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B. TECH. COMPUTER SCIENCE AND
ENGINEERING

PROGRAM OBJECTIVES

PO 1 Engineering knowledge: Apply the knowledge of mathematics, science,
engineering fundamentals, and engg. specialization to the solution of complex
engineering problems.

PO-2 Problem analysis: Identify, formulate, research literature, and analyze
engineering problems to arrive at substantiated conclusions using first principles
of mathematics, natural, and engineering sciences.

PO-3 Design/development of solutions: Design solutions for complex
engineering problems and design system components, processes to meet the
specifications with consideration for the public health and safety, and the
cultural, societal, and environmental considerations.

PO-4 Conduct investigations of complex problems: Use research-based
knowledge including design of experiments, analysis and interpretation of data,
and synthesis of the information to provide valid conclusions.

PO-5 Modern tool usage: Create, select, and apply appropriate techniques,
resources, and modern engineering and IT tools including prediction and
modeling to complex engineering activities with an understanding of the
limitations.

PO-6 The engineer and society: Apply reasoning informed by the contextual
knowledge to assess societal, health, safety, legal, and cultural issues and the
consequent responsibilities relevant to the professional engineering practice.

PO-7 Environment and sustainability: Understand the impact of the
professional engineering solutions in societal and environmental contexts, and
demonstrate the knowledge of, and need for sustainable development.

PO-8 Ethics: Apply ethical principles and commit to professional ethics and
responsibilities and norms of the engineering practice.
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PO-9 Individual and team work: Function effectively as an individual, and as
a member or leader in teams, and in multidisciplinary settings.

PO-10 Communication: Communicate effectively with the engineering
community and with society at large. Be able to comprehend and write effective
reports documentation. Make effective presentations, and give and receive clear
instructions.

PO-11 Project management and finance: Demonstrate knowledge and
understanding of engineering and management principles and apply these to
one’s own work, as a member and leader in a team. Manage projects in
multidisciplinary environments.

PO-12 Life-long learning: Recognize the need for, and have the preparation
and ability to engage in independent and life-long learning in the broadest
context of technological change.
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160 credit scheme (CSE Deptt)

JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, SOLAN

COURSE CURRICULUM OF CSE&IT DEPARTMENT- 2018 batch (160 CREDITS)

B. TECH (COMPUTER SCIENCE AND ENGINEERING) 1" SEMESTER

S. No.| Category Code | Subject Name of the Subjects Course Hours Credits | Total
Code Hours
L T P

1 HSS 18B11HS111 |English and Technical Communication 2 0 0 2 2
2 Basic Sciences |18B11MA111 [Engineering Mathematics -1 3 1 0 4 4
3 Basic Sciences  |18B11PHI111 |Engineering Physics-I 3 1 0 4 4
4 Engg Science 19B11CI111 |Programming for Problem Solving-II 2 0 0 2 2
5 Enee Science 18B17GE171 |Workshop Practices OR 0 0 3 15 3
6 g8 18B17GE173 [Engineering Graphics 0 0 3 : 3
7 Basic Sciences |18B17PHI171 |Engineering Physics Lab-I 0 0 2 1 2
3 Engg Science 19B17CI171 ﬁrogrammmg for Problem Solving Lab- 0 0 4 2 4
9 HSS 18B17HS171 Egl%lish and Technical Communication 0 0 2 1 2

10 18B17GE172 |Mandatory Induction Programm - - - - -
Total 17.5 23

B. TECH (COMPUTER SCIENCE AND ENGINEERING) 2" SEMESTER
S. No.| Category Code | Subject Name of the Subjects Course Hours Credits | Total
Code Hours
L T P
Engineering Mathematics -2
1 Basic Sciences |18B11MA211 |(Differential 3 1 0 4 4
Calculas)

2 Basic Sciences |18B11PH211 |Engineering Physics-1I 3 0 0 3 3
3 Basic Sciences |18B11PH271 [Engineering Physics Lab - II 0 0 2 1 2
4 Engg Science 18B11EC211 |Electrical Sciences 3 1 0 4 4
5 Engg Science 18B17EC271 |Electrical Sciences Lab 0 0 2 1 2
6 E Sci 18B17GE173 |Engineering Graphics OR 0 0 3 15 3
7 ngg Seience 18B17GE171 |Workshop Practices 0 0 3 : 3
8 Engg Science 18B11CI211 |Data Structures and Algorithms 3 1 0 4 4
9 Engg Science 18B17CI271 |Data Structures and Algorithms Lab 0 0 4 2 4
Total 20.5 26
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160 credit scheme (CSE Deptt)

JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, SOLAN

COURSE CURRICULUM OF CSE&IT DEPARTMENT- 2018 batch (160 CREDITS)

B. TECH (COMPUTER SCIENCE AND ENGINEERING) 3" SEMESTER

S. No.

Category Code

Subject
Code

Name of the Subjects

Course Hours Credits

Total
Hours

Professional Core

18B11CI314

Python Programming Essentials

Engg Science

18B11CI311

Object Oriented Systems and
Programming

Professional Core

18B11CI313

Database Management systems

Basic Sciences

Mathematics-11I (Probability & Statistics)

HSS

Humanities-I (Interpersonal Dynamics,
Values and Ethics)

Professional Core

18B17CI374

Python programming Lab

Engg Science

18B17CI371

Object Oriented Systems and rogramming
Lab

Professional Core

18B17CI373

Database Management Systems Lab
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B. TECH (COMPUTER SCIENCE AND ENGINEE

RING) 4" SEMESTER

S. No.

Category Code

Subject
Code

Name of the Subjects

Course Hours Credits

Total
Hours

T

Professional Core

18B11CI414

Discrete Computational Mathematics

Professional Core

18B11CI413

Modeling and Simulation Techniques

Professional Core

18B11CI411

Operating Systems

Professional Core

18B11CI412

Design & Analysis of Algorithms
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Mandatory
Course

Environmental Sciences

HSS

Management 1 (Finance & Accounting)

Professional Core

18B17CI473

Data Simulation Lab

Professional Core

18B17CI471

Operating System Lab

Professional Core

18B17CI472

Design and Analysis of Algorithms Lab
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18B17CI474

Web Tech Lab
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160 credit scheme (CSE Deptt)

JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, SOLAN

COURSE CURRICULUM OF CSE&IT DEPARTMENT- 2018 batch (160 CREDITS)

B. TECH (COMPUTER SCIENCE AND ENGINEERING) 5" SEMESTER

S. No.[ Category Code Subject Name of the Subjects Course Hours Credits | Total
Code Hours
L T P
1 Professional Core 18B11CI515 |Computer Graphics 3 0 0 3 3
2 Basic Sciences Science Elective 3 0 0 3 3
3 |Professional Core  |18B11CIs13 |Formal Language & Automata 30 0 0
eory
4 |Professional Core |18B11CIs14 |SOmputer Organization and 3 0 0 3 3
rchitecture
s Juss e T e | 3 [ 0 | 0 | 3 | 3
6 Professional Core 18B17CI575 [Computer Graphics Lab 0 0 4 2 4
7 Professional Core 18B17CI574 gomputer Organization and 0 0 5 1 2
rchitecture Lab
8 Engg Science 18B1WCI575 [Multimedia Lab 0 0 2 1 2
9 Professional Elective Elective -1 2 0 0 2 2
10 Professional Elective Elective -1 Lab 0 0 2 1 2
Total 22 27
B. TECH (COMPUTER SCIENCE AND ENGINEERING) 6 " SEMESTER
S. No.[Category Code Sgbject Name of the Subjects Course Hours Credits Total
ode Hours
L T P
1 Professional Core 18B11CI612 [Compiler Design 3 0 0 3 3
2 Professional Core 18B11CI611 [Computer Networks 3 0 0 3 3
3 Professional Core 18B17CI672 [Compiler Design Lab 0 0 4 2 4
4 Professional Core 18B17CI671 |Computer Networks lab 0 0 4 2 4
5 Professional Elective Elective 11 2 0 0 2 2
6 Professional Elective Elective - II Lab 0 0 2 1 2
7 Professional Elective Elective 111 2 0 0 2 2
8 Professional Elective Elective - III Lab 0 0 2 1 2
9 Open Elective Open Elective -I (Humanities) 3 0 0 3 3
10 Project 18B19CI691 |Minor Project 0 0 6 3 6
Total 22 31
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160 credit scheme (CSE Deptt)

JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, SOLAN
COURSE CURRICULUM OF CSE&IT DEPARTMENT- 2018 batch (160 CREDITS)
B. TECH (COMPUTER SCIENCE AND ENGINEERING) 7 " SEMESTER
S. No.| Category Code g‘;zjeect Name of the Subjects Course Hours Credits E‘:}tﬂs
L T P
1 Professional Elective Elective IV 2 0 0 2 2
2 Professional Elective Elective IV Lab 0 0 2 1 2
3 Professional Elective Elective V 3 0 0 3 3
4 Open Elective Open Elective II / MOOC Course* 3 0 0 3 3
5 Open Elective Open Elective III / MOOC Course*| 3 1 0 3 3
Indian Constitution/Essence
6 Mandatory Course of Indian Traditional 1 - - - 1
Knowledge
7 Project 18B19CI791 |Major Project - 1 0 0 12 6 12
Total 18 26
B. TECH (COMPUTER SCIENCE AND ENGINEERING) 8 " SEMESTER
S. No.| Category Code zlgztect Name of the Subjects Course Hours Credits E?)tl?:s
L T P
1 Professional Elective Elective VI 3 0 0 3 3
’ Open Elective Open Elective IV / MOOC 3 0 0 3 3
Course*
3 Open Elective Open Elective V/ MOOC Course* 3 0 0 3 3
4 Project 18B19CI891 |Major Project - 11 0 0 12 6 12
Total 15 21
TOTAL CREDITS 160
TOTAL HOURS 216
HSS 12
Basic Science 23
Engg Science 24.5
Professional Core 51
Professional Elective 18
OE 15
PROJECT 15 158.5
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Electives for 160 credit scheme (CSE Deptt)

JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, SOLAN

COURSE CURRICULUM OF CSE&IT DEPARTMENT- 2018 batch (160 CREDITS)

B. TECH (COMPUTER SCIENCE AND ENGINEERING)

ELECTIVE-I

S. No.[ Category Code Subject Name of the Subjects Course Hours| Credits Total
Code Hours
L|T|P
1 [Professional Elective | I8BIWCI532 | Data Compression 2 0 0 2 2
2 |Professional Elective | 18B1WCI533 | Principal of Programming Languages 2 0 0 2 2
3 |Professional Elective | I8B1WCI534 |Java Programming 2 0 0 2 2
4 [Professional Elective | I8B1WCI531 |Information Theory & Coding 2 0 0 2 2
5 |Professional Elective | 18B1IWCI572  |Data Compression Lab 0 0 2 1 2
6 |Professional Elective | 18B1WCI573  |Principal of Programming Languages Lab 0 0 2 1 2
7 |Professional Elective | 18BIWCI574 |Java Programming Lab 0 0 2 1 2
8 |Professional Elective [18BIWCI571 [Information Theory & Coding Lab 0 0 2 1 2
9 | Professional Elective]20B1WCI531 |Foundation for Data Science and 2 0 0 2 2
Visualization
10 [Professional Elective|]20B1WCIS571 |Data Science and Visualization Lab 0 0 2 1 2
11 | Professional Elective| 19B1WCI531 |Big Data using Hadoop 2 0 0 2 2
12 | Professional Elective| 19B1WCI571 |Big Data using Hadoop Lab 0 0 2 1 2
13 | Professional Elective| 19B1WCI532 |Image Analysis and Pattern Recognition 2 0 0 2 2
14 | Professional Elective| 19B1WCI572 |Image Analysis and Pattern Recognition Lab | 0 0 2 1 2
15 | Professional Elective|20B1WCI532 |Cloud Computing: Concepts, Technology & 2 0 0 2 2
Architecture
16 |Professional Elective|]20B1WCI572 |Cloud Computing: Concepts, Technology & 0 0 2 1 2
Architecture Lab
17 | Professional Elective| 19B1WCI533 |Human-Computer Interaction 2 0 0 2 2
18 | Professional Elective| 19B1WCI573 |Human-Computer Interaction Lab 0 0 2 1 2
19 | Professional Elective| 19B1WCI534 |Social Media 2 0 0 2 2
20 |Professional Elective| 19B1WCIS574 [Social Media Lab (Node XL) 0 0 2 1 2
ELECTIVE-II
S.No. Subject Name of the Subjects Course Hours| Credits Total
Code Hours
L|T| P
1 |Professional Elective [ I8BIWCI633 | Software Testing Fundamentals 2 0 0 2 2
2 |Professional Elective | 18B1WCI634 |Machine Learning 2 0 0 2 2
3 |Professional Elective | 18B1WCI637 |C# and VB.NET 2 0 0 2 2
4 | Professional Elective | ISBIWCI631 [Data Structure and Software Design 2 0 0 2 2
5 [Professional Elective | ISBIWCI673  |Software Testing Fundamentals Lab 0 0 2 1 2
6 |Professional Elective | 18BIWCI674 |Machine Learning Lab 0 0 2 1 2
7 |Professional Elective | 18BIWCI677 |C# and VB.NET Lab 0 0 2 1 2
8 |Professional Elective [18BIWCI671 [Data Structure and Software Design Lab 0 0 2 1 2
9 |Professional Elective| 19B1WCI631 |Digital Forensics 2 0 0 2 2
10 [Professional Elective| 199B1WCI671 |Digital Forensics lab 0] 0] 2 1 2
11 |Professional Elective| 19B1WCI633 |Computer Animation 2 0 0 2 2
12 [Professional Elective| 19B1WCI673 |Computer Animation Lab 0| 0] 2 1 2
13 |Professional Elective| 19B1IWCI634 |Computer and Robot Vision 2101 0 2 2
14 [Professional Elective| 19BIWCI674 |Computer and Robot Vision lab 0] 0] 2 1 2
15 |Professional Elective| 199B1WCI636 | Computability, Complexity & Algorithms 210710 2 2
16 |Professional Elective| 19B1WCI676 |Computability, Complexity & Algorithms ol ol 2 1 )
Lab
17 |Professional Elective| 19B1WCI638 |Statistics and Data Science 21010 2 2
18 [Professional Elective| 19B1WCI678 |Statistics and Data Science Lab 0 0] 2 1 2
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Electives for 160 credit scheme (CSE Deptt)

ELECTIVE-III
S. No.[ Category Code Subject Name of the Subjects Course Hours Credits Total
Code Hours
L T P
1 [Professional Elective | 1I8B1WCI638 | Pattern Recognition 2 0 0 2 2
2 |Professional Elective |18B1WCI635 |Data Mining & Data Warehousing 2 0 0 2 2
3 |Professional Elective | 1I8B1WCI632  |Parallel and Distributed Algorithms| 2 0 0 2 2
4 |Professional Elective [ I8B1IWCI636 | Digital Image processing 2 0 0 2 2
5 |Professional Elective | 18B1WCI678 | Pattern Recognition Lab 0 0 2 1 2
. . Data Mining & Data Warehousing
6 |Professional Elective | 18BI1WCI675 Lab 0 0 2 1 2
7 |Professional Elective |18BIWCI672 ~ |{2rallel and Distributed Algorithms | o 2 1 2
8 |Professional Elective [18BIWCI676 [Digital Image processing Lab 0 0 2 1 2
9 [Professional Elective| 19B1WCI632 |Information Security 2 0 0 2 2
10 [Professional Elective| 19B1WCI672 |Information Security Lab 0 0 2 1 2
11 |Professional Elective(20B1WCI732 |From Graph to Knowledge
2 0 0 2 2
Graph
12 |Professional Elective|20B1WCI772 |From Graph to Knowledge
0 0 2 1 2
Graph Lab
13 |Professional Elective| 19B1WCI1635 Architecting Distributed Cloud 2 0 0 2 2
Applications
14 |Professional Elective| ]9BIWCI675 |Architecting Distributed Cloud 0 0 ) 1 )
Applications Lab
15 [Professional Electivel 19B1WCI637 |Statistics and Exploratory Data 2 0 0 2 2
Analytics
16 |Professional Elective| 1I9B1WCI677 |Statistics and Exploratory Data 0 0 2 1 2
Analytics Lab
ELECTIVE-1V
S. No.[ Category Code Subject Name of the Subjects Course Hours Credits Total
Code Hours
L T P
1 [Professional Elective | I8B1WCI734 | Cryptography& network security 2 0 0 2 2
2 |Professional Elective | 18B1WCI743 | Advanced Algorithms 2 0 0 2 2
3 |Professional Elective | 18BIWCI741 |R-Programming 2 0 0 2 2
4 [Professional Elective | ISBIWCI742 | Artificial Intelligence 2 0 0 2 2
5 [Professional Elective | 18BIWCI774 | STyPtography& network security | | ¢ 2 1 2
6 |Professional Elective | 18BIWCI773 | Advanced Algorithms Lab 0 0 2 1 2
7 |Professional Elective | 18B1WCI771 |R-Programming Lab 0 0 2 1 2
8 |Professional Elective [18BIWCI772 [ Artificial Intelligence Lab 0 0 2 1 2
9 |Professional Electivel 19B1WCI731 |Computational Data Analysis 2 0 0 2 2
10 |Professional Elective{ 19B1WCI771 |Computational Data Analysis lab| 0 0 2 1 2
11 |Professional Elective| 19B1WCI732 |Game Development and Design 2 0 0 2 2
12 |Professional Elective| 19B1WCI772 |Game Development Lab 0 0 2 1 2
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Electives for 160 credit scheme (CSE Deptt)

ELECTIVE-V
S. No.| Category Code Subject Name of the Subjects Course Hours Credits Total
Code Hours
L T P
1 |Professional Elective [18B1IWCI736 |Storage Networks 3 0 0 3 3
2 |Professional Elective | 18BIWCI738 |Internet of Things 3 0 0 3 3
3 |Professional Elective |18BIWCI735 |Mobile Computing 3 0 0 3 3
4 | Professional Elective [18B1WCI737 |Cloud Computing 3 0 0 3 3
5 |Professional Elective |18B1WCI740 g‘l’grgfr’l‘:ﬁ;’ﬁfgegclﬁggffgs and 3 0 0 3 3
6 i i Information Auditing & Risk
Professional Elective 19B1WCI736 Management g 3 0 0 3 3
7 i i Optimization Methods in
Professional Elective |19B1wWCI737 Blll)siness Analytics 3 0 0 3 3
8 |Professional Elective |18B1WCI840 |Computer Vision 3 0 0 3 3
9 |Professional Elective |19B1WCI738 [Introduction to Deep Learning 3 0 0 3 3
ELECTIVE-VI
S. No.| Category Code %Ubjed Name of the Subjects Course Hours Credits Total
ode Hours
L T P
1 |Professional Elective |[18B1WCI843 [Data Analytics 3 0 0 3 3
2 |Professional Elective |18B1WCI844 |BIG DATA 3 0 0 3 3
3 |Professional Elective |18B1WCI845 [Network Management 3 0 0 3 3
4 | Professional Elective [18B1WCI846 |Graph Theory 3 0 0 3 3
5 |Professional Elective |19BIWCI831 |Ethics and Information 3 0 0 3 3
Technology
6 [Professional Elective [1SBIWCI832 |[Social and Information 3 0 0 3 3
Network Analysis
7 |Professional Elective [19BIWCI832 Tp, 1. pisistic Graphical Models 3 0 0 3 3
8 Professional Elective 19B1WCI833 |Information Modeling 3 0 0 3 3
9 |Professional Elective |19B1WCI834 [Information Visualization 3 0 0 3 3
10 |Professional Elective |19B1WCI835 |[Cloud Computing Security 3 1} 0 3 3
11 Professional Elective 19B1WCI836 Knowledge-Based Al: 3 0 0 3 3
Cognitive Systems
12 |Professional Elective |19B1WCI837 |Reinforcement Learning 3 0 0 3 3
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JAYPEE UNIVERSITY OF INFORMATION TECHNOLOGY, SOLAN

COURSE CURRICULUM OF DEPARTMENT CSE&IT - 2018 Batch (160 CREDITS)

LIST OF OPEN ELECTIVES
S. Category Semester Name of the Subjects Course Credits Total
No. Code Hours Hours
L | T | P
OPEN ELECTIVE II (7th Semester)
1 [I19BIWCI733 7 Introduction to C++ Programming 2 0 0 2 2
2 |19B1IWCI734 7 Object-Oriented Technologies using Java 2 0 0 2 2
3 [19B1WCI735 7 Software Testing Methodologies 2 0 0 2 2
4 [19B1WCI773 7 Introduction to C++ Programming Lab 0 0 2 1 2
5 [I9B1WCI774 7 Object-Oriented Technologies using Java Lab 0 0 2 1 2
6 [I19B1IWCI775 7 Software Testing Methodologies Lab 0 0 2 1 2
OPEN ELECTIVE III (7th Semester)
1 [I3B1WCI731 7 ARM based Embedded System Design 3 0 0 3 3
2 |19B1WCI739 7 Software Defined Network 3 0 0 3 3
3 [I9B1WCI740 7 Introduction to Statistical learning 3 0 0 3 3
OPEN ELECTIVE IV (8th Semester)
1 [I9B1IWCI838 8 Principles of Distributed Database Systems 3 0 0 3 3
2 [19BIWCI839 8 Foundations of Blockchain 3 0 0 3 3
3 [19B1WCI840 8 Computational Biology 3 0 0 3 3
OPEN ELECTIVE V (8th Semester)
1 [19B1WCI841 8 Wireless Sensor Networks: Protocols and Applications 3 0 0 3 3
2 |19B1WCI842 8 Service Oriented Architecture 3 0 0 3 3
3 |19B1WCIg43 8 Multimedia Systems and Applications 3 0 0 3 3
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B. TECH. COMPUTER SCIENCE AND
ENGINEERING

SYLLABUS
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Programming for Problem Solving-II

COURSE CODE: 19B11CI111

COURSE CREDITS: 2

CORE/ELECTIVE: CORE
:2-0-0

Pre-requisite: None

Course Objectives:

A i e

To formulate simple algorithms for arithmetic and logical problems.
To translate the algorithms to programs (in C language).

To test and execute the programs and correct syntax and logical errors.
To implement conditional branching, iteration and recursion.

To decompose a problem into functions and synthesize a complete program using divide and conquer

approach.

o

To use arrays, pointers and structures to formulate algorithms and programs.

7. To apply programming to solve matrix addition and multiplication problems and searching and sorting
problems.

8. To apply programming to solve simple numerical method problems, namely rot finding of function,
differentiation of function and simple integration

Course outcomes:

Level of
S.NO Course outcomes Attainment
CO-1 |To formulate simple algorithms for arithmetic and logical problems. Familiarity
CO-2 |To translate the algorithms to programs (in C language). Familiarity
CO-3  |To test and execute the programs and correct syntax and logical errors. Usage
CO-4 |Toimplement conditional branching, iteration and recursion. Usage
To decompose a problem into functions and synthesize a complete program using
. Usage
CO-5  |divide and conquer approach.
CO-6  |To use arrays, pointers and structures to formulate algorithms and programs. Usage
CO-7 To apply programming to solve matrix addition and multiplication problems and Assessment
searching and sorting problems.
To apply programming to solve simple numerical method problems, namely rot
CO-8  |findi . . o . . . . Assessment
inding of function, differentiation of function and simple integration
Course Contents:
Unit Contents Lectures
required
1 Introduction to Programming (4 lectures) 4

program is stored and executed, operating system, compilers etc.) - (1 lecture).

Algorithm: Flowchart/Pseudocode with examples. (1 lecture)

Introduction to components of a computer system (disks, memory, processor, where a

Idea of Algorithm: steps to solve logical and numerical problems. Representation of

From algorithms to programs; source code, variables (with data types) variables and
memory locations, Syntax and Logical Errors in compilation, object and executable
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code- (2
lectures)

Arithmetic expressions and precedence

Loops:
Conditional Branching and Loops (6 lectures)

Writing and evaluation of conditionals and consequent branching (3 lectures)
Iteration and loops (3 lectures)

Arrays:
Arrays (1-D, 2-D), Character arrays and Strings

Basic Algorithms:

Searching, Basic Sorting Algorithms (Bubble, Insertion and Selection), Finding roots of
equations, notion of order of complexity through example programs (no formal
definition

required.

Function:
Functions (including using built in libraries), Parameter passing in functions, call by
value, Passing arrays to functions: idea of call by reference

Recursion:

Recursion, as a different way of solving problems. Example

programs, such as Finding Factorial, Fibonacci series, Ackerman function etc. Quick sort
or Merge sort.

Structure:
Structures, Defining structures and Array of Structures

Pointers:

Idea of pointers, Defining pointers, Use of Pointers in self-
referential  structures, notion of linked list (no
implementation)

File handling

Total lectures

Suggested Text Book(s):

1. Byron Gottfried, Schaum's Outline of Prokli[gramming with C, McGraw-Hill
2. E. Balaguruswamy, Programming in ANSI C, Tata McGraw-Hill

Suggested Reference Book(s):

1. Brian W. Kernighan and Dennis M. Ritchie, The C Programming Language, Prentice Hall of India

Other useful resource(s):

1.

Link to NPTEL course contents: https://onlinecourses.nptel.ac.in/noc18-cs10

2. Link to topics related to course:

a. https://www.learn-c.org/
b. https://www.programiz.com/c-programming
c. https://www.codechef.com/ide

Evaluation Scheme:

S.No| Exam Marks Duration Coverage / Scope of
Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
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2 T-2 25 1.5 Hours Syllabus covered upto T-2

3. T-3 35 2 Hours Entire Syllabus
4. Teaching Assessment | 25 Entire Assignment (2) - 10
Semester

Quizzes 2) -10

Attendance - 5

Course Outcomes (COs) contribution to the Programme Outcomes(POs)

Course

n @ <X b 0 b T ® Q s ha = e
outcomes ol o | o o| 9| | ¢ 9| &| &| &| ¥
(Programming A A~ A A A~ A A A A ~ ~ &~ E
for Problem <
Solving )
CO-1 3 2 3 2 2 3 2 3 2 2 3 2.5
CO-2 3 2 3 2 2 3 3 2 2 3 3 2.6
CO-3 2 2 2 2 2 3 3 3 2 2 3 24
CO-4 3 2 3 2 3 2 2 3 3 3 2 2.5
CO-5 3 2 2 2 3 2 2 2 2 3 3 2.4
CO-6 2 3 3 3 3 2 3 2 2 3 3 2.6
CO-7 2 2 2 2 2 3 3 3 2 2 3 2.4
CO-8 3 2 3 2 2 3 2 3 2 2 3 2.5
Average 26| 21| 26| 21| 24| 26| 25| 26| 21| 25| 29| 28
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COURS
COURS

Programming for Problem Solving Lab-II

E CODE: 19B17CI171
E CREDITS: 2

CORE/ELECTIVE: CORE
: 0-0-4

Pre-requisite: No prior programming experience is expected however, mathematical maturity level of science or
engineering undergraduate is assumed.

Course Objectives:

Nk W=

6

Develop problem solving ability using programming,.

To impart adequate knowledge on the need of programming languages and problem solving techniques.

To develop a methodological way of problem solving

Analyze and construct effective algorithms

Employ good programming practices such as incremental development, data integrity checking and

adherence to style guidelines
Learn a programming approach to solve problems

Course Outcomes:

S.No.

Course Outcomes

Level of
Attainment

CO-1

Understand the Typical C Program Development Environment, compiling, debugging,
Linking and executing.

Familiarity

CO-2

Introduction to C Programming using Control Statements and Repetition Statement

Usage

CO-3

Apply and practice logical formulations to solve some simple problems leading to specific
applications.

Assessm
Usage

ent and

CO-4

Design effectively the required programming components that efficiently solve computing
problems in real world.

Assessm
Usage

ent &

List of

Experiments:

S.No

Description

Hours

1

Getting acquainted with the C program Structure and basic I/O.
Getting acquainted with the various data types and arithmetic operator used in C.

reversed numbers are equal or not.

Write a program to obtain the reversed number and to determine whether the original and

is equal to 180 degrees.
Check a given I/P is character, number or special symbol.

Write a program to check whether a triangle is valid or not, when the three angles of
triangle are entered through the keyboard. A triangle is valid if the sum of all three angles

WAP to check a given number is Armstrong or not. Calculate
factorial of a number
Given number is prime or not.

330 +.....
Any five pattern program.

Write a program to add first seven terms of the following series using any loop: 1/1! + 2/2! + 2

reference).

WAP to swap two numbers with function using 3" variable or without using (call by value & 2
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Write a function to find out the roots of quadratic equation.

6 Factorial using recursion
Fibonacci series using recursion.

7 WAP to sort N elements of an array using bubble sort.
WAP for Binary search & linear search.

8 Find Max, Min, 2" Max, Standard Deviation.

Reverse elements of an array.

Matrix addition, Multiplication and Transpose.

10 WAP to handle pointer variables and access the elements of an array using pointers.
WAP to insert a string and perform operations: string length, copy, concatenation, compare,
lower to upper, etc.

11 Write a program to find whether the string is palindrome or not using pointers
Write a program to delete all vowels from sentence, assume that sentence is not more than 80
character long using pointers.

12 Enter the detail of 5 students using structure and print the details of all students including
pointers and also sort the detail of students using DOB.

13 Dynamic allocation function and random function with string and integer array.

14 Perform operation on files: open, read, write, close etc.

Total Lab hours

Suggested/Resources:
1. Yale N. Patt and Sanjay J. Patel, Introduction to Computing Systems, from bits & gates to C
& beyond, 2™ Edition, 2004.
Deitel and Deitel, C How to Program, 7" Edition, 2013.
Venugopal Prasad, Mastering C, Tata McGraw Hill.
Complete Reference with C, Tata McGraw Hill.
Drmey, How to solve it by Computer, PHIL
Kerninghan and Ritchie, The C Programming Language.
http://www.acm.uiuc.edu/webmonkeys/book/c_guide/
8. http://msdn.microsoft.com/en-us/library/25db87se.aspx

NNk WD

Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Course Outcomes (COs) contribution to the Programme Outcomes(POs)

CO/PO PIO P20 P;) P:) PSO P;) P;) P;) P9O P;)l P(l)l P(2)1 ST
CO1 3 3 1 1 2 2 1 1 1 2 1 2 1.7
CO2 3 3 2 1 3 1 1 1 1 2 1 2 1.8
CO3 3 3 2 2 2 3 2 1 1 2 2 2 2.1
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CO4 3 3 3 3 3 2 1 1 1 2 1 3 2.2
Average 3 3 2 1.8 | 25| 2 1.3 1 1 2 1.3 23
Data Structure and Algorithms
COURSE CODE: 18B11CI211
COURSE CREDIT: 4
CORE/ELECTIVE: CORE
:3-1-0
Pre-requisites: C/C++
Course Objectives:
1. To impart the basic concepts of data structures and algorithms.
2. To understand concepts about searching and sorting techniques
3. To understand basic concepts about stacks, queues, lists, trees and graphs.
4. To enable them to write algorithms for solving problems with the help of fundamental
data structures
5. Introduce students to data abstraction and fundamental data structures.
Course Outcomes:
S.No Course Outcomes Level of
T Attainment
CO-1 is/pgealn knowledge on the notions of data structure, Abstract Data Familiarity
For a given algorithm student will able to analyze the algorithms to
CO-2  |determine the time and computation complexity and justify the Assessment
correctness.
CO-3 For a given Search problem (Ll-near Search and Binary Search) Assessment
student will able to implement it.
For a given problem of Stacks, Queues and linked list student will
CO-4 |able to implement it and analyze the same to determine the time and| Assessment
computation complexity.
CO-5 Student Wll.l able to implement Graph search and ‘Fraversal algorithms Assessment
and determine the time and computation complexity.
Student will able to write an algorithm Selection Sort, Bubble Sort,
CO-6 |Insertion Sort, Quick Sort, Merge Sort, Heap Sort and compare their Usage
performance in term of Space and Time complexity.
Course Contents:
Unit Contents Lectures
required
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1 Introduction: Basic Terminologies: Elementary Data Organizations, 7
Data Structure Operations: insertion, deletion, traversal etc.; Analysis
of an Algorithm, Asymptotic Notations, Time-Space trade off.
Searching: Linear Search and Binary Search Techniques and their
complexity analysis.

2 Stacks: ADT Stack and its operations: Algorithms and their 5
complexity analysis, Applications of Stacks: Expression Conversion
and evaluation — corresponding algorithms and complexity analysis.
3 Queues: ADT queue, Types of Queue: Simple Queue, Circular 5
Queue, Priority Queue; Operations on each types of Queues:
Algorithms and their analysis.

4 Linked Lists: Singly linked lists: Representation in memory, 8
Algorithms of several operations: Traversing, Searching, Insertion
into, Deletion from linked list; Linked representation of Stack and
Queue, Header nodes, Doubly linked list: operations on it and
algorithmic analysis; Circular Linked Lists: all operations their
algorithms and the complexity analysis.

5 Trees: Basic Tree Terminologies, Different types of Trees: Binary 6
Tree, Threaded Binary Tree, Binary Search Tree, AVL Tree; Tree
operations on each of the trees and their algorithms with complexity
analysis. Applications of Binary Trees. B Tree, B+ Tree: definitions,
algorithms and analysis.

6 Sorting and Hashing: Objective and properties of different sorting 6
algorithms: Selection Sort, Bubble Sort, Insertion Sort, Quick Sort,
Merge Sort, Heap Sort; Performance and Comparison among all the
methods, Hashing.

7 Graph: Basic Terminologies and Representations, Graph search and 5
traversal algorithms and complexity analysis.
Total lectures 42

Suggested Text Book(s):
1. “Fundamentals of Data Structures”, Illustrated Edition by Ellis Horowitz, Sartaj Sahni, Computer

Science Press
Suggested Reference Book(s):

1. “Algorithms, Data Structures, and Problem Solving with C++”, Illustrated Edition by Mark Allen
Weiss, Addison-Wesley Publishing Company
“How to Solve it by Computer”, 2nd Impression by R. G. Dromey, Pearson Education.

3. “Data structures and Algorithms Made Easy” 5% edition by Narasimha Karumanchi, Career
monk publications

4. “Data Structure and Algorithms in C” 2" edition by Mark Allen Weiss (2002), Pearson
Education

Other useful resource(s):

1. Link to NPTEL course contents: https://nptel.ac.in/courses/106102064/
2. Link to topics related to course:

a. https://onlinecourses.nptel.ac.in/noc18 cs25/preview
b. https://nptel.ac.in/courses/106103069/
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c. http://www.nptelvideos.in/2012/1 1/data-structures-and-algorithms.html
Evaluation Scheme:

Quizzes (2) -10

Attendance - 5

S. No Exam Marks | Duration | Coverage / Scope of Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Teaching Assessment 25 Entire Assignment (2) - 10
Semester

Course Outcomes (COs) contribution to the Programme Outcomes(POs)

]
Course Outcomes n Q@ @ I 0 2 5 0 2 = = = é"
(Data Structure and 2 2 2 2 2 2 2 2 2 8 8 2 >
Algorithms) <
CO-1 3 3 3 2 2 3 2 2 2 3 1 3 2.4
CO-2 3 3 3 2 3 2 3 2 2 3 1 3 25
CO-3 3 3 3 2 2 3 1 2 3 3 1 3 2.4
CO-4 3 3 3 2 3 3 2 2 3 3 1 3 2.6
CO-5 3 3 3 2 3 3 2 2 3 3 1 3 2.6
CO-6 3 3 3 2 3 3 2 2 2 3 1 3
2.5
Average 3 3 3 2 2.7 | 2.8 2 2 2.5 3 1 3
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Data Structure and Algorithms Lab

COURSE CODE: 18B17CI271
COURSE CREDITS: 2
CORE/ELECTIVE: CORE

: 0-0-4

Pre-requisites: None

Course Objectives:

1. Develop problem solving ability using Programming

2. Develop ability to design and analyze algorithms

3. Introduce students to data abstraction and fundamental data structures

4. Develop ability to design and evaluate Abstract Data Types and data structures
5. Apply data structure concepts to various examples and real life applications

Course outcomes:

S.No. |Course Outcomes Level of
Attainment
CO-1 To gain knowledge on the notions of data structure, Abstract Data Type Familiarity
To have hands on skills to evaluate  different kinds of linked lists and their applications
CO-2  |in day to day problem solving. Usage
To have hands on skills to evaluate different kinds stacks and their applications and
CO-3  |implementations in day to day problem solving Assessment
CO-4 To have hands on ski.lls to t?valuate different kinds queues and their applications and Assessment
implementations in simulations.
CO-5  |To acquire knowledge of various sorting algorithms Usage
CO-6 To learn Searching: Balanced tree, red-black tree, lower bounds for searching Usage
To learn to code for operations on Tree or BST (Creation; Traversing  like  pre-
CO-7  |order,post-order  and in-order; Searching element; finding height etc.) Usage
CO-8  |Introduction to Heaps Usage
To learn to code for operations on Graphs (Creation; entering info, printing output and
CO-9  |deleting; traversal of BFS and DFS algorithm ) Assessment
List of Experiments:
S.No Description Hours
1 Getting acquainted with
a) Arrays and Strings, Structures, 2
b) Recursion, Pointers 4
¢) Dynamic memory allocation 4
2 Operations on: (Creation, insertion, deletion, sorting, traversing, reversing etc)
a) Linear Linked List,
b) Doubly and 4
¢) Circular Linked List 4
2
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Operations on Stacks:
a) Creation; pushing; popping;
b) testing underflow, overflow;
¢) prefix and postfix

[\S RN SN N

Operations on Queues:
a) Creation;
b) enqueue; dequeue;
¢) testing underflow, overflow

[NSIN NS NN

Operations on Tree or BST:

Creation;
a) Traversing like preorder, post-order and in-order;
b) Searching element; finding height etc.

N B

Implementation of sorting algorithms 1:
Insertion Sort and Selection Sort Algorithm with arrays using 2
dynamic memory allocation.

Implementation of sorting algorithms 2:
Bubble Sort and Merge Sort Algorithm with arrays using dynamic memory 2
allocation.

Implementation of sorting algorithms 3: 2
Implementation of Radix Sort and Quick Sort Algorithm with arrays using dynamic
memory allocation.

Operation on Heaps:
a) Heaps,
b) Heap Sort

[\ \)

10

Implementation of Searching algorithms:
Linear Search Algorithm and Binary Search Algorithm using dynamic memory 2
allocation.

11

Operations on Graphs : 2
(Creation; entering info; printing Output and deleting;
traversal of BFS and DFS algorithm etc.)

Total Lab hours 56

Minor Project(s) — (Only for 2 credit lab)

Design GUI based program to solve any binary equation.
Design GUI based program to find the roots of quadratic equation.

Design a program that picks the characters at equal interval from the given text/paragraph and generate
a new paragraph in which each set of word can’t have more than 4 characters. Last word of the
paragraph can have <=4 characters.

Program to input following data into disk file. Code, name, department and salary of employee in a
firm. After creating file read the file and find following-

Methodology

algorithms

Code execution

Future scope

Count number of employees as per department

Search record of employee

Display record of employee

Display list of employee in alphabetical order as per department

Read record from file
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Suggested Books/Resources:

1. Langsam, Augestein, Tenenbaum : Data Structures using C and C++, 2nd Edn, 2000, Horowitz and

Sahani : Fundamental of Data Structures in C, 2"Edn, 2008

PN RAE DN

a.

Corman et al : Introduction to Algorithms, 3rd Edn., 2009
http://www.nptel.iitm.ac.in/video.php?subjectld=106102064, last accessed Mar 13,2014.
http://www.cs.auckland.ac.nz/~jmor159/PLDS210/ds_ToC.html, last accessed Mar 13, 2014.
http://courses.cs.vt.edu/csonline/DataStructures/Lessons/index.html, last accessed Mar 13, 2014.
Link to topics related to course:
http://cse.iitkgp.ac.in/~pallab/pds16/pds16.htm

b. https://onlinecourses.nptel.ac.in/programming101/preview
Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Sahani : Data Structures, Algorithms and applications in C++, 1997.

Weiss : Data Structures and Algorithm Analysis in C/C++, 3rd Edn, 2006

Course OQutcomes (COs) contribution to the Programme OQutcomes(POs)

CO/PO PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | PO9 | PO10 |PO11|PO12| Average
CO-1 3 2 3 2 2 3 3 3 2 3 2 2 2.5
CO-2 3 3 3 2 3 3 3 3 2 3 2 3 2.8
CO-3 3 3 3 2 2 3 3 3 3 3 2 2 2.7
CO-4 3 3 3 3 3 3 3 2 2 3 3 3 2.8
CO-5 3 3 3 2 2 2 3 3 3 3 2 2 2.6
Lo 3 3 3 3 3 3 3 2 2 3 3 3 2.8
S 3 3 3 3 3 3 2 2 3 3 3 3 2.8
Lo 3 3 3 2 3 3 3 3 3 3 2 3 2.8
Lo 3 3 2 3 3 3 3 3 3 2 3 3 2.8
Average 3 29 | 29 | 24 | 27 | 29 | 29 | 27 | 26 2.9 24 | 27
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Python Programming Essentials

COURSE CODE: 18B11CI314
COURSE CREDITS: 3
CORE/ELECTIVE: CORE
L-T-P: 3-0-0

Pre-requisite: None
Course Objectives:

1. Provide an understanding of the role computation can play in solving problems.

2. Help students, including those who do not plan to major in Computer Science and Electrical Engineering (like
BI and BT), feel confident of their ability to write small programs that allow them to accomplish useful goals.

3. Position students so that they can compete for research projects and excel in subjects with programming

components.
Course Qutcomes:
S.No. Course Outcomes Level of
Attainment

CO-1 Familiarity about concepts of Python P¥ogra.mming. Broaden the knowledge Familiarity
about Variables, expressions and Functions in Python.

CO-2 Broaden the knowledge about Branching and Iteration. To have Assessment
hands on skills on String Manipulation, Guess and Check, Approximations,
Bisection

O3 To learn about Decomposition Abstractions, Tuples, Lists, Assessment

Dictionaries and Illustrative programs:

Files, Modules, Packages and Testing, Debugging, Exceptions, Assertions:
CO-4 Usage

CO-5 Understanding and analyzing Object Oriented Programming: Familiarity

CO-6 To have hands on skills on Illustrative programs(examples Sorting and

Searching, Regular expressions) and GUI Usage

Course Contents:

Unit Contents Lectures
required

1 Informal introduction to Python programming language: 5
What is a program?, What is debugging?, Formal and natural languages,
Downloading and installing Python., The first program, Debugging

Variables, expressions and Functions in Python Values and types,
Variables, Variable names and keywords, Operators and operands,
Expressions and statements, Interactive mode and script mode, Order of
operations, String operations, Function calls, Type conversion

functions, Math functions, Composition, Adding new functions,
Definitions and uses, Flow of execution Parameters and arguments

2 Branching and Iteration: Loops, Multiple assignment, Updating 8
variables, The while statement, Break String Manipulation, Guess and
Check, Approximations, Bisection: String manipulation, Guess and
check algorithms(e.g: find Square Root etc), Approximate solutions(e.g
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Successive approximation), Bisection method.

3 Decomposition, Abstractions: divide and conquer (modules), 7
Abstraction

Tuples, Lists, Dictionaries, Illustrative programs:

- Lists: list operations, list slices, list methods, list loop, mutability,
aliasing, cloning lists, list parameters;

- Tuples: tuple assignment, tuple as return value;

- Dictionaries: operations and methods; advanced list processing — list

comprehension;
[llustrative programs: selection sort, insertion sort, mergesort, histogram
4 Files, Modules, Packages: Files and exception: text files, reading and 7

writing files, format operator, Packages, Illustrative programs: word
count, copy file.
Testing, Debugging, Exceptions, Assertions: Unit testing framework(unit
test), debugger for Python program(pdb),
Handling an exception

5 Object Oriented Programming: 7
-Classes, objects, attributes and methods; defining classes; design with
classes, data modeling; persistent storage of objects

-OOP, continued: inheritance,  polymorphism,  operator
overloading, abstract classes.

6 Illustrative programs(examples): 8
e Sorting and Searching
e Regular expressions

o Match function

o Search function
o Matching vs. Searching
o Modifiers
o Patterns
GUI :
Introduction, Tkinter programming, Tkinter widgets
Total lectures 42

Suggested Text Book(s):

1. Kenneth A. Lambert, The Fundamentals of Python: First Programs, 2011, Cengage Learning, ISBN: 978-
1111822705

Suggested Reference Book(s):

1. Kenneth A. Lambert, The Fundamentals of Python: First Programs, 2011, Cengage Learning,
ISBN: 978-1111822705.
2. Chun, Wesley. Core python programming. Vol. 1. Prentice Hall Professional, 2001.
3. Zelle, John M. Python programming: an introduction to computer science. Franklin, Beedle &
Associates, Inc., 2004.
4. Gold, Steve. "Python: Python Programming Learn Python Programming In A Day-A Comprehensive
Introduction To The Basics Of Python & Computer Programming." (2016).
Other useful resource(s):
1. https://onlinecourses.nptel.ac.in/noc18_cs35/preview
2. https://nptel.ac.in/courses/106106145/
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3. https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-0001 -introduction-

to-computer-science-and-programming-in-python-fall-2016/index.htm
4. https://docs.python.org/3/tutorial/index.html
Evaluation Scheme:

S.No| Exam Marks Duration Coverage / Scope of
Examination
1 *T-1 15 1 Hour. Syllabus covered up to T-1
2 #T-2 25 1.5 Hours Syllabus covered up to T-2
3. $T-3 35 2 Hours Entire Syllabus
4. ~Internal Assessment | 25 Entire Assignment
Semester .
Quizzes
Attendance

“In Test-I Paper the 20% of 15 Marks will be allocated to Introduction to Computers portion and 80% of 15 Marks will be
allocated to Introduction to Programming portion.

“In Test-II Paper the 20% of 25 Marks will be allocated to syllabus of Test-I and 80% of 25 Marks will be allocated to further
covered portion.

$In Test-I1I Paper the 40% of 30 Marks will be allocated to syllabus of Test-I+ Test-II and 60% of 30 Marks will be allocated
to further covered portion.

“Internal Assessment will purely be focused on the assignments and quizzes based on Python
Programming.

Course Outcomes (COs) contribution to the Programme Outcomes(POs)

— (] en < w ol [~} =) = A\ N
Course outcomes 3 3 3 & o 3 S e ) g g g §n
(Python O O O - - T - - T - <~ O B~ I~
. <
Programming >
Essentials) <
CO-1 21
3 2 3 1 2 3 3 2 1 1 1 3 '
CO-2 23

CO-3 2.3

CO-4

303|333 |3 /3221 ]1]3]2
CO-5

3033220333 ]2|1|1]3|2*
CO-6

30332323221 1]3]|2*
Average 3 (28| 3 | 17|23 282825/ 18] 1| 1|3
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Object-Oriented Systems and Programming

COURSE CODE: 18B11CI311
COURSE CREDITS: 3
CORE/ELECTIVE: CORE

L-T-P: 3-0-0

Pre-requisite: None

Course Objectives:

1. To use object modelling technique to analyze problem requirements, design a solution to the problem andthen

implement the solution in Object-Oriented Programming Language(s) or database.

2. To strengthen their problem solving ability by applying the characteristics of an object-oriented approach.

3. To strengthen ability to design and represent solutions to problems using UML notations
4. To introduce object oriented concepts in C++ and Java.

Course Outcomes:

S.No. Course Outcomes Level of
Attainment
CO-1 To learn the concepts of Objects, Classes, Methods, Constructors and U
- sage
Destructors
To learn the designing of complex classes: Friend Functions and Static member
Co-2 functions, Inline functions, constant functions. Usage
To learn Inheritance: Single Inheritance, Multiple Inheritance, Multi-
CO-3 levellnheritance, Hierarchical Inheritance and Hybrid Inheritance. Usage
CO-4 To learn the concept of Abstract classes and interfaces Usage
CO-5 To learn the concepts of Operator overloading and conversion function Usage
CO-6 To learn File Handling. Writing and reading data from the file, reading and Usage
writing the objects into the file.
CO-7 To learn the Exception Handling: try --catch and finally block, making user- Usage
defined exceptions.
To learn the Unified Modeling Language (UML): Use Case Diagrams, State
CO-8 Diagrams, Sequence Diagrams, Communication Familiarity
Diagrams, and Activity Diagrams.
Course Contents:
Unit Contents Lectures
required
1 Structured versus Object-Oriented programming, Object-Oriented paradigm. 12
Defining Objects, Classes, Data members, Member functions, Constructors and
Destructors in C++.
Inline Functions, Friend Functions, Constant member functions, and Static
members (static data and static member functions).
Function overloading, Operator overloading and Conversion functions.
Using the concepts of File handling
2 Polymorphism and Inheritance in C++. Abstract classes, virtual 6
function, pure virtual functions, and virtual base classes in C++.
3 Function templates and Class templates 3
4 Introduction to Java and its features. Defining Classes in Java, 7
Wrapper classes, Packages and Exception handling in Java
5 Inheritance and Interfaces in Java. Abstract class, abstract methods, 5
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final class and final method in Java

Total lectures

6 Basic principles of Software engineering. System analysis, design, testing and 9
debugging. Unified Modeling Language (Class Diagram, Use Case Diagram,
State Diagram, Sequenced Diagram, Communication Diagram, Activity
Diagram)
42

Suggested Text Book(s):

1. Lafore R., Object oriented programming in C++, Waite Group
2. Java 2: The Complete Reference, Fifth Edition -- by Herbert Schildt
3. Satzinger, Jackson, Burd, Object-Oriented Analysis & Design

Suggested Reference Book(s):

1. Stroustrap B., The C++ Programming Language, Addison Wesley
2. Bruce Eckel, Thinking in C++
3. Bruce Eckel, Thinking in Java

Other useful resource(s):
1. Link to NPTEL course contents:

a. https://onlinecourses.nptel.ac.in/nocl16_cs17/preview
b. http://www.nptelvideos.com/java/java video lectures tutorials.php
c. https://onlinecourses.nptel.ac.in/nocl7 cs25/announcements

2. Link to topics related to course:

a. https://www.tutorialspoint.com/cplusplus/

b. http://www.cplusplus.com/doc/tutorial

Evaluation Scheme:

S. No [Exam Marks Duration | Coverage / Scope of
Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Internal Assessment 25 Entire Assignment
Semester
Quizzes
Attendance

Course Outcomes (COs) contribution to the Programme Qutcomes (POs)

Courseoutcomes | T | @ | @[ T |2 (2|9 (% | 2|2 | =2 |

] 1 ] 1))

ObjectOriented | £ |2 | 2|2 | 2| 2|82 2|2 | |0 |7

& | & | A5

Systems and >

Programming) <
co-1 3 3 3 3 2 2 3 3 2 3 3 3 2.8
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CO-2 313 |2 12 |3 3 3 | 24
co-3 3 12 |2 12 |2 3 3 |23
co-4 313 |2 12 |3 3 3 |25
CO-5 313 |3 12 |3 I 3 | 24
Co-6 313 |3 3 12 |3 2 3 |27
€07 3 02 |2 3 |3 |2 3 3 |26
co-8 3 13 |3 2 |3 |3 i 1 |25
Average 3 2825 18 | 2.4 | 2.8 2.4 2.8
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Database Management Systems

COURSE CODE: 18B11CI313
COURSE CREDITS: 3
CORE/ELECTIVE: CORE

:3-0-0

Pre-requisite: Introduction to Computer Programming, Discrete Mathematics, Data Structures

Course Objectives:

1. To study the physical and logical database designs, database modeling, relational, hierarchical, and
network models

2. To understand and use data manipulation language to query, update, and manage a database.

3. To develop an understanding of essential DBMS concepts such as: database security, integrity,
concurrency, distributed database, and intelligent database, Client/Server (Database Server), Data
Warehousing.

4. To design and build a simple database system and demonstrate competence with the fundamental tasks
involved with modeling, designing, and implementing a DBMS.

Course Outcomes:

S.No. Course Outcomes Level of
Attainment
CO-1 E-xplain the characteristics, architecture of database approach, its components, Familiarity
different data models and the examples of
their usage.
CO2 For a given qger?l write relational algebra .expressions for that Usage
query and optimize the developed expressions.
O3 For a given s.pemflcatlon of the requlrem.ent,. design the Usage
databases using E-R method and normalization.
Determine the functional dependency between two or more attributes,
CO-4 compute the closure of a set of attributes, evaluate Assessment
a proposed decomposition
Give examples of the application of primary, secondary, and
CO-5 clustering indexes, explain the theory and application of internal and external Assessment
hashing techniques.
Implement the isolation property, including locking, time
CO-6 stamping based on concurrency control and Serializability of scheduling. Assessment
Familiarize with the securityin databases and gaining familiarity with
CO-7 other popular databases used in the industry Familiarity
Course Contents:
Unit Contents Lectures
required
1 Database system architecture: Data Abstraction, Data Independence, Data 5
Definition Language (DDL), Data Manipulation Language (DML).
Data models: Entity-relationship model, network model, relational and object oriented
data models, integrity constraints, data manipulation operations.
2 Relational query languages: Relational algebra, Tuple and domain relational 15
calculus, SQL3, DDL and DML constructs, Open source and Commercial DBMS -
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MYSQL, ORACLE, DB2, SQL server.

Relational database design: Domain and data dependency, Armstrong's axioms,
INormal forms, Dependency preservation, Lossless design.

Query processing and optimization: Evaluation of relational algebra expressions,
Query equivalence, Join strategies, Query optimization

algorithms.
3 Storage strategies: Indices, B-trees, hashing. 6
4 Transaction processing: Concurrency control, ACID property, Serializability of 9
scheduling, Locking and timestamp based schedulers, Multi-version and optimistic
Concurrency Control schemes, Database recovery.
5 Database Security: Authentication, Authorization and access control, DAC, MAC 5
and RBAC models, Intrusion detection, SQL injection.
6 Advanced topics: Object oriented and object relational databases, Logical databases, 3
Web databases, Distributed databases, Data warehousing and data mining.
Total lectures 42

Suggested Text Book(s):

1. "Fundamentals of Database Systems" Elmasri, Navathe, Pearson Education.
2. “Database system concepts” Henry F Korth, Abraham Silberschatz, S. Sudurshan, McGraw-Hill
Ellis

Suggested Reference Book(s):

1.“Database Systems: A Practical Approach to design, Implementation and Management”. Thomas
Connolly, Carolyn Begg; Third Edition, Pearson Education.
2. Bipin C Desai, ?An Introduction to Database Systems?, Galgotia. Publications Pvt Limited, 2001

3. “An Introduction to Database Systems”, C.J.Date, Pearson Education.

4. “A first course in Database Systems”, Jeffrey D. Ullman, Jennifer Windon, Pearson, Education.
5. “Data Management: databases and organization”, Richard T. Watson, Wiley.

6. “ Data Modeling Essentials”, Graeme C. Simxion, Dreamtech.

Other useful resource(s):

1. Link to NPTEL course contents:
https://www.youtube.com/watch?v=EUzsy3 W410g&list=PL9426FE14B809CC41
2. Link to topics related to course:
a. https://www.tutorialspoint.com/dbms/database _normalization.htm
b. https://www.igi-global.com/journal/journal-database-management/1072

c. https://www.tutorialspoint.com/dbms/dbms_hashing.htm
Evaluation Scheme:

S.No| Exam Marks Duration Coverage / Scope of
Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1

Approved in Academic Council held on 25.10.2018




2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Internal Assessment 25 Entire Assignment
Semester .
Quizzes
Attendance
Course Outcomes (COs) contribution to the Programme Qutcomes(PQOs)
Course outcomes g g 8 g g g 'OT g g § g g :b;n
(Database Management A A A A~ A - ~ ~ A A A - §
Systems) <
CO-1 3032t 222|123 |3/|2]|22
CO-2 3033|2223 2|2 |2]2]23
CO-3 3032t |t [ 3 333|351 1]23
Co-4 323t 22221, |1 |2]19
Co-5 322t 23 (3|21 |3]2]1]2
CO-6 323t |t 3 21| 1|3 |2]1][|19
Co-7 3032t |t [ 3 31|33 |3|1]|23
3 (2624|1116 |26|26|17|19|26| 2 |14
Average
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Python Programming Lab

COURSE CODE: 18B17CI374
COURSE CREDITS: 2
CORE/ELECTIVE: CORE

L-T-P: 0-0-4

Pre-requisite: None

Course Objectives:
1.Learn syntax, semantics and create Functions in Python.
2.Understand the usage of Lists, Dictionaries, and arrays in Python.
3.Learn the Implementation of object oriented programming concepts in Python
4.Learn different data structure in Python.
5.Understand file handling in Python
6.Implement GUI applications and browser.
Course Outcomes:

Searching, Regular expressions) and GUI

S.No. Course Outcomes Level of
Attainment

Familiarity about concepts of Python Programming. Broaden the knowledge | Familiarity

COl about Variables, expressions and Functions in Python.
Broaden the knowledge about Branching and Iteration. To have hands on skills | Assessment

CO2 on String Manipulation, Guess and Check, Approximations, Bisection

CO3 To learn about Decomposition Abstractions, Tuples, Lists, Dictionaries and Assessment
Illustrative programs:

CO4 Files, Modules, Packages and Testing, Debugging, Exceptions, Usage
Assertions:

CO3 Understanding and analyzing Object Oriented Programming: Familiarity

CO6 To have hands on skills on Illustrative programs(examples Sorting and Usage

List of Experiments

S.No.

Description

Hours

1

1. Write a Python program to get the Python version you are using.
2. Write a Python program which accepts the radius of a circle from the user and
compute the area.

1. Write a Python program to display the current date and time.
2. Write a Python program which accepts the radius of a circle from the user and
compute the area.

1. Write a Python program which accepts the user's first and lastname and print them
in reverse order with a space between them.

2. Write a Python program to display the first and last colors from the following list.
color list=["Red","Green","White" ,"Black"].

1. Write a Python program to print the documents (syntax, description etc.) of
Python built-in function(s).

Samplefunction :abs()

ExpectedResult :

abs(number)->number

Return the absolute value of the argument.

Write a Python program to get the difference between a given number and 17, if the
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number is greater than 17 return double the absolute difference. Write a Python
program to test whether a number is within 100 of 1000 or 2000.

Write a Python program to check whether a specified value is contained in a group of
values. Test Data :

3->11,5,8,3]: True

-1 ->71,5,8, 3] : False

6 Write a Python program to print all even numbers from a given numbers list in the
same order and stop the printing if any numbers that come after 237 in the sequence.
Sample numbers list :
numbers = [

386,462, 47,418,907, 344, 236, 375, 823, 566, 597, 978, 328, 615,
953, 345, 399, 162, 758, 219, 918, 237, 412, 566, 826, 248, 866, 950,
626, 949, 687, 217, 815, 67, 104, 58, 512, 24, 892, 894, 767, 553, 81,
379, 843, 831, 445, 742, 717, 958,743, 527]

Now do it using file as input.

7 Write a Python program that accepts a single integer value entered by the user. If the
value entered is less than one, the program prints nothing. If the user enters a
positive integer, n, the program prints an nxn box drawn with * characters. If the
users enters 1, for example, the program prints * If the user enters a 2, it prints **
** An entry of three
yields.

8 Write a Python program to sum of two given integers. However, if the sum is
between 15 to 20 it will return 20. Write a Python program to compute the future
value of a specified principal amount, rate of interest, and a number of years.

Test Data : amt = 10000, int = 3.5, years = 7 Expected Output : 12722.79

9 Write a Python program to create an array of 5 integers and display the array items.
Access individual element through indexes. Write a Python program to convert an
array to an ordinary list with the same items.

10 Write a Python program to display all the member name of an enum class ordered by
their values. Expected Output:
Country Name ordered by Country Code: Afghanistan
Algeria Angola Albania Andorra
Antarctica

11 Write a Python program to get all values from an enum class.
Expected output: [93, 355, 213, 376, 244, 672].

12 Write a Python program to get an array buffer information Expected Output:
Array buffer start address in memory and number of elements.

(25855056, 2)

13,14 Write a Python program to push three items into a heap and return the smallest item
from the heap. Also Pop and return the smallest item from the heap
ExpectedOutput:

Items in the heap:

(v, 1)

(V' 3)

(‘V',2)

The smallest item in the heap: ("V', 1)
Pop the smallest item in the heap: ('V', 2)
(V' 3)

15,16 Write a function named print_big enough that accepts two parameters, a list of
numbers and a number. The function should print, in order, all the elements in the list
that are at least as large as the second parameter.

17,18 Write a function called draw rectangle that takes a Canvas and a Rectangle as
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arguments and draws a representation of the Rectangle on the Canvas. 2. Add an
attribute named color to your Rectangle objects and modify draw_rectangle so that it
uses the color attribute as the fill color. 3. Write a function called draw_point that
takes a Canvas and a Point as arguments and draws a representation of the Point on
the Canvas. 4. Define a new class called Circle with appropriate attributes and
instantiate a few Circle objects. Write a function called draw_circle that draws circles
on the canvas. 5. Write a program that draws the national flag of the India. Hint: you
can draw a polygon like this: points

= [[-150,-100], [150, 100], [150, -100]] canvas.polygon(points,
fill="saffron,white,green")

19,20

The datetime module provides date and time objects that are similar to the Date and
Time objects in this chapter, but they provide a rich set of methods and operators.
Read the documentation at http: // docs. python.

org/ 2/ library/ datetime. html . 1. Use the datetime module to write a

program that gets the current date and prints the day of the week. 2. Write a program
that takes a birthday as input and prints the users age and the number of days, hours,
minutes and seconds until their next birthday. 3. For two people born on different
days, there is a day when one is twice as old as the other. That“s their Double Day.
Write a program that takes two birthdays and computes their Double Day. 4. For a
little more challenge, write the more general version that computes the

day when one person is n times older than the other.

21,22

This exercise is a cautionary tale about one of the most common, and difficult to find,
errors in Python. Write a definition for a class named Kangaroo with the following
methods: 1. An_init_ method that initializes an attribute named pouch_contents to an
empty list. 2. A method named put in_pouch that takes an object of any type and
adds it to pouch _contents. 3. A_str method that returns a string representation of
the Kangaroo object and the contents of the pouch. Test your code by creating two
Kangaroo objects, assigning them to variables named kanga and roo, and then adding
roo to the contents of

kanga“s pouch.

23,24

You will write code that makes Turtles play tag. If you are not familiar with the rules
of tag, see http: // en. wikipedia. org/ wiki/ Tag_( game) .

1. Download http: // thinkpython. com/ code/ Wobbler. py and run it. You should see
a TurtleWorld with three Turtles. If you press the Run button, the Turtles wander at
random. 2. Read the code and make sure you understand how it works. The Wobbler
class inherits from Turtle, which means that the Turtle methods 1It, rt, fd and bk work
on Wobblers. The step method gets invoked by TurtleWorld. It invokes steer, which
turns the Turtle in the desired direction, wobble, which makes a random turn in
proportion to the Turtles clumsiness, and move, which moves forward a few pixels,
depending on the Turtle®s speed. 3. Create a file named Tagger.py. Import everything
from Wobbler, then define a class named Tagger that inherits from Wobbler. Call
make world passing the Tagger class object as an argument. 4. Add a steer method to
Tagger to override the one in Wobbler. As a starting place, write a version that
always points the Turtle toward the origin. Hint: use the math function atan2 and the
Turtle attributes x, y and heading. 5. Modify steer so that the Turtles stay in bounds.
For debugging, you might want to use the Step button, which invokes step once on
each Turtle. 6. Modify steer so that each Turtle points toward its nearest neighbor.
[Hint: Turtles have an attribute, world, that is a reference to the TurtleWorld they live
in, and the TurtleWorld has an attribute, animals, that is a list of all Turtles in the
world. 7. Modify steer so the Turtles play tag. You can add methods to Tagger and
you can override steer and_ init_, but you may not modify or override step, wobble or
move. Also, steer is allowed to change the heading of the Turtle but not the position.
Adjust the rules and your steer method for good quality play; for example, it
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shouldbe
possible for the slow Turtle to tag the faster Turtles eventually.]

25,26 A vector graphics editor is a program that allows users to draw and edit shapes on the | 4

screen and generate output files in vector graphics formats like Postscript and SVG.
Write a simple vector graphics editor using Tkinter. At a minimum, it should allow
users to draw lines, circles and rectangles, and it should use Canvas.dump to generate
a Postscript

description of the contents of the Canvas. As a challenge, you could allow users to
select and resize items on the Canvas

27,28 Use Tkinter to write a basic web browser. It should have a Text widget where the | 4

user can enter a URL and a Canvas to display the contents of the page. You can use
the urllib module to download files (see Exercise 14.6) and the HTMLParser module
to parse the HTML tags (see http: // docs. python. org/ 2/ library/ htmlparser. html ).
At a minimum your browser should handle plain text and hyperlinks. As a challenge
you

could handle background colors, text formatting tags and images.

Total Lab hours 56

Minor Project(s) — (Only for 2 credit lab)

1.

Create a Python project of a Magic 8 Ball which is a toy used for fortune-telling or seekingadvice.

a. Allow the user to input their question.

b. Show an in progress message.

c. Create 10/20 responses, and show a random response.

d. Allow the user to ask another question/advice or quit the game.

The “rank” of a word is its position in a list of words sorted by frequency: the most common word has rank
1, the second most common has rank 2, etc. Zipf™s law describes a relationship between the ranks and
frequencies of words in natural languages (http: // en. wikipedia. org/ wiki/ Zipf's law ). Specifically, it
predicts that the frequency, f, of the word with rank r is: = cr—s where s and c are parameters that depend
on the language and the text. If you take the logarithm of both sides of this equation, you get: log f = logc
—slogr. So if you plot log f versus log r, you should get a straight line with slope —s and intercept log c.
Write a program that reads a text from a file, counts word frequencies, and prints one line for each word, in
descending order of frequency, with log f and log r. Use the graphing program of your choice to plot the
results and check whether they form a straight line. Can you estimate the value of s?

Suggested Books/Resources:

1.

w N

N ke

Learning with Python: How to Think Like a Computer Scientist Paperback — Allen Downey , Jeffrey
Elkner, 2015
Exploring Python, Timothy A. Budd, Mc Graw Hill Education

Introduction to Python for Computational Science and Engineering (A beginner's guide), Hans
Fangohr

Learning Python, Fourth Edition, Mark Lutz, O*Reilly publication

How to Make Mistakes in Python Author: Mike Pirnat

Head First Python Paperback — by Paul Barry

Link to topics related to course:

a. Think Python How to Think Like a Computer Scientist

b. https://greenteapress.com/wp/think-python/
https://www.w3schools.com/python/
d. https://www.python.org/
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Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Course Outcomes (COs) contribution to the Programme Outcomes(POs)

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | Average
CO1 3 2 3 1 2 3 3 2 1 1 1 3 2.1
CO2 3 3 3 1 2 3 3 3 2 1 1 3 2.3
CO3 3 3 3 1 2 3 2 3 2 1 1 3 2.3
CO4 3 3 3 3 3 3 3 2 2 1 1 3 2.5
COs 3 3 3 2 2 3 3 3 2 1 1 3 24
Co06 3 3 3 2 3 2 3 2 2 1 1 3 2.3

Average 3 2.8 3 1.7 2.3 2.8 2.8 2.5 1.8 1 1 3
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Object-Oriented Systems and Programming Lab

COURSE CODE: 18B17CI371
COURSE CREDITS: 2
CORE/ELECTIVE: CORE

: 0-0-4

Pre-requisite: None

Course Objectives:

1.To use object modelling technique to analyze problem requirements, design a solution to the problem and
then implement the solution in Object-Oriented Programming Language(s) or database.
2. To strengthen their problem solving ability by applying the characteristics of an object-oriented approach.
3. To strengthen ability to design and represent solutions to problems using UML notations.
4. To introduce object-oriented concepts in C++ and Java.
Course Outcomes:

S.No. Course Outcomes Level of
Attainment
Col1 To learn the concepts of Objects, Classes, Methods, Constructors and Destructors Usage
To learn the designing of complex classes: Friend Functions and Static member
CO2 functions, Inline functions, constant functions. Usage
To learn Inheritance: Single Inheritance, Multiple Inheritance, Multi-level
CO3 Inheritance, Hierarchical Inheritance and Hybrid Inheritance. Usage
CO4 To learn the concept of Abstract classes and interfaces Usage
CO5 To learn the concepts of Operator overloading and conversion function Usage
To learn File Handling. Writing and reading data from the file, reading and writing
CO6 the objects into the file. Usage
cO7 To lear.n the Exception Handling: try --catch and finally block, making user-defined | ysage
exceptions.
To learn the Unified Modeling Language (UML): Use Case Diagrams, State
COos8 Diagrams, Sequence Diagrams, Communication Diagrams, and Activity Diagrams. Familiarity
List of Experiments
S.No Description Hours
1 Create a class called Complex in C++ for performing arithmetic with complex | 2
numbers. Use double variables to represent the private data of the class. Provide
public member functions for each of the following: (Define all the member functions
outside the class)
a) Enter the values of real and imaginary part.
b) Addition of two Complex numbers: (The real parts are added together and the
imaginary parts are added together.
¢) Subtraction of two Complex numbers. (The real part of the right operand is
subtracted from the real part of the left operand and the imaginary part of the
right operand is subtracted from the imaginary part of the left operand.
d) Printing Complex numbers in the form: a+bi
2 Define a class in C++ to represent a bank account. Include the following members: 2
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\Data members:

a) Name of the depositor
b) Account number
¢) Type of account
d) Balance amount in the account
\Member functions: (Define all the member functions inside the class)

a) To assign initial values

b) To deposit an amount

¢) To withdraw an amount after checking the balance

d) To display name and balance

Write a main function to create a database of 10 customers

a) Employees have a number, date of birth (dd-mm-yyyy), rank, and salary. When
an employee is first recruited then all these are given values of 0. Upon
confirmation, the actual values of these are entered for the employee. Their rank
can be incremented by 1 and when this happens an employee gets an increment
of 25%. Write a C++ class for Employee.

b) Students are registered in a University. When students are created then they are
given default values (zeroes or blanks) for roll number, department, year, and
semester of study. At registration time, the values of these attributes of student
are updated with the proper
values. Students can be promoted and their departments can be changed. Write a
C++ class for Student.

Users of the computer have profile which consists of Name, Password, and Access
Rights. Access rights take on values X, R, W, and ALL. It is possible to have default
values for Password and Access rights which are the first three letters of the Name
and ALL respectively. Users can change their password and access rights. Write a
class User in C++ and create a user named Rajesh.

Define two classes Distancel and Distance2 in C++. Distancel stores distance in
miles and Distance2 in kmeters & meters. Write a program that reads values of the
class objects and adds one object of Distancel with the object of Distance2 class.
The display should be in the format of miles or kmeters & meters depending on the
type of object (Distancel or Distance2) being used to invoke the function. (Hint:
Make use of friend function).

Implement a singleton class in C++. A class whose number of instances that can be
instantiated is limited to one is called a singleton class. (Hint: make use of static
members).

Imagine a publishing company that markets both books and audio- cassette version
of its works. Create a class Publication in C++ that stores the title (a string) and price
(type float) of a publication. From this class derive two classes: Book, which adds a
page count and Tape, which adds playing time in minutes. These classes should have
getdata() function to get its data from the user and the putdata() function to display
its data. Write a main() program to test the book and tape classes by creating
instances of them, asking the user to fill in their data with getdata() and displaying
the data with putdata().

Implement the class hierarchy as shown in the following figure (using C++).
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19

The database created in the experiment 8 does not include educational information of
the staff. It has been decided to add this information to teacher and officers (not for
typists) which will help the management in decision making with regard to training,
promotion, etc. Add another data class called Education that holds two pieces of
education information, namely, highest qualification in general education and highest
professional qualification. The class should be inherited by the class Teacher and
Officer. Modify the program of above exercise to incorporate these additions.
Include overloaded constructors in all above classes.

10

Implement the class hierarchy shown in the following figure, using C++. Define
appropriate member functions (including constructors and destructors) to convert feet
class object into inches class object and vice versa. Also the objects of the feet and
inches constructors should construct their objects using the constructors of the height
and width constructor which in turn call building constructor.

class building
contains the information of a building expessedin height and width

class height class width
‘contains the height axpressadin feet andinches contains the widthexpressedin faet and inchas

clags inches clags fast

contains data in inchas contains data in feat

11

Define a class Directory with members: name and phone number. Use the class
object to store each set of data into a text file “phone.txt”. The names contain only
one word and the names and telephone numbers are separated by white spaces.
Write a C++ program to read the file and output the list in two columns, such as:

John 23456

Ahmed 9876

12

Write an interactive, menu-driven program that will access the file created in the
experiment 11 and implement the following tasks:

Determine the telephone number of the specified person.
b)  Determine the name if a telephone number is known. Update the telephone
number, whenever there is a change

13

Define a class Queue in C++ that contains elements of type integer. Define two
operators on Queue, ,,+* to insert an element in it and ,,—,, to remove and element
from it. Use the friend function approach first and then the one without friends

14

A programmer wants to manipulate arrays. Two arrays are equal if (a) they have
the same dimension, (b) are of the same size, and (c) contain identical values in
their corresponding elements. Comparison is done using the operator ,,= =" which
returns true or false. Also, arrays can be copied to one another using the operator
»= . Implement the foregoing using the friend function approach first and then the
one without friends. Which one is preferable and why?

15

An istream class overloads the >> operator for the standard types [int, long, double,
float, char]. For example, the statement cin >> x ; calls the appropriate >> operator

function for the istream class defined in iostream.h and uses it to direct this input

Approved in Academic Council held on 25.10.2018




stream into the memory location represented by the variable x. Similarly, the
ostream class overloads the

<< operator, which allows the statement cout << x to send the value of x to ostream
cout for output. Overload these operators to enter the object™s data members
through input operator >> and display the values of these members by using the
output operator <<,

16

Define a class Distance in C++ with data members: kmeter and meter. Define
conversion function to convert Distance object into distance in miles (float type).
Also make use of constructor to convert distance in miles (float type) into object of
Distance class.

17

Define two classes Polar and Rectangle (using C++) to represent points in polar
and rectangle systems. Use the conversion routines to convert from one system to
the other.

18

Define a function template in C++ to sort an array of elements of int type, string
type, float type and user-defined type Distance with data members: kmeter &
meter.

19

Define a template class LinkedList in C++ with the following member functions:
createList(), displayList(), insertElement(), and deleteElement();

In the main() function invoke above functions for the list of integer numbers,
floating numbers and complex numbers.

20

Define a class Employee in Java with members: name, age and salary and methods:
enterData() to enter the record of the employee through keyboard: displayData() to
display the details of the employee. Define two user defined exceptions that are
thrown when

The name entered has numeric character(s).
The age of the person is less than 18 or greater than 60.

21

Write a program in Java that demonstrates handling of exceptions in inheritance
tree. For example, create a base class called “Father” and derived class called
“Son” which extends the base class. In Father class, implement a constructor which
takes the age and throws the exception WrongAge() where the input age <0. In Son
class, implement a constructor that uses both father and son*s age and throws an
exception if son"s age is >= father”s age.

22

Define a class Person in the package MyPackage. The class has data members as:
name, age, address and Methods to enter the data through keyboard and display
them. Make use of overloaded constructors in the class. Now, import the above
class and inherit the class Employee from this. The sub-class should have
overloaded functions and also call to the base class constructors. In the main class,
define a database of 5 objects and display them.

23

Define an abstract class Shape in Java, with two abstract functions: enterData() and
displayArea(). Define two classes Circle and Rectangle inside a new file that
inherit the class Shape and implement the abstract functions in their own way.
Illustrate the concept of dynamic binding in this program.

24

Find the source code for the Vector class in the Java source code library that comes
with all Java distributions. Copy this code and make a special version called
intVector that holds only integers. Consider what it would take to make a special
version of Vector for all the primitive types. Now consider what happens if you
want to make a linked list class that works with all the primitive types. If
parameterized types are ever implemented in Java, they will provide a way to do
this work for you automatically.
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25

Create a class MyString in Java containing a String object so that you initialize in
the constructor using the constructor™s argument. Add a toString() method and a
method concatenate() that appends a String object to your internal string.
Implement clone() in MyString. Create two static methods that each take a
myString x handle as an argument and call x.concatenate(“test”), but in the second
method call clone() first. Test the two methods and show the difference effects.

26

Design the USE-CASE diagram for the following:

A description of the behavior of an automated telling machine (ATM) is given
below: A user begins a transaction at the ATM by entering a bank card. If the card
is readable by the machine the user is prompted to enter their personal
identification number (PIN). Once this number has been entered, a menu is
presented to the user containing the following options: show account balance,
withdrawal with receipt and withdrawal without receipt. If the user selects one of
the withdrawal options, they are prompted to enter an amount of money to
withdraw; the amount entered must be a multiple of 10. The users PIN is
validated when the ATM sends the details of the transaction to the bank™s remote
computer. If the PIN is invalid, the user is given the option of re-entering it and the
selected transaction is retired. This is repeated if the new PIN is also invalid. Once
three invalid PINs have been entered, the transaction processing depends on the
transaction type selected. For a show balance transaction, the balance is displayed
on the screen and after they have confirmed this, the user is returned to the
transaction menu. A withdrawal transaction may fail if the user has executed the
amount of money that can be withdrawn from the account; in this case an error
message is displayed and, after confirmation, the user is returned to the transaction
menu. Otherwise, the user™s card is returned and the money is issued, followed by
the receipt if required. At any point where user input, other than a simple
confirmation, is required, a cancel option is provided. If this is selected, the user*s
card is returned and their interaction with the ATM terminates.

27

Design the Collaboration and Sequence diagram for the following:

Many word processors, graphical editors and similar tools provide cut, copy and
paste operations by means of some kind of a clipboard facility. At run-time
suppose that such a system consists of an instance of an Editor class linked to a
number of instances of a Element class. Elements are the items manipulated by a
tool, such as words or shapes. Some of the elements may have been selected by the
user. The editor is also linked to an instance of a Clipboard class, which in turn
maintains links to all the elements that have been placed in the clipboard. An
element cannot simultaneously be displayed by the editor and on the clipboard.

Draw a collaboration showing a configuration where there are several elements
displayed by the editor and one element on the clipboard.
Assume that the selected elements are identified by an additional link

from the editor.

Draw a sequence diagram showing what happens when the editor receives a cut
message from a client. The effect of this is that all the currently selected elements
are moved to the clipboard.
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Draw a sequence diagram showing what happens when the editor receives a paste
message from a client. The effect of this is that all the elements on the clipboard
are moved back to the editor.

Draw a sequence diagram showing what happens when the editor receives a copy
message from a client. The effect of this is that all the currently selected elements
are copied to the clipboard. Assume that elements implement a clone operation,
which returns a exact copy of the element.

Draw equivalent collaboration diagrams for each of your answers.

28 Draw a state diagram expressing these facts about the display of windows. 2

A window in a window management system on a computer can be displayed in one
of the three states: maximized, where it takes up the entire screen; normal, where it
is displayed as a small icon. When a window is opened, it will be displayed as a
normal window, unless minimize on use has been selected, in which case it will be
displayed as an icon. A normal window and an icon can be maximized; a
maximized window and a normal window can be minimized or reduced to an icon.
Maximized windows can be restored to their normal size and icons can be restored
to the size they had before they were minimized. Icons and normal windows can be
moved as normal windows can also be resized. No matter how it is displayed, a
window can always be closed.

Total Lab hours 56

Suggested Books/Resources:
1. Lafore R., Object oriented programming in C++, Waite Group
2. Java 2: The Complete Reference, Fifth Edition -- by Herbert Schildt
3. Satzinger, Jackson, Burd, Object-Oriented Analysis & Design
4. Stroustrap B., The C++ Programming Language, Addison Wesley
5. Bruce Eckel, Thinking in C++
6. Bruce Eckel, Thinking in Java

Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Course Outcomes (COs) contribution to the Programme Outcomes (POs)

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | POS | POY9 | PO10 | PO11 | PO12 | Average
CO1 3 3 3 3 2 2 3 3 2 3 3 3 2.8
Cco2 3 3 3 2 1 1 2 3 2 3 3 3 24
Co3 3 3 2 2 2 1 2 2 2 3 3 3 2.3
CO4 3 3 3 2 2 1 2 3 2 3 3 3 2.5
CO5 3 3 3 3 2 1 2 3 2 1 3 3 24
Co06 3 3 3 3 2 1 2 3 2 2 3 3 2.5
Cco7 3 3 2 2 2 3 3 2 2 3 3 3 2.6
CO8 3 3 3 3 3 2 3 3 2 1 3 1 2.5

Average 3 3 2.8 2.5 2 1.5 24 2.8 2 2.4 3 2.8
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Database Management Systems Lab

COURSE CODE: 18B17CI373
COURSE CREDITS: 2
CORE/ELECTIVE: CORE

: 0-0-4

Pre-requisite: None

Course Objectives:

1. Develop the ability to design, implement and manipulate databases.

2. Introduce students to build database management systems.

3. Apply DBMS concepts to various examples and real life applications.
Course OQutcomes:

S.No. | Course Outcomes Level of
Attainment
COl Design and implement a database schema Usage
cO2 Design different views of tables for different users and to apply embedded and nested | ysage
queries
Understand the use of structured query language and its syntax , transactions, o
CO3 database recovery and techniques for query optimization Familiarity
CO4 Understand , analyze and app.ly common SQL statements including DDL , DML , Assessment &
DCL statements to perform different operations Usage
CO5 .. X Usage
Develop application programs using PL/SQL
CO6 | Design and implement a project using embedded SQL and GUI Usage
List of Experiments
S.No Description Hours
1 To implement Data Definition language commands Create database/table, 2
alter, drop, truncate
2 To implement Constraints as a part of Data Definition language Primary key, Foreign | 2
Key, Check, Unique
3 To implement Constraints as a part of Data Definition language Null, Not null, 2
Default, Enable Constraints, Disable Constraints,
Drop Constraints
4 To implement Data Manipulation Language Commands Insert, Select, 2
Update, Delete
5 To implement Data Control Language, Transfer Control Language Commands 2
commit, rollback, save point, grant, revoke
6 To practice in Built Functions 2
Date functions, numerical functions, character functions, conversion functions, group
functions, count functions etc.
7 To practice group by, having clause and special operators such 2
as between, like, in etc.
8 To practice Nested Queries 2
9 To practice Nested Queries and Join Queries Inner join, Left join, 2
Right join, Full join
10 To implement Set Operators Union, Intersect, 2
Minus
11 To implement Views 2
12 To implement and practice PL/SQL control structure If, if then else, else if, 2
nested if
13 To implement and practice PL/SQL control structure For loop, while loop 2
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14 To implement and practice PL/SQL procedures 2
15 To implement and practice PL/SQL functions 2
16 To implement triggers 2
17 To study about various Visual Basic (front end) tools 2
18 To design and implement forms using visual basic 2
19 To design and implement a menu design using Visual Basic 2
20 To implement report generation using VB. 4
21 To create a database for payroll processing system using SQL 4
22 Implement the above created database using VB. 4
23,24,2 | Minor Projects — (Only for 2 credit lab) 6
5 Banking System University System

Company System

Hospital Management System Passport Automation

System
Total Lab hours 56

Suggested Books/Resources:
1. "Fundamentals of Database Systems" Elmasri, Navathe, Pearson Education.

2. “Database system concepts” Henry F Korth, Abraham Silberschatz, S. Sudurshan, McGraw-Hill
3. “Database Systems: A Practical Approach to design, Implementation and Management”. Thomas
Connolly, Carolyn Begg; Third Edition, Pearson Education.

Bipin C Desai, ?An Introduction to Database Systems?, Galgotia. Publications Pvt Limited, 2001
“An Introduction to Database Systems”, C.J.Date, Pearson Education.

“A first course in Database Systems”, Jeffrey D. Ullman, Jennifer Windon, Pearson, Education.
Orcacle manual

® N0k

Link to topics related to course:

a. https://www.youtube.com/watch?v=EUzsy3W410g&list=PL9426FE14B809CC41
b. https://www.w3schools.com/sql/

c. https://www.codementor.io/collections/learn-sql-bwclmlodl

Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Course Outcomes (COs) contribution to the Programme Outcomes(POs)

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | POI12 | Average
CoO1 3 3 2 2 2 2 2 1 2 3 3 1 2.2
CO2 3 1 3 2 2 2 3 2 2 3 2 2 23
CO3 3 3 2 1 1 3 3 3 3 3 1 1 2.3
CO4 3 2 2 2 2 2 2 2 1 2 1 1 1.8
CO5 3 3 2 1 2 3 3 2 1 2 2 1 2.1
Co6 3 3 2 1 1 3 3 1 3 3 3 1 2.3
Average | 3 | 25 | 22 | 15 | 1.7 | 25 | 27 | 1.8 | 2 | 27 2 1.2
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IT Workshop Lab

COURSE CODE: 18B17CI372
COURSE CREDITS: 2
CORE/ELECTIVE: CORE

: 0-0-4

Pre-requisite: None
Course Objectives:

1. To introduce the students with the basic features of Matlab for problem solving
To introduce the students about the Mathematical functions like matrix generation and Plotting with
multiple data sets, line styles and colors.
3. To introduce the students about the Array operations and solving Linear equations in Matlab.
4. To introduce the students about the control flow and operators using if-end structures and loops.
5. To introduce the students about the writing M-file scripts and Debugging M-files
Course Outcomes:

S.No. Course Outcomes Level of
Attainment
Col1 ﬁ})\rf(r:gg;i fundamental programs in Matlab, creating variables and mathematical Familiarity
Programming the fundamentals concepts of basic Plotting consisting of simple and
Co2 multiple data sets in one plot Usage

Understand how to program matrix operations, array operations and how to solve

Co3 the system of linear equations Assessment
CO4 Understand how to program M-file scripts , M- file functions, Input —output Assessment
Arguments
CO5 Program control flow operators, loops, flow structures and debugging M-files Assessment
List of Experiments
S.N Description Hours
0
1 1. Create variable, pounds, to store a weight in pounds. Convert this to kilograms and 2
assign the result to variable kilos. The conversion factor is 1 kilogram = 2.2 pounds.
2. The combined resistance RT of three resistors R1, R2, and R3 in parallel is given
by
Create variables for the three resistors and store values in each, and then calculate the
combined resistance.
2 Write a MATLAB program to calculate the following expression and round the 2

answers to the nearest integer.

a) z = 5x2 + y2 where x=2, y=4

b) z = 4cos(x)+ j6sin(x) where x=n/4

¢) z = 3sin(x)+4cos(x)+3ey where x=m/3 , y=2
d) y=sin(x) / x where 0 <x <2n

2. Solve the following system x +y - 2z =
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3
2x+y=7
xty-z=4

1. Write a program for three bits parity generator using even-parity bit.

2. Write a program to convert a three bits binary number into its equivalent gray

code.

3.ifq=[156832459101],x=[357831241159], then:

a) find elements of (q) that are greater than 4.

b) find elements of (q) that are equal to those in (x).

¢) find elements of (x) that are less than or equal to 7.

4. If x=[10 3 ;9 15], y=[10 0; 9 3], z=[-1 0; -3 2], what is the output of the following
statements:

A V=X>y
byw=z>=y
cJu=~z&y
dDt=x&y<z

1.Plot sin(x) on the interval [-pi,pi] using spacing 0.5, 0.1 and 0.01 between the
points where you will sample the function. (This will change the resolution)
Experiment with the hold on command.

2. Attach labels to the axis of the previous plot and give a title to the graph.

3. Plot 5 cos(x2+1) on [-2pi,2pi]. Note that the squaring operation will require you tg
use the dot . in order for the squaring operation to act on each element individually
However, the addition operation (+)

automatically acts on elements individually.

1. Type x=[1 2 3]

y =[45 6]

a=2 x+y X-y a*x

and observe what happens.

If want to apply an operation such as squaring each element in a matrix we have to
use a dot . before the operation we wish to apply. Type the following commands in|
MATLAB.

x=1:10

x.M2

A=[123;456;789]A"2

A2

and observe the result. The dot allows us to do operations element wise.
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All built-in functions such as sin, cos, exp and so on automatically act
elementwise on a matrix. Type

y=[01/41/2 3/4 1]

y=pi*y

sin(y)

and observe the result.

2. Create a array X with 10 elements x=[ 1234567 89 10]

We can also create this vector by typing x=1:10. The vector (1 1.1 1.2
1.3 1.4 1.5) can be created by typing x=[ 1 1.1 1.2 1.3 1.4 1.5 ] or by
typing x=1:0.1:1.5.

Matrices can be created according to the following example. The matrix

1 2 3
[ 4 h & ]

A=\1 8 9/ jscreated by typing

A=[123;456;789],

i.e., rows are separated with semi-colons. If we want to use a specific

element in a vector or a matrix, study the following example:

Example:

x=[1020 30]
A=[123;456;789]
x(2)

A(3,1)

Here we extracted the second element of the vector by typing the
variable and the position within parentheses. The same principle holds
for matrices; the first number specifies the row of the matrix, and the
second number specifies the column of the matrix. Note that in
MATLAB the first index of a vector or matrix starts at 1, not 0 as is
common with other programming languages.

1. A Pythagorean triple is a set of positive integers (a,b,c) such that a2 + b2 = ¢2
Write a function ispythag that will receive three positive integers (a, b, ¢ in that
order) and will return 1 for true if they form a Pythagorean triple, or 0O for false if
not.

2. Whether a storm is a tropical depression, tropical storm, or hurricane ig
determined by the average sustained wind speed. In miles per hour, a storm is 4
tropical depression if the winds are less than 38 mph. It is a tropical storm if the
winds are between 39 and 73 mph, and it is a hurricane if the wind speeds are > =
74 mph. Write a script that will prompt the user for the wind speed of thg
storm, and will print which

type of storm it is.

1. Write a script that will prompt the user for N integers, and then write the
positive numbers (>= 0) to an ASCII file called pos.dat and the negative numberg
to an ASCII file called neg.dat. Error-check to make sure that the user enters N
integers.
2. Write a script that will continue prompting the user for positive numbers, and
storing them in a vector variable, until the user types a negative number.
3. Write a script that will use the menu function to present the user with choiceg
for functions fix, floor, and ceil. Error-check by looping to display the menu until
the user pushes one of the buttons (an error could occur if the user clicks the X on
the menu box rather than pushing one of the buttons). Then, generate a random
number and print the result of

the user™s function choice of that number (e.g., fix(5)).
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1. Write a "currency exchange program" similar to the one in Example 1 which
can handle two different exchange rates, exchange ratel = 0.5 and
exchange rate2 = 0.25. Design the program to first ask for the amount in dollarg
and then ask the user which rate (represented by the numbers 1 and 2
respectively) he/she wants. Let the program return the amount in the requested
foreign currency.

2. Write a program that approximates PI by computing the sum

The more terms you keep in the summation, the more accurate your answer will
be. (In fact, the series converges to PI as m goes to infinity.) See how many termsg
you need to approximate PI with 5 decimals. (Note: This is by no means the most
efficient way to approximate PI, but the formula is quite beautiful...)

3. Use the sum given in Exercise 2 to approximate PI using 10, 100, 1000, 10000
and 100000 terms. For each of these numbers, compute the error of the
approximation. Plot the error as a function of the number of
terms used in the sum.

1. In Europe daylight time starts on the last Sunday of March and ends on the last
Sunday of October. Write a function that determines whether a given daynumber
is in the summertime period or in the wintertime period of the Daylight Saving
Time
2. Write a function that will receive the radius of a circle and will print both the
radius and diameter of the circle in a sentence format. This
function will not return any value; it simply prints

10

1. Write a program to calculate and print the area and circumference of a circle
There should be one script and three functions to accomplish this (one that
prompts for the radius, one that calculates the area and circumference, and ong
that prints).
2. The lump sum S to be paid when interest on a loan is compounded annually if
given by S = P(1 + i)n, where P is the principal invested, i is the interest rate, and
n is the number of years. Write a program that will plot the amount S as if
increases through the years from 1 to n. The main script will call a function tq
prompt the user for the number of years (and error-check to make sure that the
user enters a positive integer). The script will then call a function that will plot
S for years 1

through n. It will use 0.05 for the interest rate and $10,000 for P.
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11

1. Write a script that will prompt the user for a temperature in degrees Celsius
and then an F for Fahrenheit or K for Kelvin. The script will print the
corresponding temperature in the scale specified by the user. For example, the
output might look like this: Enter the temp in degrees C: 29.3 Do you want F o1
K? F The temp in degrees F is 84.7 The format of the output should be exactly ag
specified here. The conversions are:

F = 9/5 *C+32 K =

C+273.15
2. Write a function to calculate the volume and surface area of a hollow cylinder
It receives as input arguments the radius of the cylinder base and the height of the
cylinder. The volume is given by I1 12 h, and the surface area is 2 [T r h.
3. Hurricanes are categorized based on the winds. The following table shows the
category number for hurricanes with varying wind ranges and what the storm
surge is (in feet above normal).

1 7495 45
2 96-110 6-8 —
3 111-130 9-12 "

4 131-15513-18 oo 2k+1
5 >155  >I8

Write a function that will receive as an input argument the wind speed, and will
return the category number and the minimum value of the typical storm surge.
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2 1. Write a function called geomser that will receive values of r andn, and will

calculate and return the sum of the geometric series:

1+r+12+13+r4+ .. +rn The following examples of calls to this function
illustrate what the result should be:

>> geomser(1,5) ans =6
>> disp(geomser(2,4))
31
2. A sound engineer has recorded a sound signal from a microphone. The sound
signal was sampled, meaning that values at discrete intervals were recorded
(rather than a continuous sound signal). The units of each data sample are volts
The microphone was not on at all times, however, so that data samples below 4
certain threshold are considered to be data values that were samples when the
microphone was not on, and therefore not valid data samples. The sound engineer
would like to know the average voltage of the sound signal. Write a script that
will ask the user for the threshold and the number of data samples, and then for
the individual data samples. The program will then print the average and a count
of the valid data samples, or an error message if there were no valid data samples
An example of what the input and output would look like in the Command
Window is shown:
Please enter the threshold below which samples will be considered to be invalid:
3.0
Please enter the number of data samples to be entered: 7 Please enter
a data sample: 0.4
Please enter a data sample: 5.5 Please
enter a data sample: 5.0 Please enter a
data sample: 2.1 Please enter a data
sample: 6.2 Please enter a data sample:
0.3 Please enter a data sample: 5.4
The average of the 4 valid data samples is 5.53 volts
13 1. Create a vector of five random integers, each in the range from —10 to

10. Perform each of the following two ways: using built-in functions, and also
using loops (with if statements if necessary):
Subtract 3 from each element. Count
how many are positive.
Get the absolute value of each element. Find the
maximum.
2. Create a 3 x 5 matrix. Perform each of the following two ways: using built-in
functions, and also using loops (with if statements if necessary): Find the
maximum value in each column.
Find the maximum value in each row.
Find the maximum value in the entire matrix.
3. Write a script that will print the following multiplication table:
1
24
369
481216
4. 510152025
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1. Biomedical engineers are developing an insulin pump for diabetics. To do this
it is important to understand how insulin is cleared from the body after a meal
The concentration of insulin at any time t is described by the equation
C = C0 e—30t/m where CO is the initial concentration of insulin, t is the time in
minutes, and m is the mass of the person in kg. Write a script that will graphically|
show how the weight of the person influences the time for insulin to be cleared
from the body. It will show in a 2 x 1 subplot the concentration of insulin for twg
subjects, one who weighs 120 pounds, and one who weighs 300 pounds. For
both, the time should increment from 0 to 4 minutes in steps of 0.1 minute, and
the initial concentration should be 85. The concentration over time will be shown
in each subplot, and the weight of the person should be in the title. The
conversion factor is 1 pound = 0.4536 kg. In order to better compare, usg
consistent axes for both plots.
2. Sales (in millions) from two different divisions of a company for the four
quarters of 2006 are stored in vector variables, for example, divl
=[4.23.83.73.8];

div2 =[2.52.73.13.3];
Using subplot, show side-by-side the sales figures for the two divisions. What
kind of graph shows this in the best way? Why? In one graph, compare the twq
divisions. What kind of graph shows this in the best
way? Why?

15

1. For the following matrices A, B,andC: A B
C
14 213 325
32 156 412
360
Which are symmetric?
For all square matrices, give their trace. Give the
result of 3*A.
Give the result of A*C.
Are there any other matrix multiplications that can be performed? If so, list them.
2. Given the following matrices:
A B C
321 2 100
052 1010
103 3 001
Perform the following MATLAB operations, if they can be done. If not, explain
why.
A*BB*AI
+A A *1
trace(A)

16

1. Write a function issquare that will receive an array argument, and will return 1

for true if it is a square matrix, or 0 for false if it is not.

2. Write a function mydiag that will receive an array argument, and will return a
vector consisting of the main diagonal (without using the built- in diag
function).
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17

2. Write a function that will receive a square matrix as an input argument, and
will return a row vector containing the diagonal of the matrix. If the function i
called with a vector of two variables on the left-hand side of the assignment, the
function will also return the trace of the matrix. (Note: It will return the trace only|
if there is two variables on the left-hand side of the assignment.) You mayj
assume that the matrix is square. The function must preallocate the diagonal
vector to the correct size.
2. Write a function randdiag that will return an n x n diagonal matrix, with
random integers each in the range from low to high on the diagonal. Threg
arguments are passed to the function: the value of n,
low, and high, in that order.

18 1. Write a function to receive a matrix and return its transpose (for mord
programming practice, do not use the built-in operator for the transpose).

2. We have already seen the zeros function, which returns a matrix of all 0*s
Similarly, there is a function ones that returns a matrix of all 1*s. Note: No, there
aren”t functions called twos, threes, and such (just ones and zeros!). However)
write a fives function that will receive two arguments for the number of rows and
columns and will return a matrix

with that size of all 5°s.

19 1. The function magic(n) returns an n n magic matrix, which is a matrix for
which the sum of all rows, columns, and the diagonal are the same. Investigatg
this built-in function.

2. The function pascal(n) returns an n n matrix made from Pascal“s triangle.
Investigate this built-in function, and then write your own.
20 1. For the following 2 x 2 system of equations:
3x1 + 2x2 =4x1
=2
Write this in matrix form.
Using the method for 2 x 2 systems, find the determinant D. Use D
to find the inverse of A.
Use the Gauss elimination method to find the solution. Use the
Gauss-Jordan method to solve.
Check your work in MATLAB.
2. For the following set of equations:
2x1 +2x2+x3=2x2+2x3
=1xl+x2+
3x3=3
Put this in the augmented matrix [A|b]. Solve
using Gauss.
Solve using Gauss-Jordan.
In MATLAB, create the matrix A and vector b. Find the inverse and determinant
of A. Solve for x.
21 1. Solve the simultaneous equations x —y = 2 and x2 + y = 0 using solve. Plot the

corresponding functions, y = x — 2 and y = —x2, on the same graph with an X
range from —5 to 5.

2. For the following set of equations: 2x1 +
2x2+x3=2

x2+2x3=1
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xl +x2+3x3=3

In MATLAB, create the coefficient matrix A and vector b. Solve for x using the
inverse, using the built-in function.

Create the augmented matrix [A[b] and solve using the rref function. Write this
in symbolic form and solve using the solve function. From the symbolic
solution, create a vector of the numerical (double)

equivalents

22

1. Rewrite the following system of equations in matrix form: 4x1 —
x2+3x4=10

—2x1+3x2+x3 —5x4=-3x1 +x2

—-x3+2x4=2

3x1 +2x2 -4x3=4

Set it up in MATLAB and use any method to solve.

2. For the following 2 2 system of equations:

—-3x1+x2=—4

—6x1 +2x2=4

In MATLAB, rewrite the equations as equations of straight lines and plot them to
find the intersection.

Solve for one of the unknowns and then substitute into the other equation to solve
for the other unknown.

Find the determinant D.

How many solutions are there? One? None? Infinite?

23

1. For the following 2 x 2 system of equations:
—3x1+x2=2
—6x1 +2x2=4
Rewrite the equations as equations of straight lines and plot them to find the
intersection.
Solve for one of the unknowns and then substitute into the other equation to solve
for the other unknown.
Find the determinant D.
How many solutions are there? One? None? Infinite?
2. Write a function to return the determinant of a 2 x 2 matrix.
3. Write a function to return the inverse of a 2 x 2 matrix.

24

1. Write a script that will do the following. Create two vectors with 20 random
integers in each; in one the integers should range from 1 to 5, and in the other
from 1 to 500. For each vector, would you expect the mean and median to bg
approximately the same? Would you expect the standard deviation of the twq
vectors to be approximately the same? Answer these questions, and then use the
built-in functions to find the minimum, maximum, mean, median, standard
deviation, and mode of each. Do a histogram for each in a subplot. Run the scripf
a few times to see the variations.
2. Write a function that will return the mean of the values in a vector, nof
including the minimum and maximum values. Assume that the values in the
vector are unique. It is OK to use the built-in mean

function. To test this, create a vector of 10 random integers, each in the range
from 0 to 50, and pass this vector to the function.
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1. A student missed one of four exams in a course, and the professor decided tq
use the average of the other three grades for the missed exam grade. Which
would be better for the student: the mean or the median if the three recorded
grades were 99, 88, and 95? What if the grades were 99, 70, and 77?

2. A weighted mean is used when there are varying weights for the data values
For a data set given by x = {x1, x2, x3, x4, . . ., xn} and corresponding weightg
for each xi, w = {wl, w2, w3, w4, . . ., wn}. Write a function that will receive
two vectors as input arguments: one

for the data values and one for the weights, and will return the weighted mean.

26

1. DNA is a double-stranded helical polymer that contains basic genetid
information in the form of patterns of nucleotide bases. The patterns of the basg
molecules A, T, C, and G encode the genetic information. Construct a cell array
to store some DNA sequences as strings, such as

TACGGCAT

ACCGTAC

and then sort these alphabetically. Next, construct a matrix to store some
DNA sequences of the same length and then sort them alphabetically.
2. Write a function that will receive two arguments: a vector and a character
(either ,,a" or ,,d*) and will sort the vector in the order specified by the character
(ascending or descending).

27

1. Write a function matsort to sort all the values in a matrix (decide whether the
sorted values are stored by row or by column). It will receive one matrix
argument and return a sorted matrix. Do this without loops, using the built-in|
functions sort and reshape. For example:
>>matmat=452

136

784

915
>> matsort(mat) ans = 1
46

147

258

359
2. Write a function that will receive two arguments: a vector and a character
(either ,,a* or,,d*) and will sort the vector in the orderspecified
by the character (ascending or descending).
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8 1. Find the roots of the equation f(x) = 0 for the following function. Also, creatq 2
x and y vectors and plot this function in the range from —3 to 3 in order tq
visualize the solution.
f(x)=3x2-2x-5

2. Evaluate the polynomial expression 3x3 +4x2 + 2x —2 atx =4, x = 6, and x =
8.
3. Sometimes the roots of polynomial equations are complex numbers. For
example, create the polynomial row vector variable pol:

>>pol =[3 6 5];

Use the roots function to find the roots. Also, use ezplot(poly2sym(pol))

to see a plot. Then, change the last number in pol from 5 to —7 and again find the
roots and view the plot.

Total Lab hours 56

Suggested Books/Resources:
1. Stormy Attaway, Matlab: a Practical Introduction to Programming and Problem Solving, Elsevier

2. Essentials of MATLAB Programming Stephen J. Chapman , 2005
3. MATLAB for Engineers Holly Moore, 2007
4. MATLAB Programming for Engineers Stephen J. Chapman , 1999
5. Matlab, An Introduction With Applications Amos Gilat , 2003
6. MATLAB Guide 2000
7. https://nptel.ac.in/courses/103106118/
8. Link to topics related to course:
i. https://www.mccormick.northwestern.edu/documents/students/undergraduate/introduction-to-
matlab.pdf
ii. https://www.math.utah.edu/~wright/misc/matlab/matlabintro.html
iii. https://web.stanford.edu/class/ee254/software/using_ml.pdf
Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Course Outcomes (COs) contribution to the Programme Outcomes(POs)

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY9 | PO10 | PO11 | PO12 | Average
Co1 3 3 3 1 1 2 1 2 1 2 2 2 1.9
Co2 3 3 3 1 3 2 1 2 1 2 3 2 2.2
Co3 3 3 3 3 2 1 2 2 2 2 3 2 2.3
CO4 3 3 3 3 2 1 2 2 2 2 3 2 23
COs 3 3 3 3 2 1 2 2 2 2 2 2 23

Average 3 3 3 2.2 2 14 1.6 2 1.6 2 2.6 2
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Discrete Computational Mathematics

COURSE CODE: 18B11CI414
COURSE CREDITS: 3
CORE/ELECTIVE: COR
L-T-P: 3-0-0

Pre-requisite: Basic Mathematics Algebra

Course Objectives

1. To simplify and evaluate any logical expression and to express logical statements in terms of logical
connectives, predicates and quantifiers.
2. Use of various set operations, relations and functions concept to solve applied problems.
3. To solve counting problems using elementary counting techniques.
4. To learn and perform various graphs and trees terminologies, traversals & their applications.
5. Problem solving using recursion and recurrence relations by analyzing algorithms.
Course Outcomes:
S.No. Course Outcomes Level of
Attainment
CO-1 Studentg will be qble to express lqgwal statements in terms of logical Familiarity
connectives, predicates and quantifiers.
CO-2 Students will be gble to appl.y various proving techniques such as direct, indirect Assessment
proofs, mathematical induction, etc.
CO-3 ;Fhey will learn basic set operations along with relations & functions with their Familiarity
ypes and usage.
They will be familiar with graph & tree terminologies along with their o
CO-4 . S . Familiarity
various applications in computer science.
Students will be able to solve counting problems using
CO-5 . o . Assessment
permutation, combinations techniques.
They will learn about algebraic structures such as group, o
CO-6 . . . . Familiarity
abelian group, rings, integral domain, fields, etc
Students will be able to analyze and solve various algorithms
CO-7 . . Assessment
using recurrence relation methods
Course Contents:
Unit Contents Lectures required
1 Introduction and Applications of Discrete Mathematics, Mathematical Logic: 6
Propositional & Predicate; Quantifiers, Proving Techniques: Direct Proof]
Contra positive, Contradiction, Principle of Mathematical Induction; Pigeonholg
Principle
2 Sets, Types of Sets, Various set operations, Venn Diagrams, Identities in sets, 3
Principle of Inclusion & Exclusion
3 Relations: Types & Representation; Properties of Binary Relations, Equivalence 5
Relations, Partial Ordering Relations, Partitions. Functions, Types of Functions,
inverse of function, composition of functions.
4 Graph, Graph Terminologies, Types of Graphs, Paths & Circuits, Euler & 7
Hamiltonian Graphs, Planar Graphs, Graph Traversals: Breadth First Search &
Depth First Search, Shortest Path Algorithms.
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5 Trees, Tree Terminologies, Types of Trees: General, Binary, Strictly Binary, 7
Full & Complete Binary Tree; Tree Traversals, Binary Search Tree, AVL

Trees.

6 Basic Counting Techniques, The Sum and Product Rule, Permutations, 4
Combinations, Generation of Permutations and Combinations

7 Properties of Algebric Structures, Semigroups, Monoids, Groups, Abelian 6

Groups, Subgroups, Homomorphism & Isomorphism of Groups, Rings, itg
characteristics & its types, Integral Domain & Fields.

8 Recurrence Relations, Linear Recurrence Relations with constant coefficients 4
(homogeneous & non-homogeneous) with their solving techniques.
Total lectures 42

Suggested Text Book(s):
a. C.L.Liu & D.P. Mohapatra, “Elements of Discrete Mathematics: A Computer Oriented
Approach”, 4™ Edition, TMH
b. Kenneth H. Rosen, “Discrete Mathematics and its Applications”, 7™ Edition, TMH

Suggested Reference Book(s):

1. B. Kolman, R. Busby & S.C. Ross, “Discrete Mathematical Structures”, 6™ Edition,
Pearson Education.

2. S. Lipschutz & M. Lipson, “Discrete Mathematics”, 3" Edition, TMH.

3. J.P. Tremblay & R. S. Manohar, “Discrete Mathematical Structures with Applications to Computer
Science, TMH, New York 1997.

4. Richard Hammack, “Book of Proof”, 2™ Edition, VCU Mathematics Text Book Series

Other useful resource(s):

1. Link to NPTEL course contents: https://onlinecourses.nptel.ac.in/noc18 c¢s53/preview
2. Link to topics related to course:
1. https://www.youtube.com/watch?v=xIlUFKMKSB3Y
1.  https://www.youtube.com/watch?v=RMLR2JHHeWo
1ii. https://www.youtube.com/watch?v=9AUCdsmBGmA

1v. https://www.youtube.com/watch?v=7cTWea9YAJE

Evaluation Scheme:

S.No| Exam Marks Duration Coverage / Scope of
Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Teaching Assessment | 25 Entire Assignment (2) - 10
Semester
Quizzes (2) -10
Attendance - 5
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Course Outcomes (COs) contribution to the Programme Outcomes(POs)

— o en < w o o~ [~} =) S A\ N

Course' outcomes 3 3 3 & o 3 S e ) — - — §n

(Discrete | &£ | E|E|E|E & | E|Q|9Q |9 |8

. - & | & |5

Computational >

Mathematics ) <
CO-1 3 3 2 1 2 2 2 1 2 3 3 2 |22
CO-2 3 3 3 2 2 2 3 2 2 1 2 2 |23
CO-3 3 3 2 1 1 3 3 3 3 3 1 1 |23
CO+4 3 2 2 1 2 2 2 2 1 2 1 2 | 1.8
CO-5 3 2 2 1 2 3 3 2 1 3 2 1 |21
CO-6 3 2 3 1 1 3 2 1 1 3 2 1 |19
CO-7 3 3 2 1 1 3 3 1 3 3 3 1 |23

Average 3 126|123 (11|16|26(26 |17 19|26 2 |14
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Modeling and Simulation Techniques

COURSE CODE: 18B11CI413
COURSE CREDITS: 2
CORE/ELECTIVE: CORE

L-T-P: 2-0-0

Pre-requisite: Discrete Mathematics, Algorithm, Software Engineering

Course Objectives:

nhk L

Student will model real-world systems and implement the model as a computer program
Student will learn model design and development comparison to analytical models.
Student will learn important methods of computing and statistics.

Student will learn important techniques of real world project development and management.

Student will learn to evaluate the performance of real-world systems by analyzing the output of the model

under various conditions..
Course Outcomes:

S.No. Course Outcomes Level of
Attainment
CO-1 To learn the basic concepts, applications and terminology of computer simulation Familiarity
and modeling.
CO-2 To learn statistical methods of estimation and testing and other relevant Technical
concepts
To explain the working and applications of different types of simulation such as .
€O-3 Monté) Carlo, VS. Dis;grete E\f)eit P Technical
CO-1 z)(())lllswill learn how to model a system and the execution of simulation Technical
CO-2 You will learn to analy;e in_put dqta, its parameters, and the use of Technical
random number in a typical simulation study.
O3 Student will learn different techniques for the Verification and Validation of a T .
- : . echnical
simulation study
Course Contents:
Unit Contents Lectures
required
1 Introduction to Simulation and Modeling: Simulation: Definition, 5
Methods, Systems, Variability, Complexity, Advantages. Modelling:
Definition, characteristics, description, categories.
2 Statistical Concepts: Hypothesis, Estimation, Statistical Significance, 5
Error/Risks. Statistical tests, Bounds and Correlation. Input Data Modelling,
Output Data Analysis.
3 Discrete-Event Simulation, Monte Carlo Simulation: Queuing System Model 8
Components, Simulation Methodology, DES Example,
Implementation, Arena Simulation. The Monte Carlo Method, Sensitivity
Analysis
4 Systems Modeling: System Model Types, Modeling Methodologies and 8
Tools, Analysis of Modeling and Simulation, Operation Research Methods,
Coding the Model, Use of Pseudo Random Number Streams.
5 Data Collection and Analysis : Obtaining Data, Data Format, Representing 8
Unpredictable Variability, Distributions, Bootstrapping,
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Fitting Statistical Distributions to Empirical Data

6 Verification, Validation, and Accreditation: Definition and concepts,
Difficulties, Confidence as Validity. Conceptual Model Validation, Data
Validation, White-Box Validation, Black-Box Validation,
Experimentation Validation, Solution Validation, Independent
Verification and Validation

Total lectures

42

Suggested Text Book(s):

1. Modeling and Simulation: Exploring Dynamic System Behavior, Authors: Birta, Louis
G., Arbez, Gilbert

2. Simulation (5th Edition) , Authors: Sheldon Ross.
Suggested Reference Book(s):

1. MODELING AND SIMULATION FUNDAMENTALS Theoretical Underpinnings and Practical

Domains by John A. Sokolowski Catherine M. Banks.

2. Science in the Age of Computer Simulation by ERIC WINSBERG
3. Modeling and Simulation: The Computer Science of Illusion. By Raczynski, S..

Other useful resource(s):
1. Link to NPTEL course contents: https://nptel.ac.in/courses/106104019/

2. Link to topics related to course:
1. https://nptel.ac.in/courses/106104019/1

11. https://nptel.ac.in/courses/106104019/4

111. https://nptel.ac.in/courses/106104019/26

iv. https://nptel.ac.in/courses/106104019/2Ev

Evaluation Scheme:

S.No| Exam Marks Duration Coverage / Scope of
Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Teaching Assessment | 25 Entire Assignment (2) - 10
Semester .
Quizzes (2) -10
Attendance - 5

Course Outcomes (COs) contribution to the Programme OQutcomes(PQOs)

Course outcomes Tl |l ®2IR RIS |28 e
1 1 1 o0
(Data Simulation 8 2 8 8 2 8 2 8 E 2 8 8 £
and Modeling ;ﬁ
Techniques)
CO-1 3 3 3 1 2 1 3 3 2 3 3 3 2.5
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CO-2

2.8

CO-3

2.8

CO-4

2.8

CO-5

2.8

CO-6

2.8

Average

3 3 3
3 3 3
3 3 3
3 3 3
3 3 1
3 3 |23

2.2

Approved in Academic Council held on 25.10.2018




Operating System

COURSE CODE: 18B11CI411
COURSE CREDITS: 3
CORE/ELECTIVE: CORE

L-T-P: 3-0-0

Pre-requisite: C/C++

Course Objectives:

1. To learn the mechanisms of OS to handle processes and threads and their communication.

2. To learn the mechanisms involved in memory management in contemporary OS.

3. To gain knowledge on distributed operating system concepts that includes architecture, Mutual exclusion
algorithms, deadlock detection algorithms and agreement protocols.

4. To know the components and management aspects of concurrency management.

Course Outcomes:

S.No. Course Outcomes Level of
Attainment
CO-1  |An appreciation of the role of an operating system. Familiarity
CO-2  |Create processes and threads. Assessment
Develop algorithms for process scheduling for a given specification of
CO-3  |CPU utilization, Throughput, Turnaround Time, Waiting Time, Response Time. Assessment
For a given specification of memory organization develop the techniques for
CO-4 |optimally allocating memory to processes by Increasing memory utilization and Assessment
for improving the access time
CO-5 |Design and implement file management system. Assessment
For a given 1/O devices and OS (specify) develop the I/O management functiong
CO-6 |in OS as part of a uniform device abstraction by performing operations for Usage
synchronization between CPU and /O controllers. .
Course Contents:
Unit Contents Lectures
required
1 Introduction: Concept of Operating Systems, Generations of Operating 4
systems, Types of Operating Systems, OS Services, System Calls, Structure of
an OS - Layered, Monolithic, Microkernel Operating Systems, Concept of
Virtual Machine. Case study on UNIX and WINDOWS Operating System.
2 Process: Definition, Process Relationship, Different states of a Process, Process 4
State transitions, Process Control Block (PCB), Context switching. Thread:
Definition, Various states, Benefits of threads, Types of threads, Concept of
multithreads.
3 Process Scheduling: Foundation and Scheduling objectives, Types of 4
Schedulers, Scheduling criteria: CPU utilization, Throughput, Turnaround Time
Waiting Time, Response Time; Scheduling algorithms: Pre-emptive and Non
pre-emptive, FCFS, SJF, Priority, RR; Multiprocessor scheduling: Real Timg
scheduling: RM and EDF
4 Inter-process Communication: Critical Section, Race Conditions, Mutual 10
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Exclusion, Hardware Solution, Strict Alternation, Petersons Solution
Lamport™s Bakery Algorithm, The Producer\ Consumer Problem, Semaphores
Event Counters, Monitors, Message Passing, Classical [PC Problems: Reader™y
& Writer Problem, Dinning Philosopher Problem etc.

Deadlocks: Definition, Necessary and sufficient conditions for Deadlock
Deadlock Prevention, Deadlock Avoidance: Banker™s algorithm, Deadlock
detection and Recovery.

Memory Management: Basic concept, Logical and Physical address map
Memory allocation: Contiguous Memory allocation — Fixed and variablg
partition—Internal and External fragmentation and Compaction; Paging
Principle of operation — Page allocation — Hardware support for paging
Protection and sharing, Disadvantages of paging.

Virtual Memory: Basics of Virtual Memory — Hardware and control structureg
— Locality of reference, Page fault, Working Set , Dirty page/Dirty bit — Demand
paging, Page Replacement algorithms: Optimal, First in First Out (FIFO),
Second Chance (SC), Not recently used (NRU) and Least Recently used (LRU).

I/O Hardware: /O devices, Device controllers, Direct memory access
Principles of I/O Software: Goals of Interrupt handlers, Device drivers, Device
independent I/O software, Secondary-Storage Structure: Disk structure, Disk
scheduling algorithms.

File Management: Concept of File, Access methods, File types, File operation
Directory structure, File System structure, Allocation methods (contiguous
linked, indexed), Free-space management (bit vector, linked list, grouping)
directory implementation (linear list, hash table), efficiency and performance
Disk Management: Disk structure, Disk scheduling - FCFS, SSTF, SCAN, CH

SCAN, Disk reliability, Disk formatting, Boot-block, Bad blocks.

Total lectures

42

Suggested Text Book(s):

1.

2.

“Operating System Concepts” 9th Edition by Silberschatz, Peter Galvin, Greg Gagne, Wiley
Asia Student Edition.
“Operating Systems: Internals and Design Principles” 9" Edition, William Stallings, Pearson.

Suggested Reference Book(s):

1.
2.
3.

4.

Other useful resource(s):
1. Link to NPTEL course contents: https://nptel.ac.in/courses/106108101//

2. Link to topics related to course:

1.
ii.

https://nptel.ac.in/courses/106106144/
https://www.class-central.com/course/udacity-introduction-to-operating-systems-3419

Evaluation Scheme:
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“Operating System: A Design-oriented Approach, 1st Edition by Charles Crowley, Irwin Publishing
“Operating Systems: A Modern Perspective” 2™ Edition by Gary J. Nutt, Addison-Wesley

Design of the Unix Operating Systems, 8th Edition by Maurice Bach, Prentice-Hall of India.
Understanding the Linux Kernel, 3rd Edition, Daniel P. Bovet, Marco Cesati, O'Reilly and Associates




S.No| Exam Marks Duration Coverage / Scope of
Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Teaching Assessment | 25 Entire Assignment (2) - 10
Semester .
Quizzes (2) -10
Attendance - 5

Course Outcomes (COs) contribution to the Programme Outcomes(POs)

Course n N Y i 0 2 N o N 3 - 2 o
outcomes S |E|2|E|E|2|E|E|8|g|9|g|F
. Al & | & |5
(Operating >
System ) <
CO-1
3 3 3 2 2 3 2 2 2 3 1 3 |24
CO-2
3 3 3 2 3 2 3 2 2 3 1 3 |25
CO-3
3 3 3 2 2 3 1 2 3 3 1 3 |24
CO-4
3 3 3 2 3 3 2 2 3 3 1 3 |26
CO-5
3 3 3 2 3 3 2 2 3 3 1 3 |26
CO-6
3 3 3 2 3 3 2 2 2 3 1 3 |25
Average
3 3 3 2 |27 (28| 2 2 |25 3 1 3
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Design and Analysis of Algorithms

COURSE CODE: 18B11CI412
COURSE CREDITS: 3
CORE/ELECTIVE: CORE
L-T-P: 3-0-0

Pre-requisite: Data structure and algorithms
Course Objectives:

1.  Analyze the asymptotic performance of algorithms.

2. Write rigorous correctness proofs for algorithms.

3. Demonstrate a familiarity with major algorithms and data structures.

4. Apply important algorithmic design paradigms and methods of analysis.
5. Synthesize efficient algorithms in common engineering design situations.
Course Outcomes:

S.No. Course Outcomes Level of
Attainment
co-1 [Fora givgn algorithms apalyze worst-case running timgs of algorithms based on Technical
asymptotic analysis and justify the correctness of algorithms.
CO-2  |Describe the greedy paradigm and explain when an algorithmic design situation
calls for it. For a given problem develop the greedy algorithms. Technical
CO-3  |Describe the divide-and-conquer paradigm and explain when an algorithmic
design situation calls for it. Synthesize divide-and- Technical
conquer algorithms. Derive and solve recurrence relation.
Describe the dynamic-programming paradigm and explain when an
CO-4  |algorithmic design situation calls for it. For a given problems of dynamic- Technical
programming and develop the dynamic programming echnica
algorithms, and analyze it to determine its computational complexity.
CO-5  |For a given model engineering problem model it using graph and write hnical
the corresponding algorithm to solve the problems. Technica
CO-6  |Explain the ways to analyze randomized algorithms (expected running time, .
- Technical
robability of error).
CO-7  [Explain what an approximation algorithm is. Compute the approximation factor of]
an approximation algorithm (PTAS and FPTAS). Technical
Course Contents:
Unit Contents Lectures
required
1 Introduction: Characteristics of algorithm. Analysis of algorithm: Asymptotiq 10
analysis of complexity bounds — best, average and worst-case behavior;
Performance measurements of Algorithm, Time and space trade-offs, Analysis of
recursive algorithms through recurrence relations: Substitution method, Recursion
tree method and Masters™ theorem. Examples: Binary counter, Recursive
Fibonacci in LogN
2 Fundamental  Algorithmic  Strategies:  Brute-Force, Greedy, Dynamid 8
Programming, Branch and Bound and Backtracking methodologies for the design
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of Algorithms; Illustrations of these techniques for Problem- Solving , Bin
Packing, Knap Sack TSP. Heuristics characteristics and their application domains
Examples: Greedy and dynamic scheduling, Hoffman encoding, Dynamiq
programming: Longest common subsequence, Matrix chain multiplication,
Dynamic programming: Bin packing, Knapsack, Dynamic programming: TSP
Branch and Bound TSP, Backtracking: SAT, Maze Sudoku solver, 8 queen

3 Graph and Tree Algorithms: Traversal algorithms: Depth First Search (DFS) and
Breadth First Search (BFS); Shortest path algorithms, Transitive closure
Minimum Spanning Tree, Topological sorting, Network Flow Algorithm
Examples: Best first search, Binomial heap MST: Prims, Kruskal, Fibonacci heap
MST: Tarjan, Lazy decrease key implementation and Dijkstra, MaxFlow/ MinCut
Ford-Fulkersion

4 Tractable and Intractable Problems: Computability of Algorithms, Computability
classes — P, NP, NP-complete and NP-hard. Cook™s theorem, Standard NP-
complete problems and Reduction techniques. Examples: Set Cover, Vertex
cover, Map coloring, chromatic number

5 Advanced Topics: Approximation algorithms, Randomized algorithms, Class of
problems, beyond NP — P SPACE, Examples: Approximate matrix inversion,
Randomized Eigen vector computation

Total lectures

42

Suggested Text Book(s):
1. Ratroduction to Algorithms, 4TH Edition, Thomas H Cormen, Charles E Lieserson,
Ronald L Rivest and Clifford Stein, MIT Press/McGraw-Hill.

2. Fundamentals of Algorithms — E. Horowitz et al.
Suggested Reference Book(s):
1. Algorithm Design, 1ST Edition, Jon Kleinberg and EvaTardos, Pearson.

2. Algorithm Design: Foundations, Analysis, and Internet Examples, Second Edition,
3. Michael T Goodrich and Roberto Tamassia, Wiley.

4. Algorithms -- A Creative Approach, 3RD Edition, UdiManber, Addison-Wesley, Reading, MA.

Other useful resource(s):
1. Link to NPTEL course contents: https://onlinecourses.nptel.ac.in/noc18 cs20/preview

2. Link to topics related to course:
i.  https://nptel.ac.in/courses/106101060/
Evaluation Scheme:

S.No| Exam Marks Duration Coverage / Scope of
Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Teaching Assessment | 25 Entire Assignment (2) - 10
Semester )
Quizzes (2) -10
Attendance - 5

Course Outcomes (COs) contribution to the Programme Outcomes (POs)
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Cour.'se outcomes 3 3 3 & o 3 S e ) — - — %
(Design and g & | & | & | 8| & & & &51219212 8
. - A |~ |5
Analysis of >
Algorithms) <
CO-1 3 3 3 3 3 1 1 3 3 3 1 3 |25
CO-2 2 2 2 2 2 1 1 1 2 1 2 | 1.6
CO-3 3 3 3 3 3 1 1 1 3 1 1 3 |22
CO-4 2 2 2 2 2 2 1 1 2 2 2 | 1.8
CO-5 2 2 2 2 2 3 1 1 2 2 2 2 | 1.9
CO-6 2 2 2 2 2 2 1 2 2 2 2 2 |19
CO-7 2 2 2 2 2 2 1 2 2 2 2 2 | 1.9
Average 23 (23|23 (23|23 (17| 1 |16 |23]| 2 |16]23
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Data Simulation Lab

COURSE CODE: 18B17CI473
COURSE CREDITS: 2
CORE/ELECTIVE: CORE

L-T-P: 0-0-4

Pre-requisite: None

Course Objectives:

ISR

Course Outcomes:

Student will learn simulation of real world problems using python, numpy, scipy and simpy.

Students will learn structural development of complex system in terms of process, resources and lavels
Student will learn to use random number generator.
Students will learn to monitor and tally simulation results.
. Students will apply simulation and modeling techniques in many real examples and develop projects.

S.No. Course Outcomes Level of
Attainment
CO-1 Stpdent willl learn simulation of real world problems using python, Familiarity
scipy and simpy.
CO-2 Students will learn structural development of complex system in Assessment
terms of process, resources and levels
CO-3 Student will learn to use random number generator. Assessment
CO-4 Students will learn to monitor and tally simulation reOsults. Assessment
CO-5 Students will apply simulation and modelling techniques in many Usage
real examples.
CO-6 1S_tudent.s will apply simulation and modelling techniques in a real Usage
ife project.
List of Experiments
S.No Description Hours
1 Simpy Getting started 2
2 Simple simulation 2
3 Simulation with tracing 2
4 Executing simulations event-by-event 2
5 Synchronizing simulation time with wallclock time 2
6 Event stepping of models with a GUI 2
7 Debugging 2
8 GUI for SimPy simulations 2
9 Plot for simulation 2
10 Statistical parameters 2
11 Random number 2
12 Inference and Output monitoring 2
13 MID SEM TEST 2
14 DES simulation on simpy 2
15 Simpy more features 2
16 Simpy internals 2
17 Example: MACHINE BREAKDOWN 2
18 Example: CAR WASH 2
19 Example: CELL PHONE NETWORK 2
20 Example: Resource pool 2
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21 Group Project 2
22 Group Project 2
23 Group Project 2
24 Group Project 2
25 Group Project 2
26 Group Project 2
27 Group Project 2
28 End Semester Test 2
Total Lab hours 56

Suggested Books/Resources:

i. T.H Cormen, C E Leiserson, R L Rivest and C Stein: Introduction to Algorithms, 3rd Edition,
Prentice-Hall of India, 2010.

ii. Kenneth A. Berman, Jerome L. Paul: Algorithms, Cengage Learning, 2002.

iii. Ellis Horowitz, Sartaj Sahni, S.Rajasekharan: Fundamentals of Computer Algorithms, 2nd Edition,
Universities press, 2007

iv. https://nptel.ac.in/courses/106104019/26

v. https://nptel.ac.in/courses/106104019/2Ev

Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Course Outcomes (COs) contribution to the Programme Qutcomes (POs)

PO| PO | PO | PO | PO | PO | PO | PO | PO | PO | PO | PO

COPO 1l 2 3 4| s |6 | 78] 9 10| 12]|Averae
CoO1 3 3 3 1 2 1 3 3 2 3 3 3 2.5
CO2 3 3 3 3 2 2 3 3 2 3 3 3 2.8
CO3 3 3 3 3 2 2 3 3 2 3 3 3 2.8
CO4 3 3 3 3 2 2 3 3 2 3 3 3 2.8
CO5 3 3 3 3 2 2 3 3 2 3 3 3 2.8
Co06 3 3 3 1 2 3 3 3 3 3 3 3 2.8

Average 3 3 3 2.3 2 2 3 3 2.2 3 3 3
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Operating Systems Lab

COURSE CODE: 18B17CI471
COURSE CREDITS: 2
CORE/ELECTIVE: CORE
L-T-P: 0-0-4

Pre-requisite: None

Course Objectives:

s -

Be able to create sockets and analyze different (client/server) models.
Be able to create processes, threads, semaphores.

Be able to analyze different protocols.

Be able to learn how resources are being managed in Operating system.

5. Be able to manage system memory.
Course Outcomes:

S.No. | Course Outcomes Level of
Attainment
COl1 Understand basics of MATLAB syntax, functions Familiarit
and programming. Y
CcO2 Generate and characterize various continuous and Familiarit
discrete time signals. Y
CcOo3 Perform the basic operations on the signals. Computational
skills
CO4 Design and analyze linear time-invariant (LTI) Technical skills
systems and compute its response.
CO5 ?gjrli);zreagl; ;g;ctral characteristics of signals using Technical skills
CO6 frx:sgoz;ihe systems using Laplace transform and Z- Technical skills
List of Experiments
S.No Description Hours
1 Process Handling 2
2 Zombie and Orphan Process 2
3 FCFS Scheduling Algorithm 2
4 SJF Scheduling Algorithm 2
5 Priority Scheduling Algorithm 2
6 Round-Robin Scheduling Algorithm 2
7 Process Groups 2
8 Inter-Process Communication 2
9 Shared Memory Concept 2
10 Petersons Critical Section Problem Solution 2
11 Mutex 2
12 Semaphores 2
13 MID SEM TEST 2
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14 Safety Algorithm 2
15 Banker“s Algorithm 2
16 Page Replacement algorithm: FIFO 2
17 Page Replacement algorithm: LRU 2
18 Page Replacement algorithm: Optimal Replacement 2
19 Disk Scheduling : C-SCAN 2
20 Disk Scheduling : C-LOOK 2
21 Group Project 2
22 Group Project 2
23 Group Project 2
24 Group Project 2
25 Group Project 2
26 Group Project 2
27 Group Project 2
28 END SEM TEST 2
Total Lab hours 56

Suggested Books/Resources:
1. Silberschatz and Galvin, Operating System Concepts.
2. Tanenbaum ,S.A Woodhull, Operating System :Design and Implementation
3. W. Stallings, Operating System:Internals and Design Principles
Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks
Course Outcomes (COs) contribution to the Programme OQutcomes(POs)

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | PO8 | POY | PO10 | PO11 | PO12 | Average
CO1 3 3 3 2 2 3 2 2 2 3 1 3 2.4
CcO2 3 3 3 2 3 2 3 2 2 3 1 3 2.5
CcO3 3 3 3 2 2 3 1 2 3 3 1 3 2.4
CO4 3 3 3 2 3 3 2 2 3 3 1 3 2.6
CO5 3 3 3 2 3 3 2 2 3 3 1 3 2.6
CO6 3 3 3 2 3 3 2 2 2 3 1 3 2.5

Average 3 3 3 2 2.7 2.8 2 2 2.5 3 1 3
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Design and Analysis of Algorithms Lab

COURSE CODE: 18B17CI472
COURSE CREDITS: 2
CORE/ELECTIVE: CORE
L-T-P: 0-0-4

Pre-requisite: None
Course Objectives:

1. Student will understand the running time using time library functions. Learn to prepare table for input size
vs. running time. Learn to measure best run and worst run of the experiments.

2. Students will learn to implement various types of design for an algorithms and compare the approaches.
3. Students will learn to implement network algorithms and their applications.
4. Students will learn to implement approximate algorithms for real world problems.
5. Students will learn to implement randomized solution for difficult real world problems.
Course Outcomes:
S.No. | Course Outcomes Level of
Attainment
Student will understand the running time using time library functions. Learn to
COl prepare table for input size vs. running time. Learn to measure best run and .
. Technical
worst run of the experiments.
CcOo2 Students will learn to implement various types of .
. . Technical
design for algorithms and compare the approaches.
COo3 Students will learn to implement network algorithms i
. L Technical
and their applications.
CO4 Student will learn to implement classical NP .
Technical
problems
CO5 Students will learn to implement approximate Technical
algorithms for real world problems. echnica
CO6 Students will learn to implement randomized Technical
solution for difficult real world problems. echnica

List of Experiments
S.No Description Hours
Getting acquainted with time.h, clocktick, cputime, I/O time

Getting acquainted with worst case time

Getting acquainted with Average case time

Getting acquainted with recursive program

Recursive Fibonacci in log n

Greedy and dynamic scheduling

Hoffman encoding

Dynamic programming: Longest common subsequence, Matrix chain
multiplication

9 Dynamic programming: Bin packing, Knapsack

10 Dynamic programming: TSP

11 Branch and Bound TSP

12 Backtracking: SAT, Maze

0[N nfw|o|—
NN NN | DN

NN
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13 Sudoku solver, 8 queen 2
14 MID sem TEST 2
15 Best first search 2
16 Binomial heap MST: Prims, Kruskal 2
17 Fibonacci heap MST: Tarjan 2
18 Lazy decrease key implementation and Dijkstra 2
19 MaxFlow/ MinCut Ford-Fulkersion 2
20 Set Cover, Vertex cover 2
21 Map coloring, chromatic number 2
22 Approximate matrix inversion 2
23 Randomized Eigen vector computation 2
24 Minor Project 2
25 Minor Project 2
26 Minor Project 2
27 Minor Project 2
28 Final test 2
Total Lab hours 56

Suggested Books/Resources:

1. Data Structures and Algorithms with Python, Lee and Hubbard.

2. Algorithm Design, 1ST Edition, Jon Kleinberg and EvaTardos, Pearson
3. ink to topics related to course:

a. Python

b. SciPy

¢. NumPy
Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks

p) End Sem. Evaluation 20 Marks

3 Attendance 15 Marks

4 Lab Assessment 45 Marks

Total 100 marks
Course OQutcomes (COs) contribution to the Programme Qutcomes(POs)

CO/PO | PO1 | PO2 | PO3 | PO4 | POS | PO6 | PO7 | POS | PO9 | PO10 | PO11 | PO12 | Average
Cco1 3 3 3 3 3 1 1 3 3 3 1 3 2.5
CO2 2 2 2 2 2 1 1 1 2 1 2 1.6
Co3 3 3 3 3 3 1 1 1 3 1 1 3 22
CO4 2 2 2 2 2 2 1 1 2 2 2 1.8
Cos 2 2 2 2 2 3 | | 2 2 2 2 1.9
Co6 >l 2 2 2] 2| 2 1 2 | 2 2 2 2 1.9

2.3 2.3 2.3 2.3 2.3 1.7 1 1.5 2.3 2 1.5 2.3

Average
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Web Technology Lab

COURSE CODE: 18B17CI474
COURSE CREDITS: 2
CORE/ELECTIVE: CORE
L-T-P: 0-0-4

Pre-requisite: None

Course Objectives:

1.
2.

3.
4.

To develop the ability to design and implement web enabled applications.
The student shall acquire the skill to design and develop web based applications with high usability,
scalability and efficiency.

They shall be exposed to various technologies required to design web sites
They shall acquire the skill to choose the technology to use based on the requirements and functionality of the
web site

Course Outcomes:

Course Outcomes

S.No. Level of
Attainment
Basic PHP Concepts, PHP Operators, PHP e
ol Function, PHP Variablies and Super griobals. Familiarity
Conditional Statements, Looping Statements, Array,
COo2 Cookies, PHP Form, PHP Session, File Upload, File Handling, User login and Usage
Registration.
Database Connectivity, MySQL, MySQL connect, create DB/Table, Instructions
CO3 such as select, where, Familiarity
order By, update and delete etc., encryption methods.
Create and save an XML document at the server, which contains 10Qusers
information. Write a program which takes User Id as input and returns
Co4 the user details by taking the user information from the XML document. Assessment
To get familiar with JavaScript, working with operators, Conditional Statements,
looping statements, Alert Box, Confirm Box and Prompt Box, Functions, Array,
CO5 event handler, regular expressions and modifiers, Cookie and form Assessment
validations.
CO6 Validate the registration, user login, user profile and Usage
payment by credit card pages using JavaScript.
List of Experiments
S.No Description Hours
1 Basic PHP Concepts, PHP Operators, PHP Function, PHP Variables and Super 6
globals,
2 Conditional Statements, Looping Statements, Array, Cookies, PHP Form, PHP 6
Session, File Upload, File Handling, User login and Registration
3 Database Connectivity, MySQL, MySQL connect, create DB/Table, 6
Instructions such as select, where, order By, update and delete etc.,
encryption methods.
4 Project-To develops and implement, and demonstrate Database Driven Websites 4
through a project that meet stated specifications.
5 Create and save an XML document at the server, which contains 10users 6
information. Write a program which takes User Id as input and returns
the user details by taking the user information from the XML document.
6 To get familiar with JavaScript, working with operators, Conditional Statements, 6
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looping statements, Alert Box, Confirm Box and Prompt Box, Functions, Array,
event handler, regular expressions and modifiers,
Cookie and form validations.

7 Validate the registration, user login, user profile and payment by credit card pages 4
using JavaScript.
8 Bean Assignments 8

a. Create a JavaBeans which gives the exchange value of INR (Indian Rupees
into equivalent American/Canadian/Australian Dollar value.

b. Create a simple Bean with a label which is the count of number of clicks
Then create a Bean info class such that only the count properly is visible in
the property Window.

c. Create two Beans — a) Keypad b) Display pad. After that integrate
the two Beans to make it work as a calculator.

d. Create two Beans Traffic Light (implemented as a label with only three
background colors-red, green, yellow) and Automobile (Implemented as a
Text Box which states its
state/movement). The state of the Automobile should depend on the
following Light Transition table

9 XML Concepts, XML Elements and Attributes, DTD and Schema, XML with CSS. 4

10 Install TOMCAT web server. Convert the static web pages of assignments 2 into 6

dynamic web pages using servlets and cookies. Hint: User®s information (user id,

password, credit card number) would

be stored in web. Xml. Each user should have a separate shopping cart

Total Lab hours 56

Suggested Books/Resources:

1. Web Enabled commercial Application development using HTML,DHTML, Java Script, Perl CGI” by
Ivan Bayross, BPB Publication

2. “Internet and World Wide Web — How to Program” by Deitel, Deitel and Nieto ,Pearson Education Asia
Publication

3. “PHP and MYSQL Manual” by Simon Stobart and Mike Vassileiou

4. “PHP and MYSQL Web Development” by Luke Welling and Laura Thomson(Pearson Education
Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Course OQutcomes (COs) contribution to the Programme Outcomes (POs)

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | PO6 | PO7 | POS | POY | PO10 | POI1 | PO12 | Average
co1 3 |3 |3 2 a3 2] 2] 2 3 i 3 24
Co2 33 | 3 2 3| 2| 3| 2] 2 3 1 3 2.5
Co3 3 3 32l a3 ] 2| o3 3 i 3 24
Co4 3 3 | 3 23| 3] 2| 2] 3 3 1 3 2.6
Cos 3 3 3 a3 3| 2] 2| 3 3 i 3 2.6
CO6 33 | 3 2] 3| 3| 2| 2] 2 3 1 3 2.5
average | 3 | 3 | 3 | 2 |27 28] 2 [ 2 [25] 3 1 3
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Computer Graphics

COURSE CODE: 18B11CI515
COURSE CREDITS: 3
CORE/ELECTIVE: CORE
L-T-P: 3-0-0

Pre-requisites: Elementary Knowledge about the algorithms, programming, matrices and linear algebra
is required

Course Objectives:

AN S e

To learn and understand the basics of computer graphics applications and graphics devices
To learn and understand the geometric figure drawing algorithm on graphic device

To learn and understand the Two-Dimensional transformations

To learn and understand the Three-Dimensional transformations

To understand the concepts of solid modelling and representation

To learn about the Visible-Surface, [llumination and Shading

Course Outcomes:

S. Course Outcomes Level of
No. Attainment
Student will learn about the overview of computer graphic applications and graphics .
CO1|, . . . ) Familiarity
devices (Display Technologies, Raster Refresh (Raster- Scan), CRT, LCD displays, etc.)
Student will learn about the scan conversion - lines, circles and Ellipses, filling, clipping
CO 2and aliasing Usage
Student will learn about the Two-Dimensional transformations and matrix representation
CO 3 of 2D Transformations (Translations, Rotation, Reflection, Scaling and Combined Familiarity
Transformation) and Window-to- Viewport transformations
CO 4 [Student will learn about the Three-Dimensional transformations and viewing in 3D Assessment
Student will learn about the solid modelling: representing solids, regularized Boolean Set
CO 5 |operations, primitive instancing, sweep representations, spatial-partitioning Assessment
representations - Octree representation, B-Reps and Constructive Solid Geometry
CO 6| Student will learn about the visible surface detection, illumination and shading Usage
Course Contents:
Unit Contents Lectures
required
1 Introduction to Computer Graphics: Overview of Computer Graphics, Computer
Graphics Application and Software, Description of some graphics devices, Input
Devices for Operator Interaction, Active and Passive Graphics Devices, Display
Technologies, Storage Tube Graphics Displays, Calligraphic Refresh Graphics
Displays, Raster Refresh (Raster-Scan) Graphics Displays, Cathode Ray Tube Basics, 4
Colour CRT Raster Scan Basics, Video Basics, The Video Controller, Random-Scan
Display Processor, LCD displays, Touch screen,
Graphics Primitives.
2 Scan conversion — lines, circles and Ellipses; Filling polygons and clipping
algorithms, Scan Converting Lines, Mid-point criteria, Problems of Aliasing, end-
point ordering and clipping lines, Scan Converting Circles, Scan Converting Ellipses,
Filling Polygons, edge data structure, Clipping Lines algorithms— Cyrus-Beck, 14
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Cohen-
Sutherland and Liang-Barsky, Clipping Polygons, problem with multiple components

3 Two-Dimensional Transformations: Transformations and Matrices, Transformation
Conventions, 2D Transformations, Homogeneous Coordinates and Matrix
Representation of 2D Transformations, Translations and Homogeneous Coordinates,
Rotation, Reflection, Scaling, Combined Transformation, Transformation of Points,
Transformation of The Unit Square, Solid Body Transformations, Rotation About an 6
Arbitrary Point, Reflection through an Arbitrary Line,

A Geometric Interpretation of Homogeneous Coordinates, The Window- to-Viewport
Transformations

4 Three-Dimensional Transformations and Viewing in 3D: Introduction, Three-
Dimensional Scaling, Three-Dimensional Shearing, Three- Dimensional Rotation,
Three-Dimensional  Reflection, Three- Dimensional Translation, Multiple
Transformation, Rotation about an Arbitrary Axis in Space, Reflection through an
Arbitrary Plane, Matrix Representation of 3D Transformations, Composition of 3D
Transformations, Affine and Perspective Geometry, Perspective Transformations, 10
Techniques for Generating Perspective Views, Vanishing Points, the Perspective
Geometry and camera models, Orthographic Projections, Axonometric Projections,

Oblique
Projections, View volumes for projections.
5 Solid Modelling: Representing Solids, Regularized Boolean Set Operations, Primitive
Instancing, Sweep Representations, Spatial- Partitioning Representations: Octree 3
representation, B-Reps,
Constructive Solid Geometry, Comparison of Representations
6 Visible-Surface Determination: Techniques for efficient Visible-Surface Algorithms,
Categories of algorithms, Back face removal, The z-Buffer Algorithm, Scan-line 3
method, Painter*s algorithms (depth sorting), Area
sub-division method, BSP trees, Visible-Surface Ray Tracing,
comparison of the methods
7 Illumination and Shading: Illumination and Shading Models for Polygons,
Reflectance properties of surfaces, Ambient, Specular and Diffuse reflections, )

Atmospheric attenuation, Phong™s model, Gouraud
shading, some examples.

8 Image Manipulation and Storage: What is an Image? Digital image file formats, Self- Learning
Image compression standard — JPEG, Image Processing - Digital image enhancement,
contrast stretching, Histogram Equalization,

smoothing and median Filtering.

Total Lectures 42

Suggested Text Book(s):
1. Hearn Donald & Baker, M. Pauline (1990). “Computer Graphics — C Version” Prentice Hall of India

Pvt. Ltd.

Suggested Reference Book(s):
1. Foley, J.D. & Dam, A. Van (1982), “Fundamentals of Interective Computer Graphics”, Addison-
Wesley
2. Harrington, S. (1983). “Computer Graphics: A Programming Approach” Mc-Graw Hill Book Co.
Evaluation Scheme:

S. No Exam Marks Duration Coverage / Scope of Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus

Approved in Academic Council held on 25.10.2018



4. Teaching Entire Semester | Assignment (2) - 10
Assessment
Quizzes (2) -10
Attendance - 5
Course Outcomes (COs) contribution to the Programme Outcomes (POs)
=2l 2 1| 2| ¢ w| %| 2| 2| 2| 2| ¥
StNo. | | O ©| | | | | ©| 2| & &| &1 5
~ ~ ~ ~ ~ ~ ~ ~ ~ = = £z
1.8
CO-1 2 2 2 2 2 1 2 1 2 1 2 2
2.6
CO-2 3 3 3 3 3 1 2 1 3 3 3 3
23
CO-3 3 3 3 3 3 1 1 1 3 1 3 3
2.5
CO-4 3 3 3 3 3 3 1 1 3 1 3 3
1.9
CO-5 2 2 2 2 2 2 2 1 2 2 2 2
1.9
CO-6 2 2 2 2 2 2 2 1 2 2 2 2
2.5 2.5 2.5 2.5 2.5 1.7 1.7 1 2.5 1.7 2.5 2.5
Average
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Formal Languages and Automata

COURSE CODE: 18B11CI513

COURSE CREDITS: 3

CORE/ELECTIVE: CORE
:3-0-0

Pre-requisites: Graduate level courses in C programming, algorithms and complexity of algorithms are

desirable.

Course Objectives:

1. To introduce the students to the mathematical foundations of computation including automata

theory
2. To introduce the students about the theory of formal languages and grammars

3. To introduce the students about the theory of Automata which includes Finite Automata, Push

down Automata and Turing Machines
4. To introduce the students about the notions of algorithm, decidability
5. To introduce the students about the Complexity and computability

Course Outcome (CO):

S.No. Course Outcomes Level of
Attainment
CO-1  |Broaden knowledge of the fundamental mathematical and computational .
.. . . Familiarity
principles that are the foundation of computer science
CO-2  [Understand the concept of Deterministic Finite Automata and Non-
e Usage
Deterministic Finite Automata
CO-3 L .
Understand how to minimize the states, usage Moore and Mealy Machine Assessment
CO-4  |Understand how to use the context free grammars in languages and how to derive Assessment
parse trees and solve ambiguity problems
CO-5  |Understand Normal forms for Context Free Grammar®s Chomsky and Greibach
Assessment
Normal Forms
CO-6  |Understand the Push Down Automaton algorithm
Assessment
CO-7  |Understand how the push down automata will accept arbitrary context free Assessment
languages. To understand the properties of CFG To understand the determinism and
parsing. To understand different parsing methodologies
CO-8  |Understand the basic concepts of Turing Machine, configuration of Turing Usage
Machine, computing with the Turing Machine
CO-9  |Understand multiple tapes, two way infinite tape concepts, the real computers
random access memories working, concept of non-deterministic Turing machines Assessment
CO-10 |Understand the computational power of languages, numerical functions applied to
Turing machines, numerical functions applied to Turing machines, various
mathematical models applied to Turing machines, the concept of halting problem,
. . . . Assessment
undecidable problems about Turing machines and grammars, properties of
recursive languages, concept of polynomial decidable
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Course Contents:

Unit Contents Lectures
required

1 Introduction &Motivation, Infinite Sets, Closures, Alphabets, Languages & 3
Representation

2 Deterministic finite automata, Non-Deterministic finite automata, Closure 6
Properties & Equivalences, State
Minimization, Moore and Mealy Machine

3 Formal Languages, Regularity, Regular Grammars, Regular 6
Expressions and Finite Automata

4 Context Free Grammars, Parse Trees & Ambiguity, Chomsky 8
and Greibach Normal forms

5 Push Down Automata, Equivalence of PDA and CFG, 6
Properties of context free languages, Determinism & Parsing DCFG, Top-down
& Bottom-up Parsing

6 Turing Machine-Introduction, Notations, Recursive and Recursively 8
Enumerable Language, Extensions of Turing machines, Non-deterministic
Turing machines, Primitive
Recursive Functions, Mu-recursive functions

7 Church-Turing Thesis & Universal Turing machines, Halting 2
problem, Undecidable problems, Properties of Recursive languages

8 The Complexity Class P, Satisfiability, The Complexity Class NP, NP 3
Completeness and Reducibility NP complete problems, Cook's Theorem, NP
Complete Problems

Total lectures 42

Suggested Text Book(s):

1. Elements of the Theory of Computation. Harry Lewis, Christos Papadimitriou, Second Edition, Pearson

Education, 1998

2. Theory of computer Science: Automata, Language and Computation - KLP Mishra N Chandra Sekhran

- PHI, 3rd edn.
Suggested Reference Book(s):
1. Formal Languages and Automata- Peter Linz , Narosa Pub. 4th edn.
2. M. Sipser, Introduction to the Theory of Computation, Thomson Asia, 1997.

3. J. E. Hopcroft, R. Motwani and J. D. Ullman, Introduction to Automata Theory, Languages and

Computation, Pearson, 2001.

4. D. C. Kozen, Automata and Computability, Springer-Verlag, 1997.
Other useful resource(s):

1. https://nptel.ac.in/courses/111103016/
2. Link to topics related to course:

i. https://ocw.mit.edu/courses/mathematics/18-404j-theory-of-computation-fall-2006/

ii. http://www.aduni.org/courses/theory/
iii.  http://www.cse.iitd.ernet.in/~sak/courses/toc/
iv. http://cse.iitkgp.ac.in/~abhij/course/theory/FLAT/Spring13/

Evaluation Scheme:

S. No Exam Marks Duration Coverage / Scope of Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
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4, Teaching
Assessment

Entire Semester

Assignment (2) - 10

Quizzes (2)
Attendance - 5

-10

Course Qutcomes (COs) contribution to the Programme Qutcomes (PQOs)

Course
QOutcomes
(Formal o
Languages o - ~ =
T qQ °c b w9 TR D I i n 5
and S o & o S & & ¢ ¢ & ¢ ¢ 2
Automata) Al A A A A A A A A A A A <
2.2
CO-1 3 2 2 2 3 3 2 1 3 2 1
2.5
CO-2 3 3 3 2 3 3 3 1 3 3 1
2.5
CO-3 3 3 3 2 3 2 3 2 2 3 2
24
CO+4 3 3 3 2 2 3 2| 2 3 2 2
2.1
CO-5 3 3 3 2 2 2 2 1 2 2 1
2.6
CO-6 3 3 3 3 3 3 2 2 3 2 2
2.6
CO-7 3 3 3 3 3 3 2| 2 3 2 2
2.7
CO-8 3 3 3 2 3 3 3 2 3 3 2
2.7
CO-9 3 3 3 2 3 3 3 2 3 3 2
2.7
CO-10 3 3 3 2 3 3 3 2 3 3 2
3 129 29 2.2 28 | 28 |25 (17|28 | 25 1.7
Average
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Computer Organization and Architecture

COURSE CODE: 18B11CI514
COURSE CREDIT: 3
CORE/ELECTIVE: CORE
L-T-P: 3-0-0

Pre-requisites: Basic Understanding of Computer System

Course Objectives:

1. To calculate the performance of a modern digital computer from parameters such as processor speed, cycles per
instruction.

2. To understand the fixed-point and floating-point numbers are represented in a computer.

3. Discuss about pipelining in a processor functions and describe how hazards are resolved in various ways.

4. Wide understanding of memory organization and management in a modern digital computer, including virtual
and physical memory, address translation, multilevel, unified, and multi-way set-associative caches, the
translation-look-aside buffer (TLB), and the page table.

5. To understand the working strategies of parallel processing and multi-core computers.

Course Outcomes:

interfaces Program controlled I/O, Interrupt controlled I/0, and DMA controlled
/O, 1/O interfaces - Serial port,

S. No Course Outcome (Computer Organization & Architechture) Level of
Attainment
CO-1 | To learn the basic concepts, terminology and evolution in computer organization and Familiarity
architecture
CO-2 | Understanding the computer architecture and computer arithmetic. Assessment
CO-3 | Understanding of the computer memory and the issues related to memory. Assessment
CO-4 | Understanding the concept of memory I/O, interrupt handling and DMA. Assessment
CO-5 | Learn the organization of Processor and the concept of pipelining. Assessment
CO-6 | Learning concepts of Parallel processing and related issues. Usage
Course Contents:
Unit Contents Lectures
required
1 Basic Structure of Computers: Functional units: Basic operational concepts —
Bus structures — Performance and metrics — Instructions and 7
instruction sequencing — Hardware — Software Interface — Instruction set
architecture — Addressing modes — RISC — CISC.
2 Basic Processing Unit of Computers: ALU design — Integer
Representation, floating point and its Arithmetic. 7
Interconnection Structure, Bus interconnection Structure, point to point
interconnection PCI express structure.
3 Computer Memory: Cache Memory: Overview of computer Memory,
Cache memory principles and its elements to design P-4 Cache 6
organization.
4 Internal and External Memory: Semiconductor Memory: Semiconductor Main
Memory, Error correction. External Memory: Magnetic Disk and Tape, RAID, SSD,
Optical Memory.
5 Input/output: Access of 1/O devices, 1/O ports, /O control mechanisms -
Program controlled I/O Interrupt controlled I/O and DMA controlled I/O 1/0 6
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Parallel port, PCI bus, SCSI bus, USB bus

6 Central Processing Unit: 4
Processor Structure and Functions: Processor structure, register
organization, instruction cycle and pipelining.

7 Instruction level Parallelism: Overviews, design issues, vector 3
processing
8 Parallel Processing: Multiple Processor Organization, Symmetric Multi- 5

processors, cache coherence, multithreading, clusters, non- uniform memory
access, and vector computation.

Total lectures 42

Suggested Text Book(s):
1. William Stallings, Computer Organization & Architecture - Designing for Performance Eighth Edition, Pearson,
2010. ISBN 978-81-317-3245-8.
2. M. Morris Mano, Computer System Architecture, Pearson.
Suggested Reference Book(s):
1. John L. Hennessy and David A. Patterson ,Computer Architecture: A Quantitative Approach, Fourth Edition,
Morgan Kaufmann Publishers
2. M. Morris Mano , Computer System Architecture, Third Edition, Pearson Education Inc
3. Luiz Andre Barroso and Urs Holzle;The Datacenter as a Computer — An Introduction to the Design of
Warehouse Scale Machines Morgan and Claypool Publishers
Other useful resource(s):
1. Link to NPTEL course contents: https:/nptel.ac.in/syllabus/106103068/
2. Link to topics related to course: https://www.geeksforgeeks.org/computer-organization-and-architecture-
tutorials/

Evaluation Scheme:

S. No Exam Marks Duration Coverage / Scope of Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Teaching Entire Semester | Assignment (2) - 10
Assessment
Quizzes (2) -10
Attendance - 5

Course Outcomes (COs) contribution to the Programme Outcomes (POs):

Course
Outcomes
%]
(Computer | — | '« | @ | 1| w | @ | 5 | ® | g |2| = | g
Organization . . . =
B S T O~ I I~/ B~ I~/ B~ I~ T B =R z
Architecture
)
1.8
CO-1 3 2 2 | 2 2 > 2 1 2 1] ] 2
CO-2 3 3 3| 3 1 3 1202121212 23
CO-3 3 2 3] 3 2 2l 2 22121 2] 2 2.3
CO-4 3 3 3| 2 2 30 2 2 3 2] 2] 2 24
CO-5 3 2 2 | 3 2 3 302 | 3 2] 2] 2 24
CO-6 3 2 2 | 2 3 2l 2 23 |1 ] 2] 2 2.2
3 | 23 | 25| 25| 2 | 25| 2 | 18| 25 |17 1.8 | 2
Average
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Computer Graphics Lab

COURSE CODE: 18B17CI575
COURSE CREDITS: 2
CORE/ELECTIVE: CORE

1 0-0-4

Pre-requisite: None

Course Objectives:

e AR e

Using OpenGL for Graphics

Programming User-interface issues

Concepts of 2D & 3D object representation

Implementation of various scan & clipping algorithms

2D modelling

Implementation of illumination model for rendering 3D objects
Visibility detection & 3D viewing

Implementation of a project based on learned concepts.

Course Outcomes:

S.No. |Course Outcomes Level of Attainment
CO-1 |Using OpenGL for Graphics Familiarity
CO-2  |Programming User-Interface Issues Assessment
CO-3  |Concepts of 2D & 3D object representation Assessment
CO-4  |Implementation of various scan and clipping algorithms Assessment
CO-5 |2 D Modelling Assessment
CO-6 |Implementation of a project using learned models Usage
List of Experiments:

S. No Description Hours

1 Basics of OpenGL: Draw a line, rectangle and pentagon 2

2 Implement DDA Line Algorithm 2

3 Implement Bresenhams Line drawing Algorithm 2

4 Implement Bresenham"s Circle drawing Algorithm 2

5 Implement Bresenham*s Ellipse drawing Algorithm 2

6 Implement Boundary Fill Algorithm 2

7 Implement Flood Fill Algorithm 2

8 Implement Cohen Sutherland Line clipping algorithm 2

9 Implement Liang Barsky Line clipping algorithm 2

10 Implement Sutherland-Hodgman polygon clipping algorithm 2

11 Implement Nicholl-Lee-Nicholl Line clipping algorithm 2

12 Implement Weiler-Atherton polygon clipping algorithm 2

13 MID SEM TEST 2

14 Implement 2D Translation Transformation 2

15 Implement 2D Rotation Transformation 2

16 Implement 2D Scaling Transformation 2

17 Implement 2D Shear Transformation 2

18 Implement 3D Translation Transformation 2

19 Implement 3D Rotation Transformation 2
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20 Implement 3D Scaling Transformation 2
21 Group Project 2
22 Group Project 2
23 Group Project 2
24 Group Project 2
25 Group Project 2
26 Group Project 2
27 Group Project 2
28 END SEM TEST 2
Total Lab Hours 56

Minor Project(s) — (Only for 2 credit lab)
Interactive 3D maze

1.

2. Scene Recreation

3. Real-time rendering Technology

Suggested Books/Resources:

2.

3.

1.

Publishers, 2011.

Evaluation Scheme:

Donald Hearn and M. Pauline Baker. “Computer Graphics with OPENGL” 3rd Edition Pearson

James D. Foley, Van Adams, K.Fenier and F. Hughes, “Computer Graphics-Principle and
Practices”, 3rd Edition Pearson Publishers, 2002.
Harrington, S. “Computer Graphics: A Programming Approach” Mc-Graw Hill Book Co.

1 Mid Sem. Evaluation 20 Marks

2 End Sem. Evaluation 20 Marks

3 Attendance 15 Marks

4 Lab Assessment 45 Marks

Total 100 marks
Course OQutcomes (COs) contribution to the Programme Qutcomes(PQOs)

CO/PO PO1 | PO2 | PO3 | PO4 |PO5| PO6 |PO7(PO8| POY | PO10| PO11| PO12| Average
CO-1 3 3 3 2 2 3 2 2 2 3 1 3 24
CO-2 3 3 3 2 3| 2 |3 2|23 1 3 25
CO-3 3 3 3 2 2| 3 | 1|23 3 1 3 24
CO-4 3 3 3 2 3 3 2 2 3 3 1 3 2.6
CO-5 3 3 3 2 3 3 2 2 3 3 1 3 2.6
CO-6 3 3 3 2 3 3 2 2 2 3 1 3

2.5

Average 3 3 3 2 2.7 2.8 2 2 2.5 3 1 3
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Computer Organization and Architecture Lab

COURSE CODE: 18B17CI574
COURSE CREDITS: 1
CORE/ELECTIVE: CORE

1 0-0-2

Pre-requisite: None

Course Objectives:
1. To get familiar with the working scenario of logic gates.
2. Understanding the way in which arithmetic operations are done.
3. Structure of ALU and its Design
4. Understanding of Memory Design and its issues
Course Outcomes:

S.No. Course Outcomes Level of
Attainment
CO-1 Ability to understand basic structure of computer. Assessment
O Ability to perform arithmetic operations on computer. Assessment
O3 Ability to understand the memory concepts including Cache. Assessment
CO-4 Familiarity with CPU design. Familiarity
List of Experiments:

S. Description Lab Hours

No

1 To Study And Verify The Truth Table Of Logic Gates 2

2 Realization Of A Boolean Function 2

3 Adders And Subtractors 2

4 Multiplexer And Demultiplexer 2

5 Registers and Counters 2

6 Booth“s Multiplier 2

7 Design Of ALU 4

8 Memory Design 4

9 Associative Cache Design 4

10 Direct Mapped Cache Design 2

11 CPU Design 2

Total Lab Hours 28

Suggested/Resources:
1. Computer Organization & Design: The Hardware/Software Interface - David Patterson and John

Hennessey.

2. William Stallings, Computer Organization & Architecture - Designing for Performance Eighth Edition,
Pearson, 2010. ISBN 978-81-317-3245-8.

3. Dr. M. Usha, T. S. Srikanth, “Computer System Architecture and Organization”,First Edition, Wiley-
India.

4. “Computer Organization” by ISRD Group, Tata McGraw-Hill.

5. Link to topics related to course:

i.  http://csel0-iitkgp.virtual-labs.ac.in/index.html
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Course Outcomes (COs) contribution to the Programme Outcomes (POs):

CO/PO PO | PO | PO | PO| PO | PO | PO | PO | PO|PO| PO | PO NG

CO-1 3 2 2 2 2 3 2 2 2 2 2 2 2.2
CO-2 3 3 3 2 2 3 3 2 2 2 1 1 2.3
CO-3 3 3 3 2 2 2 3 2 2 2 3 2 24
CO-4 3 3 2 2 2 2 2 2 3 2 2 3 2.3

Average 3 28 | 25| 2 2 25 | 25 2 23 2 2 2
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COURSE
COURSE

Multimedia Lab

CODE: 18B1WCI575
CREDITS: 1

CORE/ELECTIVE: CORE

: 0-

0-2

Pre-requisite: None

Lab Course Objectives: This course focuses on the development of applications that manipulate media assets.
Significant time is spent on intermediate to advanced programming and scripting as well as the synchronization of
aural and graphical components. Students are requited to plan, design and implement lab projects.

Course Outcomes:

S.No. Course Outcomes Le?'el of
Attainment
CO-1 To learn how to design and develop multimedia for real world e-learning. Familiarity
CO-2 To learn how to implement multimedia e-leaning in Macromedia Flash. Assessment
CO-3  |Students will learn to create multi-user multimedia applications. Assessment
CO-4 " IStudents will learn to create a 3D multimedia application. Assessment
CO-5 IStudents will learn to write interactive programs on the Android. Assessment
CO-6 |Students will learn to analyze and design's to interact with other apps on the device Usage
List of Experiments:
S.No | Description Hours
Write a program to justify a text entered by the user on both left and right hand side.
for example the test “ An architect may have a graphics program to draw an entire
building but be interested in only ground floor”, can be 2
1 justified in 30 columns. An architect may have a graphics programs draw an entire
building but interested in ground floor.
2 Study the notes of a piano and stimulate them using the keyboard and store 1
them in file.
Write a program to read a paragraph and store it to a file name suggested by the author. 2
3 Devise a routine to produce the animation effect of a square transforming to a triangle
and then to a circle
4 To implement text and image compression algorithms: Huffman coding, 3
Lempel-Ziv algorithm, Lempel-Ziv—Markov chain algorithm (LZMA), run length
encoding, entropy encoding, area image compression, DPCM and
predictive coding
5 Write a program to show a bitmap image on your computer screen. 2
6 Create a web page for a clothing company which contains all the details of 2
that company and at least five links to other web pages.
Write a program by which we can split mpeg video into smaller pieces for 4
7 the purpose of sending it over the web or by small capacity floppy diskettes and then
joining them at the destination.
8 Write a program to simulate the game of pool table. 4
9 Write a program to simulate the game mine sweeper. 4
10 Write a program to play “wave” or “midi” format sound files. 4
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Total Lab Hours

28

Suggested/Resources:

N LA LN~

10. Multimedia in Practice by Jeff coate Judith, 1995,PHI.

11. Multimedia Systems by Koegel, AWL

12. Multimedia making it Work by Vaughar, etl.
13. Multimedia Systems by John .F. Koegel, 2001, Buford.

14. Multimedia Communications by Halsall & Fred, 2001, AW
15. Link to topics related to course:

a. https://nptel.ac.in/courses/117105083/
Evaluation Scheme:
1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Flash MX Action Script Programming, Robert Reinhardt and Joey Lott, Wiley.
Flash 5 Magic with Action Script, J. Scott Hamlin and David J. Emberton, Techmedia
Beginning Android Application Development, Wei-Meng Lee, paperback

An introduction, Villamil & Molina, Multimedia Mc Milan, 1997
Multimedia: Sound & Video, Lozano, 1997, PHI, (Que)
Multimedia: Production, planning and delivery, Villamil & Molina,Que, 1997
Multimedia on the PC, Sinclair, BPB

Multimedia: Making it work, Tay Vaughan, fifth edition, 1994, TMH.
Multimedia in Action by James E Shuman, 1997, Wadsworth Publ.,

Course Outcomes (COs) contribution to the Programme Qutcomes(PQOs)

CO/PO | PO1 | PO2 | PO3 | PO4 | PO5 | POG6 | PO7 | POS P9O 1;:)) P?l P(z)l Avgzm
CO1 2 1 1 2 1 2 2 1 2 1 1 1.5
CO2 1 1 1 1 1 1 1 1 1 1 1
CO3 1 1 1 1 1 1 1 1 1 1 1 1
CO4 1 1 1 1 1 1 1 1 1 1 1 1 1
CO5 1 1 1 1 1 1 1 1 1 1 1 1
CO6 1 1 1 1 1 1 1 1 1 1

Average 1.2 1 1 1.3 1 1.2 1.2 1 1 1.2 1 1
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DETAILED COURSE DESCRIPTIONS

ELECTIVE |
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Data Compression

COURSE CODE: 18B1WCI532
COURSE CREDITS: 2
CORE/ELECTIVE: ELECTIVE
L-T-P: 2-0-0

Pre-requisites: Digital image processing, UG mathematics, vectors, basic programming skills

Course Objectives:

1. To provide students with contemporary knowledge in Data Compression and Coding.
2. To equip students with skills to analyze and evaluate different Data Compression and Coding methods.
3. Analyze the operation of a range of commonly used Coding and Compression techniques
4. Identify the basic software and hardware tools used for data compression.
5. Identify what new trends and what new possibilities of data compression are available.
Course Outcomes:
Level of
S. No. Course Outcomes Attainment
CO-1 To unders.tand the statistical basis for and performance metrics for lossless Familiarity
compression.
CO-2 To uqderstand the conceptual basis for commonly used lossless compression Assessment
techniques
To understand how to use and evaluate several readily available implementations of
CO-3 . Assessment
those techniques
To understand the structural basis for and performance metrics for commonly used
CO-4 . . Assessment
lossy compression techniques
CO-5 To understand the conceptual basis for commonly used lossy compression techniques Assessment
CO-6 To implement graph theory in compression methodologies for images in MATLAB Usage
CO-7 |To understand image compression techniques™ case studies Familiarity
Course Contents:
Unit | Contents Lectures
required
1 Introduction: Definitions, Historical background, Applications, 2
Taxonomy
2 Intuitive Compression: Run-Length Encoding, RLE Text Compression, 4
RLE Image Compression, Move-to Front Coding,
Scalar Quantization
3 Statistical Methods Information: Theory Concepts, Variable- Size Codes, Prefix 5
Codes, Golomb Codes, The Kraft-MacMillan Inequality, The Counting Argument,
Shannon-Fano Coding, Huffman Coding, Adaptive Huffman Coding, MNPS5,
MNP7, Arithmetic coding, Adaptive Arithmetic Coding, QM Coder, Text
Compression, Context-Tree Weighting
4 Dictionary Methods: String Compression, Simple Dictionary Compression, LZ77 6

(Sliding Window), LZSS, Repetition Times, QIC-122, LZX, File Differencing:
VCDIFF, LZ78, LZFG, LZRWI1,LZRW 4, LZW, LZMW, LZAP, LZY, LZP,
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Repetition

Finder, UNIX Compression, The V.42bis Protocol, XML Compression:
XMill, EXE Compressors, CRC, Data Compression

Patents

5 Image Compression: Approaches to Image Compression; Image Transforms, 6
Orthogonal Transforms. The Discrete Cosine Transform JPEG, JPEG-LS.
Progressive Image Compression, JBIG, JBIG2, Simple Images: EIDAC, Vector
Quantization, Adaptive Vector Quantization, Block Matching, Block Truncation
Coding, Context-Based Methods, FELICS, Progressive FELICS,

Differential Lossless Compression

6 Wavelet Methods: Fourier Transform, The Frequency Domain, 6
Fourier Image, Compression, Multiresolution Decomposition, The Laplacian
Pyramid, SPTHT, CREW. EZW, DjVu, JPEG 2000

7 Video Compression: 7
Analog Video , Composite and Components Video, Digital Video, Video
Compression, MPEG, MPEG-4, H.261

Audio Compression:

Sound, Digital Audio, The Human Auditory System , p-Law and A-Law
Companding, ADPCM Audio Compression, MLP Audio, Speech Compression,
Shorten MPEG-1 Audio Layers

8 Other Methods and Application: Zip and Gzip, PNG, The Burrows-Wheeler 6
Method, Symbol Ranking, ACB, SortBased Context Similarity, Sparse Strings,
Word-Based Text Compression, Textual Image Compression, Dynamic Markov
Coding, FHM Curve Compression, Sequitur, Triangle Mesh

Compression: Unicode Compression

Total Lectures 42

Suggested Text Book(s):

1. David Salomon , A Concise Introduction to Data Compression, 1st edition, Springer, 2008

2. Sayood, Khalid, Introduction to Data Compression, 3rd Edition, Morgan Kaufmann, 2006
Suggested Reference Book(s):

1. David Salomon, G. Motta, D. Bryan, Data Compression: The Complete Reference, 4nd edition,

Springer(2006)
2. D.C. Hankerson, Greg A. Harris , Peter D. Johnson Jr, Introduction to Information Theory and Data
Compression, Second Edition, Chapman & Hall/CRC; 2 edition 2003
3. Anderson, J.B. and Mohan, S., Source and Channel Coding, Kluwer, 1991.
4. Gersho, A. and Gray, R.M., Vector Quantization and Signal Compression, Kluwer, 1992.
Other useful resource(s):
1. Link to NPTEL course contents: https://nptel.ac.in/courses/108104098/41
2. Link to topics related to course:
i. https://london.ac.uk/sites/default/files/study-guides/data-compression.pdf
ii. http://www.ws.binghamton.edu/fowler/fowler%20personal%20page/EE523.htm
iii. http://www.nhu.edu.tw/~chun/CS-ch15-Data%20Compression.pdf
iv. http://apachetechnology.in/ati/www/KC/dw/Saloman%20-
%?20Data_Compression_Complete Reference.pdf
Evaluation Scheme:

S. No Exam Marks Duration Coverage / Scope of Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
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T-3 35 2 Hours Entire Syllabus
Teaching Entire Semester | Assignment (2) - 10
Assessment
Quizzes (2) -10
Attendance - 5
Course Qutcomes (CQOs) contribution to the ProgrammeQutcomes(PQOs)
D
=2 o I el g w ® 0 I = =&
ol o o ¢ o o ¢ ol o o ¢ &l
Course Outcomes i Bl B ol A & o & A = A~ =
(Data Compression)
CO-1 303313 2|3 |3 I O
€0-2 22223323 |3 1| 3 | 24
C0-3 3|3 (3| 3 | 3| 3|3 | 3 |3 3 ]3] 3
C0o-4 3 323 | 3|3 | 2|1 |1 3] 3 | 25
CO-5 30303123 2|3 |3 3| 2| 26
Co-6 222 3 |3 ]3| 2|3 |3 1| 3 | 25
co-7 3|33 3 | 3| 3|3 | 3 |3 3103 | 3
Average 2702726 23 | 26| 3 |23 27 |27 24 | 2.6
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Principles of Programming Languages

COURSE CODE: 18B1WCI533
COURSE CREDITS: 2
CORE/ELECTIVE: ELECTIVE

L-T-P: 2-0-0

Pre-requisites: Familiarity with any one of the procedural or object oriented language such as C/C++/Java is

mandatory.

Course Objectives:
1. Compare programming languages.
2. Describe the main principles of imperative, functional, object oriented and logic oriented programming
languages;

AN L W

Recite the high points of programming language history.

Read the central formalisms used in the description of programming languages.
Assess programming languages critically and in a scientific manner;

Analyze the principles of an imperative, functional, object oriented or logic oriented programming

language; and
7. Use a formalism to describe a programming language.
Course OQutcomes:

S. No. Course Outcomes A:;z;’s:noei;l ¢
To learn major programming paradigms and techniques involved in design and

CO-1 |implementation of modern programming languages. To learn the structure of a Familiarity
compiler and interpretation. To learn syntax and symantic of programming language.

CO-2 To learn the structured and object oriented programming paradigm. Familiarity
To different programming paradigm to improving the clarity, quality, and development

CO-3  |time of a program (structured programming). To learn Haskell (an advanced purely- Assessment
functional programming style and lambda calculus (for variable binding and
substitution).
To learn To understand basic logic programming through Prolog. Case study of a

CO-4  |logic programming language — Prolog knapsack Usage

cos |To learn the concurrency in programming languages, Exception handling and Scripting Familiarity
languages
Case study of a markup language — XML. Common web development languages &

CO-6 technologies — XML, JavaScript, AJAX, Mashups, etc.

Assessment
Course Contents:
Unit Contents Lectures
required
1 Introduction to the course 4
Introduction to major programming languages History of major
programming languages.
Introduction to the programming language paradigms
2 Compilation and Interpretation Syntax of a programming 5

language Programming language semantics
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Structured Programming Procedure Activations

3 Type systems in programming languages Object oriented programming
language features Java Virtual Machine

4 Introduction to functional programming paradigm

Case study of a functional programming language — Haskell Introduction to the
lambda calculus

Introduction to logic programming paradigm

Case study of a logic programming language — Prolog

16

5 Introduction to concurrency in programming languages Exception handling
Scripting languages

6 Markup languages

Case study of a markup language — XML

Common web development languages & technologies XML, JavaScript, AJAX,
Mashups, etc.

Total Lectures

42

Suggested Text Book(s):

1. Programming Languages: Concepts & Constructs, 2nd Edition by Ravi Sethi; Pearson Education Asia
2. Programming Language Principles and Paradigms 2nd Edition, Tucker, Allen B. Michael and Noonan

Robert E. , TMH 2007

Suggested Reference Book(s):
1. Programming Languages and Paradigms, D. A. Watt., Prentice-Hall,1990

2. Essentials of Programming Languages, Daniel Friedman, Mitchell Wand, and Christopher Haynes,

MIT Press (Indian edition - Prentice Hall, India)
Concepts of Programming Languages, Robert W. Sebesta, Pearson Education Asia

3.
4. Programming Languages: Design & Implementation, Pratt & Zelkowitz, PHI Pub. (Latest Edition)

5. Programming Languages: Principles and Practices, Kenneth C. Louden, Thomson Press
Other useful resource(s):
1. https://nptel.ac.in/syllabus/106102067/
2. http://www.nptelvideos.in/2012/1 1/principles-of-programming-languages.html
3. https://nptel.ac.in/courses/106102067/
4. https://ocw.mit.edu/courses/electrical-engineering-and-computer-science/6-82 1-programming-
languages-fall-2002/

Evaluation Scheme:

S. No Exam Marks Duration Coverage / Scope of Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Teaching Entire Semester | Assignment (2) - 10
Assessment
Quizzes (2) -10
Attendance - 5

Course Qutcomes (COs) contribution to the Programme Outcomes (POs)

Course Outcomes
. 0 @
(Principles of - N o ¥ w o | a S = Qe
Programming | ©| © =) =) o ol o | Q| & o oz
Languages i A A A ol et et et - - R 1 B~
)
CO-1 3 2 3 1 2 3 2|2 1 1 1 3 2
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CO-2 2 1 1 3 302 21

CO-3 2 1 1 2 2|1 1.8

CO-4 3 1 1 2 2|1 1.9

CO-5 2 2 2 3 2 1 2.1

CO-6 2 2 2 3 2 | 2 2.2
Average 2.2 13 | 1.5 | 27 22|13
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Java Programming

COURSE CODE: 18B1WCI534
COURSE CREDITS: 2
CORE/ELECTIVE: ELECTIVE

L-T-P: 2-0-0

Pre-requisites: Object-Oriented Systems and Programming

Course Objectives:

1. Using Graphics, Animations and Multithreading for designing Simulation and Game based applications.
2. Design and develop GUI applications using Abstract Windowing Toolkit (AWT), Swing and Event
Handling.

3. Desi

gn and develop Web applications

4. Designing distributed applications using Remote Method Invocation (RMI)
Course Outcomes:
Level of
S. No Course Outcomes Attainment
To learn the graphics and animation on the web pages, using Java Applets. To learn and
design a full set of Event driven Ul widgets and other components, including windows,
CO-1 menus, buttons, checkboxes, text fields, scrollbars and scrolling lists, using Abstract Usage
Windowing Toolkit (AWT) & Swings
To learn Java Data Base Connectivity (JDBC) so as to retrieve and manipulate the U
CO-2 information on any relational database through Java programs. Sage
CO-3  |To learn the server side programming using Servlets and JSP. Usage
CO-4 To learn the invocation of the remote methods in an application using RMI Usage
Course Contents:
Unit Contents Lectures
required

1 Applet Programming: Structure and Life Cycle of a Java Applet, Graphics, 8
Multithreading and Animation, Abstract Windowing Toolkit, Swings and
Event Handling.

2 Java Database Connectivity (JDBC): JDBC Product, Types of Drivers, Two- Tier 6
Client/Server Model, Three-Tier Client/Server Model, Basic Steps of JDBC, Creating
and Executing SQL Statement, The Result Set Object, Working with Database
MetaData Interface.

3 Java Servlets: Servlet Interaction & Advanced Servlets, Life cycle of Servlet, Java 10

Servlet Development Kit, Javax.servlet package, Reading Servlet Parameters, Reading
Initialization Parameters, The javax.servlet.http Package, Handling HTTP.
Java Server Pages (JSP): JSP Technologies, Understanding the Client-Server Model,
Understanding Web server software, Configuring the JSP Server, Handling JSP Errors,
JSP Translation Time Errors, JSP Request Time Errors, Creating a JSP Error Page, JSP
with Java Bean.

4 Remote Method Invocation (RMI): RMI Architecture, Designing RMI application, 4
Executing RMI application.

Total Lectures 28
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Suggested Text Book(s):

1. Java the Complete Reference, ninth edition by Herbert Schild, Publisher: McGraw Hills
2. Advanced Java Programming by Uttam K. Roy, Publisher: Oxford University Press
Suggested Reference Book(s):

1. Head First Servlets and JSP by Bryan Basham, Kathy Sierra & Bert Bates, Publisher: O'Reilly Media

Other useful resource(s):
1 Link to NPTEL course contents:

i.  http://www.nptelvideos.com/java/java_video_ lectures_tutorials.php
ii.  https://nptel.ac.in/courses/106105084/28
2 Link to topics related to course:
i.  https://www.javatpoint.com/
ii.  https://www.tutorialspoint.com/
Evaluation Scheme:

S. No Exam Marks Duration Coverage / Scope of Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Teaching Entire Semester | Assignment (2) - 10
Assessment
Quizzes (2) -10
Attendance - 5

Course Qutcomes (CQOs) contribution to the Programme Qutcomes (PQOs)

%]
Course Outcomes ( o9 e I o9l gl m| o% 2 = O Z| =|F
Java Programming) 2 2 2 2 2 2 2 2 2 2 2 8 ;%
CO-1 3 3 2 2 1 2 2 3 1 3 1 3 2.2
CO-2 3 3 2 2 1 2 1 3 2 2 3 3 2.3
CO-3 3 3 2 3 3 3 1 3 2 3 3 2 2.6
CO-4 3 3 2 3 3 3 1 3 2 3 3 2 2.6
Average 3 3 2 2.5 2 2.5 1.3 3 1.8 2.8 2.5 2.5
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Information Theory and Coding

COURSE CODE: 18B1WCI531
COURSE CREDITS: 2
CORE/ELECTIVE: ELECTIVE

L-T-P: 2-0-0

Pre-requisites: Basic Probability Theory

Course Objectives:

1. Understand and appreciate how information theory is concerned with the fundamental limits of
communication i.e. limit to data compression, and reliable communication over a noisy channel

2. Understand how coding theory is concerned with techniques to realize the limits specified by information
theory, and learn the techniques of source coding and channel coding.

3. Get an idea of the broad areas where information theory is used i.e. in statistics, data analysis,
cryptography, etc.,

4. Identify how development of information theory and coding theory has been crucial to the development of
communications.

Course Outcomes:

Adaptive Huffman Coding, Arithmetic Coding, LZW algorithm — Audio: Perceptual

S.NO Course Outcomes LeYel of
Attainment
Understand the basics of information theory and how it is concerned with the
CO-1 fundamental limits of communication Familiarity
CO-2 Understand the concept of coding and compression techniques Familiarity
CO-3 Design applications with error control Usage
CO-4 Use Compression And Decompression Techniques. Usage
CO-5 Construct efficient codes for data on imperfect communication channels. Assessment
CO-6 Apply The Concepts Of Multimedia Communication Assessment
Course Contents:
Unit Contents Lectures
required
1 Information Entropy Fundamentals 5
Uncertainty, information and entropy — source coding theorem — huffman coding —
shannonfano coding — discrete memory less channels
— channel capacity — channel coding theorem — channel capacity theorem.
2 Data And Voice Coding Differential 7
pulse code modulation — adaptive differential pulse code modulation — adaptive
subband coding — delta modulation — adaptive delta
modulation — coding of speech signal at low bit rates (vocoders, Ipc).
3 Error Control Coding 7
Linear block codes — syndrome decoding — minimum distance consideration —
cyclic codes — generator polynomial — parity check polynomial — encoder for
cyclic codes — calculation of syndrome —
convolutional codes.
4 Compression Techniques 7

Approved in Academic Council held on 25.10.2018




coding, Masking techniques, Psychoacoustic model, MEG Audio layers LILIII,
Dolby AC3 - Speech: Channel Vocoder, Linear Predictive Coding

5 Image And Video Coding 6
Image and Video Formats — GIF, TIFF, SIF, CIF, QCIF — Image
compression: READ, JPEG — Video Compression: Principles- [,B,P frames,
Motion estimation, Motion compensation, H.261, MPEG standard

Total Lectures 32

Suggested Text Book(s):
1. Cover, Thomas M., and Joy A. Thomas. Elements of information theory. John Wiley & Sons, 2012.
2. Simon Haykin, “Communication Systems”, 4th Edition, John Wiley And Sons, 2001.
3. Fred Halsall, “Multimedia Communications, Applications Networks Protocols And Standards”,

Pearson Education, Asia 2002

Suggested Reference Book(s):
1. Bose, Ranjan. Information theory, coding and cryptography. Tata McGraw-Hill Education, 2008.
2. Mark Nelson, “Data Compression Book”, BPB Publication 1992.
3. Watkinson J, “Compression in Video And Audio”, Focal Press, London, 1995.

Other useful resource(s):
1. Link to NPTEL course contents:https://nptel.ac.in/courses/117101053/

2. Link to topics related to course:
1. http://chamilo2.grenet.fr/inp/courses/PHELMA4PMSTHI9/document/Info_Th_ChlI-II-
1.pdf?cidReqg=PHELMA4PMSTHI9&id session=0&gidReq=0&origin=

Evaluation Scheme:

S. No Exam Marks Duration Coverage / Scope of Examination
1 T-1 15 1 Hour. Syllabus covered upto T-1
2 T-2 25 1.5 Hours Syllabus covered upto T-2
3. T-3 35 2 Hours Entire Syllabus
4. Teaching Entire Semester | Assignment (2) - 10
Assessment
Quizzes (2) -10
Attendance - 5

Course Qutcomes (CQOs) contribution to the Programme Qutcomes (PQOs)

Course Outc.omes( cla el sl wlol clewlal el =] « 1)
Temmd | 2|25 | S22 (82|22 2 ¢
Coding) <
co-1 3 3 2 1 2 | 2] 2 1 2 3 3 2 2.2
CO-2 s 3|32l 2 2322 1| 2] 2] 23
CO-3 s 32t 3 ] 33|33 1] 1] 23
CO-4 s ool 22 22 1|21 ] 2] 18
CO-5 sloa a2 332t 3|21 ] 2
CO-6 st 3 oo 331|333 ] 1] 23
Average 3 | 27 [22]12] 17 |25] 27 18| 2 | 25| 2 | 15
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Data Compression Lab

COURSE CODE: 18B1WCI572
COURSE CREDITS: 1
CORE/ELECTIVE: ELECTIVE

L-T-P: 0-0-2

Pre-requisite: None

Course Objectives:

L=

To provide students with contemporary knowledge in Data Compression and Coding.
To equip students with skills to analyze and evaluate different Data Compression and Coding methods.
Analyze the operation of a range of commonly used Coding and Compression techniques
Identify the basic software and hardware tools used for data compression.

5. Identify what new trends and what new possibilities of data compression are available.
Course OQutcomes:

Level of
S. No. |Course Outcomes Attainment
CO-1 To understand the statistical basis for and performance metrics for lossless compression. Familiarity
CO-2 To understand the conceptual basis for commonly used lossless compression techniques Assessment
To understand how to use and evaluate several readily available implementations of those
CO-3 . Assessment
techniques
CO-4 To undergtand the §tructural basis for and performance metrics for commonly used lossy Assessment
compression techniques
CO-5 To understand the conceptual basis for commonly used lossy compression techniques Assessment
CO-6 To implement graph theory in compression methodologies for images in MATLAB Usage
CO-7  |To understand image compression techniques™ case studies Familiarity
List of Experiments:
S. No | Description Hours
. Implementing a Huffman decoder 2
5 Implementing a Huffman encoder 2
3 Compressing a large file 2
4 Implementation of Run-Length Encoding 2
s Implementation of RLE Text Compression 2
6 Implementation of RLE Image Compression 2
; Implementation of Move-toFront Coding 2
9 Implementation of Scalar Quantization 2
9 Implementing Variable-Size Codes 2
0 Implementing Prefix Codes 2
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11

Implementing Golomb Codes

12

Implementing The Kraft-MacMillan Inequality

13

Implementing The Counting Argument

14

Implementing Shannon-Fano Coding

NN NN

Total Lab hours 28

Minor Project(s) — (Only for 2 credit lab)
1.

2.
3. Compressing dehazed images using HE, Fattal method

4. Underwater Image compression using Wavelets and equalization

5. Underwater Panoramic Image compression using mosaicking techniques

Suggested Books/Resources:
1.

2.
3.

=N

Image Compression using Filtering Techniques.
Image Decopression using Wavelets transform.

David Salomon , A Concise Introduction to Data Compression, 1st edition, Springer, 2008
Sayood, Khalid, Introduction to Data Compression, 3rd Edition, Morgan Kaufmann, 2006
David Salomon, G. Motta, D. Bryan, Data Compression: The Complete Reference, 4nd edition,
Springer(2006)
D.C. Hankerson, Greg A. Harris , Peter D. Johnson Jr, Introduction to Information Theory and Data
Compression, Second Edition, Chapman & Hall/CRC; 2 edition 2003
Anderson, J.B. and Mohan, S., Source and Channel Coding, Kluwer, 1991.
Gersho, A. and Gray, R.M., Vector Quantization and Signal Compression, Kluwer, 1992.
Link to NPTEL course contents: https://nptel.ac.in/courses/108104098/41
Link to topics related to course:
i.  https://london.ac.uk/sites/default/files/study-guides/data-compression.pdf

ii.  http://www.ws.binghamton.edu/fowler/fowler%20personal%20page/EE523.htm

iii.  http://www.nhu.edu.tw/~chun/CS-ch15-Data%20Compression.pdf

iv.  http://apachetechnology.in/ati/www/KC/dw/Saloman%20-

%?20Data_Compression_Complete Reference.pdf

Evaluation Scheme:

1 Mid Sem. Evaluation 20 Marks
2 End Sem. Evaluation 20 Marks
3 Attendance 15 Marks
4 Lab Assessment 45 Marks
Total 100 marks

Course Outcomes (COs) contribution to the Programme Qutcomes(POs)

PO1{PO1|PO1
CO/PO PO1 PO2 | PO3| PO4 | PO5 [PO6| PO7 | POS |PO9 0 1 ) Average
CO-1 3 3 3 1 2 3 2 3 3 3 3 2 2.6
CO-2 2 2 2 3 3 3 2 3 3 3 1 3 2.5
CO-3 3 3 3 3 3 3 3 3 3 3 3 3 3
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CO-4 3 3 2 3 3 2 1 1 3 3 2.5

CO-5 3 3 3 1 2 2 3 3 3 1 2.5

CO-6 2 2 2 3 3 2 3 3 1 3 2.5

CO-7 3 3 3 3 3 3 3 3 3 3 3
Average 2.7 2.7 2.6 2.4 2.7 23 2.7 | 27 24 | 2.6
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COURSE
COURSE

Principles of Programming Languages Lab

CODE: 18B1WCI573
CREDITS: 1

CORE/ELECTIVE: ELECTIVE
L-T-P: 0-0-2

Pre-requisite: None

Course Objectives:

NS

Learn syntax, semantics and create Functions in Principles of Programming Languages.

Recite the high points of programming language history.

Read the central formalisms used in the description of programming languages.

Assess programming languages critically and in a scientific manner;

Analyze the principles of an imperative, functional, object oriented or logic oriented programming
language.

Course Outcomes:

S.NO

Course Outcomes Level of
Attainment

CO-1

To learn major programming paradigms and techniques involved in design and|
implementation of modern programming languages. To learn the structure of a compiler{Familiarity
and interpretation. To learn syntax and semantic of programming language.

CO-2

To learn the structured and object oriented programming paradigm. Familiarity

CO-3

To different programming paradigm to improving the clarity, quality, and development
time of a program (structured programming). To learn Haskell (an advanced purely-
functional programming style and lambda calculus (for variable binding and|Assessment
substitution).

CO-4

To learn the concurrency in programming languages, Exception handling and Scripting

Familiarity
languages

List of E

xperiments:

S. No

Description Hours

1

1. To understand the value of records in a programming language, write a small | 2
program in a C-based language that uses an a