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Syllabus for B.Sc. Computer Science
(With effect from the Academic Year 2023-24)

I Preamble

Bachelor of Computer Science is a 3 — Year under Graduate Programme spread over six
semesters. The course is designed to achieve high degree of technical skills in Problem solving and
application development. The course develops requisite professional skills and problem solving abilities
for pursuing a successful career in software industry and forms the required basics for pursuing higher
studies in Computer Science.

11 Eligibility
A pass in the Higher secondary Examination (Academic Stream) conducted by the Government of
Tamil Nadu with Mathematics as one of the subjects.

III  Programme Objectives

PO1 Scientific aptitude will be developed in Students

PO2 Students will acquire basic Practical skills & Technical knowledge along with domain knowledge of
different subjects in the Computer Science & humanities stream.

PO3 Students will become employable; Students will be eligible for career opportunities in education
field, Industry, or will be able to opt for entrepreneurship.

PO4 Students will possess basic subject knowledge required for higher studies, professional and applied
courses.
POS5 Students will be aware of and able to develop solution-oriented approach towards various Social

and Environmental issues.

PO6 Ability to acquire in-depth knowledge of several branches of Computer Science and aligned areas.
This Programme helps learners in building a solid foundation for higher studies in Computer
Science and applications.

PO7 The skills and knowledge gained leads to proficiency in analytical reasoning, which can be utilized
in modelling and solving real life problems.

POS Utilize computer programming skills to solve theoretical and applied problems by critical
understanding, analysis and synthesis.

PO9 Ability to share ideas and insights while seeking and benefitting from knowledge and insight of
others.

PO10 Mould the students into responsible citizens in a rapidly changing interdependent society.




IV Programme Specific Objectives

PSO1 Think in a critical and logical based manner

PSO2 Familiarize the students with suitable software tools of computer science and industrial
applications to handle issues and solve problems in mathematics or statistics and realtime
application related sciences.

PSO3 Know when there is a need for information, to be able to identify, locate, evaluate, and effectively
usethat information for the issue or problem at hand.

PSO4 Understand, formulate, develop programming model with logical approaches to Address issues
arisingin social science, business and other contexts.

PSO5 Acquire good knowledge and understanding to solve specific theoretical and applied problems in
advanced areas of Computer science and Industrial statistics.

PSO6 Provide students/learners sufficient knowledge and skills enabling them to undertake further
studies inComputer Science or Applications or Information Technology and its allied areas on
multiple disciplines linked with Computer Science.

PSO7 Equip with Computer science technical ability, problem solving skills, creative talent and power of
communication necessary for various forms of employment.

PSOS8 Develop a range of generic skills helpful in employment, internships& societal activities.

PSO9 Get adequate exposure to global and local concerns that provides platform for further exploration
into multi-dimensional aspects of computing sciences.

PSO10 The state of art technologies in conducting a Explain in a scientific and systematic way and arriving
at a precise solution is ensured




B.Sc. Computer Science - COURSE STRUCTURE

YEAR -1 SEMESTER -1

Part Sub. Code | List of Courses Credit | Hrs | Int. | Ext. | Total
Part-1 - Language Paper-1 3 6 | 25 | 75 | 100
Part-11 100L1Z | English Paper-1 3 6 | 25 | 75 | 100
Part-111 125C1A | CC-I: Python Programming @#$%& 5 4 25 | 75 | 100
125C11 | CC-1I: Python Programming Practical @#$%& 5 5 | 40 | 60 | 100
EC - I Generic / Discipline Specific (Any one):
125E1A | Mathematics | @#$%& / 3 5 125 | 75 | 100
125E1B | Statistics | @#$%& /
125E1C | Physics I #$% 2 3 25 | 75 | 100
- Physics-1 Practical #5% - 2 SN —
Part-IV 125S1A | SEC - I: Office Automation @#$%& * 2 2 |25 | 75 | 100
100S1A | Basic Tamil-I (Other Language Students) *
100S1B | Advanced Tamil-I (Other Language
Students) *
125B1A | FC: Fundamentals of Computers @#$%& 2 2 |25 | 75 | 100
22/23 | 30

* PART-1V: SEC-1 / Basic Tamil / Advanced Tamil (Any one)

1. Students who have studied Tamil upto XII STD and also have taken Tamil in Part I shall take SEC-I.
2. Students who have not studied Tamil upto XII STD and have taken any Language other than Tamil in

Part-I shall take Basic Tamil comprising of Two Courses (level will be at 6™ Std.).

3. Students who have studied Tamil upto XII STD and have taken any Language other than Tamil in
Part-I shall take Advanced Tamil comprising of Two Courses.

YEAR -1 SEMESTER - 11

Part Sub. List of Courses Credit | Hrs | Int. | Ext. | Total
Code
Part-I - Language Paper-II 3 6 25 | 75 | 100
Part-Il | 100L2Z | English Paper-1I 3 6 | 25 | 75 | 100
Part-IIT | 125C2A | CC-III: Introduction to Computer 5 4 |25 | 75 | 100
Architecture and Microprocessor $
125C21 | CC - 1V: Introduction to Computer 5 5 | 40 | 60 | 100
Architecture and Microprocessor Practical $
EC-II Generic / Discipline Specific:
125E2A | Mathematics Il @#$%&/ 315 | 25|75 100
125E2B | Statistics Il @#$%&/
125E2C | Physics II #5% 25 | 75 | 100
125E21 | Physics I & II (Practicals) #$% 2 | 40 | 60 | 100
125S2A | SEC- II: Quantitative Aptitude @#$%& *
: - *
Part-IV 100S2A | Basic Tamil-II (Other Language Students) ) 5> | 25 | 75 | 100
100S2B | Advanced Tamil-II (Other Language
Students) *
125S2B | SEC- III: Problem Solving Techniques $ 2 2 25 | 75 | 100
23/24 | 30




YEAR-1I SEMESTER - 111

Sub.

Part List of Courses Credit | Hrs | Int. | Ext. | Total
Code
Part-I - Language Paper-III 3 6 25 | 75 | 100
Part-II 200L3Z | English Paper-III 3 6 25 | 75 | 100
Part-IIT | 225C3A | CC - V: Java Programming @#$%& 5 4 | 25 | 75 | 100
225C31 | CC - VI: Java Programming Practical 5 5 40 | 60 | 100
@HS%&
EC-IIT Generic / Discipline Specific:
225E3A | Mathematics | @#$%&/ 3 5 25 | 75 | 100
225E3B | Statistics | @#$%&/
225E3C | Physics I #$% 2 3 | 25 | 75 | 100
- Physics-I Practical #$% - 2 —_— | - -
Part-IV | 225S31 | SEC- IV: (Entrepreneurial Based): Web 1 1 40 | 60 | 100
Page Design Practical @#$%&
225832 | QEC-V: Desktop Publishing Practical 2 2 | 40 | 60 | 100
@#HS%&
- Environmental Science -- 1 -- -- --
21/22 | 30
YEAR -1I SEMESTER -1V
Sub. . .
Part List of Courses Credit | Hrs | Int. | Ext. | Total
Code
Part-I e Language Paper-IV 3 6 25 | 75 | 100
Part-11 200L4Z | English Paper-IV 3 6 | 25 | 75 | 100
Part-IIT | 225C4A | CC - VII: Data Structures and Algorithms $ 5 4 25 | 75 | 100
225C41 | CC-VIII: Data Structures and Algorithms 5 4 | 40 | 60 | 100
Practical $
EC-1V Generic / Discipline Specific :
225E4A | Mathematics 11 @#5%&/ 3 5 25 | 75 | 100
225E4B | Statistics Il @#$%&/
225E4C | Physics II #$% 2 3 25 | 75 | 100
225E41 | Physics I & II (Practicals) #$% 2 2 | 40 | 60 | 100
Part-IV | 225S4A | SEC -VI: Emotional Intelligence @#$%& 2 2 25 | 75 | 100
22584B | SEC -VII: Technical Writing @#$%& 2 2 25 | 75 | 100
- Environmental Science 2 1 25 | 75 | 100
25/26 | 30




YEAR -III SEMESTER -V

Part | Sub. Code List of Courses Credit | Hrs | Int. | Ext. | Total
Part- IIT | 325C5A | CC - IX: Operating System @$ 3 25 | 75 | 100
325C51 CC - X: Operating System Practical $ 5 40 | 60 | 100
325C5B CC - XI: Relational Database 4 25 | 75 | 100
Management System @#$
325C52 CC-XII: Relational Database Management 4 5 40 | 60 | 100
System Practical #$
EC-V:
325E5A Computer Networks #$%&/
325E5B Mobﬁe Ad-hoc Netwosrk @HS%& / 3 4 25 | 75 1 100
325E5C | Data Mining and Warehousing @#$%&
EC -VI:
325E5D Software Engineering @#$%& /
325E5E Software Tefting S /g e 3 41275100
325ESF Digital Image Processing $
Part-IV --- Value Education 2 2 25 | 75 | 100
--- Internship / Industrial Training (During 2 -- -- -- --
summer vacation at the end of IV
semester)
26 30
YEAR -1III SEMESTER - VI
Part | Sub. Code List of Courses Credit | Hrs | Int. | Ext. | Total
Part- IIT | 325C6A | CC- XIII: Programming in ASP.NET #$ 4 6 | 25 | 75 | 100
325C61 | CC- XIV: Programming in ASP.NET 4 6 40 | 60 | 100
Practical #$
325C62 | CC - XV: Project with Viva voce #$ 4 6 | 40 | 60 | 100
EC -VII:
325E6A | Artificial Intelligence $ /
325E6B | Introduction To Data Science @#$ / 3 5 | 25 | 75 | 100
325E6C | Internet of Things and its Applications
@#S%&
EC -VIII:
325E6D loud Computing @#$%&
325E6E ](;igli)a?a AIIl);lyti%S@@zs/%&// 3 S| 2|75 | 100
325E6F | Block Chain Technology $
Part-IV | 325S61 | Professional Competency Skill Course: 2 2 | 40 | 60 | 100
Advanced Excel Practical #$
Part-V -—- Extension Activity 1 -- - | - --
21 30

@ - Common to B.C.A.

# - Common to B.Sc. Software Applications

S - Common to B.Sc. Computer Science

% - Common to B.Sc. Computer Science with Artificial Intelligence
& - Common to B.Sc. Computer Science with Data Science

X-X-X-




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

Year: 1 Semester:I
Foundation Course: Fundamentals of Computers 125B1A
(Common to B.Sc.-CS with Al, CS with DS, Software Appl. & BCA)
Credits 2 Lecture Hours:2 per week|

Learning Objectives: (for teachers: what they have to do in the class/lab/field)

to understand fundamentally the general scope of the computer system
to interact effectively with the computer

to know the uses of the basic components of the computer

to manage the system to some extent before involving an expert

to know some basic things about the computer and the world

Course Outcomes: (for students: To know what they are going to learn)
CO1:Fundamental concepts of computer

CO2: Fundamental mathematical techniques and how they relate to computer
CO3: The architecture of processing and file storage in a computer system
CO4: Basic operations of operating systems

COS: A variety of software packages applicable to an academic, software development and
business environment

Units Contents

I | Understanding the Computer: - Introduction - Evolution of Computers -
Generations of Computers - Classification of Computers - Computing Concepts -
The Computer System - Applications of Computers. Computer Organisation and
Architecture: - Introduction - Central Processing Unit - Internal Communications -
Machine Cycle - The Bus - Instruction Set. Memory and Storage Systems: -
Introduction - Memory Representation - Random Access Memory - Read Only
Memory - Storage Systems - Magnetic Storage Systems - Optical Storage Systems -
Magneto Optical Systems - Solid-state Storage Devices - Storage Evaluation
Criteria. Input Devices: - Introduction - Keyboard - Pointing Devices - Scanning
Devices - Optical Recognition Devices - Digital Camera - Voice Recognition
System - Data Acquisition Sensors - Media Input Devices.OQutput Devices: -
Introduction - Display Monitors - Printers - Impact Printers - Non-impact Printers -
Plotters - Voice Output - Systems - Projectors - Terminals

IT | Computer Codes: - Introduction - Decimal System - Binary System - Hexadecimal
System - Octal System - Binary Coded Decimal (BCD) Systems — Unicode.
Computer Arithmetic: - Introduction - Binary Addition - Binary Multiplication -
Binary Subtraction - Binary Division - Signed/unsigned Numbers - Complements of
Binary Numbers - Binary Subtraction Using Complements - Representing Numbers
- Integer Arithmetic - Floating-point Arithmetic




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

111

Boolean Algebra of Switching Circuits: - Introduction - Elements of Boolean
Algebra - Basic Postulates of Boolean Algebra - Boolean Operations - Principle of
Duality - Basic Laws of Boolean Algebra - De Morgan’s Theorem - Boolean
Expressions. Logic Gates and Digital Circuits: - Introduction - Basic Logic Gates
- Derived Logic Gates - Conversion of Boolean Functions - Adder Circuits - Flip-
flop Circuits - Application of Flip-flops. Computer Software: - Introduction -
Types of Computer Software - System Management Programs - System
Development Programs - Standard Application Programs - Unique Application
Programs - Problem Solving - Structuring the Logic - Using the Computer

v

Operating Systems: - Introduction - History of Operating Systems - Functions of
Operating Systems - Process Management - Memory Management - File
Management - Device Management - Security Management - Types of Operating
Systems - Providing User Interface - Popular Operating Systems. Programming
Languages: - Introduction - History of Programming Languages - Generations of
Programming Languages - Characteristics of a Good Programming Language -
Categorisation of High-level Languages - Popular High-level Languages - Factors
Affecting the Choice of a Language - Developing a Program - Running a Program

Data Communications and Networks: - Introduction - Data Communication
Using Modem - Computer Network - Network Topologies - Network - Protocols
and Software - Applications of Network. The Internet and World Wide Web: -
Introduction - History of Internet - Internet Applications - Understanding the World
Wide Web - Web Browsers - Browsing the internet - Using a Search Engine - Email
Service - Protocols Used for the Internet

Learning Resources:
Recommended Texts

1. E Balagurusamy. Fundamentals Of Computers, Tata McGraw Hill Publishing
Company Limited

2. Fundamentals of Computers (Paperback), 2019,Manaullah Abid, Mohammad
Amjad, Dreamtech Press




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

Year: 1 Semester:1
Core-I: Python Programming
125C1A
(Common to B.Sc.-CS with Al, CS with DS, Software Appl.& BCA)
Credits 5 Lecture Hours:4 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e Describe the core syntax and semantics of Python programming language.
e Discover the need for working with the strings and functions.
o Illustrate the process of structuring the data using lists, dictionaries, tuples and sets.
o Understand the usage of packages and Dictionaries

Course Outcomes: (for students: To know what they are going to learn)
CO1: Develop and execute simple Python programs
CO2: Write simple Python programs using conditionals and looping for solving problems

CO3: Decompose a Python program into functions
CO4: Represent compound data using Python lists, tuples, dictionaries etc.
COS5: Read and write data from/to files in Python programs

UNITS CONTENTS

I Introduction: The essence of computational problem solving — Limits of
computational problem solving-Computer algorithms-Computer Hardware-
Computer Software-The process of computational problem solving-Python
programming language - Literals - Variables and Identifiers - Operators -
Expressions and Data types, Input / output.

11 Control Structures: Boolean Expressions - Selection Control - If Statement-
Indentation in Python- Multi-Way Selection -- Iterative Control- While
Statement- Infinite loops- Definite vs. Indefinite Loops- Boolean Flag. String,
List and Dictionary, Manipulations Building blocks of python
programs,Understanding and using ranges.

I Functions: Program Routines- Defining Functions- More on Functions: Calling
Value-Returning Functions- Calling Non-Value-Returning Functions- Parameter
Passing - Keyword Arguments in Python - Default Arguments in Python-Variable
Scope. Recursion: Recursive Functions.

v Objects and their use: Software Objects - Turtle Graphics — Turtle attributes-
Modular Design: Modules - Top-Down Design - Python Modules - Text Files:
Opening, reading and writing text files — Exception Handling.

\% Dictionaries and Sets: Dictionary type in Python - Set Data type. Object Oriented
Programming using Python: Encapsulation - Inheritance — Polymorphism. Python
packages: Simple programs using the built-in functions of packages matplotlib,
NumPy, pandas etc.




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

Learning Resources:

Recommended Texts

1.

Charles Dierbach, “Introduction to Computer Science using Python - A

computational Problem-solving Focus”, Wiley India Edition, 2015.

Wesley J. Chun, “Core Python Applications Programming”, 3rd Edition , Pearson
Education, 2016

Reference Books

1.

Mark Lutz, “Learning Python Powerful Object Oriented Programming”, O’reilly
Media 2018, 5th  Edition.

Timothy A. Budd, “Exploring Python”, Tata MCGraw Hill Education Private
Limited 2011, 1 st  Edition.

John Zelle, “Python Programming: An Introduction to Computer Science”, Second
edition, Course  Technology Cengage Learning Publications, 2013, ISBN 978-
1590282410

Michel Dawson, “Python Programming for Absolute Beginers” , Third Edition,
Course Technology Cengage Learning Publications, 2013, ISBN 978-143545500

Web resources

1.

https://onlinecourses.swayam?2.ac.in/cec22_cs20/preview




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

Year: 1 Semester:1
Core-1I: Python Programming Practical 125C11
(Common to B.Sc.-CS with AL, CS with DS, Software Appl.& BCA)
Credits 5 Lecture Hours:5 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e Acquire programming skills in core Python.
e Acquire Object-oriented programming skills in Python.
o Develop the skill of designing graphical-user interfaces (GUI) in Python.
o Develop the ability to write database applications in Python.
e Acquire Python programming skills to move into specific branches

Course Outcomes: (for students: To know what they are going to learn)

CO1: To understand the problem solving approaches

CO2: To learn the basic programming constructs in Python

CO3: To practice various computing strategies for Python-based solutions to real world
problems

CO4: To use Python data structures - lists, tuples, dictionaries.

COS: To do input/output with files in Python.

List of Programs

1. Program to convert the given temperature from Fahrenheit to Celsius and vice versa
depending upon user’s choice.

2. Write a Python program to construct the following pattern, using a nested loop
%k

*k
ook
fookgok
sk sk ok
fokgok
ook
*k

3. Program to calculate total marks, percentage and grade of a student. Marks obtained in
each of the five subjects are to be input by user. Assign grades according to the
following criteria:

Grade A: Percentage >=80 Grade B: Percentage >=70 and 80
Grade C: Percentage >=60 and <70  Grade D: Percentage >=40 and <60
Grade E: Percentage < 40

4. Program, to find the area of rectangle, square, circle and triangle by accepting suitable

input parameters from user.

Write a Python script that prints prime numbers less than 20.

Program to find factorial of the given number using recursive function.

e

o




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

o

10.

11.
12.
13.
14.
15.

Write a Python program to count the number of even and odd numbers from array of
N numbers.

Write a Python class to reverse a string word by word.

Given a tuple and a list as input, write a program to count the occurrences of all items
of the list in the tuple. (Input: tuple = ('a', 'a', 'c', 'b', 'd"), list =['a’, 'b'], Output: 3)
Create a Savings Account class that behaves just like a Bank Account, but also has an
interest rate and a method that increases the balance by the appropriate amount of
interest (Hint: use Inheritance).

Read a file content and copy only the contents at odd lines into a new file.

Create a Turtle graphics window with specific size.

Write a Python program for Towers of Hanoi using recursion

Create a menu driven Python program with a dictionary for words and their meanings.
Devise a Python program to implement the Hangman Game.

Learning Resources:

Recommended Texts

1.

Charles Dierbach, “Introduction to Computer Science using Python - A
computational Problem-solving Focus”, Wiley India Edition, 2015.

Wesley J. Chun, “Core Python Applications Programming”, 3rd Edition , Pearson
Education, 2016

Reference Books

1.

Mark Lutz, “Learning Python Powerful Object Oriented Programming”, O’reilly
Media 2018, 5th  Edition.

Timothy A. Budd, “Exploring Python”, Tata MCGraw Hill Education Private
Limited 2011, 1 st  Edition.

John Zelle, “Python Programming: An Introduction to Computer Science”,
Second edition, Course Technology Cengage Learning Publications, 2013,
ISBN 978- 1590282410

Michel Dawson, “Python Programming for Absolute Beginers”, Third Edition,
Course Technology Cengage Learning Publications, 2013, ISBN 978-
1435455009




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

Year: 1 Semester:1
Skill Enhancement Course: Office Automation
125S1A
(Common to B.Sc.-CS with Al, CS with DS, Software Appl.& BCA)
Credits 2 Lecture Hours:2 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)

e The major objective in introducing the Computer Skills course is to impart training for
students in Microsoft Office which has different components like MS Word, MS Excel
and Power point.

e The course is highly practice oriented rather than regular class room teaching.

e To acquire knowledge on editor, spread sheet and presentation software.

Course Outcomes: (for students: To know what they are going to learn)

COl1: Understand the basics of computer systems and its components.

CO2: Understand and apply the basic concepts of a word processing package.
CO3: Understand and apply the basic concepts of electronic spreadsheet software.
CO4: Understand and apply the basic concepts of database management system.
CO5: Understand and create a presentation using PowerPoint tool.

UNITS| CONTENTS

I Introductory concepts: Hardware and Software - Memory unit — CPU-Input Devices:
Key board, Mouse and Scanner. Output devices: Monitor, Printer. Introduction to
Operating systems - Introduction to Programming Languages.

11 Word Processing: File menu operations - Editing text — tools, formatting, bullets and
numbering - Spell Checker - Document formatting — Paragraph alignment,
indentation, headers and footers, printing — Preview, options, merge.

IIT | Spreadsheets: Excel — opening, entering text and data, formatting, navigating;
Formulas — entering, handling and copying

IV | Charts — creating, formatting and printing, analysis tables, preparation of financial
statements, introduction to data analytics.

\% Power point: Introduction to Power point - Features — Understanding slide
typecasting & viewing slides — creating slide shows. Applying special object —
including objects & pictures — Slide transition — Animation effects, audio inclusion,
timers.

Learning Resources:
Recommended Texts

1. Peter Norton, “Introduction to Computers” —Tata McGraw-Hill.
Reference Books
1. Jennifer Ackerman Kettel, Guy Hat-Davis, Curt Simmons, “Microsoft 2003”, Tata
McGraw- Hill.

Web resources : Web content from NDL / SWAY AM or open source web resources




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

Year: | Semester: |1
Introduction to Computer Architecture and Microprocessor | 125C2A
Credits 5 Lecture Hours:4 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e To introduce the internal organization of Intel 8085 Microprocessor.
e To enable the students to write assembly language programs using 8085.
e To interface the peripheral devices to 8085 using Interrupt controller and DMA
interface.

Course Outcomes: (for students: To know what they are going to learn)

CO1: Remember the Basic binary codes and their conversions. Binary concepts are used in
Microprocessor programming and provide a good understanding of the architecture of 8085.
CO2: Understanding the 8085 instruction set and their classifications, enables the students
to write the programs easily on their own using different logic..

CO3: Applying different types of instructions to convert binary codes and analysing the
outcome. The instruction set is applied to develop programs on multibyte arithmetic
operations.

CO4: Analyse how peripheral devices are connected to 8085 using Interrupts and DMA
controller.

Units| Contents

I Digital Computers - Microcomputer Organization-Computer languages Number
Systems: Decimal, Binary, Octal. Hexadecimal. Conversions: Conversion between all
four number systems of integer and floating-point values. Data representation: fixed

point and floating-point representation - Character codes

1 Addition, subtraction (9’s Complement for decimal, 10’s complement for decimal, 1°s
complement, 2’s complement methods), multiplication and division of binary
numbers. - Differentiate Binary and BCD representations - BCD to Binary and Binary
to BCD conversions, BCD addition and Subtraction.

8085 Microprocessor: Architecture, Pinout and Signals — Functional block diagram -

111 8085 Instruction Set and addressing modes- 8085 sample programs using data
transfer, arithmetic and JMP instructions— function calls in 8085

IV [The 8085 Interrupts — RIM AND SIM instructions-8259 Programmable Interrupt
Controller-Direct Memory Access (DMA) and 8257 DMA controller.

V  |Program control- RISC - Pipelining -Arithmetic instruction- RISC pipeline - Vector

processing and Array processors.




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

TEXT BOOKS:

1. M.M. Mano, “Computer System architecture”. Pearson, Third Edition, 2007

2. R. S. Gaonkar- "Microprocessor Architecture- Programming and Applications with
8085"- 5th Edition- Penram- 2009.

3. Tripti Dodiya & Zakiya Malek, “Computer Organization and Advanced Microprocessors”,
Cengagelearning, 2012.

REFERENCE BOOKS:
1. Mathur- “Introduction to Microprocessor”- 3rd Edition- Tata McGraw-Hill-1993.

2. P. K. Ghosh and P. R. Sridhar- “0000 to 8085: Introduction to Microprocessors for
Engineers andScientists”- 2nd Edition- PHI- 1995.

3. NagoorKani- “Microprocessor (8085) and its Applications”- 2nd Edition- RBA
Publications- 2006.

4. V. Vijayendran- “Fundamentals of Microprocessors — 8085”- S. Viswanathan Pvt. Ltd.-
2008.

WEB REFERENCES:

NPTEL & MOOC courses titled Computer organization
https://nptel.ac.in/courses/106105163/
https://nptel.ac.in/courses/106103068




UNIVERSITY OF MADRAS

B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

Year: | Semester: 11
Introduction to Computer Architecture and Microprocessor Practical 125C21
Credits 5 Lecture Hours:5 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e To introduce the internal organization of Intel 8085 Microprocessor.
e To enable the students to write assembly language programs using 8085.
e To interface the peripheral devices to 8085 using Interrupt controller and DMA
interface.
e To provide real-life applications using microcontroller.

Course Outcomes: (for students: To know what they are going to learn)

CO1: Remember the Basic binary codes and their conversions. Binary concepts are used in
Microprocessor programming and provide a good understanding of the architecture of 8085.
CO2: Understanding the 8085-instruction set and their classifications, enables the students
to write the programs easily on their own using different logic.

CO3: Applying different types of instructions to convert binary codes and analysing the
outcome. The instruction set is applied to develop programs on multibyte arithmetic
operations.

CO4: Analyse how peripheral devices are connected to 8085 using Interrupts and DMA
controller.

List of Programs

Addition and Subtraction

1. 8- bit addition

2. 16 - bit addition
3. 8- bit subtraction
4. BCD subtraction

Multiplication and Division

1. 8- bit multiplication
2. BCD multiplication
3. 8- bitdivision

Sorting and Searching

1. Searching for an element in an array.

2. Sorting in Ascending and Descending order.

3. Finding the largest and smallest elements in an array.
4. Reversing array elements.

5. Block move.
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B.Sc. DEGREE PROGRAMME IN COMPUTER SCIENCE
SYLLABUS WITH EFFECT FROM 2023-2024

Code Conversion

1. BCD to Hex and Hex to BCD
2. Binary to ASCII and ASCII to binary
3. ASCII to BCD and BCD to ASCII

Applications

1. Square of a single byte Hex number
2. Square of a two-digit BCD number
3. Square root of a single byte Hex number
4. Square root of a two-digit BCD number

TEXT BOOKS:

1. M.M. Mano, “Computer System architecture”. Pearson, Third Edition, 2007

2. R. S. Gaonkar- "Microprocessor Architecture- Programming and Applications with
8085"- 5th Edition- Penram- 2009.

3. Tripti Dodiya & Zakiya Malek, “Computer Organization and Advanced Microprocessors”,
Cengagelearning, 2012.

REFERENCE BOOKS:
1. Mathur- “Introduction to Microprocessor”- 3rd Edition- Tata McGraw-Hill-1993.

2. P. K. Ghosh and P. R. Sridhar- “0000 to 8085: Introduction to Microprocessors for
Engineers andScientists”- 2nd Edition- PHI- 1995.

3. NagoorKani- “Microprocessor (8085) and its Applications”- 2nd Edition- RBA
Publications- 2006.

4. V. Vijayendran- “Fundamentals of Microprocessors — 8085”- S. Viswanathan Pvt. Ltd.-
2008.

WEB REFERENCES:

NPTEL & MOOC courses titled Computer organization
https://nptel.ac.in/courses/106105163/
https://nptel.ac.in/courses/106103068
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Year: | Semester: |1
Quantitative Aptitude 125S2A
Common for B.C.A., B.Sc.-SA , B.Sc.-CSc, B.Sc.-CSc-wAl, B.Sc.-CSc-wDS
Credits 2 Lecture Hours:
2 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
To improve the quantitative skills of the students
To prepare the students for various competitive exams

Course Outcomes: (for students: To know what they are going to learn)
CO1: To gain knowledge on LCM and HCF and its related problems
CO2: To get an idea of age, profit and loss related problem solving.

CO3: Able to understand time series simple and compound interests
CO4: Understanding the problem related to probability, and series
CO5: Able to understand graphs, charts

Units| Contents
Numbers - HCF and LCM of numbers - Decimal  fractions - Simplification - Square
I lroots and cube roots - Average - problems on Numbers

Problems on Ages - Surds and Indices - percentage - profits and loss - ratio and
I proportion - partnership - Chain rule.

Time and work - pipes and cisterns - Time and Distance - problems on trains - Boats
111 |and streams - simple interest - compound interest - Logarithms - Area - Volume and
surface area - races and Games of skill.

Permutation and combination - probability - True Discount - Bankers Discount -
IV IHeight and Distances - Odd man out & Series.

Calendar - Clocks - stocks and shares - Data representation - Tabulation - Bar Graphs -
V' Ipie charts - Line graphs

Learning Resources:

Recommended Texts
1. “Quantitative Aptitude”, R.S. AGGARWAL., S. Chand & Company Ltd.,

Web resources: Authentic Web resources related to Competitive examinations
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Year: | Semester: 11
Problem Solving Techniques 125S2B
Credits 2 Lecture Hours:2 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)

To understand the importance of algorithms and programs, and to know of the basic
problem-solving strategies.

To learn efficient strategies and algorithms to solve standard problems, thus laying a
firm foundation for designing algorithmic solutions to problems.

Course Outcomes: (for students: To know what they are going to learn)

CO1: Understand the systematic approach to problem solving.

CO2: Know the approach and algorithms to solve specific fundamental problems.

CO3: Understand the efficient approach to solve specific factoring-related problems.

CO4: Understand the efficient array-related techniques to solve specific problems.

CO5: Understand the efficient methods to solve specific problems related to text processing.
Understand how recursion works.

Units

Contents

Introduction: Notion of algorithms and programs — Requirements for solving problems
by computer — The problem-solving aspect: Problem definition phase, Getting started
on a problem, The use of specific examples, Similarities among problems, Working
backwards from the solution — General problem-solving strategies - Problem solving
using top-down design — Implementation of algorithms — The concept of Recursion.

Fundamental Algorithms: Exchanging the values of two variables — Counting -
Summation of a set of numbers - Factorial computation - Sine function computation -
Fibonacci Series generation - Reversing the digits of an integer — Base Conversion.

Factoring Methods: Finding the square root of a number — The smallest divisor of an
integer — Greatest common divisor of two integers - Generating prime numbers —
Computing the prime factors of an integer — Generation of pseudo-random numbers -
Raising a number to a large power — Computing the nth Fibonacci number.

Array Techniques: Array order reversal — Array counting or histograming — Finding
the maximum number in a set - Removal of duplicates from an ordered array -

IV |Partitioning an array — Finding the kth smallest element — Longest monotone
subsequence.
Text Processing and Pattern Searching: Text line length adjustment — Left and right
justification of text — Keyword searching in text — Text line editing — Linear pattern
thtfttK d h text — Text | dit L tt

search.Recursive algorithms: Towers of Hanoi — Permutation generation.
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Learning Resources:
Recommended Texts

1. R. G. Dromey, How to Solve it by Computer, Pearson India, 2007.
Reference Books

1. George Polya, Jeremy Kilpatrick, The Stanford Mathematics Problem Book: With
Hints and Solutions, Dover Publications, 2009 (Kindle Edition 2013).

2. Greg W. Scragg, Problem Solving with Computers, Jones & Bartlett 1st edition, 1996.
Web resources
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Year: Il Semester: 111
Java Programming 225C3A
Common for B.C.A., B.Sc.-SA , B.Sc.-CSc, B.Sc.-CSc-wAl , B.Sc.-CSc-wDS
Credits 5 Lecture Hours:4 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e To provide fundamental knowledge of object-oriented programming.
e To equip the student with programming knowledge in Core Java from the basics up.
e To enable the students to use AWT controls, Event Handling and Swing for GUI.

Course Outcomes: (for students: To know what they are going to learn)

CO1: Understand the basic Object-oriented concepts. Implement the basic constructs of
Core Java

CO2: Implement inheritance, packages, interfaces and exception handling of Core Java.
CO3: Implement multi-threading and 1/0 Streams of Core Java

CO4: Implement AWT and Event handling.

CO5: Use Swing to create GUI.

Units| Contents

I Introduction: Review of Object-Oriented concepts - Java buzzwords (Platform
independence, Portability, Threads)- JVM architecture —Java Program structure - —
Java main method - Java Console output(System.out) - simple java program - Data
types - Variables - type conversion and casting- Java Console input: Buffered input -
operators - control statements - Static Data - Static Method - String and String Buffer
Classes

Il Java user defined Classes and Objects — Arrays — constructors - Inheritance: Basic
concepts - Types of inheritance - Member access rules - Usage of this and Super key
word - Method Overloading - Method overriding - Abstract classes - Dynamic method
dispatch - Usage of final keyword -Packages: Definition - Access Protection -
Importing Packages - Interfaces: Definition — Implementation — Extending Interfaces

111 |[Exception Handling: try — catch - throw - throws — finally — Built-in exceptions -
Creating own Exception classes - garbage collection, finalise -Multithreaded
Programming: Thread Class - Runnable interface — Synchronization — Using
synchronized methods — Using synchronized statement - Interthread Communication —
Deadlock.

IV [The AWT class hierarchy - Swing: Introduction to Swing - Hierarchy of swing
components. Containers - Top level containers - JFrame - JWindow - JDialog - JPanel
- JButton - JToggleButton - JCheckBox - JRadioButton - JLabel JTextField -
JTextArea - JList - JComboBox — JscrollPane - Event Handling: Events - Event
sources - Event Listeners - Event Delegation Model (EDM) - Handling Mouse and
Keyboard Events

V  |Adapter classes - Inner classes -Java Util Package / Collections Framework:Collection
& lterator Interface- Enumeration- List and ArrayList- Vector- Comparator
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Learning Resources:

Recommended Texts

Herbert Schildt, The Complete Reference, Tata McGraw Hill, New Delhi, 7th Edition, 2010.
Gary Cornell, Core Java 2 Volume | — Fundamentals, Addison Wesley, 1999.

Reference Books

Head First Java, O’Rielly Publications, Y. Daniel Liang, Introduction to Java Programming,
7th Edition, Pearson Education India, 2010.
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Year: Il Semester:111
Java Programming Practical 225C31
Common for B.C.A., B.Sc.-SA , B.Sc.-CSc, B.Sc.-CSc-wAl , B.Sc.-CSc-wDS
Credits 5 Lecture Hours:5 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e To gain practical expertise in coding Core Java programs
e To become proficient in the use of AWT, Event Handling and Swing.

Course Outcomes: (for students: To know what they are going to learn)
CO1: Code, debug and execute Java programs to solve the given problems
CO2: Implement multi-threading and exception-handling

CO3: Implement functionality using String and StringBuffer classes

CO4: Demonstrate Event Handling.

CO5: Create applications using Swing and AWT

List of Programs

1. Write a Java program that prompts the user for an integer and then prints out all the
prime numbers up to that Integer?

2. Write a Java program to multiply two given matrices.
3. Write a Java program that displays the number of characters, lines and words in a text?

4. Generate random numbers between two given limits using Random class and print
messages according to the range of the value generated.

5. Write a program to do String Manipulation using Character Array and perform the
following string operations:

a) String length
b) Finding a character at a particular position
c) Concatenating two strings

6. Write a program to perform the following string operations using String class:
a) String Concatenation
b) Search a substring
c) To extract substring from given string
7. Write a program to perform string operations using StringBuffer class:
a) Length of a string
b) Reverse a string
c) Delete a substring from the given string

8. Write a java program that implements a multi-thread application that has three
threads. First thread generates random integer every 1 second and if the value is even,
second thread computes the square of the number and prints. If the value is odd, the third
thread will print the value of cube of the number.

9. Write a threading program which uses the same method asynchronously to print the
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numbers 1 to 10 using Threadl and to print 90 to 100 using Thread?2.
10.  Write a program to demonstrate the use of following exceptions.
a) Arithmetic Exception
b) Number Format Exception
c) Array Index Out of Bound Exception
d) Negative Array Size Exception

11.  Write a Java program that reads on file name from the user, then displays
information about whether the file exists, whether the file is readable, whether the file is
writable, the type of file and the length of the file in bytes?

12.  Write a program to accept a text and change its size and font. Include bold italic
options. Use frames and controls.

13.  Write a Java program that handles all mouse events and shows the event name at the
center of the window when a mouse event is fired. (Use adapter classes).

14.  Write a Java program that works as a simple calculator. Use a grid layout to arrange
buttons for the digits and for the +, -,*, % operations. Add a text field to display the result.
Handle any possible exceptions like divide by zero.

15. Write a Java program that simulates a traffic light. The program lets the user select
one of three lights: red, yellow, or green with radio buttons. On selecting a button,
an appropriate message with “stop” or “ready” or “go” should appear above the
buttons in a selected color. Initially there is no message shown.

Learning Resources:

Recommended Texts

Herbert Schildt, The Complete Reference, Tata McGraw Hill, New Delhi, 7th Edition, 2010.
Gary Cornell, Core Java 2 Volume | — Fundamentals, Addison Wesley, 1999.

Reference Books

Head First Java, O’Rielly Publications, Y. Daniel Liang, Introduction to Java Programming,
7th Edition, Pearson Education India, 2010.

Web resources: Web resources from NDL Library, E-content from open-source libraries
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Year: Il Semester: 111
Web Page Design Practical 225531
Common for B.C.A., B.Sc.-SA, B.Sc.-CSc, B.Sc.-CSc-wAl, B.Sc.-CSc-wDS
Credits 1 Lecture Hours:1 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e To develop the skill & knowledge of Web page design.
e Students will understand the knowhow and can function either as an entrepreneur or
can take up jobs in the multimedia and Web site development studio and other
information technology sectors.

Course Outcomes: (for students: To know what they are going to learn)
CO1:Define the principle of Web page design

CO2:Define the basics in web design

CO3:Visualize the basic concept of HTML.

CO4:Recognize the elements of HTML.

COb5:Introduce basics concept of CSS.

Units| Contents

I What is HTML? - HTML Documents - Basic structure of an HTML document -
Creating an HTML document - Mark up Tags - Heading-Paragraphs - Line Breaks -
HTML Tags.

I Introduction to elements of HTML: Working with Text - Working with Lists, Tables
and Frames - Working with Hyperlinks, Images and Multimedia - Working with
Forms and controls.

111 |Concept of CSS: Creating Style Sheet - CSS Properties - CSS Styling(Background,
Text Format, Controlling Fonts) - Working with block elements and objects -
Working with Lists and Tables - CSS Id and Class - Box Model(Introduction, Border
properties, Padding - Properties, Margin properties) -

IV |CSS Advanced (Grouping, Dimension, Display,Positioning, Floating, Align,Pseudo
class, Navigation Bar,Image Sprites, Attribute sector)- CSS Color- Creating page
Layout and Site Designs

\/ Introduction to Web Graphics: Creating a Web Photo Album - Creating a Button-
Creating a Web Page Banner

Learning Resources:
Text Books

1. Kogent Learning, Solutions Inc., HTML 5 in simple steps Dreamtech Press

2. A beginner’s guide to HTML NCSA,14th May,2003

3. Murray,Tom/Lynchburg Creating a Web Page and Web Site College,2002
Reference Books

1. Web Designing & Architecture-Educational Technology Centre, University of

Buffalo
2. Steven M. Schafer HTML, XHTML, and CSS Bible, 5ed Wiley India
3. John Duckett Beginning HTML, XHTML, CSS, andJavaScript, Wiley India
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Year: Il Semester: 111
Desktop Publishing Practical 225532
Common for B.C.A., B.Sc.-SA , B.Sc.-CSc, B.Sc.-CSc-wAl , B.Sc.-CSc-wDS
Credits 2 Lecture Hours:2 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)

e The objective of the course is to provide the participants understanding of the
techniques essential to build their career in desktop publishing using suitable
hardware and software tools.

e This course offers a range of topics of immediate relevance to industry and makes the
participants exactly suitable for DTP Industry.

Course Outcomes: (for students: To know what they are going to learn)

CO1:Understand basics of computer and its related terminology.

CO2:Write, Edit & Print documents using MS-WORD & EXCEL

CO3:Understand various software used for Desktop Publishing andwould be able to create
and design documents with text and graphics like newspaper ad, wedding cards, visiting
cards, greeting cards etc.

CO4:Using PageMaker, CorelDraw & Photoshop. Understand Colourconcept in Printing

Units| Contents

I Computer Fundamentals - Generations of Computer, Advantage and disadvantage of
Computer, Block Diagram of a Computer, Description of Different parts of a
computer. System Software and Application Software MS Office Introduction to MS
Office, Word Processing Software, Electronic Spreadsheet, MS Paint

Il |PageMaker Introduction to various versions, concepts and applications of
PageMaker Guides & rulers. Drawing tools. Fills & outlines Photo Shop -History &
introduction, the file menu, the tools, Drawing lines & shapes Photo editing inserting
starting with Setting Up, introduction of layers,Understanding Design principles and
color theory

111 |Coral Draw-Drawing-lines, shapes inserting-pictures, objects, tables, templates, Use
of various tools such as Pick tools, Zoom tools, Free hand tool, square tool, rectangle
tool, Text tool, Fill tool etc. and all fonts used in designing of monograms, logos,
posters, stickers, greeting cards, wedding cards, visiting cards, etc Design Principles
& Color Harmony Introduction to colors Primary and Secondary in both RGB &
CMYK schemes/modes

List of Programs

Using windows explorer and other windows elements

Creating and opening a document in page maker

Formatting and editing a document

Saving and printing a given document

Insertion of text and graphics in a given document from external source
Using columns utility, to give the document column look

oakrwdE
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B2 oo~

12.

13.
14.

15.

16.
17.
18.
19.

Using various fonts and styles to make a document more beautiful
Use of page maker to make transparencies
Saving and printing a file that has been created

. Formatting a given file by using undo/redo, repeat, cut, copy, paste, delete, duplicate

and clone utilities

. Inserting objects in the drawing, aligning, ordering, grouping and ungrouping of

those objects

Use of combine, break apart, weld, intersection, trim and separate tools in given
drawing

Use of mode edit tools ie, to line, to curve, to stretch, and rotate

Creating special effects i.e, transform roll-up, envelop roll up, add perspective,
extrude roll up, contour roll up, power line, power clip, clear effects

To insert character and paragraph text in a drawing and frame, setting of tabs,
indents, bullets and spacing in paragraph text

Filling of text to a given path, aligning it to base line, straighten text and edit text
Using tools such as spell checker, and thesaurus

Using find and replace text utility and type assist

Adding various symbols to a drawing and creating different pattern

Learning Resources:

1.
2.

©oN R

Desk Top Publishing From A to Z by Bill Grout and Osborne; McGraw Hill

DTP (Desk Top Publishing) for PC user by Houghton; Galgotia Publishing House
Pvt. Ltd., Daryaganj, New Delhi.

ADOBE PAGEMAKER 6.5 - Shashank Jain & Satish Jain - First Edition 2001, BPB
Publications

DESKTOP PUBLISHING ON PC-M.C. Sharma, BPB Publications

Corel draw the Official Guide By Gray David Bouton, Corel Press.

The complete Reference Getting Started with Page Maker, McGraw-Hills

Adobe Photoshop CS2 Classroom In A Book (2020), Adobe Press.

Computers Today S.K.Basandra, Galgotia Publications.

Microsoft Office: Will Train, Gini Courter, Annette Marquis BPB Publication.

Suggested equivalent online courses:
http://www.nptelvideos.com/adobe/adobe photoshop tutorials.php
https://onlinecourses.swayam?2.ac.in/cec20 csO5/preview

https://eskillindia.org/Course/course detail/117206920200221051647
https://www.udemy.com/course/desktop-publishing-for-you/
https://www.youtube.com/watch?v=FJYgNUYUvZe
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Year: Il Semester: 1V
Data Structures and Algorithms | 225C4A
Credits 5 Lecture Hours:4 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e To impart the basic concepts of data structures and algorithms.
e To acquaint the student with the basics of the various data structures
e This course also gives insight into the various algorithm design techniques

Course Outcomes: (for students: To know what they are going to learn)

COL1: To introduce the concepts of Data structures and to understand simple linear data
structures.

CO2: Learn the basics of stack data structure, its implementation and application

CO3: Use the appropriate data structure in context of solution of given problem and
demonstrate a familiarity with major data structures.

CO4: To introduce the basic concepts of algorithms

CO5: To give clear idea on algorithmic design paradigms like Divide and conquer and
Backtracking,

Units| Contents

| INTRODUCTION TO DATA STRUCTURES:

Data Structures: Definition- Time & Space Complexity - Arrays: Representation of
arrays, Applications of arrays, sparse matrix and its representation - Linear list:
Singly linked list implementation, insertion, deletion and searching operations on
linear list - Circular linked list: implementation, Double linked list implementation,
insertion, deletion and searching operations.

Il |STACKS and QUEUES:

Operations, array and linked representations of stack, stack applications, infix to
postfix conversion, postfix expression evaluation - Queues: operations on queues,
array and linked representations - Circular Queue: operations, applications of queues.

Il |[TREES & GRAPHS:

Trees: Definitions and Concepts- Representation of binary tree, Binary tree traversals
(Inorder, Postorder, preorder), Binary search trees in arrays— Heaps - AVL Trees — B
Trees

Graphs: Representation of Graphs- Types of graphs

IV [INTRODUCTION TO ALGORITHMS:

Definition of Algorithms- Overview and importance of algorithms- pseudocode
conventions, Asymptotic notations, practical complexities.

Graph Applications: Breadth first traversal — Depth first traversal- -Single source
shortest path — Minimal spanning trees — prim’s and kruskal’s algorithms

V  |DIVIDE AND CONQUER ALGORITHMS:

General Method — Binary Search- Quick Sort- Merge Sort.
BACKTRACKING:

General method, 8 Queens, Graph coloring, Hamiltonian cycle.
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Learning Resources:
Recommended Texts

1.

2.

Ellis Horowitz , Sartaj Sahni, Susan Anderson Freed, Second Edition,
“Fundamentals of Data in C”, Universities Press

E. Horowitz, S. Sahni and S. Rajasekaran, Second Edition ,“Fundamentals of
Computer Algorithms “ Universities Press

Reference Books

1.

ok w

Seymour Lipschutz ,”Data Structures with C”, First Edition, Schaum’s outline series
in computers, Tata McGraw Hill.

R.Krishnamoorthy and G.Indirani Kumaravel, Data Structures using C, Tata
McGrawHill — 2008.

A.K.Sharma, Data Structures using C , Pearson Education India,2011.

G. Brassard and P. Bratley, “Fundamentals of Algorithms”, PHI, New Delhi, 1997.
A.V. Aho, J.E. Hopcroft, J.D. Ullmann,, “The design and analysis of
ComputerAlgorithms”, Addison Wesley, Boston, 1974

Thomas H. Cormen, C.E. Leiserson, R L.Rivest and C. Stein, Introduction to
Algorithms, Third edition, MIT Press, 2009

Sanjoy Dasgupta, C.Papadimitriou and U.Vazirani , Algorithms , Tata McGraw-Hill,
2008.
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Year: Il Semester: 1V
Data Structures and Algorithms Practical | 225C41
Credits 5 Lecture Hours:4 per week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e To understand and implement basic data structures using Java
e To apply linear and non-linear data structures in problem solving.
e To learn to implement functions and recursive functions by means of data structures
e To implement searching and sorting algorithms

Course Outcomes: (for students: To know what they are going to learn)
CO1: Implement data structures using Java

CO2: Implement various types of linked lists and their applications
CO3: Implement Tree Traversals

CO4: Implement various algorithms in Java

CO5: Implement different sorting and searching algorithms

List of Programs

Implement the following exercises using Java Programming language:

1. Array implementation of stacks

2. Array implementation of Queues

3. Linked list implementation of stacks

4. Linked list implementation of Queues

5. Covert infix expression to postfix.

6. Binary Tree Traversals (Inorder, Preorder, Postorder)

7. Implementation of Linear search and binary search

8. Implementation Insertion sort, Quick sort and Merge Sort

9. Implementation of Depth-First Search & Breadth-First Search of Graphs.
10. Finding single source shortest path of a Graph.

Learning Resources:
Learning Resources:
Recommended Texts
1. Ellis Horowitz , Sartaj Sahni, Susan Anderson Freed, Second Edition,
“Fundamentals of Data in C”, Universities Press
2. E. Horowitz, S. Sahni and S. Rajasekaran, Second Edition ,“Fundamentals of
Computer Algorithms “ Universities Press
Reference Books
1. Seymour Lipschutz ,”Data Structures with C”, First Edition, Schaum’s outline series
in computers, Tata McGraw Hill.
2. R.Krishnamoorthy and G.Indirani Kumaravel, Data Structures using C, Tata
McGrawHill — 2008.
3. A.K.Sharma, Data Structures using C , Pearson Education India,2011.
4. G. Brassard and P. Bratley, “Fundamentals of Algorithms”, PHI, New Delhi, 1997.
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Year: Il Semester: 1V
Emotional Intelligence 22554A
Common for B.C.A., B.Sc.-SA , B.Sc.-CSc, B.Sc.-CSc-wAl, B.Sc.-CSc-wDS
Credits 2 Lecture Hours: 2 per
week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)

To enable the students to understand the concepts of emotional intelligence
To teach the students on aspects relating to personality Analysis Self-analysis,
Positive and Negative traits

Course Outcomes: (for students: To know what they are going to learn)

1.

After completion of subjects students understand and application of Emotional
Intelligence.

Units

Contents

Introduction — Emotional Intelligence — Meaning, Benefits, *Importance of emotions —
Self —awareness and competencies Psychological Needs, Emotional quotient Vs.
IntelligenceQuotient.

Personality Analysis — Distinct Personality Type — Handwriting Analysis, color
preference,listening, profile, self-esteem, *Will Power, Confidence.

Negative Traits — Anger Management — Negative Syndrome and Attitude -
Negativethinking — Guilt Quotient Stress and Emotion, Adapting to Loneliness.

Positive Traits — Humor and Happiness — Empathetic ability - Sensitivity profile —
Empowered personality, Self — Empowerment.

Self-analysis: Psychological growth and adjustment - Personal Development Plan —
Successful negotiator personal SWOT Analysis, Celebrating Life.

Reference Books:

1.
2.
3.

Dr. Aparna Chattopadhyaym What’s Your Emotional 1Q, Pustak Mahal, May 2004.
Jill Dann, Hodder & Stoughton, Emotional Intelligence In a Week, 10 Edition, 2007.
Daniel Goleman, Emotional Intelligence: Why It can matter More than 1Q.
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Year: Il Semester: 1V
Technical Writing 22554B
Common for B.C.A., B.Sc.-SA, B.Sc.-CSc, B.Sc.-CSc-wAl, B.Sc.-CSc-wDS
Credits 2 Lecture Hours: 2 per
week

Learning Objectives: (for teachers: what they have to do in the class/lab/field)

e This course is designed to guide students towards rhetorical, professional, and
compositional competencies necessary to ethically and effectively create and analyse
technical documents and communication.

e Technical communication competency will be accomplished through a structured
exploration of professional/technical contexts and through the production of several
documents and projects typical to many forms of technical writing

Course Outcomes: (for students: To know what they are going to learn)

1. Students will learn to analyse communication-related problems and develop solutions
through the composition of technical documents from a number of genres and within
several settings (i.e., print, web, interactive software) and contexts (e.g., academic,
corporate, non-profit, governmental).

2. Students will explore rhetorical and professional strategies in order to discover howto
clearly identify and address audiences and stakeholders, organizational contexts, and
ethical concerns in the act of communication

Units| Contents

What is technical writing?Difference between technical writing and other forms of
' writing. Qualities and qualifications of technical writers.

End products of technical writing.professionalsinvolved-
Il |projectmanager/editor,writers, graphic artists; liaison with product engineers/scientists
and clients.

Roles and responsibilities of writers, editors/project managers.7 Cs of effective
I writing:Document formats — hard and soft copy versions designs.

Principlesoftechnicalwriting;stylesintechnicalwriting;clarity,precision,coherenceand
IV llogical sequence in writing.

Stages of Technical writing. Document development process, Technical
v [documentation, Planning, Tools, architecture, templates, content development,
technical reviews, editorial reviews. Quality control.

Books for References
1. Technical writing style by — Dan Jones , Sam Dragga
2. Handbook of Technical writing by- Walter.E.ollu -1976
3. Technical Writing by- Serena Henning
4. Technical writing process by — Kieran Morgan and Sanja Spejic -2015
5. A guide to technical writing by — T.A. Rickard
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Year: 111 Semester: V
OPERATING SYSTEM 325C5A
Common for B.C.A., B.Sc.-CSc
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Learning Objectives: (for teachers: what they have to do in the class/lab/field)
e To understand the fundamental concepts and role of Operating System.
e To learn the Process Management and Scheduling Algorithms

e To understand the Memory Management policies

e To gain insight on I/O and File management techniques

Course Outcomes: (for students: To know what they are going to learn)

1. Understand the structure and functions of Operating System

2. Compare the performance of Scheduling Algorithms

3. Analyse resource management techniques

Units| Contents

I Introduction: Views - Types of System - OS Structure =+ Operations - Services A
Interface- System Calls - System Structure - System Design and Implementation.
Process Management: Process *ProcessScheduling - Inter-process Communication.
CPU Scheduling: CPU Schedulers - Scheduling Criteria -Scheduling Algorithms.

I |Process Synchronization: Critical- Section Problem - Synchronization Hardware
Semaphores + ClassicalProblems of Synchronization - Monitors. Deadlocks:
Characterization - Methods for Handling Deadlocks- Deadlock Prevention -
Avoidance - Detection - Recovery.

IIT Memory Management: Hardware - Address Binding + Address Space - Dynamic
Loading and Linking - Swapping *Contiguous Allocation - Segmentation - Paging 4
Structure of the Page Table.

IV |Virtual Memory Management: Demand Paging - Page Replacement Algorithms -
Thrashing. File System:File Concept -. Access Methods - Directory and Disk
Structure - Protection - File System Structures -Allocation Methods - Free Space
Management.

V  [I/O Systems: Overview - /O Hardware - Application I/O Interface - Kernel I/O
Subsystem - Transforming 1/0 Requests to Hardware Operations - Performance.
System Protection: Goals - Domain - Access matrix. System Security: The Security
Problem - Threats *Encryption- User Authentication.
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Wiley India Pvt. Ltd 2018, 9th Edition,.
REFERENCES:
1. :LOOLDP 6WDOOLQJV 32SHUDWLQJ 6\VWHPV ,Q\
2018, 9th Edition.
2. $QGUHZ 6 7DQHQEDXP +HUEHUWWMN V0 RBGIHDW
4th Edition.
WEB REFERENCES:
NPTEL & MOOC courses titled Operating Systems — https://nptel.ac.in/courses/106106144/




