite3 module; SQLite Methods- connect, cursor, execute,
close; Connect to Database; Create Table; Operations on Tables- Insert, Select, Update.
Delete and Drop Records. Data Analysis: NumPy- Introduction to NumPy, Array Creation
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using NumPy, Operations on Arrays; Pandas- Introduction to Pandas, Series and Data
Frames, Creating Data Frames from Excel Sheet and .csv file, Dictionary and Tuples.
Operations on Data Frames. Data Visualisation: Introduction to Data Visualisation;
Matplotlib Library; Different Types of Charts using Pyplot- Line chart, Bar chart and
Histogram and Pie chart.

References:

1. Think Python How to Think Like a Computer Scientist, Allen Downey et al., 2nd Edition,
Green Tea Press.

2. Introduction to Python Programming, Gowrishankar S et al., CRC Press, 2019.

3. Python Data Analytics: Data Analysis and Science Using Pandas, matplotlib, and the Python
Programming Language, Fabio Nelli, Apress®, 2015

4. Advance Core Python Programming, MeenuKohli, BPB Publications, 2021.

5. Core PYTHON Applications Programming, Wesley J. Chun, 3rd Edition, Prentice Hall, 2012.
6. Automate the Boring Stuff, Al Sweigart, No Starch Press, Inc, 2015.

CAA4T2: Artificial Intelligence & Applications

Course Code: CA4T?2 Course Title: Artificial Intelligence & Applications
Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Gain a historical perspective of Al and its foundations

CO2 | Become familiar with basic principles of Al toward problem solving.

CO3 | Get to know approaches of inference, perception, knowledge representation, and
learning.

CO4 | Understand the concepts of learning and neural networks.

Course Content Hours
Unit-I 15
Introduction- What is Artificial Intelligence, Foundations of Al, History, Al - Past, Present
and Future. Intelligent Agents- Environments- Specifying the task environment, Properties of
task environments, Agent based programs-Structure of Agents , Types of agents- Simple
reflex agents, Model-based reflex agents, Goal-based agents; and Utility-based agents.

Unit-I1 15
Problem Solving by Searching-Problem-Solving Agents, Well-defined problems and
solutions, examples Problems, Searching for Solutions, Uninformed Search Strategies-
Breadth-first search, Uniform-cost search, Depth-first search, Depth-limited search, Iterative
deepening depth-first search, Bidirectional search, Greedy best-first search, A* Search, AO*
search Informed (Heuristic) Search Strategies, Heuristic Functions

Unit-111 15
Knowledge Representation - Knowledge-Based Agents, The Wumpus World , Logic,
Propositional Logic, Propositional Theorem Proving, Effective Propositional Model
Checking, Agents Based on Propositional Logic, First-Order Logic-Syntax and Semantics of
First-Order Logic, Using First-Order Logic, Unification and Lifting Forward Chaining,
Backward Chaining

Unit-1V | 15
Learning— Forms of Learning, Supervised Learning, Machine Learning - Decision Trees,
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Regression and Classification with Linear Models, Artificial Neural Networks, Support
Vector Machines
References:

. Saroj Kaushik, Artificial Intelligence, Cengage learning, 2014.

1

2. Elaine Rich, Kevin Knight, Artificial Intelligence, Tata McGraw Hill

3. Nils J. Nilsson, Principles of Artificial Intelligence, Elsevier, 1980

4. StaurtRussel, Peter Norvig, Artificial Intelligence: A Modern Approach, Pearson
Education, 3rd Edition, 2009

5. George F Lugar, Artificial Intelligence Structure and strategies for complex, Pearson
Education, 5th Edition, 2011

CAAT3: Computer Networks
Course Code: CA4T3 Course Title: Computer Networks
Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Define wvarious data communication components in networking. Describe
networking with reference to different types of models and topologies.

CO2 | Explain various Data Communications media. Describe the physical layer functions
and components

CO3 | Describe various Data link Layer Protocols.

CO4 | Identify the different types of network devices and their functions within a network.
CO5 | Analyze and Interpret various Data Kink Layer and Transport Layer protocols.

CO6 | Explain different application layer protocols

Course Content Hours
Unit-I 15
Introduction: Computer Network, Uses of Computer Networks, Network hardware, Network
software, OSI Reference Models, TCP/IP Reference models. Physical Layer: Guided
Transmission media, Wireless transmission, Communication Satellites, Digital Modulation
and Multiplexing.

Unit-II 15
Data link layer: Design issues: framing, Error detection and correction. Elementary data link
protocols: simplex protocol, A simplex stop and wait protocol for an error-free channel, A
simplex stop and wait protocol for noisy channel. Sliding Window protocols: A one-bit
sliding window protocol, A protocol using Go-Back-N, A protocol using Selective Repeat.
Medium Access sub layer: ALOHA, CSMA, CSMA/CD, CSMA/CA, Wireless LANs, Data
link layer switching.

Unit-111 15
Network Layer: Design issues, Routing algorithms: shortest path routing, Flooding,
Hierarchical routing, Broadcast, Multicast, distance vector routing, Congestion Control
Algorithms, Quality of Service, Internetworking, The Network layer in the internet.

Unit-1V | 15
Transport Layer: Transport Services, Elements of Transport protocols, Connection
management, TCP and UDP protocols. Application Layer: Domain name system, SNMP,
Electronic Mail; the World Wide Web, HTTP, Streaming audio and video.
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References:

1. Computer Networks -- Andrew S Tanenbaum, David. j. Wetherall, 5th Edition. Pearson
Education/PHI.

2. An Engineering Approach to Computer Networks-S. Keshav, 2nd Edition, Pearson Education
3. Data Communications and Networking — Behrouz A. Forouzan. Third Edition TMH.

4. Larry L. Peterson and Bruce S. Davie, “Computer Networks A System Approach”, 5th
Edition, MKP, 2012

CA4P1: Python Programming Lab

Course Code: CA4P1 Course Title: Python Programming Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section-A
1. Write simple Python program to display message on screen
2. Write simple Python program using operators:
a) Arithmetic Operators b) Logical Operators c) Bitwise Operators
3. Write a Python program to create a calculator program.
4. Write simple Python program to demonstrate use of conditional statements:
a) if statement b) if ... else statement ~ ¢) Nested if statement
5. Write python program to demonstrate use of looping statements:
a) while loop b) for loop c) Nested loops
6. Write python program to perform following operations on Lists:
a) Create list b) Access list
c) Update list (Add item, Remove item) d) Delete list
7. Write python program to perform following operations on Tuples:
a) Create Tuple b) Access Tuple
C) Update Tuple d) Delete Tuple
8. Write python program to perform following operations on Tuples:
a) Create Set b) Access Set elements
c) Update Set d) Delete Set
9. Write python program to perform following operations on Dictionaries:
a) Create Dictionary b) Access Dictionary elements
c) Update Dictionary d) Delete Set
10. Write Python program to demonstrate math built- in functions
Section-B

11. Write Python program to demonstrate string built — in functions _
12. Develop user defined Python function for given problem:

a) Function with minimum 2 arguments b) Function returning values
13. Write a program in Python to demonstrate following operations:

a) Method overloading b) Method overriding

. Write a program in Python to demonstrate following operations:
a) Simple inheritance b) Multiple inheritance
. Write a program in Python to handle user defined exception.
. Create a GUI using Tkinter module.
. Drawing Line chart and Bar chart using Matplotlib.
. Drawing Histogram and Pie chart using Matplotlib.
. Create Array using NumPy and Perform Operations on Array.
. Create Data Frame from Excel sheet using Pandas and Perform Operations on Data Frames.
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CA4P2: Artificial Intelligence Lab using Python

Course Code: CA4P2 Course Title: Artificial Intelligence Lab using Python
Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section - A
Demonstrate the various python libraries used for machine learning.
Write a program to implement Breadth First Search.
Write a program to implement Depth First Search.
Write a program to implement A* Search algorithm.
Write a program to implement AO* Search algorithm.
Write a Program to implement Tic-Tac-Toe game.
Write a Program to implement 8-Puzzle problem.
Write a Program to implement Water-Jug problem.
Section - B
9. Write a Program to implement Travelling Salesman Problem.
10. Write a Program to implement Monkey Banana Problem.
11. Write a Program to implement Alpha-Beta Pruning.
12. Write a Program to implement 8-Queens Problem.
13. Write a Program to implement Missionaries-Cannibals Problems
14. Write a Program to implement Hill Climbing Algorithm.
15. Write a Program to implement Forward Chaining algorithm.
16. Write a Program to implement FOPL related problems.

ONoGa~WONE

DSE2: Fundamentals of Data Science

Course Code: DSE?2 Course Title: Fundamentals of Data Science

Course Credits: 02 Teaching Hours/Week: 02

Total Contact Hours: 30 Exam Duration : 1 %2 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 Understand the concepts of data and preprocessing of data.
CO2 Know simple pattern recognition methods

CO3 Understand the basic concepts of Clustering and Classification
CO4 Know the recent trends in Data Science.

Course Content Hours
Unit-I 10
Data Mining: Introduction, Data Mining Definitions, Knowledge Discovery in Databases Vs
Data Mining, DBMS Vs Data Mining, DM techniques, Problems, Issues and Challenges in
DM, DM applications.

Unit-11 | 10
Data Warehouse: Introduction, Definition, Multidimensional Data Model, Data Cleaning,
Data Integration and transformation, Data reduction, Discretization.

Unit-111 | 10
Mining Frequent Patterns: Basic Concept — Frequent Item Set Mining Methods -Apriori and
Frequent Pattern Growth algorithms -Mining Association Rules. Mining Frequent Patterns:
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Basic Concept — Frequent Item Set Mining Methods - Apriori and Frequent Pattern Growth

algorithms -Mining Association Rules.

References:

1. Jiawei Han and Micheline Kambar — “Data Mining Concepts and Techniques” Second
Edition Elsevier Publications.

2. Arun K Pujari —“Data Mining Techniques” 4" Edition, Universities Press.

3. Pang-Ning Tan, Michael Steinbach, Vipin Kumar: Introduction to Data Mining, Pearson
Education, 2012.
K.P.Soman, Shyam Diwakar, V.Ajay: Insight into Data Mining — Theory and Practice,
PHI.
Pang-Ning Tan, Michael Steinbach, Vipin Kumar - “Introduction to Data Mining”,
Pearson Education.

DSE2: Machine Learning
Course Code: DSE?2 Course Title: Machine Learning
Course Credits: 02 Teaching Hours/Week: 02
Total Contact Hours: 30 Exam Duration : 1.30 Hours
Internal Assessment : 10 Marks Semester End Exam: 40 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:
CO1 Understand the basic theory underlying machine learning.
CcO2 Understand the features of machine learning to apply on real world problems
COo3 Characterize the machine learning algorithms as supervised learning and
unsupervised learning
CO4 Learn the concepts in Bayesian analysis from probability models and methods

Course Content Hours

Unit-1 10
Introduction to Machine Learning: Introduction, Perspectives & Issues in ML, designing
learning systems, Concepts of hypotheses, Version space, inductive bias, Performance
metrics-accuracy, precision, recall, sensitivity, specificity, AUC, RoC.

Unit-11 | 10
Supervised Learning: Decision Trees Learning: Basic algorithm (ID3), Issues in Decision
Tree Learning—Overfitting, Solutions to overfitting. Instance-based learning: k-nearest
neighbour learning. Support Vector Machines: Introduction, Handling data that are linearly
separable. Artificial Neural networks: Introduction, Perceptrons, Multi-layer networks and
back-propagation.

Unit-111 | 10
Probabilistic and Stochastic Models: Bayesian Learning—Bayes theorem, Concept learning,
Maximum likelihood, Bayes optimal classifier, Naive Bayes classifier. Expectation
Maximization and Gaussian Mixture Models, Hidden MarKov models.
References:
1. Ethem Alpaydin, "Introduction to Machine Learning”, MIT Press, Prentice Hall of India,
Third Edition 2014
2. Jiawci Han and Micheline Kambers and JianPei,“Data Mining—Concepts and
Techniques”, 3rd edition, Morgan Kaufman Pub
3. Charu C.Aggarwal, “Data Classification Algorithms and Applications”, CRC Press,
2014.
. CharuC.Aggarwal, “Data Clustering Algorithms and Applications”, CRC Press, 2014.
. “Machine Learning”, Tom Mitchell, McGraw Hill Education(India),2013.
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. The BoS members unanimously approved the proposed course structure for the newly

The BoS members are accepted the detailed syllabi for the 3™ & 4™ Semester



Regulations, Scheme of study and Examination for BCA Degree Course under
Choice Based Credit System - Semester System (SEP Scheme)
(With effect from 2024 -2025)

R1. a) Title of the course: Bachelor of Computer Applications

b) Duration of the Course: Durations of the undergraduate programme shall extend SIX
semesters (Three academic years) for the regular Bachelor Degree.

c) Scheme of study: there shall be six theory papers and two practical from first semester to
five semesters.

d) There will be four theory, one practical and one project/Internship in sixth semester. The
project work shall be carried out either independently or jointly (maximum of three students)

e) Medium of Instruction: The medium of instruction shall be English.

f) Scheme of Examination: At the end of each semester there is University Examination of
three hours duration in each of the theory paper/practical.

R2. Each semester shall be of 90 working days from the date of commencement of the each
Semester.

R3. Attendance: As per Bengaluru North University regulations in force for science degree
courses.

R4. A Candidate is allowed to carry over all the previous uncleared (failed) theory
papers/Practical to subsequent semesters as per Bengaluru North University regulations in force
for science degree courses.

R5. The maximum period for completion of the course shall be as per Bengaluru North
University regulations in force for science degree courses.

R6. Eligibility for admission:

a) A candidate who has passed the two years Pre-University Examination conducted by the Pre-
University Education Board in Karnataka a minimum of 35% of marks.

b) A candidate who has passed Three years Diploma in Engineering of Government of Karnataka
or any other examination considered as equivalent thereto shall be eligible for admission with
minimum of 35% of marks in aggregate in all the semester /years.

c) Any student who has passed PUC —IlI Science, Arts or Commerce other than Karnataka
securing with a minimum of 35% of marks.

R8. The total number of students to be admitted to the course shall be decided by the Bengaluru
North University.

R9. Results: Results of candidate shall be declared and the classes awarded as per the procedure
followed by the Bengaluru North University.

R10. Power to Remove Difficulties:

a) If may difficulty arises in giving effect to the provisions of these regulations, the Vice-
Chancellor may be order make such provisions not inconsistent with the Act, Statutes,
Ordinances or other Regulations, as appears to be necessary to expedient to remove the
difficulty.

b) Every order made under this shall be subject to rectification by the appropriate University
Authorities.
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R11. The question paper pattern for theory paper has three sections. (80 Marks)

1. Section A includes 12 questions, students has to attend 10 questions. Each carries 2
Marks (10 * 2 = 20)

2. Section B includes 8 questions (question may contain sub questions), students has to
attend 6 questions. each carries 5 Marks (6 * 5 = 30)

3. Section C includes 4 questions (question may contain sub questions), students has to
attend 3 questions. each carries 10 Marks (3 * 10 = 30)

R12. Internal Assessment Scheme for Theory (4 Credits).

Assessment Criteria

Two test ( Each carries 5 marks)
Assignment
Seminar

Total

R13. Internal Assessment Scheme for Theory (2 Credits).

Assessment Criteria

Test
Assignment

Total

R14. Internal Assessment Scheme for Practical (2 Credits).

Assessment Criteria

Test
Record

Total

R15. Evaluation Scheme for Practical Examination (SEE).

Assessment Criteria

Write up two programs (one from Section-A and Section-B)
Execution and output
Viva Voice based on Lab Activities

Total
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Course Content for Bachelor of Computer Applications (BCA)

Program: BCA

Curriculum Structure

Subject: Computer Applications

Semester

Course
Code

Title of the Paper

Credits
(L+P)

No. of
Teaching
Hours /
Per Week

Marks

Total

SEE

IA Credits

Language-I11

3+0

4

80

20

English-111

3+0

4

80

20

Obiject Oriented Concepts using
JAVA

4+0

4

80

20

Database Management Systems

4+0

80

20

Design and Analysis of
Algorithms

4+0

80

20

Java Programming Lab

0+2

40

10

DBMS Lab

0+2

40

10

Shell Programming Lab

0+2

40

10

Internet of Things / Cloud
Computing

2+0

40

10

Language-1V

3+0

80

20

English-1V

3+0

80

20

Python Programming

4+0

80

20

Acrtificial Intelligence &
Applications

4+0

80

20

Computer Networks

4+0

80

20

Python Programming Lab

0+2

40

10

Acrtificial Intelligence Lab using
Python

0+2

40

10

Constitutional Moral VValues-11

2+0

40

10

Fundamentals of Data Science /
Machine Learning

2+0

40

10
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Semester: |11
CA3T1: Object Oriented Concepts using JAVA

Course Code: CA3T1 Course Title: Object Oriented Concepts using JAVA

Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Understand the features of Java and the architecture of JVM.

CO2 | Write, compile, and execute Java programs that may include basic data types and
control flow constructs and how type casting is done

CO3 | Identify classes, objects, members of a class and relationships among them needed
for a specific problem and demonstrate the concepts of polymorphism and
inheritance.

CO4 | To demonstrate programs based on interfaces and threads, Explain the benefits of
Java exceptional handling mechanism.

CO5 | Write, compile, execute Java programs that include GUIs and event driven
programming and also programs based on files

Course Content Hours

Unit-I 15

Introduction to Java: Java History, Java Features, How Java differs from C, Java and
Internet, Java and World Wide Web, Web Browsers, Hardware and Software Requirements,
Java Support Systems, Java Environment. Overview of Java Language: Introduction,
Structure of Java program, Implementing a Java Program, Java Virtual Machine, Command
Line Arguments, Programming Style. Constants, Variables, and Data Types: Introduction,
Tokens, Constants, Variables, Data Types, Declaration of Variables, Giving Values to
Variables, Scope of Variables, Symbolic Constants, Type Conversions, Getting Values of
Variables, Standard Default Values, Operators and Expressions: Introduction, Arithmetic
Operators, Relational Operators, Logical Operators, Assignment Operators, Increment and
Decrement Operators, Conditional Operators, Bitwise Operators, Special Operators,
Arithmetic Expressions, Evaluation of Expressions, Precedence of Arithmetic Operators,
Associativity, Mathematical Functions. Decision making and branching: if and switch
statements, Decision making and looping: The while, do while and for loops, Jumps in
Loops Labeled Loops.

Unit-11 | 15
Classes, Objects and Methods: Introduction, Defining a Class, Adding Variables, Adding
Methods, Creating Objects, Accessing Class Members, Constructors, Methods Overloading,
Static Members, Nesting of Methods, Inheritance: Extending a Class, Types of inheritance,
Overriding Methods, Final Variables and Methods, Finalizer methods, Abstract Methods and
Classes, Visibility Control. Arrays, Strings and Vectors: Arrays, One-dimensional Arrays,
Creating an Array, Two -Dimensional Arrays, Creating an Array, Two — dimensional
Arrays, Strings, Vectors, Wrapper Classes.

Unit-111 | 15
Interfaces: Introduction, Defining Interfaces, Extending Interfaces, Implementing Interfaces,
Accessing Interface Variables. Packages: Putting Classes together: Introduction, Java API
Packages, Using System Packages, Naming Conventions, Creating Packages, Accessing a
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Package, Using a Package, Adding a Class to a Package, Hiding Classes. Multithreaded
Programming: Introduction, Creating Threads, Extending the Thread Class, Stopping and
Blocking a thread, Life Cycle of a thread, Using Thread Methods, Thread Exceptions,
Thread Priority, Synchronization, Implementing the ‘Runnable’ Interface. Managing Errors
and Exception: Introduction, Types of Exception Handling Code, Multiple Catch Statements,
Using Finally Statement, Throwing Our Own Exceptions, Using Exceptions for Debugging.
Unit-1V | 15

Applet Programming: Introduction, How Applets Differ from Applications, Preparing to
Write Applets, Building Applet Code, Applet Life Cycle, Creating an Executable applet,
Designing a Web Page, Applet Tag, Adding Applet to HTML File, running the Applet, More
About HTML Tags, Displaying Numerical Values, Getting Input from the User. Graphics
programming: Introduction, The Graphics Class, Lines and rectangles, circles, and Ellipses,
Drawing Arcs, Drawing Polygons, Lines Graphs, Using Control Loops in Applets, Drawing
Bar Charts. Managing Input/Output Files in Java: Introduction, Concept of Streams, Stream
Classes, Byte Stream Classes, Character Stream Classes, Using Streams, Other Useful 1/0
Classes, Using the File Class, Input / Output Exceptions, Creation of Files, Reading /
Writing Characters, Reading / Writing Bytes, Handling Primitive Data Types, Concatenating
and Buffering Files, Interactive Input and output, Other Stream Classes.

References:

1. Programming with Java, By E Balagurusamy — A Primer, Fourth Edition, Tata McGraw Hill
Education Private Limited.

2. Core Java Volume | — Fundamentals, By Cay S. Horstmann, Prentice Hall

3. Object Oriented Programming with Java : Somashekara, M.T., Guru, D.S., Manjunatha, K.S

4. Java 2 - The Complete Reference — McGraw Hill publication.

5. Java - The Complete Reference, 7th Edition, By Herbert Schildt— McGraw Hill publication.

CA3T2: Database Management Systems

Course Code: CA3T3 Course Title: Database Management Systems

Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Explain the various database concepts and the need for database systems.

CO2 | Identify and define database objects, enforce integrity constraints on a database
using DBMS.

CO3 | Demonstrate a Data model and Schemas in RDBMS.

CO4 | Identify entities and relationships and draw ER diagram for a given real-world
problem.

CO5 | Convert an ER diagram to a database schema and deduce it to the desired normal
form.

CO6 | Formulate queries in Relational Algebra, Structured Query Language, (SQL) for
database manipulation.

CO7 | Explain the transaction processing and concurrency control techniques
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Course Content Hours
Unit-1 15

Introduction to Databases: Database, Characteristics of database approach. Database users.
Data models. Database schema. Database architecture. Data independence, interfaces, and
classification of DBMS. Advantages of using DBMS. E-R Model: Entity-Relationship model:
E-R Model Concepts: Entity, Entity types, Entity sets, Attributes, Types of attributes, key
attribute, and domain of an attribute. Relationships between the entities. Relationship types,
roles and structural constraints, degree and cardinality ratio of a relationship. Weak entity
types, E -R diagram.

Unit-I1 15

Relational Data Model: Relational model concepts, characteristics of relations. Relational
model constraints, Domain constrains, key constraints, primary and foreign key constraints,
integrity constraints and null values. SQL.: Introduction to SQL, Data types, Types of database
languages, DDL, DML, DCL, TCL, Aggregate functions, grouping, nested sub queries, views.
Unit-111 15

Relational Algebra: Basic Relational Algebra operations. Set theoretical operations on
relations, Join Operation. Data Normalization: Anomalies in relational database design.
Decomposition. Functional dependencies. Types of normal form, first, second and third
normal form. Boyce-Codd normal form. PL/SQL, Introduction, Data types, Syntax of
PL/SQL, Variables, Constants, Operators, If and Case statements, Looping, Exception
handling, Cursors, Functions, Packages.

Unit-1V 15

Query Processing Transaction Management: Introduction Transaction Processing. Single user
& multiuser systems. Transactions: read & write operations. Need of concurrency control:
The lost update problem, Dirty read problem. Types of failures. Transaction states. Desirable
properties (ACID properties) of Transactions. Concurrency Control Techniques: Locks and
Time stamp Ordering. Deadlock & Starvation.

References:

1. Fundamentals of Database Systems, Ramez Elamassri, Shankant B. Navathe, 7th Edition,
Pearson, 2015

2. An Introduction to Database Systems, Bipin Desai, Galgotia Publications, 2010.

3. Introduction to Database System, C J Date, Pearson, 1999.

4. Database Systems Concepts, Abraham Silberschatz, Henry Korth, S.Sudarshan, 6th Edition,
McGraw Hill, 2010.

5. Database Management Systems, Raghu Rama Krishnan and Johannes Gehrke, 3rd Edition,
McGraw Hill, 2002

CA3T3: Design and Analysis of Algorithms

Course Code: CA3T3 Course Title: Design and Analysis of Algorithms
Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Understand the fundamental concepts of algorithms and their complexity, including
time and space complexity, worst-case and average-case analysis, and Big-O
notation.
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Design algorithms for solving various types of problems, such as Sorting,
Searching, Graph traversal, Decrease-and-Conquer, Divide-and-Conquer and
Greedy Techniques.

Analyze and compare the time and space complexity of algorithms with other
algorithmic techniques.

Evaluate the performance of Sorting, Searching, Graph traversal, Decrease-and-
Conquer, Divide-and-Conquer and Greedy Techniques using empirical testing and
benchmarking, and identify their limitations and potential improvements.

Apply various algorithm design to real-world problems and evaluate their
effectiveness and efficiency in solving them.

Course Content Hours

Unit-I 15
Introduction: What is an Algorithm? Fundamentals of Algorithmic problem solving,
Fundamentals of the Analysis of Algorithm Efficiency, Analysis Framework, Measuring the input
size, Units for measuring Running time, Orders of Growth, Worst-case, Bestcase and Average-
case efficiencies. Asymptotic Notations and Basic Efficiency classes, Informal Introduction, O-
notation, Q-notation, 6-notation, mathematical analysis of non-recursive algorithms, mathematical
analysis of recursive algorithms.

Unit-11 | 15
Brute Force & Exhaustive Search: Introduction to Brute Force approach, Selection Sort and
Bubble Sort, Sequential search, Exhaustive Search- Travelling Salesman Problem and Knapsack
Problem, Depth First Search, Breadth First Search.

Unit-111 | 15
Decrease-and-Conquer: Introduction, Insertion Sort, Topological Sorting Divide-and-
Conquer: Introduction, Merge Sort, Quick Sort, Binary Search, Binary Tree traversals and
related properties.

Unit-1V | 15
Greedy Technique: Introduction, Prim’s Algorithm, Kruskal’s Algorithm, Dijkstra’s Algorithm,
Lower-Bound Arguments, Decision Trees, P Problems, NP Problems, NP Complete Problems,
Challenges of Numerical Algorithms.
References:
1. Ellis Horowitz and Sartaj Sahni, Fundamentals of Data Structures in C, 2nd Ed, Universities
Press, 2014.
2. Seymour Lipschutz, Data Structures Schaum's Outlines, Revised 1st Ed, McGraw Hill, 2014.
3. Gilberg & Forouzan, Data Structures: A Pseudo-code approach with C, 2nd Ed, Cengage
Learning,2014.
4. Reema Thareja, Data Structures using C, 3rd Ed, Oxford press, 2012.
5. Jean-Paul Tremblay & Paul G. Sorenson, An Introduction to Data Structures with
Applications, 2nd Ed, McGraw Hill, 2013.

CA3P1: Java Programming Lab

Course Code: CA3P1 Course Title: Java Programming Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks
Section - A

1. Write a program to find factorial of list of number reading input as command line argument.

2. Write a program to display all prime numbers between two limits.
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3. Write a program to sort list of elements in ascending and descending order and show the

exception handling.
4. Write a program to implement all string operations.
5. Write a program to find area of geometrical figures using method.

6. Write a program to implement constructor overloading by passing different number of

parameter of different types.

7. Write a program to create student report using applet, read the input using text boxes and

display the o/p using buttons.

8. Write a program to calculate bonus for different departments using method overriding.

9. Write a program to implement thread, applets and graphics by implementing animation of ball

moving.

10. Write a program to implement mouse events and keyboard events
Section - B

11. Write a java program to demonstrate the usage of switch case statement.

12. Program to print first N Fibonacci numbers.

13. Write a program to find product of two matrices.

14. Write a program to accept N string and sort in ascending order.

15. Program to demonstrate the usage of classes and objects.

16. Program to implement the concepts of multiple inheritance.

17. Write a program to demonstrate the concepts of multithreaded programming.

18. Write an applet program to find the sum of two integers using user input.

19. Write an applet program to draw human face.
20. Write an applet program to create Bar Charts.

CA3P2: DBMS Lab

Course Code: CA3P2 Course Title: DBMS Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section-A
1. Execute a single line query and group functions.
2. Execute DDL Commands.
3. Execute DML Commands
4. Execute DCL and TCL Commands.
5. Implement the Nested Queries.
6. Implement Join operations in SQL
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Section-B
7. Create views for a particular table
8. Implement Locks for a particular table
9. Write PL/SQL procedure for an application using exception handling.
10. Write PL/SQL procedure for an application using cursors.
11. Write a PL/SQL procedure for an application using functions
12. Write a PL/SQL procedure for an application using package

SECL1: Shell Programming Lab

Course Code: SEC1 Course Title: Shell Programming Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

General Guidelines for Offering Skill Enhancement Course in BCA General, BCA (Data
Science) and B.Sc. (Artificial Intelligence) Degree
1. SEC practical classes shall be conducted using the same operational framework as regular
BCA/BCA(DS)/B.Sc. (Al) practical sessions with 0+0+2 credits for 0+0+4 practical hours per
week requiring minimum of 60 practical Lab hours per subject per semester.
2. The guidelines issued by the Department of Collegiate Education (DCE) can be followed for
making students batches for SEC practical for calculating corresponding workload for faculty.
e If the student strength is less than or equal to 19, a single faculty with 4 hours of
workload can be assigned.
If the student’s strength is 20 to 30, two faculties can be assigned with 8 hours of
practical workload.
When student strength exceeds more than 30, practical classes may be conducted in
parallel laboratories in the same semester.
Internal Assessment (1A) scheme and Semester End Exam (SEE) to be followed as per

regular practical examination.

List of Experiments

Section — A

. To demonstrate the usage of any five internal commands.

. To demonstrate the usage of any five external commands.

. Write a shell script to calculate simple interest.

. To print all prime numbers between m and (m<n).

. Write a shell script to reverse a given number and check whether it is palindrome or not.
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. Write a shell script to find maximum and minimum of given set.
. Write a shell script to generate and print the GCD and LCM of two integers.
. Write a shell script to count lines, words and characters in its input. (do not use wc)
. Write a shell script that displays the list of all files in the given directory.
. Write a shell script to display files which has read, write and execute permissions

Section - B
. Write a shell script to check given year is Leap year or not.

12. Write a shell script to make a basic calculator which performs addition, subtraction,
Multiplication, division.

13. Write a shell script to count number of positive, negative and zero in a given set of
numbers.

14. Write a shell script to input angles of a triangle and find out whether it is valid triangle or
not.

15. Write a shell script to find factorial of given number.

16. Write a shell script to generate a multiplication table of the given number
17. Write a shell script to count number of digits and print sum of digit of any integer
number.

18. Write a shell script to display Fibonacci series of n numbers.
19. Write a shell script to find reverse of a given string.
20. Write a shell script to check given string is palindrome or not.

DSE1: Internet of Things

Course Code: DSE1 Course Title: Internet of Things

Course Credits: 02 Teaching Hours/Week: 02

Total Contact Hours: 30 Exam Duration : 1 %2 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

Co1 Understand the various concepts and architecture of 10T systems.
CO2 Understand various applications of 10T.

CO3 Use sensors and actuators for design of 1oT.

CO4 Use various techniques of data storage and analytics in 10T.

Course Content Hours
Unit-1 10
Introduction: Features of 10T, Characteristics of 10T, Architecture, Role of cloud in 10T,
Applications of 10T: Home Automation, Smart Cities, Energy, Retail Management, Logistics,
Agriculture, Health and Lifestyle, Industrial 10T, Legal challenges, 10T design Ethics, 10T in
Environmental Protection.

Unit-11 | 10
Sensing and Actuation: Definition of Sensor, Sensor features, Resolution, Classes, Different
types of sensors, Actuator, Different types of Actuators, purpose of Sensors and Actuators in
loT
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Unit-111 | 10

IoT Application Development: Frame work for 1oT Applications-Implementation of Device

integration, Data acquisition and Integration, Device data storage on cloud/local server,

Authentication, authorization of Devices.

References:

1. Hakima Chaouchi, “The Internet of Things Connecting Objects to the Web” ISBN : 978-
1- 84821-140-7, Wiley Publications

2. 2. Olivier Hersent, David Boswarthick, and Omar Elloumi, “The Internet of Things: Key
Applications and Protocols”, WileyPublications

3. Adrian Mcewen, Hakin Cassimally, “Designing The Internet of Things”, First Edition,
Wiley, 2014.
Keysight Technologies, “The Internet of Things: Enabling Technologies and Solutions
for Design and Test”, Application Note, 2016.

. Daniel Minoli, “Building the Internet of Things with IPv6 and MIPv6: The Evolving

World of M2M Communications”, ISBN: 978-1-118-47347-4, Willy Publications

DSE1: Cloud Computing
Course Code: DSE1 Course Title: Cloud Computing
Course Credits: 02 Teaching Hours/Week: 02
Total Contact Hours: 30 Exam Duration : 1% Hours
Internal Assessment : 10 Marks Semester End Exam: 40 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:
Co1 To understand the principles of cloud architecture, models and infrastructure.
CO2 To gain knowledge about virtualization Infrastructure.
CO3 To explore and experiment with various Cloud deployment environments.
CO4 To learn about the security issues in the cloud environment.

Course Content Hours
Unit-I 10
Cloud Computing Foundation : Introduction to Cloud Computing — Move toCloud
Computing — Types of Cloud — Working of Cloud Computing.
Unit-1l | 10
Cloud Computing Architecture : Cloud Computing Technology — Cloud Architecture —
Cloud Modeling and Design - Virtualization : Foundation — Grid,Cloud and Virtualization —
Virtualization and Cloud Computing.
Unit-111 | 10
Data Storage and Cloud Computing : Data Storage — Cloud Storage — Cloud Storage from
LANSs to WANSs — Cloud Computing Services : Cloud Services — Cloud Computing at Work
— Cloud Security : Data Security — Cloud Applications.
References:
1. Cloud Computing — A Practical Approach for Learning and Implementation, A.Srinivasan and
J.Suresh, Pearson India Publications, 2014.
2. Cloud Computing: Principles and Paradigms, edited by Rajkumar Buyya, James Broberg,
Andrzej, Wiley India Publications, 2011.
3. Derrick Rountree, Ileana Castrillo: “The Basics of Cloud Computing”, Elsevier, 2014.
4. K Chandrashekaran: “Essentials of Cloud Computing”, CRC Press, 2015
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Semester: 1V
CAA4T1: Python Programming

Course Code: CA4T1 Course Title: Python Programming
Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

ourse Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Explain the basic concepts of Python Programming.

CO2 | Demonstrate proficiency in the handling of loops and creation of functions.
CO3 | Identify the methods to create and manipulate lists, tuples and dictionaries.
CO4 | Discover the commonly used operations involving file handling.

CO5 | Interpret the concepts of Object-Oriented Programming as used in Python.
CO6 | Develop the emerging applications of relevant fields using Python

Course Content

Unit-I 15

Introduction to Python: Features of Python - How to Run Python - Identifiers - Reserved
Keywords - Variables - Comments in Python - Indentation in Python - Multi-Line Statements
- Multiple Statement Group (Suite) - Quotes in Python - Input, Output and Import Functions -
Operators. Data Types and Operations: Numbers — Strings — List — Tuple — Set — Dictionary —
Data type conversion. Python Control Flow: Types of Control Flow; Control Flow
Statements- if, else, elif, while loop, break, continue statements, for loop Statement; range ()
and exit () functions.

Unit-11 15

Exception Handling: Types of Errors; Exceptions; Exception Handling using try, except and
finally. Python Functions: Types of Functions; Function Definition- Syntax, Function
Calling, Passing Parameters/arguments, the return statement; Default Parameters; Command
line Arguments; Key Word Arguments; Recursive Functions; Scope and Lifetime of
Variables in Functions. Strings: Creating and Storing Strings; Accessing Sting Characters; the
str() function; Operations on Strings- Concatenation, Comparison, Slicing and Joining,
Traversing; Format Specifiers; Escape Sequences; Raw and Unicode Strings; Python String
Methods.

Unit-111 15

File Handling: File Types; Operations on Files— Create, Open, Read, Write, Close Files; File
Names and Paths; Format Operator. Object Oriented Programming: Classes and Objects;
Creating Classes and Objects; Constructor Method; Classes with Multiple Objects; Objects as
Arguments; Objects as Return Values; Inheritance- Single and Multiple Inheritance,
Multilevel and Multipath Inheritance; Encapsulation- Definition, Private Instance Variables;
Polymorphism- Definition, Operator Overloading.

Unit-1V 15

GU Interface: The tkinter Module; Window and Widgets; Layout Management- pack, grid
and place. Python SQL.ite: The SQLite3 module; SQLite Methods- connect, cursor, execute,
close; Connect to Database; Create Table; Operations on Tables- Insert, Select, Update.
Delete and Drop Records. Data Analysis: NumPy- Introduction to NumPy, Array Creation
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using NumPy, Operations on Arrays; Pandas- Introduction to Pandas, Series and Data
Frames, Creating Data Frames from Excel Sheet and .csv file, Dictionary and Tuples.
Operations on Data Frames. Data Visualisation: Introduction to Data Visualisation;
Matplotlib Library; Different Types of Charts using Pyplot- Line chart, Bar chart and
Histogram and Pie chart.

References:

1. Think Python How to Think Like a Computer Scientist, Allen Downey et al., 2nd Edition,
Green Tea Press.

2. Introduction to Python Programming, Gowrishankar S et al., CRC Press, 2019.

3. Python Data Analytics: Data Analysis and Science Using Pandas, matplotlib, and the Python
Programming Language, Fabio Nelli, Apress®, 2015

4. Advance Core Python Programming, MeenuKohli, BPB Publications, 2021.

5. Core PYTHON Applications Programming, Wesley J. Chun, 3rd Edition, Prentice Hall, 2012.
6. Automate the Boring Stuff, Al Sweigart, No Starch Press, Inc, 2015.

CAA4T2: Artificial Intelligence & Applications

Course Code: CA4T?2 Course Title: Artificial Intelligence & Applications
Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Gain a historical perspective of Al and its foundations

CO2 | Become familiar with basic principles of Al toward problem solving.

CO3 | Get to know approaches of inference, perception, knowledge representation, and
learning.

CO4 | Understand the concepts of learning and neural networks.

Course Content Hours
Unit-I 15
Introduction- What is Artificial Intelligence, Foundations of Al, History, Al - Past, Present
and Future. Intelligent Agents- Environments- Specifying the task environment, Properties of
task environments, Agent based programs-Structure of Agents , Types of agents- Simple
reflex agents, Model-based reflex agents, Goal-based agents; and Utility-based agents.

Unit-I1 15
Problem Solving by Searching-Problem-Solving Agents, Well-defined problems and
solutions, examples Problems, Searching for Solutions, Uninformed Search Strategies-
Breadth-first search, Uniform-cost search, Depth-first search, Depth-limited search, Iterative
deepening depth-first search, Bidirectional search, Greedy best-first search, A* Search, AO*
search Informed (Heuristic) Search Strategies, Heuristic Functions

Unit-111 15
Knowledge Representation - Knowledge-Based Agents, The Wumpus World , Logic,
Propositional Logic, Propositional Theorem Proving, Effective Propositional Model
Checking, Agents Based on Propositional Logic, First-Order Logic-Syntax and Semantics of
First-Order Logic, Using First-Order Logic, Unification and Lifting Forward Chaining,
Backward Chaining

Unit-1V | 15
Learning— Forms of Learning, Supervised Learning, Machine Learning - Decision Trees,
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Regression and Classification with Linear Models, Artificial Neural Networks, Support
Vector Machines
References:

. Saroj Kaushik, Artificial Intelligence, Cengage learning, 2014.

1

2. Elaine Rich, Kevin Knight, Artificial Intelligence, Tata McGraw Hill

3. Nils J. Nilsson, Principles of Artificial Intelligence, Elsevier, 1980

4. StaurtRussel, Peter Norvig, Artificial Intelligence: A Modern Approach, Pearson
Education, 3rd Edition, 2009

5. George F Lugar, Artificial Intelligence Structure and strategies for complex, Pearson
Education, 5th Edition, 2011

CAAT3: Computer Networks
Course Code: CA4T3 Course Title: Computer Networks
Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 | Define wvarious data communication components in networking. Describe
networking with reference to different types of models and topologies.

CO2 | Explain various Data Communications media. Describe the physical layer functions
and components

CO3 | Describe various Data link Layer Protocols.

CO4 | Identify the different types of network devices and their functions within a network.
CO5 | Analyze and Interpret various Data Kink Layer and Transport Layer protocols.

CO6 | Explain different application layer protocols

Course Content Hours
Unit-I 15
Introduction: Computer Network, Uses of Computer Networks, Network hardware, Network
software, OSI Reference Models, TCP/IP Reference models. Physical Layer: Guided
Transmission media, Wireless transmission, Communication Satellites, Digital Modulation
and Multiplexing.

Unit-II 15
Data link layer: Design issues: framing, Error detection and correction. Elementary data link
protocols: simplex protocol, A simplex stop and wait protocol for an error-free channel, A
simplex stop and wait protocol for noisy channel. Sliding Window protocols: A one-bit
sliding window protocol, A protocol using Go-Back-N, A protocol using Selective Repeat.
Medium Access sub layer: ALOHA, CSMA, CSMA/CD, CSMA/CA, Wireless LANs, Data
link layer switching.

Unit-111 15
Network Layer: Design issues, Routing algorithms: shortest path routing, Flooding,
Hierarchical routing, Broadcast, Multicast, distance vector routing, Congestion Control
Algorithms, Quality of Service, Internetworking, The Network layer in the internet.

Unit-1V | 15
Transport Layer: Transport Services, Elements of Transport protocols, Connection
management, TCP and UDP protocols. Application Layer: Domain name system, SNMP,
Electronic Mail; the World Wide Web, HTTP, Streaming audio and video.
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References:

1. Computer Networks -- Andrew S Tanenbaum, David. j. Wetherall, 5th Edition. Pearson
Education/PHI.

2. An Engineering Approach to Computer Networks-S. Keshav, 2nd Edition, Pearson Education
3. Data Communications and Networking — Behrouz A. Forouzan. Third Edition TMH.

4. Larry L. Peterson and Bruce S. Davie, “Computer Networks A System Approach”, 5th
Edition, MKP, 2012

CA4P1: Python Programming Lab

Course Code: CA4P1 Course Title: Python Programming Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section-A
1. Write simple Python program to display message on screen
2. Write simple Python program using operators:
a) Arithmetic Operators b) Logical Operators c) Bitwise Operators
3. Write a Python program to create a calculator program.
4. Write simple Python program to demonstrate use of conditional statements:
a) if statement b) if ... else statement ~ ¢) Nested if statement
5. Write python program to demonstrate use of looping statements:
a) while loop b) for loop c) Nested loops
6. Write python program to perform following operations on Lists:
a) Create list b) Access list
c) Update list (Add item, Remove item) d) Delete list
7. Write python program to perform following operations on Tuples:
a) Create Tuple b) Access Tuple
C) Update Tuple d) Delete Tuple
8. Write python program to perform following operations on Tuples:
a) Create Set b) Access Set elements
c) Update Set d) Delete Set
9. Write python program to perform following operations on Dictionaries:
a) Create Dictionary b) Access Dictionary elements
c) Update Dictionary d) Delete Set
10. Write Python program to demonstrate math built- in functions
Section-B

11. Write Python program to demonstrate string built — in functions _
12. Develop user defined Python function for given problem:

a) Function with minimum 2 arguments b) Function returning values
13. Write a program in Python to demonstrate following operations:

a) Method overloading b) Method overriding

. Write a program in Python to demonstrate following operations:
a) Simple inheritance b) Multiple inheritance
. Write a program in Python to handle user defined exception.
. Create a GUI using Tkinter module.
. Drawing Line chart and Bar chart using Matplotlib.
. Drawing Histogram and Pie chart using Matplotlib.
. Create Array using NumPy and Perform Operations on Array.
. Create Data Frame from Excel sheet using Pandas and Perform Operations on Data Frames.
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CA4P2: Artificial Intelligence Lab using Python

Course Code: CA4P2 Course Title: Artificial Intelligence Lab using Python
Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Section - A
Demonstrate the various python libraries used for machine learning.
Write a program to implement Breadth First Search.
Write a program to implement Depth First Search.
Write a program to implement A* Search algorithm.
Write a program to implement AO* Search algorithm.
Write a Program to implement Tic-Tac-Toe game.
Write a Program to implement 8-Puzzle problem.
Write a Program to implement Water-Jug problem.
Section - B
9. Write a Program to implement Travelling Salesman Problem.
10. Write a Program to implement Monkey Banana Problem.
11. Write a Program to implement Alpha-Beta Pruning.
12. Write a Program to implement 8-Queens Problem.
13. Write a Program to implement Missionaries-Cannibals Problems
14. Write a Program to implement Hill Climbing Algorithm.
15. Write a Program to implement Forward Chaining algorithm.
16. Write a Program to implement FOPL related problems.

ONoGa~WONE

DSE2: Fundamentals of Data Science

Course Code: DSE?2 Course Title: Fundamentals of Data Science

Course Credits: 02 Teaching Hours/Week: 02

Total Contact Hours: 30 Exam Duration : 1 %2 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1 Understand the concepts of data and preprocessing of data.
CO2 Know simple pattern recognition methods

CO3 Understand the basic concepts of Clustering and Classification
CO4 Know the recent trends in Data Science.

Course Content Hours
Unit-I 10
Data Mining: Introduction, Data Mining Definitions, Knowledge Discovery in Databases Vs
Data Mining, DBMS Vs Data Mining, DM techniques, Problems, Issues and Challenges in
DM, DM applications.

Unit-11 | 10
Data Warehouse: Introduction, Definition, Multidimensional Data Model, Data Cleaning,
Data Integration and transformation, Data reduction, Discretization.

Unit-111 | 10
Mining Frequent Patterns: Basic Concept — Frequent Item Set Mining Methods -Apriori and
Frequent Pattern Growth algorithms -Mining Association Rules. Mining Frequent Patterns:
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Basic Concept — Frequent Item Set Mining Methods - Apriori and Frequent Pattern Growth

algorithms -Mining Association Rules.

References:

1. Jiawei Han and Micheline Kambar — “Data Mining Concepts and Techniques” Second
Edition Elsevier Publications.

2. Arun K Pujari —“Data Mining Techniques” 4" Edition, Universities Press.

3. Pang-Ning Tan, Michael Steinbach, Vipin Kumar: Introduction to Data Mining, Pearson
Education, 2012.
K.P.Soman, Shyam Diwakar, V.Ajay: Insight into Data Mining — Theory and Practice,
PHI.
Pang-Ning Tan, Michael Steinbach, Vipin Kumar - “Introduction to Data Mining”,
Pearson Education.

DSE2: Machine Learning
Course Code: DSE?2 Course Title: Machine Learning
Course Credits: 02 Teaching Hours/Week: 02
Total Contact Hours: 30 Exam Duration : 1.30 Hours
Internal Assessment : 10 Marks Semester End Exam: 40 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:
CO1 Understand the basic theory underlying machine learning.
CcO2 Understand the features of machine learning to apply on real world problems
COo3 Characterize the machine learning algorithms as supervised learning and
unsupervised learning
CO4 Learn the concepts in Bayesian analysis from probability models and methods

Course Content Hours

Unit-1 10
Introduction to Machine Learning: Introduction, Perspectives & Issues in ML, designing
learning systems, Concepts of hypotheses, Version space, inductive bias, Performance
metrics-accuracy, precision, recall, sensitivity, specificity, AUC, RoC.

Unit-11 | 10
Supervised Learning: Decision Trees Learning: Basic algorithm (ID3), Issues in Decision
Tree Learning—Overfitting, Solutions to overfitting. Instance-based learning: k-nearest
neighbour learning. Support Vector Machines: Introduction, Handling data that are linearly
separable. Artificial Neural networks: Introduction, Perceptrons, Multi-layer networks and
back-propagation.

Unit-111 | 10
Probabilistic and Stochastic Models: Bayesian Learning—Bayes theorem, Concept learning,
Maximum likelihood, Bayes optimal classifier, Naive Bayes classifier. Expectation
Maximization and Gaussian Mixture Models, Hidden MarKov models.
References:
1. Ethem Alpaydin, "Introduction to Machine Learning”, MIT Press, Prentice Hall of India,
Third Edition 2014
2. Jiawci Han and Micheline Kambers and JianPei,“Data Mining—Concepts and
Techniques”, 3rd edition, Morgan Kaufman Pub
3. Charu C.Aggarwal, “Data Classification Algorithms and Applications”, CRC Press,
2014.
. CharuC.Aggarwal, “Data Clustering Algorithms and Applications”, CRC Press, 2014.
. “Machine Learning”, Tom Mitchell, McGraw Hill Education(India),2013.
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Proceedings of the Board of Studies (BOS) in Computer Applications (UG)

The meeting of the Board of Studies (BOS) in Bachelor of Computer Applications (General) was
held on 07/07/2026 at 10AM, Government First Grade College, K R Puram, Bengaluru in hybrid
mode to consider and approve the syllabus for the 5™ and 6™ semesters of BCA (General) under
Bengaluru North University. The Chairperson welcomed the members and presented the proposed
syllabus. After discussion and deliberation, the Board unanimously approved the syllabus for the 5%
and 6% semesters for implementation from the academic year 2026-27. The following BOS members
were present:

S1.No. Name and Address Designation Signature j

Dr. Murugan K, Associate Professor (\
Department of Computer Science : )

L Government First G[;ade College Chiaizperson “N\W

K R Puram, Bengaluru-560036.

Smt. Rashmi Rao K, Associate Professor

Department of Computer Science

Government First Grade College

Hoskote, Bengaluru (Rural)

Dr. Sumanth S, Professor

Department of Computer Science

Government College for Women

Kolar — 563101

Smt. Radhika A, Associate Professor

4 Department of Computer Science

Government First Grade College

Chikkaballapura -562101

Dr. Hamela K, Associate Professor

Department of Computer Science

Government First Grade College

Kolar-563101.

Sri. Manikandan S, Associate Professor

6 Department of Computer Science

Government College for Women

Kolar — 563101

Dr. K. S. Manjunatha, Professor

7 Department of Computer Science,

Maharanis Science College for Women

Mysore.

—

Member

Member

Member

Member

Member

Member
(External)

Minutes:
1. The BOS members have approved the course structure and recommended (Theory
and Practical).
2. The BOS members unanimously approved the proposed course structure for the
newly introduced subjects. o
3. The BOS members are accepted the detailed syllabus for the 5™ and 6™ semesters.



Regulations, Scheme of study and Examination for BCA Degree Course under
Choice Based Credit System - Semester System (SEP Scheme)
(With effect from 2026 -2027)

R1. a) Title of the course: Bachelor of Computer Applications (BCA)

b) Duration of the Course: Durations of the undergraduate programme shall extend SIX
semesters (Three academic years) for the regular Bachelor Degree.

c) Scheme of study: there shall be six theory papers and two practical from first semester
to five semesters.

d) There will be four theory, one practical and one project/Internship in sixth semester.
The project work shall be carried out either independently or jointly (maximum of three
students)

e) Medium of Instruction: The medium of instruction shall be English.

f) Scheme of Examination: At the end of each semester there is University Examination
of three hours duration in each of the theory paper/practical.

R2. Each semester shall be of 90 working days from the date of commencement of the each
Semester.

R3. Attendance: As per Bengaluru North University regulations in force for science degree
courses.

R4. A Candidate is allowed to carry over all the previous uncleared (failed) theory
papers/Practical to subsequent semesters as per Bengaluru North University regulations in
force for science degree courses.

R5. The maximum period for completion of the course shall be as per Bengaluru North
University regulations in force for science degree courses.

R6. Eligibility for admission:

a) A candidate who has passed the two years Pre-University Examination conducted by the
Pre-University Education Board in Karnataka a minimum of 35% of marks.

b) A candidate who has passed Three years Diploma in Engineering of Government of
Karnataka or any other examination considered as equivalent thereto shall be eligible for
admission with minimum of 35% of marks in aggregate in all the semester /years.

¢) Any student who has passed PUC —II Science, Arts or Commerce other than Karnataka
securing with a minimum of 35% of marks.

R8. The total number of students to be admitted to the course shall be decided by the
Bengaluru North University.

R9. Results: Results of candidate shall be declared and the classes awarded as per the
procedure followed by the Bengaluru North University.

R10. Power to Remove Difficulties:

a) In case any difficulty arises in giving effect to the provisions of these regulations, the Vice-
Chancellor shell order / make such provisions not inconsistent with the Act, Statutes,
Ordinances or other Regulations, as appears to be necessary to expedient to remove the
difficulty.

b) Every order made under this shall be subject to rectification by the appropriate University
Authorities.
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R11. The question paper pattern for theory paper has three sections. (80 Marks)

1. Section A includes 12 questions, out of which students shall attend 10 questions. Each
question carries 2 Marks (10 * 2 = 20)

2. Section B includes 8 questions (question may contain sub questions), out of which
students shall attend 6 questions. Each question carries 5 Marks (6 * 5 = 30)

3. Section C includes 4 questions (question may contain sub questions), out of which
students shall attend 3 questions. Each question carries 10 Marks (3 * 10 = 30)

R12. Internal Assessment Scheme for Theory (4 Credits).

Assessment Criteria Marks

Two test ( Each carries 5 marks) 10
Assignment 5
Seminar 5

Total 20
R13. Internal Assessment Scheme for Theory (2 Credits).

Assessment Criteria

Test
Assignment

Total
R14. Internal Assessment Scheme for Practical (2 Credits).

Assessment Criteria

Test
Record

Total
R15. Evaluation Scheme for Practical Examination (SEE).

Assessment Criteria

Write up two programs (one from Section-A and Section-B)
Execution and output
Viva Voice based on Lab Activities

Total
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Course Content for Bachelor of Computer Applications (BCA)

Curriculum Structure
Program: BCA Subject: Computer Applications
No. of
Semester | COUrse Title of the Paper Credits | Teaching | _Marks Total
Code (L+P) Hours / SEE | 1A Credits
Per Week

CA5T1 | Web Technologies 4+0 4 80 |20

CA5T2 | Data Mining 4+0 80 | 20

CA5T3 | Software Engineering 4+0 80 |20

CA5P1 | Web Technologies Lab 0+2 40 |10

CA5P2 | Data Mining Lab 0+2 40 |10

SEC2 Data Analytics Lab 0+2 40 |10

CA5P3 | Internship 0+2 40 |10

CA6T1 | PHP and MySQL 4+0 80 |20

Mobile Application
Development

CA6T3 | Deep Learning 4+0 4 80 |20

CA6P1 | PHP and MySQL Lab 0+2 40 |10

Mobile Application
Development Lab

Cyber Security / Data and
Information Security

CA6P3 | Project Work 0+4 80 | 20

CAG6T2 4+0 80 |20

CAGP2 0+2 40 |10

DSS2 2+0 40 |10
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Semester: V
CA5T1: Web Technologies

Course Code: CA5T1 Course Title: Web Technologies

Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Explain the fundamental concepts of the WWW, web technologies, communication
protocols and the use of text editors.

CO2: Develop well-structured web pages using HTML by applying text formatting,

CO3: Design interactive web pages using JavaScript by implementing control structures,
functions and arrays.

CO4: Design the web pages using CSS by applying selectors, the box model, positioning, tables,
lists, transitions, transformations, and animations.

Course Content Hours

Unit-1 15
Fundamentals of Web: Internet, WWW, Web Browsers, Web Servers, Webpages, Front End,
Back End, Website, Static and Dynamic Websites. Overview of Protocols: HTTP, SMTP,
FTP, TFTP, Telnet, URL. Installation of text editors (Notepad++), use of editors, file
creation, file editing, and file saving.

Unit-1l | 15
HTML: Introduction, Basic Structure of HTML, Head Section and Elements of Head
Section, Formatting Tags: Bold, Italic, Underline, Strikethrough, Div, Pre Tag. Links,
Hyperlink and Hypermedia. Tables, Table Attributes, Cellpadding, Cellspacing, Rowspan
and Colspan. Lists and their types. Forms, Form Elements, Frames and Framesets.

Unit-111 | 15
Java Script: Overview of JavaScript, Object orientation and JavaScript, General syntactic
characteristics, Primitives, Operations and expressions, Screen output and keyboard input;
Control statements, Object creation and Modification, Arrays, Functions, Pattern matching
using expressions, Errors in scripts.

Unit-1V | 15

CSS: Introduction to CSS, Types of CSS, CSS Selectors: Universal Selector, ID selector,
Tag Selector, Class Selector, Grouping Selector, Attribute Selector. CSS Colors and
Backgrounds, CSS Fonts and Text, Box Model, List properties, Border Properties,
Positioning Properties, CSS Lists, CSS Tables. CSS Transitions, Transformations,
Animations.
References:

1. Web Development and Design Foundations with HTMLD5, Terry Felke-Morris, Pearson,

10th Edition (2023).

2. Learning Web Design, Jennifer Robbins, O'Reilly Media, 6th Edition (2024)

3. JavaScript and jQuery: Interactive Front-End Web Development, Jon Duckett, Wiley.

4. HTMLS5 and CSS3 All-in-One For Dummies, Andy Harris, Wiley, 4th Edition (2022).
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CA3T2: Data Mining

Course Code: CA5T2 Course Title: Data Mining

Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Explain the fundamental concepts of data mining, data warehousing, ETL processes,
knowledge discovery, and various data mining tasks and techniques.

CO2: Apply statistical and decision tree-based classification algorithms to solve classification
problems.

CO3: Analyze clustering techniques using similarity and distance measures, hierarchical and
partitioning algorithms, and identify outliers in datasets.

CO4: Apply association rule mining techniques, including Apriori, Sampling, Partitioning, and
Parallel algorithms, to discover meaningful patterns and relationships in large datasets.
Course Content Hours

Unit-1 15

Basic Data Mining Tasks: Introduction to data warehousing, ETL Tools, Classification,
Regression, Time Series Analysis, Prediction, Clustering, Summarization, Association
Rules, Sequence Discovery. Data Mining Concepts: Data Mining versus Knowledge
Discovery in Databases, The Development of Data Mining, Data Mining Issues, Data
Mining Metrics, Social Implications of Data Mining, Data Mining from a Database
Perspective. Data Mining Techniques: Statistical Perspective on Data Mining, Similarity
Measures, Decision Trees.

Unit-11 | 15
Classification:  Introduction,  Statistical-Based  Algorithms:  Regression, Bayesian
Classification, Distance-Based Algorithms: Simple Approach, K-Nearest Neighbors,
Decision Tree-Based Algorithms: ID3, C4.5, CART, Scalable Decision Tree Techniques.

Unit-111 | 15
Clustering: Introduction, Similarity and Distance Measures, Outliers, Hierarchical
Algorithms: Agglomerative Algorithms, Divisive Clustering, Partitional Algorithms:
Minimum Spanning Tree, Squared Error Clustering Algorithm, K-Means Clustering, Nearest
Neighbor Algorithm.

Unit-1V | 15
Association Rules: Introduction, Large Itemsets, Basic Algorithms, Apriori Algorithm,
Sampling Algorithm, Partitioning, Parallel and Distributed Algorithms: Data Parallelism,
Task Parallelism, Comparing Approaches, Incremental Rules.
References:
1. Introduction to Data Mining, Pang-Ning Tan, Michael Steinbach, Vipin Kumar, Addison-
Wesley, Second Edition, 2018.
2. Data Mining: Concepts and Techniques (3rd Edition), Data Mining: Concepts and
Techniques by Jiawei Han, Micheline Kamber, and Jian Pei, Morgan Kaufmann.
3. Introduction to Data Mining, Pang-Ning Tan, Michael Steinbach, Vipin Kumar,
Pearson/Addison-Wesley.
Data Warehousing Fundamentals, Paulraj Ponniah, Wiley.
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CA3T3: Software Engineering

Course Code: CA3T3 Course Title: Software Engineering
Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Explain the fundamentals of software engineering, software process models, and agile
software development methodologies used in modern software projects.

CO2: Analyze software requirements, perform requirements engineering activities, identify
project risks, and apply estimation and project planning techniques for software development.
CO3: Apply software design principles, UML modeling techniques, architectural design
concepts, and software testing strategies to develop reliable software systems.

CO4: Evaluate software quality assurance practices, software reliability measures, review
techniques, and release management strategies to ensure high-quality software delivery.

Course Content Hours
Unit-1 15
Introduction: The evolving role of software, changing nature of software, layered technology,
a process framework. Process models: The waterfall model, incremental process models,
evolutionary process models, the unified process. Agile software development: Agility
Principles, Agile methods, Plan-driven and agile development, Extreme programming, Scrum,
A Tool Set for the Agile Process.

Unit-11 | 15

Software Requirements Engineering: Functional and non-functional requirements, The
software requirements document, Requirements specification, Requirements engineering
processes, Requirements elicitation and analysis, Requirements validation, Requirements
management. Risk Management: Reactive Vs proactive risk strategies, Software risks, Risk
identification, Risk projection, Risk refinement, RMMM, RMMM plan, Project Planning:
Software pricing, Plan-driven development, Project scheduling, Agile planning, Estimation
techniques.

Unit-111 | 15
Design: Design process and design quality, Design concepts, The design model, Software
architecture, Data design, Architectural design, Basic structural modeling, Class diagrams,
Sequence diagrams, Collaboration diagrams, Use case diagrams, Component diagrams,
Testing Strategies: A strategic approach to software testing, Test strategies for conventional
software, Black-box and white-box testing, Validation testing, System testing.

Unit-1V | 15
Quality Management: Quality concepts, Software quality assurance, Software reviews,
Formal technical reviews, Statistical software quality assurance, Software reliability. Release
Management: Release planning, Development and build plans, Release strategies, Risk
management, Post-deployment monitoring.
References:
1. Roger S. Pressman and Bruce R. Maxim, Software Engineering: A Practitioner's

Approach, 9th Edition, McGraw-Hill Education, 2020.

2. Software Engineering, lan Sommerville, 10th Edition, Pearson Education, 2016.
3. Pankaj Jalote, Software Engineering: A Precise Approach, Wiley India, 2010.
4. Software Engineering, a book by Aggarwal K.K, Singh Yogesh, New Age International
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CA5P1: Web Technologies Lab

Course Code: CA5P1 Course Title: Web Technologies Lab

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able

to:

CO1: Develop web pages using HTML text formatting, lists and tables by applying standard

HTML tags and attributes.

CO2: Develop JavaScript programs to perform arithmetic operations, evaluate mathematical

expressions, and implement user-defined functions for solving computational problems.

CO3: Demonstrate the use of internal, external and inline style sheets.

CO4: Develop web pages implementing the CSS Box Model.

Section - A

. Write a HTML program by using text formatting tags.

. Write a HTML program using presentational element tags <b>, <i>, <strike>, <sup>,

<sub>, <big>, <small>, <hr>.

. Write a program in create a HTML page, which has properly aligned paragraphs with image
along with it.

. Write a HTML program to demonstrate the following:

(1) Unordered List  (ii) Ordered List (iii) Definition List.
Create a table using HTML to display your class timetable. Use your choice of background
color, table color etc. Use appropriate cell spacing, cell padding and cell width.
Create a form having number of elements (Textboxes, Radio buttons, Checkboxes, and so
on). Write JavaScript code to count the number of elements in a form.

. Write a JavaScript program to perform arithmetic operations using user Input.

. Write a JavaScript program to find factorial of a given number using User defined function.
Develop a HTML Form, which accepts any Mathematical expression. Write JavaScript code
to Evaluates the expression and Displays the result.

. Create a HTML form that has number of Textboxes. When the form runs in the Browser fill
the textboxes with data. Write JavaScript code that verifies that all textboxes has been filled.
If a textboxes has been left empty, popup an alert indicating which textbox has been left
empty.

Section - B
1. Create a form for Student information. Write JavaScript code to find Total, Average,
Result and Grade.
2. Create a form for Employee information. Write JavaScript code to find DA, HRA, PF,
TAX, Gross pay, Deduction and Net pay.
. Write a HTML program to create login form and verify username and password.
. Write a JavaScript program to calculate area of rectangle using function.
. Write a program using Cascading Style Sheets (CSS) to display image on your choice
and write few lines about it.
. Create an HTML document that demonstrates the use of an internal style sheet in CSS
. Create an HTML document that demonstrates the use of an external style sheet in CSS
. Create an HTML document that demonstrates the use of an inline style sheet in CSS
Develop a CSS program to demonstrate the placement of images at different positions on
a web page.
10. Develop a CSS program to demonstrate the implementation of the CSS Box Model.
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CA5P2: Data Mining Lab
Course Code: CA5P2 Course Title: Data Mining Lab
Course Credits: 02 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Note: Students will be expected to write and execute data mining lab programs using Python.

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:
CO1: Understand and implement fundamental data preprocessing techniques, including Extract,
Transform and Load (ETL), data cleaning, and data transformation using Python.
CO2: Implement basic machine learning techniques such as K-Nearest Neighbours (KNN)
classification and outlier detection methods for data analysis.
CO3: Apply the Knowledge Discovery in Databases (KDD) process to perform data selection,
preprocessing, transformation, and prepare datasets for analysis using Python.
CO4: Develop and implement Simple Linear Regression models to predict continuous values and
interpret the prediction results using Python libraries.
Section-A
1. Write a Python program to perform the Extract, Transform and Load (ETL) process on sales
data by converting the sales values into integers and displaying the transformed data.
Data: Sales =["1200", "1500", "1800", "2100", "2500"]
2. Write a Python program to calculate the mean, median and mode of the given student marks.
Data: Marks = [65, 72, 80, 72, 90, 68, 75]
3. Write a Python program to calculate the Pearson correlation coefficient between study hours
and marks obtained.
Data: Study Hours=1[2, 3, 4,5, 6, 7]
Marks = [40, 50, 60, 70, 80, 90]
4. Write a Python program to calculate the Euclidean distance between two data objects.
Data: Customer A = [25, 45000]
Customer B =[30, 52000]
5. Write a Python program to classify a customer using the K-Nearest Neighbours (KNN)
algorithm.
Data: Income = [[20], [25], [35], [45], [55], [65]]
Class = ["Low", "Low", "Medium", "Medium", "High", "High"]
6. Write a Python program to identify outliers using the Interquartile Range (IQR) method.
Data: Data = [12, 14, 15, 16, 17, 18, 19, 22, 95]
7. Write a Python program to calculate the support value of the given itemset from the
transaction database.
Data:
Transactions = [
["Milk","Bread"],
["Milk","Eggs"],
["Milk","Bread","Butter"],
['Bread","Butter"],
["Milk","Bread"]
]
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8. Write a Python program to calculate the confidence of an association rule.
Data:
Transactions = [
["Milk","Bread"],
["Milk","Bread","Butter"],
["Milk™],
['Bread"],
["Milk","Bread"]
]
Rule = Milk — Bread
9. Write a Python program to calculate the Manhattan distance between two data points.
10. Write a Python program to calculate the Cosine similarity between two vectors.
Section-B
1. Write a Python program to implement the Knowledge Discovery in Databases (KDD) process
by performing data selection, preprocessing and transformation before displaying the final
dataset.
Data:
Name Age Salary
Anil 24 35000
Bharath 26 42000
Charan 25 -
Deepa 28 50000
Farah 27 48000
2. Write a Python program to predict house prices using Simple Linear Regression and display
the predicted price for a house of 2000 sq.ft.
Data:
House Size = [1200, 1500, 1800, 2100, 2400]
Price = [48, 60, 72, 84, 96]
3. Write a Python program to classify students using the Gaussian Naive Bayes algorithm and
display the prediction and accuracy.
Data:
Hours = [[2], [3], [4], [5], [6], [7]]
Result = ["Fail", "Fail", "Pass", "Pass", "Pass", "Pass"]
4. Write a Python program to classify loan applications using the Decision Tree algorithm and
display the generated decision tree.
Data:
Income = [25000, 30000, 35000, 50000, 60000, 70000]
Age = [22, 25, 30, 35, 40, 45]
Loan Status = ["Reject"”, "Reject"”, "Reject"”, "Approve", "Approve", "Approve"]
5. Write a Python program to perform customer segmentation using the K-Means clustering
algorithm and display the cluster assigned to each customer.
Data:
Customer Age = [22, 25, 28, 40, 42, 45]
Spending Score = [20, 25, 30, 70, 75, 80]
6. Write a Python program to perform Agglomerative Hierarchical Clustering and display the
clusters formed.
7. Write a Python program to perform Divisive Hierarchical Clustering on the given dataset.
8. Write a Python program to implement the Apriori algorithm and generate frequent itemsets
from the given transaction database.
Data:
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Transactions = [

["Milk","Bread","Eggs"],

["Milk","Bread"],

["Milk","Eggs"],

['Bread","Butter"],

["Milk","Bread","Butter"]]
9. Write a Python program to demonstrate Data Parallelism by dividing a list of numbers into
two equal parts and processing them separately.
10. Write a Python program to compare Sequential Processing and Parallel Processing by
calculating the execution time required to find the sum of a large list of numbers.

SEC2: Data Analytics Lab

Course Code: SEC2 Course Title: Data Analytics Lab
Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Apply fundamental spreadsheet functions and formatting techniques, including Conditional
Formatting.

CO2: Analyze datasets using advanced spreadsheet features such as Pivot Tables, Data
Validation, etc.

CO3: Develop Python programs to perform one-sample, two-independent-samples, and paired t-
tests for hypothesis testing.

CO4: Develop Python programs to perform statistical significance tests using one-way ANOVA
and the Chi-Square test and the correlation coefficient.

Note: 1. Practical batches, Internal Assessment (IA) scheme and Semester End Exam (SEE) to
be followed as per regular practical subject.
2. Download sample datasets from open sources (Kaggle.com, etc.) to practice these
functions.

Section — A

Spreadsheet (Excel)

. Demonstrate the use of Conditional Formatting, IF, COUNTIF, SUMIF, AVERAGE and
CONCAT functions.

. Demonstrate the use of INDEX,MATCH, UNIQUE, IFS, COUNTIFS, SUMIFS and
AVERAGEIFS functions.
Demonstrate the use of VLOOKUP, HLOOKUP, XLOOKUP, COUNT and COUNTA
functions.
Demonstrate the use of LEFT, MID, RIGHT, LEN, SUBSTITUTE, SEARCH and
ISNUMBER functions.
Demonstrate the use of TODAY, NOW, YEAR, MONTH, NETWORKDAYS and
EOMONTH functions.
Demonstrate the use of OFFSET, CHOOSE, LET, MAX, SORT, SORTBY and RANK
functions. .
Demonstrate the use of FILTER, FREQUENCY, SEQUENCE, RANDARRAY and
IFERROR functions.
Demonstrate the use of Pivot Tables, What-1f Analysis, Data Validation, Subtotals with
Ranges.
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Section - B

Develop a Python program to calculate the probability of simple events based on user
input.

Develop a Python program to analyze an exam pass/fail prediction scenario using a
probability distribution.

Develop a Python program to perform a one-sample t-test.

Develop a Python program to perform a two-independent-samples t-test.

Develop a Python program to perform a paired t-test.

Develop a Python program to perform a test of significance using one-way ANOVA.
Develop a Python program to perform a test of significance using Chi-Square Test.
Develop a Python program to plot a scatter diagram and compute the correlation
coefficient.

CA5P3: Internship

Course Code: CA5P3 Course Title: Internship

Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

General Guidelines:

1.

© © N o g~ W DR

The primary goal of an internship is to gain practical work experience, often required as
part of the curriculum for the BCA program. Internships are typically completed during
the Fifth semester, though they may also be undertaken at the end of the Fourth semester
during vacation periods.

. The internship shall be undertaken on a part-time basis during the semester and must
comprise 90 hours, to be completed over a period of 8 to 12 weeks.

Students shall undertake the internship either individually or in groups of up to three
students.

It is recommended that the Internship report be approximately 40-60 pages long, typed
on Ad-size paper using Times New Roman font, with 1.5-line spacing and proper
margins as follows:

FORMAT OF INTERNSHIP REPORT

COVER PAGE
CERTIFICATE ISSUED BY THE COMPANY

COLLEGE CERTIFICATE

STUDENT DECLARATION

ACKNOWLEDGEMENT

TABLE OF CONTENTS

EXECUTIVE SUMMARY

CHAPTER I: INTRODUCTION

CHAPTER II: DESCRIPTION OF THE ORGANIZATION

10. CHAPTER III: EXPERIENTIAL LEARNING
11. CHAPTER IV: INTERNSHIP OUTCOMES AND CONCLUSION
12. BIBLIOGRAPHY
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Semester: VI
CA6T1: PHP and MySQL

Course Code: CA6T1 Course Title: PHP and MySQL
Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Explain the fundamentals of PHP, including its syntax, data types, variables, constants,
operators, expressions, and implement decision-making and looping constructs to develop basic
PHP programs.

CO2: Develop PHP programs using arrays, functions, file inclusion techniques, type casting, and
date/time functions to solve computational problems effectively.

CO3: Design PHP applications using strings, object-oriented programming concepts and form
handling techniques for dynamic web applications.

CO4: Build database-driven web applications by integrating PHP with MySQL to perform
database connectivity and execute operations efficiently.

Course Content Hours

Unit-1 15

Introduction to PHP: Introduction to PHP, History and Features of PHP, Installation &
Configuration of PHP, Embedding PHP code in Your Web Pages, Understanding PHP,
HTML and White Space, Writing Comments in PHP, Sending Data to the Web Browser,
Data types in PHP, Keywords in PHP, Using Variables, Constants in PHP, Expressions in
PHP, Operators in PHP. Programming with PHP: Conditional statements: if, if-else, switch,
The ? Operator, Looping statements: while Loop, do-while Loop, for Loop

Unit-11 15

Arrays in PHP: Introduction-Creating Arrays, Accessing Array elements, Types of Arrays:
Indexed v/s Associative arrays, Multidimensional arrays, Creating Array, Accessing Array,
Manipulating Arrays, Displaying array, Using Array Functions, Including and Requiring
Files- use of Include() and Require(), Implicit and Explicit Casting in PHP. Using Functions ,
Class- Objects, Forms in PHP: Functions in PHP, Function definition, Creating and invoking
user-defined functions, Formal parameters versusactual parameters, Function and variable
scope, Recursion, Library functions, Date and Time Functions
Unit-111 15

Strings in PHP: Creating and Declaring String, String Functions. Class & Objects in PHP:
What is Class & Object, Creating and accessing a Class &Object, Object properties, object
methods, Overloading, inheritance, Constructor and Destructor Form Handling: Creating
HTML Form, Handling HTML Form data in PHP.

Unit-1V 15

Database Handling Using PHP with MySQL.: Introduction to MySQL.: Database terms, Data
Types. Accessing MySQL —Using MySQL Client and Using php MyAdmin, MySQL
Commands, Using PHP with MySQL: PHP MySQL Functions, Connecting to MySQL and
Selecting the Database, Executing Simple Queries, Retrieving Query Results, Counting
Returned Records, Updating Records with PHP.

References:
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. PHP and MySQL Web Development, Luke Welling & Laura Thomson, Addison-Wesley.

. Learning PHP, MySQL & JavaScript, Robin Nixon, O'Reilly Media

. PHP 8 and MySQL Web Development, Luke Welling & Laura Thomson, Addison-
Wesley.

. PHP: The Complete Reference, McGraw-Hill.

CA6T2: Mobile Application Development

Course Code: CA6T?2 Course Title: Mobile Application Development

Course Credits: 04 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 20 Marks Semester End Exam: 80 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Explain the architecture, features, development framework, and tools of the Android
operating system, and develop basic Android applications using Android Studio and Android
Virtual Devices.

CO2: Design Android applications by implementing core application components and
configuring the Android Manifest file with appropriate permissions and intent filters.

CO3: Develop interactive Android user interfaces using layouts, Ul widgets, animations,
application resources, and preferences, and perform testing and publishing of Android
applications.

CO4: Build Android applications that utilize data storage, SQL.ite databases, Content Providers,
networking, and web APIs, and deploy applications for real-world use.

Course Content Hours
Unit-1 15
Android OS design and Features: Android development framework, SDK features, Installing
and running applications on Android Studio, Creating AVDs, Types of Android applications,
Best practices in Android programming, Android tools, Building your First Android
application.

Unit-II 15
Android Application Design Essentials: Anatomy of an Android applications, Android
terminologies, Application Context, Activities, Services, Intents, Receiving and Broadcasting
Intents, Android Manifest File and its common settings, Using Intent Filter, Permissions.

Unit-111 | 15
Android User Interface Design Essentials: User Interface Screen elements, Designing User
Interfaces with Layouts, Drawing and Working with Animation. Testing Android
applications, Publishing Android application, Using Android preferences, Managing
Application resources in a hierarchy, working with different types of resources.

Unit-1V | 15
Using Common Android APIs: Using Android Data and Storage APIs, Managing data using
Sqlite, Sharing Data between Applications with Content Providers, Using Android
Networking APIs, Using Android Web APIs, Deploying Android Application to the World.
References:
1. Beginning Android Application Development, Wei-Meng Lee, Wiley Publications.
2. Android Application Development All-in-One For Dummies, Barry Burd, Wiley

Publications.
3. Android Programming for Beginners, John Horton, Packt Publishing.
4. Beginning Android Programming with Android Studio, Jerome (J.F.) DiMarzio, Wiley
Publications.
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CAG6T3: Deep Learning

Course Code: CA6T3 Course Title: Deep Learning
Course Credits: 04 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Explain the fundamental concepts of Deep Learning models, including Artificial Neural
Networks, Perceptrons, Multilayer Perceptrons, Feedforward Networks, and the
Backpropagation learning algorithm.

CO2: Analyze the architecture and working principles of Convolutional Neural Networks,
activation functions, pooling techniques, and modern CNN architectures for computer vision
applications.

CO3: Apply Recurrent Neural Networks, Long Short-Term Memory and Gated Recurrent Units
to solve sequential data analysis problems while addressing challenges such as the vanishing
gradient problem.

CO4: Explain the concepts, architecture, training process, and applications of Generative
Adversarial Networks and compare discriminative and generative learning models.

Course Content Hours

Unit-I 15
Introduction to Deep Learning: Historical Trends in Deep Learning, Why Deep Learning Is
Growing, Artificial Neural Networks (ANN), Nonlinear Classification Using Neural
Networks: XOR/XNOR, Single-Layer Perceptron, Multilayer Perceptron, Feedforward
Network, Deep Feedforward Networks, Stochastic Gradient-Based Learning, Hidden Units,

Architecture Design, and Backpropagation.

Unit-I1 15
Convolutional Neural Networks (CNNSs): Introduction to CNNs and their applications in
computer vision; basic CNN architecture; activation functions (Sigmoid, Tanh, ReLU, and
Softmax); types of pooling layers; training CNNs using TensorFlow; popular CNN
architectures such as VGG, GoogLeNet, and ResNet; dropout, normalization, and data
augmentation.

Unit-111 15
Recurrent Neural Networks (RNNs): Introduction to Recurrent Neural Networks (RNNs) and
their applications in sequential data analysis; Backpropagation Through Time (BPTT); the
vanishing gradient problem and gradient clipping; Long Short-Term Memory (LSTM)
networks; Gated Recurrent Units (GRUS); Bidirectional LSTM networks; and Bidirectional
Recurrent Neural Networks (BiIRNNS).

Unit-1V | 15
Generative Adversarial Networks (GANS): Introduction to generative models, concepts and
principles of GANSs, architecture of GANs (generator and discriminator networks),
comparison between discriminative and generative models, training of Generative Adversarial
Networks (GANSs), and applications of GANSs.
References:
1. Simon J.D. Prince, Understanding Deep Learning, MIT Press, 2023.

2. Josh Patterson and Adam Gibson, Deep Learning: A Practitioner's Approach, 2nd Edition, O'Reilly Media,
2021.

Frangois Chollet, Deep Learning with Python, 2nd Edition, Manning Publications, 2021.

3.
4, Aston Zhang, Zachary C. Lipton, Mu Li, and Alexander J. Smola, Dive into Deep Learning, Cambridge
University Press, 2023.
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CAG6P1: PHP and MySQL Lab

Course Code: CA6P1 Course Title: PHP and MySQL Lab
Course Credits: 02 Teaching Hours/Week: 04
Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:
CO1: Apply PHP syntax, operators, control structures, functions, and string/array manipulation
techniques to develop basic server-side programs.
CO2: Develop PHP applications using form handling techniques (GET and POST methods),
recursive functions, and built-in date/time functions to process user input.
CO3: Design and implement PHP programs for file handling, file uploading, and object-oriented
programming concepts such as constructors and destructors.
CO4: Create and manage MySQL databases and tables, and integrate PHP with MySQL to
perform database-driven web application development.

Section-A

Write a PHP script to find odd or even number from given number.

Write a PHP script to find maximum of three numbers.

Write a PHP script to swap two numbers.

Write a PHP script to find the factorial of a number.

Write a PHP script to check whether given number is palindrome or not..

Write a PHP script to reverse a given number and calculate its sum.

Write a PHP script to to generate a Fibonacci series using Recursive function.

Write a PHP script to implement atleast seven string functions.

Write a PHP program to insert new item in array on any position in PHP.
. Write a PHP script to implement constructor and destructor.

Section-B

. Write a PHP script to implement form handling using get method.

. Write a PHP script to implement form handling using post method.

. Write a PHP script that receive form input by the method post to check the number is
prime or not

. Write a PHP script that receives string as a form input.

. Write a PHP script to compute addition of two matrices as a form input.

. Write a PHP script to show the functionality of date and time function.

. Write a PHP program to upload a file.

. Write a PHP script to implement database creation.
Write a PHP script to create table.

0 Develop a PHP program to design a college admission form using MY SQL database.

CAG6P2: Mobile Application Development Lab

Course Code: CA6P2 Course Title: Mobile Application Development Lab
Course Credits: 02 Teaching Hours/Week: 04

Total Contact Hours: 60 Exam Duration : 3 Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Develop simple Android applications using basic Ul components, event handling, layout
managers, fonts, colors, menus, dialog boxes, and graphical primitives.

1.
2.
3.
4.
5.
6.
7.
8.
9.
1
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CO2: Build interactive Android applications, including calculators and other utility applications,
by integrating widgets, event listeners, and application logic

CO3: Design and implement an Android application for sending e-mails using Intent and e-mail
clients.

CO4: Design and implement a secure login application using SQLite database for user
authentication.

Note: Download and install the open-source software Android Studio to practice these programs.
Section — A

Develop an application for Simple Counter.
Develop an application that uses GUI components, fonts and colours.
Develop an application to display your personal details using GUI Components.
Develop a Simple Calculator that uses radio buttons and text view.
Develop an application that uses Intent and Activity.
Develop an application that uses Dialog Boxes.
Develop an application to display a Splash Screen.
Develop an application that uses Layout Managers and event listeners.
Write an application that draws basic graphical primitives on the screen.
. Develop an application that uses different types of Menus.
Section - B
Develop an application that uses to send messages from one mobile to another mobile.
Develop an application that uses to send E mail.
Develop a native application that uses GPS location information.
To develop a Android Application that that makes use of Notification Manager.
Develop an application that plays Audio and Video.
Develop an application that uses Local File Storage.
Develop an application for Simple Animation.
Develop an application that makes use of databases.
Develop an application for Login Page using Sqlite.
0. Develop an application for Student Mark sheet processing using Sqlite.

DSS1: Cyber Security

Course Code: DSS1 Course Title: Cyber Security

Course Credits: 02 Teaching Hours/Week: 02
Total Contact Hours: 30 Exam Duration : 1% Hours
Internal Assessment : 10 Marks Semester End Exam: 40 Marks
Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Explain the fundamentals of cyberspace, internet technologies, cyber security concepts,
and the architecture and governance of cyberspace.

CO2: Identify various types of cybercrimes, cyber threats, legal provisions under the IT Act, and
the roles of organizations involved in cyber security and cybercrime prevention in India.

CO3: Examine the features, opportunities, risks, and security concerns associated with social
media platforms, including relevant legal and ethical issues.

BOoo~Nooa~wONE

1.
2.
3.
4.
S.
6.
7.
8.
9.
1

Course Content Hours

Unit-I 10
Introduction to Cyber Security: Defining Cyberspace, Overview of Computer and Web
Technology, Architecture of Cyberspace, Communication and Web Technology, Internet,
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World Wide Web, Advent of Internet, Internet Infrastructure for Data Transfer and
Governance, Internet Society, Regulation of Cyberspace, Concept of Cyber Security, Issues
and Challenges of Cyber Security.

Unit-11 | 10

Cyber-crime and Cyber law: Classification of cybercrimes, Common cyber-crimes, cyber-
crime targeting computers and mobiles, cyber crime against women and children, financial
frauds, social engineering attacks, malware and ransomware attacks, zero day and zero click
attacks, Cybercriminals modus-operandi, Reporting of cyber crimes, Remedial and mitigation
measures, Legal perspective of cyber crime, IT Act 2000 and its amendments, Cyber-crime
and offences, Organisations dealing with Cyber-crime and Cyber security in India, Case
studies.

Unit-111 | 10
Social Media Overview and Security: Introduction to Social networks, Types of Social media,
Social media platforms, Social media monitoring, Hashtag, Viral content, Social media
marketing, Social media privacy, Challenges, opportunities and pitfalls in online social
network, Security issues related to social media, Flagging and reporting of inappropriate
content, Laws regarding posting of inappropriate content, Best practices for the use of Social
media, Case studies.
References:
1. Cyber Security: Understanding Cyber Crimes, Nina Godbole & Sunit Belapure, Wiley

India.

2. Cyber Security and Cyber Laws, Alok Arora, BPB Publications.
3. Information Security: Principles and Practice, Mark Stamp, Wiley
4. Cyber Security, Nina Godbole, Wiley India

DSS1: Information Security

Course Code: DSS1 Course Title: Data and Information Security
Course Credits: 02 Teaching Hours/Week: 02

Total Contact Hours: 30 Exam Duration : 1 % Hours

Internal Assessment : 10 Marks Semester End Exam: 40 Marks

Course Outcomes (COs): After the successful completion of the course, the student will be able
to:

CO1: Explain the fundamental concepts of information security, including security terminology,
historical developments, the need for security, and legal, ethical, and professional issues.

CO2: Analyze security structures, assess security requirements, and apply risk management
principles, security planning, and government security standards in organizational environments.
CO3: Analyze the operation of classical and modern cryptographic algorithms and evaluate
secure system design concepts, including trustworthy software, covert channels, inference, and
single points of failure.

Course Content Hours

Unit-I 10
Introduction, Definition of security, Assessing security, Security terminology , Historical
developments, Structure of security, Introduction to Information Security, The Need for
Security , Legal, Ethical, and Professional Issues in Information Security

Unit-11 | 10
Risk Management and Special requirements such as Emanation Security/ TEMPEST
Standards, Planning for Security, Rainbow Series Reports for DOD; FIPS for all Federal
Govt; DHS and CNSS guidance: Firewalls & VPNs
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Unit-11| 10

Cryptography: Applications of cryptography, Terminology, Evolution of cryptography,
Caesar ciphers, one-time pads, Operation of DES, AES,Public-key cryptosystems, Topics in
Information Systems Security, Minimum privilege ,Compartmentalization , Dual controls
,Security perimeters, Trustworthy software, proof of design correctness, Single-points-of-
failure, Covert channels, Inference
References:
1. Principles of Information Security, Michael E. Whitman & Herbert J. Mattord, Cengage

Learning.
2. Cryptography and Network Security: Principles and Practice, William Stallings, Pearson.
3. Information Security: Principles and Practice, Mark Stamp, Wiley.
4. Computer Security: Principles and Practice, William Stallings & Lawrie Brown, Pearson.

CAG6P3: Project Work

Course Code: CA6P3 Course Title: Project Work
Course Credits: 04 Teaching Hours/Week: 08
Total Contact Hours: 60 Exam Duration : 3 Hours
Internal Assessment : 20 Marks Semester End Exam: 80 Marks
General Guidelines:

. Students shall complete the project work during the assigned laboratory hours. However,
data collection may be undertaken outside the college and they must be implemented
within the college.

. The project must be domain-related, feasible, and include the phases of analysis, design,
implementation, and testing. The work must also be original.

. Students shall undertake the project either individually or in groups of up to three
students.
It is recommended that the project report be approximately 60-100 pages long, typed on
Ad-size paper using Times New Roman font, with 1.5-line spacing and proper margins.

Internal Assessment Scheme for Project work.

Assessment Criteria Marks

Attendance 5
Review / Presentation - | 5
Review / Presentation - 11 5
Review / Presentation - 111 5

Total 20

Evaluation Scheme for Project Work (SEE).

Assessment Criteria

Writing — Synopsis, Objectives, Data
Flow Diagram, E R Diagram,
Conclusion.

Project Demo and Presentation

Viva Voice

Project Report

Total
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