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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Bachelor of Technology in Computer Science & Engineering

It is a Gradate (UG) Programme of 4 years duration (8 semesters)

Courses & Examination

Scheme:Third Semester

Hours per
Course Type of Course Title Week | Marks Distribution | Total | iaqits
Code Course Marks
L| T |P | Internal |External
BTES Engineering . :
20118 Science Gurse Digital Electronics 31010 40 60 100 3
BTCS Professional Data structure &
301-18 | Core Courses | Algorithms 3,10 40 60 100 3
BTCS Professional Object Oriented
30218 | Core Courses | Programming 3,010 40 60 100 3
BTAM Basic Science .
20418 Course Mathemaics-III 4110 40 60 100 3
Humanities & . .
HSMC Social Sciences Eﬁﬁ;ﬁi‘izz Course in
101/102 | Including (Development of 2110 40 60 100 3
18 Management Societies/Philosophy)
\Courses phy
BTES Engineering Digital Electronics
30218 | Science Course Lab 0 02 30 20 50 1
BTCS Professional Data structure &
30318 | Core Courses | Algorithms Lab 0 0|4 30 20 50 2
BTCS Professional Object Oriented
30418 | Core Courses | Programming lab. |0 | O |4 30 20 50 2
BTCS Professional
IT Workshop*
30518 | Core Courses orkshop 002 30 20 50 1
Summer _
InstitutionalTraining |0 | 0 |0 60 40 100 |Seaeyr
Total 15| 3 |12 380 420 800 21

*Syllabus to be decided by respective institute internally. It may include latest technologies.
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[.K. GUIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA

Fourth Semester

Department of Computer Science & Engineering

T f Hours Marks
Course Cype ° Course Title per Week Distribution Total Credits
Code ourse Marks
L P | Internal External
BTCS Professional . .
40118 | Core Courses Discrete Mathematics 3 0 40 60 100 4
BTES Englneerlng Compl_Jter_
401-18 Science Organization & 3 0 40 60 100 3
Course Architedure
BTCS Professional Operating Svstems
40218 Core Courses P gy 3 0 40 60 100 3
BTCS Professional Design & Analysis of 3
40318 Core Courses | Algorithms 0 40 60 100 3
Humanities &
HSMC i(;(l:lﬁlinSmences Universal Human )
12218 g Valuesll 0| 40 60 | 100 ) 3
Management
Courses
EVS101 | Mandatory Environmental 1
18 Courses Sciences i i i i 0
BTES Engineering Computer
40218 | Science Cours¢ Organization & 0 2 30 20 50 1
Architecture Lab
BTCS Professional | Opeating Systems
40418 Core Courses | Lab 0 4 30 20 50 2
BTCS Professional | Design & Analysis of
40518 | Core Courses | Algorithms Lab 010 4] 30 20 50 2
Total 15 100 290 360 650 21
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Fifth Semester

Hours per
Course 'I(':ype of Course Title Week | Marks Distributi on  Total | cpeqits
Code ourse L' T|P Internal |External | Marks
BTCS Professional | Database
501-18 | Core Courses | Management System; 3 |0 0 40 60 100 3
BTCS Professional | Formal Language &
502-18 | Core Courses | Automata Theory 3110 40 60 100 3
BTCS Professional Software Engineering
50318 | Core Courses 33/0] 0 40 60 100 3
BTCS Professional | Computer
50418 | Core Networks 3100 40 60 100 3
Courses
BTCS Professional | Electivel
XXX -18 | Elective 3,0 0] 40 60 100 3
BTCS Professional Electivell
YYY -18 | Elective 3,00 40 60 100 3
Courses
BTCS Professional | Database
50518 | Core Courses | Management Systen] O | 0| 4 30 20 50 2
Lab
BTCS Professional | Software Engineering
506-18 | Core Courses | Lab 010 2 30 20 S0 1
BTCS Professional | Computer
507-18 | Core Networks Lab 0O 0 2 30 20 50 1
Courses
BTCS Professional i
XXX -18 | Elective FlectvelLab 0j0} 2 30 20 50 1
BTCS Profe_ssmnal Electivell lab
YYY -18 | Elective 0 0l2 30 20 50 1
Courses
IndustrialTraining 0 0lo 60 40 100 Sgg;f:gg{gﬁyr
Total 18/ 1| 12| 450 500 950 24
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Sixth Semester

T ¢ Hours per
Course Code C%puersoe Course Title Week | Marks Distribution =~ Total | cregits
LI T|P | Internal |External Marks

BTCS 60 | professional : :
18UC Core Courses Compiler Design |3 |0 O 40 60 100 3
BTCS 602 Professional Artificial 3 1 0 40 60 100 3
18UC Core Coursg Intelligence
BTCS Z27Z7- :

Professional
18UC Elective Courses Electivelll 31010 40 %0 100 3
BTCS UUU- Professional .
18UC Elective Courseq ElectivelV 3,0/ 0 40 60 100 3
BTOE i
- 853:‘86'58'90“% OpenElectivda |3 |0 0 40 60 | 100 @ 3
BTCS 608- 0 0|6 60 40 100 3
18UC Project Projectl
BTCS 604 | professional Compiler Design olol 2 30 20 50 L
18UC Core Courses Lab
BTCS 605 | professional Artificial
18UC Core Courses IntelligenceLab O O 2 30 20 50 1
BTCS ZZZ-| professional
18UC Elective Courses Electivelll Lab 0 0] 2 S0 20 50 1
BTCS UUU- Professional
18UC Elective Courses ElectivelV Lab 0|0 2 30 20 50 1

Total 15/ 0 |14 380 420 800 22

Open Elective is to be selected from other departngaitsme.
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Seventh Semester

Load Marks Total
Course Coce|Course Type Course Title Allocations [Distribution Marks | Credits
L T| P| Internal [External
BTCS VVV-  IProfessional Elective _
18UC ElectiveV 3 0| O 40 60 100 3
Professional Elective
BTCS TTT- i
180G Courses ElectiveV! 3 | ol of 40 60 | 100 3
Open Elective )
BTOE ** Courses Open Electivell 3 0| o 40 60 100 3
Open Elective Course .
BTOE ™ P Open Electivelll 3 o| o 40 60 100 3
Professional Core
BTCS 70k Machine Learning
18UC Courses 3 ol o 40 60 100 3
BTCS 702 Project Projectll
18UC 0 0| 12 120 80 200 6
BTCS 703 Professional Core  [Machine Learning La|
18UC Courses 0 0| 2 30 20 50 1
BTCS VVV-  [Professional Elective
18UC ElectiveV lab 0 o 2 30 20 50 1
BTCS TTT-  [Professional Elective |giactiveVi lab
18UC Courses 0 0| 2 30 20 50 1
Total 15 0 1& 410 440 850 24
Eighth Semester
Course Code Course Title Marks Distribution Total Marks~qyits
Internal [External
BTCS 801:18UC |Semester Training 300 200 500 16
Load Marks Total
Course CodeCourse Type Course Title Allocations Distribution  |Marks [Credits
L T P Internal [External
BTCS 80 Professional Core Social Network
18UC Courses Analysis 0| 2 40 60 100 3
Professional Core
BTCS 802
Courses Cyber Attacks o| 4 40 60 100 3
18UC
BTCS 803 Professional Core :
18UC Courses Deep Learning o 2 40 60 100 4
BTCS 804 . .
18UC Project Projectlll 0| 12 120 80 200 6
Total 7 0 |20 240 (260 500 16
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

LIST OF ELECTIVES

BTCS 7@&-18UC
BTCS 70518UC
BTCS 70618UC
BTCS 70718UC
BTCS 70818UC
BTCS 70918UC

Elective-|

BTCS 50818 Programmmg in Java

BTCS 50918 Web and Open Source Technologies
BTCS 51018 Programming in Python

BTCS 51118 Programming in Java lab

BTCS 51218 Web and Open Source Technologies lab
BTCS 51318 Programming in Python Lab

Elective-ll

BTCS 51418 Mobile Application Development

BTCS 51518 Computer Graphics

BTCS 51618 Internet of Things

BTCS 51718 Mobile Application Development lab
BTCS 51818 Computer Graphics Lab

BTCS 51918 Internet of Things Lab

Elective-lll

BTCS606-18UC Network Security and Cryptography
BTCS607-18UC Data Mining

BTCS60818UC Cloud Computing

BTCS60918UC Network Security and Cryptograpiab
BTCS61018UC Data Mining lab

BTCS611-18UC Cloud Computing lab

Elective-lV

BTCS61218UC Information Theory and Coding
BTCS61318UC Data Science

BTCS61418UC Soft Computing

BTCS61518UC Information Theory and Coding lab
BTCS61618UC Data Science Lab

BTCS617-18UC Soft Computing lab

Elective-V

Quantum Computing

Ad-Hoc and Sensor Networks

Speech andlatural Language Processing
Quantum Computing lab

Ad-Hoc and Sensor Networks lab

Speech and Natural Language Processing lab
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Open electives offered by the department:

Courses of odd semesters:

BTCS30118 Enterprise Resource Planning
BTCS30218 Cyber laws and IPR
BTCS50118 Database Management System
BTCS50418 Computer Networks
BTCS60218UC Artificial Intelligence
BTCS61318UC Data Science

BTCS71618UC Block Chain Technologies

Courses of even seméss:

BTES40118 Computer Organisation & Architecture
BTCS40218 Operating System

BTCS61818UC Internet of Things

BTCS61918UC Cyber Security
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Third
Semester
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

ICourse Code:BTCS30118 |Course Title: Data Structure & Algorithms3L:1T:P ~ [3Credits |
Detailed Contents:

Module 1: Introduction

Basic Terminologies: Elementary Data Organizations, Data Structure Operations: insertion, deletion, traver
etc.; Analysis of an Algorithm, Asymptotic Notations, ThEpace trade off.
Searching: Lmear Search and Binary Search Techniques and their complexity analysis.

[6 hrs] (CO1)

Module 2: Stacks and Queues

ADT Stack and its operations: Algorithms and their complexity analysis, Applications of Stacks: Expressic
Conversion and evaluatiancorreponding algorithms and complexity analysis. ADT queue, Types of Queue:
Simple Queue, Circular Queue, Priority Queue; Operations on each types of Queues: Algorithms and tf
analysis.

[10 hrs] (CO2, CO4, CO5)

Module 3: Linked Lists

Singly linked lists: Repesentation in memory, Algorithms of several operations: Traversing, Searching,
Insertion into, Deletion from linked list; Linked representation of Stack and Queue, Header nodes, Doub
linked list: operations on it and algorithmic analysis; Circular Lehkests: All operations their algorithms and
the complexity analysis.
Trees: Basic Tree Terminologies, Different types of Trees: Binary Tree, Threaded Binary Tree, Binary Sear
Tree, AVL Tree; Tree operations on each of the trees and their algorithmscavithlexity analysis.
Applications of Binary Trees. B Tree, B+ Tree: definitions, algorithmsaawadysis.

[10 hrs] (CO2, CO4, CO5)

Module 4: Sorting and Hashing
Objective and properties of different sorting algorithms: Selection Sort, Bubble Soripim&antt, Quick Sort,
Merge Sort, Heap Sort; Performance and Comparison among all the methaskiisig.

[10 hrs] (CO3)

Module 4: Graph

Basic Terminologies and Representations, Graph search and traversal algorithms and complexity analysis.
[6 hrs] (CO2, C@)

Course OQutcomes:
The student will be able to:

. For a given algorithm student will able to analyze the algorithms to determine the time and computatic
complexity and justify theorrectness;

. Student will be able to handle operation like searching,tinsedeletion, traversing on various Data Structures
and determine time and computatiocamnplexity;

. Student will able to write an algorithm Selection Sort, Bubble Sort, Insertion Sort, Quick Sort, Merge Sort, He:
Sort and compare their performanceamt of Space and Time complexity;

. Students will be able to choose appropriate Data Structure as applied to specific problem dé&finition;

. Demonstrate the reusability of Data Structures for implementing complex iterative problems.

Suggested Books:

Page 10 of 102



=

I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Cl aBsastiac Structur es 0, "“efitom®Higuldisheemmd Debasi s, 2
Fundamentoal s Data St r u c tllustrated &dition by EllidHorowitz,

A

A

SartajSahni, Computer Scienégess.

AData Structures with C (Schaum'dsgion®cGralv HilhEgluc&8ienr i e <

Reference Books:

Al gor it hms, Data Structures, and Problem Sol vi ng
AddisonWesley PublishinGompany.
AHow to Solve it by Computer o, Hdutalonl mpressi on by
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Code:BTCS30218 Course Title: Object Oriented Programmin@L:0T:0P  [3Credits |
Pre-requisites: Programming in C

Detailed Contents:

Module 1: Introduction

Overview of C++, Sample C++ program, Differatata types, operators, expressions, and statements, arrays
and strings, pointers & function components, recursive functions,- ufined types, function overloading,
inline functions, Classes & Objecisl: classes, Scope resolution operator, passljgcts as arguments,
returning objects, and object assignment.

[8 hrs] (CO1)

Module 2: Classes & Objectg I
Constructors, Destructors, friend functions, Parameterized constructors, Static data members, Functions, Ar
of objects, Pointers to objectd)ig pointer, and reference parameter, Dynamic allocation of objects, Copy
constructors, Operator overloading using friend functions, overloading.

[8 hrs] (CO1, CO2)

Module 3: Inheritance

Base Class, Inheritance and protected members, Protected baselasisanice, Inheriting multiple base
classes, Constructors, Destructors and Inheritance, Passing parameters to base class constructors, Gre
access, Virtual base classes.

[8 hrs] (CO3, CO4)

Module 4: Virtual functions, Polymorphism
Virtual function, cdling a Virtual function through a base class reference, Virtual attribute is inherited, Virtual
functions are hierarchical, pure virtual functions, Abstract classes, Using
virtual functions, Early and late binding

[8 hrs] (CO3, CO4)
Module 5: Exception Handling

Basics of exception handling, exception handling mechanism, throwing mechanism, catching mechanism,
System Basics, File 1/0: Exception handling fundamentals, Exception handling options. C++ stream class
Formatted I/O, fstream and the Filesdas, Opening and closing a file, Reading and writing text files.

[10 hrs] (CO5)

Course Outcomes:

The student will be able to:

1. ldentify classes, objects, members of a class and the relationships among them needed to solve a spe

problem;

2. Demonstratehte concept of constructors and destructors. And create new definitions for some of th
operators;

3. Create function templates, overload functiemplates;

4. Understand and demonstrate the  concept of data encapsulationnheritance,

polymorphism with virtual dnctions;&
5. Demonstrate the concept of file operations, streams in C++ and variousuipulators.

Suggestedooks:
1. E. Balagurusamy, Object Oriented Programming with C++, Tata McGraw Hill.
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Reference Books:

1. Stanley B.Lippmann, JoseeLajoie: C++ Pripkth Edition, Addison Wesle012.
2. Herbert Schildt: The Complete Reference C++, 4th Edition, Tata McGraw26iilL,.
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Code:BTCS30318 Course Title: Data Structure & Algorithms LalOL:0T:4P  2Credits |
Task 1: Write a program to insert a new element at end as well as at a given position in an array.

Task 2: Write a program to delete an element from a given whose value is given or whose position is given.
Task 3: Write a program to find the location of a givelement using Line&earch.
Task 4: Write a program to find the location of a given element using Bideaych.
Task 5: Write a program to implement push and pop operations on a stack using linear array.
Task 6: Write a program to convert an infix exgssion to a postfix expression using stacks.
Task 7: Write a program to evaluate a postfix expression using stacks.
Task 8: Write a recursive function for Tower of Hanoi problem.
Task 9: Write a program to implement insertion and deletion operationgjugae using linearray.
Task 10: Write a menu driven program to perform following insertion operations in a single linked list:
1 Insertion abeginning
1 Insertion aend
1 Insertion after a givenode
1 Traversing a linkedist
Task 11:Write a menu driven pigram to perform following deletiooperations in a single linked list:
1 Deletion atbeginning
1 Deletion atend
1 Deletion after a givenode
Task 12: Write a program to implement push and pop operations on a stack using linked list.
Task 13: Write a progranto implement push and pop operations on a queue using linked list.
Task 14:Program to sort an array of integers in ascending order using bubble sort.
Task 15:Program to sort an array of integers in ascending order using selection sort.
Task 16: Programto sort an array of integers in ascending order using insertion sort.
Task 17:Program to sort an array of integers in ascending order using quick sort.
Task 18:Program to traverse a Binary search tree indPder, Inrorder and Posbrder.
Task 19: Pragram to traverse graphs usBIgsS.
Task 20: Program to traverse graphbsingDFS.

Lab Outcomes:
The student will be able to:

Improve practical skills in designing and implementing basic linear data stratgarghms;
Improve practical skills in designyrand implementing Nehnear data structur@gorithms;
Use Linear and Nothinear data structures to solve relevargblems;

Choose appropriate Data Structure as applied to specific problem defigition;
Implement Various searching algorithms and bectaneliar with their desigmethods.

S
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Reference Books:

1. A D a $tractureswith C (Schaum'sOutline S e r i 8eymoarLipschutz, 1st edition, McGraw Hill
Education.
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Code:BTCS30418 Course Title: Object Orienéd Programming Lab OL:0T:4P  2Credits |

List of Experiment:

Task 1: Write a program that uses a class where the member functions are defined inside a class.
Task 2: Write a program that uses a class where the member functions are defined outside a class.
Task3: Write a program to demonstrate the use of staticrdatabers.

Task 4: Write a program to demonstrate the use of constndatabers.

Task 5: Write a program to demonstrate the use of zero argument and paramet@niziedctors.

Task 6: Write a progam to demonstrate the use of dynaooigstructor.

Task 7: Write a program to demonstrate the use of explicit constructor.

Task 8: Write a program to demonstrate the use of initialiser

Task 9: Write a program to demonstrate the overloading of merg and decremenperators.

Task 10: Write a program to demonstrate the overloading of memory management operators.

Task 11: Write a program to demonstrate the typecasting of basic type to class type.

Task 12: Write a program to demonstrate the tyg&mg of class type to basic type.

Task 13: Write a program to demonstrate the typecasting of class type to class type.

Task 14: Write a program to demonstrate the multiple inheritances.

Task 15: Write a program to demonstrate the runtime polymomhis

Task 16: Write a program to demonstrate the exception handling.

Task 17: Write a program to demonstrate the use of class template.

Task 18: Write a program to demonstrate the reading and writing of mixed type of data.

Lab Outcomes:
The student wilbe able to:

1. Develop classes incorporating objectentedtechniques;

2. Design and implement objeotiented concepts of inheritance graymorphism;

3. lllustrate and implement STL class of containers and need for exceptions to handle errors for obje
oriened programs&

4. Design and implement any real world based problem involving GUI interface using- abjected
concepts.

Reference Books:
1. Stanley B. Lippmann, Joseelajoie: C++ Primer, 4th Edition, Addison We€l&g,
2. E. Balagurusamy, Object OrientecoBramming with C++, Tata McGraill.
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Code:BTAM304-18 Course Title: Mathematics Papdtl (Calculus 4L:1T:0P 4 credits
and Ordinary Differential Equations)

Detailed Contents:

Module 1:

Limit, continuity for functions with severable vables, partial derivatives, total derivative, Maxima, minima
and saddle points; Method of Lagrange multipliers, Multiple Integration: double and triple integrals (Cartesie
and polar), Change of order of integration in double integrals, Change of var{@aeesian to polar),
Applications of double and triple integrals to find surface area and volumes.

[CO1,CO2] (12Hrs)

Module 2:
Sequence and series, Bolzano Weirstrass Theorem, Cauchy convergence criterion for sequence, uni
convergence, convergenoef positive term series: comparison
test , Raabeds t etestt Cauclyantegral test, logadathmicttestsAlternating series, Leibnitz
test, Power series, Taylor's series, Series for expahdngonometric and logarithmic functions.
[CO3] (13Hrs.)
Module 3:
Exact, |linear and Bernoullibés equations, Eul er 0 ¢
p, equations solvable for yypeequations solvabl e
[CO4] (12 hrs.)
Module 4:
Second and higher order linear differential equations with constant coefficients, method of variation
par ameters, Equati ons reduci ble to Iinear eqgua
equations.

[CO5] (12 hrs.)

Course QutcomesAt the end of the course, the student will be able to:

1. Understand the functions of several variables that are essential in most branches of engineering;

2. Apply multiple integrals to deal with areas and volumes of various stescithich are quite significant
in realworld;

3.  Formulate and solve engineering problems related to convergence, infinite series, power series ¢
Taylor series;

4.  Create, select and utilize the learnt techniques of first degree ordinary differential exjt@mtoodel
real world problems &;

5.  Be acquainted with the knowledge required to solve higher order ordinary differential equations.

Textbooks/References:

1. G.B. Thomas and R.L. Finney, Calculus and Analytic geomeW)E@ition, Pearson, Reprir2002.
2. T. Veerarajan, Engineering Mathematics for first year, Tata Mc&tdiwNew Delhi, 2008.

Page 17 of 102



I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

w

N.P. Bali and Manish Goyal, A text book of Engineering Mathematics, Laxmi Publications, R2ptiht,
4. Erwin Kreyszig, Advanced Engineering MathematiéQ,EEﬁition, JohrWiley & Sons,
2006.

5. W.E. Boyce and R.C. DiPrima, Elementary Differential Equations and Boundary Value Problems, 9t
Edition, Wiley India,2009.
6. E.A. Coddington, An Introduction to Ordinary Differential Equations, Prentice Hall India, 1995.
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Development of Societies Course code: HSMC148B

Credits: 3
COURSE TOPIC

2.1UnitI: SocialDevelopment (5 hours)
1. Concepts behind the origin of Family, Clan Sodiety
2. Different SociaSystems
3. Relation between Human being &utiety
4. Comparative studies on different models of Social Structures and their evolution

2.2 Unit Il: Political Development (3 hours)
1. Ideas of Political Systems as learnt fridiatory
2. Different models of Governing system and their comparativdy

2.3 Unit lll: EconomicDevelopment (18 hours)
1. Birth of Capitalism, SocialisnMarxism
2. Concept of development in pBritish, British and post British periedBarter,
Jajmani
3. Idea of development in currertintext.
4. E. F. Schumacher's idea of development, Budékmomes. Gandhian idea of

development. Swaraj abecentralization.

3. READINGS
3.1 TEXTBOOK:
3.2*REFERENCEBOOKS:

4. OTHER SESSIONS
4.1 *TUTORIALS:
4.2 *LABORATORY:
4.3*PROJECT: Possible projects in this coucseldbe
a) Interact with local communities and understémeirissues.

b) Study local cottage industry and agricultural practices. Role of engineering and
specializeknowledge.
C) Evaluation of technology in the context of its application. Social impact of

technology. Environmental impact of technology. Evaluation from a holistippetive.
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

PHILOSOPHY
Course code: HSMC10218

Credits: 3
COURSE TOPICS:

2.1Unit 1:
The difference between knowledge (Vidya) and Ignorance (Avidya):
a. Upanishads;
b. Six systems orthodox and Heterodox SchoolmdianPhilosophy.
c. GreekPhilosophy:

2.2Unit 2:
Origin of the Universe:
1 NasidiyaSukta: "Who eal | yknows ?0
1 Brhadaranyaka Upanishad; Chandogya Upanishad:gdtinSelf, real andnreal.
1 Taittiriya UpanishadSikshaValli.
1T Pl atobébs Symposi um: Landkkowladge. t he source of desir
1T Socr at i c bkeowledge dgiscdvery.
1 Language: Word as root of knowledg8h ar t r ahari 6 sVakyapadi yam)
1 Fourteen Knowledge basis as a sources of Vidya: Four Vedas; Six auxiliary sciences (Vedangas); Pura

Nyaya, Mimamsa and Dharr8astras.

2.3 Unit 3:
Knowledge as PoweFErancis Bacon. Knowledge as both power andredlization in Bagavad Gita.

2.4 Unit 4:
Knowledge as oppression: M. Foucault. Discrimination between Rtam and Satyam in Indian Philosophy

2.5Unit 5:

Knowledge as invention: Modern definition of creativity; stiic activity in the claim that science
invents new things at least through technology.

2.6 Unit 6:
Knowledge about the self, transcendental self; knowledge about society, polity and nature.

2.7Unit7:
Knowledge about moral and ethics codes.

2.8 Unit 8:
Tools ofacquiring knowledge: Tantrayuktis, a system of inquiry (Caraka, Sushruta, Kautilya, Vyasa)

3. READINGS
1. Copleston, Frederick, History of Philosophy, Vol. 1.Great Britain: Continuum.

2 Hiriyanna, M. Outlines of Indian Philosophy, Motilal Banarsidass iBabts; Fifth Reprint
edition(2009)
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

3 Sathaye, Avinash, Translation of Nasadbyikta
4,

Ralph T. H. Griffith. The Hymnsl1963f t he agveda.
5. Raju, P. T. Structural Depths of Indian Thought, Albany: State University of New York
Pres.

Plato, Symposium, HamiltdPress.

Kautilya Artha Sastra. Penguin Books, Neelhi.

Bacon, NovaOrgum

Arnold, Edwin. The Son@elestial.

FoucaultKnowledge/Power.

. Wildon, Anthony, System @tructure.

. Lele,W.K. TheDoctrineof Tantrayukti.VaranasiChowkambaSeries.
. Dasgupta$. N. Historyof IndianPhilosophyMotilalBanasidasDelhi.
14.

Passmore, John, Hundred Years of Philosdpégguin.

4. OTHERSESSIONS:
4.1 Mode ofConduct

5.

ASSESSMENT (indicativenly):

Ask students to do term papers, for example, wriiggraphical details of founders, sustainers,
transmitters, modifiers, rewriters; translating monographs of less known philosophers such as K.
Bhattacharys, Daya Krishna, Gopinath Bhattacharya; comparative study of philosophical system such
Madhyasha Darshan.

OUTCOME OF THECOURSE:

Students will develop strong natural familiaritywithhumanities along with right understanding
enabling them to eliminate conflict and strife in the individual and society. Students shall be able to relat
philosophy to literature, culture, society and lived experience ceortsdered.
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course CodeBTES30118  [Course Title: Digital Electronics 3L:0T:0P [3Credits |
Detailed Contents:

Module 1:

NUMBER SYSTEMS: Binary, Octal, Decimal, Hexadeeimhm . Nu mber base conver si
signed Binary numbers. Binary Arithmetic, Binary codes: Weighted BCD, Gray code, Excess 3 code, ASCII
LOGIC GATES: AND, OR, NOT, NAND, NOR, Exclusiv®R and ExclusiveNOR. Implementations of Logic
Functians using gates, NANDIOR implementations.

Module 2:

BOOLEAN ALGEBRA: Boolean postulates and law®e-Mor gandés Theor em, Princ
expressiori Boolean function, Minimization of Boolean expressiédnSum of Products (SOP), Product of
Suns (POS), Minterm, Maxterm, Canonical forms, Conversion between canonical forms, Karnaugh mz
Mi ni mi zati on, Do n0-tMcGluskeyemethod.ndi t i ons, Qui ne

Module 3:

COMBINATIONAL CIRCUITS: Design procedurei Adders, Subtractors, BCD adder, Magnitude
Comparator, Multiplexer/Demultiplexer, encoder/decoder, parity checker, code converters. Implementation
combinational logic using MUX, BCD to 7 segment decoder.

SEQUENTIAL CIRCUITS: Flip flops SR, JK, T, D and Master slave, Excitation table, Edge triggeawnel
Triggering, Realization of one flip flop using other flip flops. Asynchronous/Ripple counters, Synchronou:
counters, Module counter, Ring Counters. Design of Synchronous counters: state diagram, Circui
implementation. Shift registers.

Module 4:

MEMORY DEVICES: Classification of memories, RAM organization, Write operation, Read operation,
Memory cycle. ROM organization, PROM, EPROM, EEPROM, Programmable

logic array, Programmable array logic, complex Programmable logic devices (CPLDS), Fiehinadle
Gate Array (FPGA).

A/D & D/IA CONVERTORS: Analog & Digital signals. sample and hold circuit, A/D and D/A conversion
techniques (Weighted type,-BR Ladder type, Counter Type, Dual Slope type, Successive Approximation

type).

COURSE OUTCOME: At the end of course the student will be able to:

1 Demonstrate the operation of simple digital gates, identify the symbols, develop the truth table for tho
gates; combine simple gates into more complex circuits; change binary, hexadecimal, octal numbers to tt
decimal equivalent an vioeersa.

2. Demonstrate the operation of a ffipp. Design counters and clear the concept of shift registers.

3. Study different types of memories and their applications. Convert digital signal into analog aretsace

SuggestedReadings/ Books:

1. Morris Mano,Digital Design, Prentice Hall of India Pvt. Ltd

2. Donald P.Leach and Albert Paul Malvirdigital Principles and Applications, 5 ed., Tata McGraw
HillPublishing CompanyLimited, New Delh2003.

3. R.P.Jain,Modern Digital Electronics 3 ed., Tata McGrawHill publishing company limited, New
Delhi, 2003.

4. ThomasL. Floyd, Digital Fundamentals, Pearson Education, Inc, New Delk03

5 Ronald J. Tocci, Neal S. Widmer, Gregory L. MoBgjital System- Principles and Applications,
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PearsonHucation.
6. Ghosal, DigitaElectronics, Cengagéearning.
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Course Code:BTES30218  Course Title: Digital Electronics Lab ~ OL:0T:2P  [1Credits |

List of Experiments:

Task 1:
Task 2:
Task 3:
Task 4:
Task 5:
Task 6:
Task 7:
Task 8:
Task 9:
Task 10:
Task 11:

To verify the Truth-tablesof all logic gates.

Torealizeandverify the Half & full addercircuitsusinglogic gates.
TorealizeHalf & full subtractorircuits usinglogic gates.

To realize Encoder arldecodercircuits

To realize Multiplexecircuits

To realize 4bit binary-gray & gray-binaryconverters.

To realizecomparatocircuit for two binarynumbersof 2-bit each.
To realize Full adder & full subtractor circuits using encoder.
To design Full adder & full subtractor circuits usmagltiplexer.
To designandverify the Truthtablesof all flip-flops.

To designMod-6/Mod-9 synchronousip-down counter.

Course Outcomes

At the end of this course student will demonstrate the ability to:
1. Realize combinational circuits using logjates.
2. Realize sequential circuits using logiates.
3. Realize various types of Fhilops andcounters
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Fourth
Sanester
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ICourse Code:BTES40118 |Course Title: Computer Organization & Architectur3L:1T:0P [3Credits |
Pre-requisites: Digital Electronics

Detailed Contents:

Module 1: Functional blocks of a computer

CPU, memory, inpubutput subsystems, control uninstruction set architecture of a CPUregisters,
instruction execution cycle, RTL interpretation of instructions, addressing modes, instruction set. Cése stud
instruction set of 8085 processor.
Data representation: signed number representation, faretl floating point representations, character
representation. Computer arithmetianteger addition and subtraction, ripple carry adder, carry-&wad
adder, etc. multiplicatioin shift-and add, Booth multiplier, carry save multiplier, etc. Divisiestoring and
nonrestoring techniques, floating point arithmetic.

[10 hrs] (CO1, CO2)

Module 2: Introduction to x86 architecture.
CPU control unit design: Hardwired and migrogrammed design approaches, Case stutbsign
of a simple hypthetical CPU.
Memory system design: semiconductor memory technologies, memory organization. Peripheral devices ¢
their characteristics: Inpututput subsystems, 1/0O device interface, 1/0 tran$f@regram controlled, interrupt
driven and DMA, privilegd and norprivileged instructions, software interrupts and exceptions. Programs and
processesrole of interrupts in process state transitions, 1/0 device interfaS€dl, USB.

[12 hrs] (CO2, CO4)

Module 3: Pipelining

Basic concepts of pipelining, thrghput and speedup, pipeline hazards.

Parallel Processors: Introduction to parallel processors, Concurrent access to memory and cache coherenc
[10 hrs] (CO5)

Module 4: Memory Organization
Memory interleaving, concept of hierarchical memory organizatiache memory, cache size vs. block size,
mapping functions, replacement algorithms, write policies.

[10 hrs] (CO3)

Course Qutcomes:
The student will be able to:

1. Understand functional block diagramrafcroprocessor;

2. Apply instruction set for Writing assdaty language@rograms;

3. Design a memory module and analyze its operation by interfacing wittPtdg
4. Classify hardwired and microprogrammed control uréts;

5. Understand the concept of pipelining and its performameteics.

Suggested Books:

1. AiComput erza®i ganand AMaro,i tectur eo, Mor i s

2. iComputer Organization and Design: The Hardwar ¢
and JohrL. HennessyElsevier.

3. AComput er Organi zation and Embedded SyHilHghms 0,
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Education.

Reference Books:

1 AComputer Architecture and
2 AComputer Organization and
Stallings, PearsdBducation.

3 ACopmter System Design and Architectureo, 2nd
Pearsorieducation.

ni zat iFHiln 0, 3rd

Or gan
Architecture: Desi

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

ceeeeeeceeeceeeceeeceeeeceeeeceeeeceeeeeeeceeeeeeeeeeececce..

Page 27 of 102



I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Code:BTCS40218 Course Title: Operating Systems3L:1T:0P  3Credits |
Detailed Contents:

Module 1: Introduction
Concept of Opetang Systems, Generations of Operating systems, Types of Operating Systems, OS Servic
System Calls, Structure of an @&ayered, Monolithic, Microkernel Operating Systems, Concept of Virtual
Machine. Case study on UNIX and WINDOWS Operating System.

[6 hrs] (CO1)

Module 2: Processes
Definition, Process Relationship, Different states of a Process, Process State transitions, Process Control B
(PCB), Context switching
Thread: Definition, Various states, Benefits of threads, Types of threads, Conaeptithireads,
Process Scheduling: Foundation and Scheduling objectives, Types of Schedulers, Scheduling criteria: C
utilization, Throughput, Turnaround Time, Waiting Time, Response Time; Scheduling algorithremitinee
and Nonpre-emptive, FCFS, SJRR; Multiprocessor scheduling: Real Time scheduling: RM and.EDF
[10 hrs] (CO2, CO3)

Module 3: Inter-process Communication

Critical Section, Race Conditions, Mut ual Excl
Solution, The Produc&onsumer Problem, Semaphores, Event Counters, Monitors, Message Passinc
Cl assical | PC Problems: Reader 6s &ettWriter Probl e

[8 hrs] (CO2)

Module 4: Deadlocks
Definition, Necessary and sufficient conditions for Deadlock, De&dhwevention, Deadlock Avoidance:
Bankerds algorithm, Deadl ock detection and RecoO\

[8 hrs] (CO3)

Module 5: Memory Management
Basic concept, Logical and Physical address map, Memory allocation: Contiguous Memory alideagdn
and variable partitiorinternal and External fragmentation and Compaction; Paging: Principle of opdration
Page allocatioiHardware support for paging, Protection and sharing, Disadvantages of paging.
Virtual Memory: Basics of Virtual Memory Hardware and control structuréd_ocality 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 RecentliRrised

[10 hrs] (CO4)

Module 6: I/O Hardware

I/O devices, Device controllers, Direct memory access Principles of I1/0O Software: Goals of Interrupt handlel
Device drivers, Device independent I/O software, Secor8tusage Structure: Disk structure, Dstheduling
algorithms

File Managemein Concept of File, Access methods, File types, File operation, Directory structure, File Syster
structure, Allocation methods (contiguous, linked, indexed), Free Space Management (bit vector, linked li
grouping), directory implementation (linear liegsh table), efficiency and performance.

Disk Management: Disk structure, Disk schedulingCFS, SSTF, SCAN, SCAN, Disk reliability, Disk
formatting, Bootblock, Bad blocks.

[8 hrs] (CO5, CO6)
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Course Outcomes:

The student will be able to:

1

w

Explain basicoperating system concepts such as overall architecture, system calls, user mode and ker
mode;

Distinguish concepts related to processes, threads, process scheduling, race conditions asectionsal
Analyze and apply CPU scheduling algorithmsadleck detection and prevention algorithms;

Examine and categorize various memory management techniques like caching, paging, segmentation, vir
memory, and thrashing;

Design and implement file management systém;

Appraise higHevel operating systent®ncepts such as file systems, esskeduling algorithms and various

file systems.

Suggested Books:
1. Operating System Concepts Essentials, 9th Edition by Avi Silberschatz, Peter Galvin, Greg Gagne, Wil

Asia StudenEdition.

2. Operating Systems: Internaad Design Principles, 5th Edition, William Stallings, Prentice Hall of India.

Reference Books:

1 Operating System: A Desigoriented Approach, 1st Edition by Charles Crowley, Irwin Publishing

2. Operating Systems: A Modern Perspective, 2nd Edition by Garytg AddisonWesley

3. Design of the Unix Operating Systems, 8th Edition by Maurice Bach, Prétditef India

4. Understanding the Linux Kernel, 3rd Edition, Daniel P. Bovet, Marco Cesati, O'Reilly and Associates
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Course Code:BTCS40318 Course Title: Design and Analysis of Algorithm3L:1T:0P  [3Credits |
Pre-requisites: Data Structures

Detailed Contents:

Module 1: Introduction

Characteristics of algorithm. Analysis of algorithm: Asymptotic analysis of complexity bdurelst, average

and worstcase behavior; Performance measurements of Algorithm, Time and spaceffsadealysis of
recursre  al gorithms through recurrence relations: S
theorem.

[8 hrs] (CO1)

Module 2: Fundamental Algorithmic Strategies

Brute-Force, Greedy, Dynamic Programming, BranahdBound and Backtracking methodolegifor the

design of algorithms; lllustrations of these techniques for Prelfaiving: Bin Packing, Knap Sack, TSP.
[10 hrs] (CO1, CO2)

Module 3: Graph and Tree Algorithms
Traversal algorithms: Depth First Search (DFS) and Breadth First Search (BF8gsSpath algorithms,
Transitive closure, Minimum Spanning Tree, Topological sorting, Network Flow Algorithm.

[10 hrs] (CO3)

Module 4: Tractable and Intractable Problems
Computability of Algorithms, Computability classe®, NP, NPcomplete and NfhardCo ok 6 s t heor
Standard NRRomplete problems and Reduction techniques

[8 hrs] (CO5)

Module 5: Advanced Topics
Approximation algorithms, Randomized algorithms, Heuristics and their characteristics.

[6 hrs] (CO1, CO4, CO5)
Course Outcomes:

The student will be able to:

1. For a given algorithms analyze weorstse running times of algorithms based on asymptotic analysis and
justify the correctness afgorithms;

2. Explain when an algorithmic design situation calls for which design paradigm (greedy/ divide an
conqer/backtracletc.);

3. Explain model for a given engineering problem, using tree or graph, and writethe corresponding algoritt
to solve theroblems;

4. Demonstrate the ways to analyze approximation/randomized algorithms (expected running tim
probability of eror); &

5. Examine the necessity for NP class based problems and explain the use of heuristic techniques.

Suggested Books:
1. Introduction to Algorithms, 4TH Edition, Thomas H Cormen, Charles E Liesdrsmald
L Rivest and Clifford Stein, MIT Press/McGrakill.
2. Data Structures and Algorithms in C++, Weis8gedition,Pearson.
3. Fundamentals of Computer Algorithim$&. Horowitz, Sartaj Saini, GalgoRublications.
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Reference Books )

1. Algorithm Design, $Edition, Jon Kleinberg and EvaTard@garson.

2. Algorithm Design: Foundations, Analysis, and Internet Examples, Second Edition, Michael T Goodrich an
Roberto Tamassid\Viley.

3. Algorithms-- A Creative Approach, 3RD Edition, Udi Manber, Addisafesley, ReadingylA.

eeeeeeceeeeeeeeceeeeeeeeeeeeeeceeceeeeeeeeeeeeeeeeceece.
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Course Code:BTES40218 [Course Title: Compuer Organization & Architecture LatOL:0T:2P  [1Credits |
List of Experiment:

Task 1: Computer AnatomyMemory, Ports, Motherboard and add cards.

Task 2: Dismantling and assemblirigC.

Task 3: Introduction to 808%it.

Task 4: 2. Addition of two 8 bit numérs, sum ®it.

Task 5: Subtraction of two 8 bit numbers

Task 6: Find 106s cohtpumeement of 8

Task 7: Find 206s cohtpumeement of 8

Task 8: Shift an 8bit no. by onébit.

Task 9: Find Largest of two 8 bitumbers.

Task 10: Find Largest amaman array of ten numbers I&).

Task 11: Sum of series of 8 bit numbers.

Task 12: Introduction to 8086 Kkit.

Task 13: Addition and subtraction of two 16 bit numbers, sunbit6

Task 14: | mpl ement of Boothés algorithm for arithme
Task 15: Find 16s and 2 é&@snumbermpl|l ement of 16
Task 16: Implement simple programs using 1/0O bas#érface.

Lab Outcomes:

The student will be able to:

1. Assemble personaomputer;

2. Implement the various assembly language programs for basic arithmetic matldpgrations&

3. Demonstrate the functioning of microprocessor/microcontroller basedsystems
with 1/0O interface.

Reference Books:
1. Fundamentals of Microprocessors and Microcontrollers by B. Ram, DhanpauBaiations.
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Course Code:BTCS40418|Course Title: Operating Systems LalOL:0T:4P  2Credits |
List of Experiment:

Task 1: Installation Processf various operating systems.
Task 2: Implementation of CPU scheduling algorithms to find turnaround time and waiting time. a) FCFS b

SJF ¢) Round Robin (premptive) d) Priority.

Task 3: Virtualization, Installation of Virtual Machine Software and inlstidn of Operating System on Virtual
Machine.

Task 4: Commands for files & directories: cd, Is, cp, md, rm, mkdir, rmdir. Creating and viewing files using
cat. File comparisons. Disk related commands: checking disk free spaces. Processes in linu
conrecting processes with pipes, background processing, managing multiple processes. Backgrot
process: changing process priority, scheduling of processes at command, batch commands, Kill,
who, sleep. Printing commands, grep, fgrep, find, sort, cal, bahmech, file. File related
commands ws, sat, cagep.

Task 5: Shell Programming: Basic of shell programming, various types of shell, Shell Programming in basl

conditional & looping statement, case statements, parameter passing and argumentsiasted, var
shell keywords, creating shell programs for automate system tasks, report printing.

Task 6: Implementation of Bankers algorithm for the purpose of deadlock avoidance.

Lab Outcomes:

The student will be able 1o
1. Understand and implement basic seeg and functionalities of the operatsygtem;

Analyze and simulate CPU Scheduling Algorithms like FCFS, Round Robin, SJF, and Priority;
Implement commands for files addectories;

Understand and implement the concepts of gitetyramming;

Simulate fle allocation and organization techniqu&s;

Understand the concepts of deadlock in operating systems and implemeint mingiiprogramming
system.

o akrwN

Reference Books:
1. Operating Systems: Design and Implementation, Albert S. Woodhull and Andrew S. TaneRbarson
Education.

///////////////////////////////////////////
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Course Code:BTCS40518 Course Title: Design and Analysis of Algorithms La0L:0T:4P  2Credit |
List of Experiment:

Task 1: Code and analyze solutions to following problem with gisteategies:
I.  Knap Sack using greedpproach
ii. Knap Sack using dynamapproach

Task 2: Code and analyze to find an optimal solution to matrix chain multiplication using dynamic
programming.

Task 3: Code and analyze to find an optimal solution to TSP using dynamic programming.

Task 4: Implementing arapplication of DFS suchs:

I.  to find the topological sort of a directed acydraph
ii. to find a path from source to goal imeaze.

Task 5: Implement an application of BFS suah:
I. to find connected components of an undirected graph
ii. tocheck whether a givagraph is bipartite.

Task 6: Code and analyze to find shortest paths 1in
algorithm.

Task 7: Code and analyze to find shortest paths in a graph with arbitrary edge weights using-Bellman
Fordalgorithm.

Task 8: Code and analyze to find shortest paths 1in
algorithm.

Task 9: Code and analyze to find the minimum spanningitreeweighted, undirected graph using
Pr i abgorithm

Task 10: Code and analyze to firtle minimum spanning tree in a weighted, undirected graph using

Kr us lalgotitismd

Task11: Coding any real world problem or TSP algorithm using any heuristic technique.
Lab Outcomes:

The student will be able to:
1. Improve practical skills in designing @mmplementing complex problems with differéathniques;
2. Understand comparative performance of strategies and hence choose appropriate, to apply to specif
problemdefinition;
3. Implement Various tree and graph based algorithms and become familiareiittietsign methods;
4. Design and Implement heuristics for real world problems.

Reference Books
1. Data Structures and Algorithms in C++, Weis8gdition,Pearson

2. Data Structures and Algorithms using Python and C++, David M. Reed and John Zelle, 2009 editi
(available as e book), Franklin BeedleA&sociates.
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UNIVERSAL HUMAN VALUES 2: UNDERSTANDING HARMONY
Course coa: HSMC12218

Credits: 3

COURSE TOPICS:

The course has 28 lectures and 14 practice sessions in 5 modules:

Module 1: Course Introduction - Need, Basic Guidelines, Content and Process for Value Education

1.
2.

3.
4.

o 0

Purpose and motivation for the course, recapitutafiom Universal Humakaluesl|
SeltExploratioriwhatisit>l t s content and process; ONat ur al
as the process for setfxploration.

Continuous Happiness and ProspeAtiook at basic HumaAspirations

Right uncerstanding, Relationship and Physical Facilitlye basic requirements for fulfilment of
aspirations of every human being with their corpedrity

Understanding Happiness and Prosperity corregtlgritical appraisal of the currestenario.

Method tofulfil the above human aspirations: understanding and livingrnimony at various levels.
Include practice sessions to discuss natural acceptance in human being as the innate acceptance for |
with responsibility (living in relationship, harmony and- @xistence) rather than as arbitrariness in
choice based on likindisliking.

Module 2: Understanding Harmony in the Human Being- Harmony in Myself!

7.
8.
9.

10.
11.

12.

Understanding human beingasasca i st ence of the se@éBodedt o611 6
Understandingte needs of S e happinéséandphysidakility 6 Bo dy 6
Understanding the Body as an ienpyemm ument of 0Ol
Understandinghe characteristicandactivitiesof 6 lariddharmonyin 6 | 6

Understanding the harmony bfvith the Body: Sanyam and Health; correct appraisal of Physical
needs, meaning of Prosperityietail

Programs to ensure Sanyam bieglth.

Include practice sessions to discuss the role others have played in making material goods available
me. Identiy i ng from oneds own | ife. Di fferenti ate
program for ensuring health vs dealing with disease.

Module 3: Understanding Harmony in the Family and SocietyHarmony in Human-Human Relationship

13.

14.
15.

16.

17.

Understanding values ihumanrhuman relationship; meaning dfistice

(nine universal values in relationships) and program for its fulfilment to ensure mutual happiness; Tru
and Respect as the foundational values ofrelationship.

Understanding the meaning of Trust; Differeneéneen intention and competence

Understanding the meaning of Respect, Difference between respect and differentiation; the other sali
valuesinrelationship.

Understanding the harmony in the society (society being an extension of family): Resolutiperigros
fearlessness (trust) and-egistence as comprehensive HunGoals.

Visualizing a universal harmonious order in sociéindivided Society, Universal Ordeirom family
to worldfamily.
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Include practice sessions to reflect on relationships in yamdstel and institute as extended family, real life
examples, teachestudent relationship, goal of education etc. Gratitude as a universal value in relationship
Di scuss with scenari os. Elicit examples from st

Module 4: Understanding Harmony in the Nature and Existence Whole existence as Coexistence

18.  Understanding the harmony in fdature

19. Interconnectedness and mutual fulfilment among the four orders of ratneelability and self
regulationinnature

20. Understanding Existence as-€xistence of mutually interacting units in-glervasivespace

21. Holistic perception of harmony at all levelfexistence.
Il nclude practice sessions to discuss human be
used), pollution, depletion of res@es and role of technology etc.

Module 5: Implications of the above Holistic Understanding of Harmony on Professional Ethics

22. Natural acceptance of humaalues

23.  Definitiveness of Ethical Humadonduct

24.  Basis for Humanistic Education, Humanistic ConstitwindHumanistic UniversaDrder

25. Competence in professional ethics: a. Ability to utilize the professional competence for augmentir
universal human order b. Ability to identify the scope and characteristics of people friendly and eco
friendly production systems, c. Ability to identify and develop appropriate technologies and
management patterns for above productgstems.

26. Case studies of typical holistic technologies, management models and prodystams.

27. Strategy for transition from the preserdtstto Universal Human Order: a. At the level of individual:
as socially and ecologically responsible engineers, technologists and managers b. At the level of socit
as mutually enriching institutions anchanizations.

28. Sumup.

Include practice Exerciseand Case Studies will be taken up in Practice (tutorial)

Sessions eg. to discuss the conduct as an engineer or scientist etc.

READINGS:

3.1 Text Book

1. Human Values and Professional Ethics by R R Gaur, R Sangal, G P Bagaria, Excel Books, New Delhi,
2010.

3.2 ReferenceBooks

e
NRPOOIXIND WD

. JeevarVidya: Ek Parichaya, A. Nagaraj, JeevarVidya Prakashan, Amarkantak999.

Human Values, A.N. Tripathi, New Age Intl. Publishers,New D&aD4.
The Story of Stuf{Book).

TheStoryof My Experimentsvith Truth- by MohandaskaramclandGandhi
Small is Beautiful E. FSchumacher.

Slow is Beautiful CecileAndrews
Economy of Permaneneel CKumarappa
Bharat Mein Angreji Raj PanditSunderlal
Rediscovering IndiabyDharampal

. Hind Swaraj or Indian Home Ruidby Mohandas KGandhi
.India Wins FreedommMaulana Abdul Kalamzad
. Vivekananda Romain RollandEnglish)
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13. Gandhi- Romain RollandEnglish)

OUTCOME OF THE COURSE:

By the end of the course, students are expected to become more aware of themselves, and their surroun
(family, society, nature); they would become more responsible in life, and in handling problems with sustainal
solutions, while keeping human relationships and human nature in mind. They would have better critical abili
They would also become sensitive t@ithcommitment towards what they have understood (human values,
human relationship and human society). It is hoped that they would be able to apply what they have learn
their own self in different dago-day settings in real life, at least a beginnvauld be made in thidirection.

This is only an introductory foundational input. It would be desirable to follow it up by

a) Faculty-student or mentementee programs throughout their time withitreitution.
b) Higher level courses on human values in easyect of living. E.g. as@ofessional.
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Course Code:EVS10318 [Course Title: Environmental Studies L:2; T:0; P:0 |0Credits

Detailed Contents:
Module 1: Natural Resources: Renewable and nerenewable resources

Natural resources and associgteablems.

a) Forest resources: Use and oeeploitation, deforestation, case studiesnfiér extraction, mining,
dams and their effects on forest and triiedple.
b) Water resources: Use and ouagilization of surface and ground water, floods, drought, conflicts over
water, damenefits angbroblems.
¢) Mineral resources: Use and exploitatioenvironmental effects of extracting and using mineral
resources, castudies.
d) Food resources: World food problems, changes caused by agriculture and overgrazing, effects of moc
agriculture, fertilizespesticide problems, water logging, salinity, caselies.
e) Energy resources: Growing energy needs, renewable angnewable energy sources, use of alternate
energy sources. Castidies.
f) Land resources: Land as a resource, land degradation, man induced landslides, soil erosion
desertification.
A Roleof an individual in conservation of naturasources.
A Equitable use of resources for sustainéifdstyles.

Module 2: Ecosystems
Concept of an ecosystem. Structure and function of an ecosystem. Food chains, food webs and ecolog
pyramids. Introduiion, types, characteristic features, structure and function of folla»ziogystems:

a) Forestecosystem

b) Aquatic ecosystems (ponds, streams, lakes, rivers, oeesanaries)

Module 3: Biodiversity and its conservation
a) Introductioni Definition: genetic, spcies and ecosystediversity.
b) Biodiversity at global, National and lodalels.
¢) India as a megdiversitynation
d) Hot-sports obiodiversity.
e) Threats to biodiversity: habitat loss, poaching of wildlife, maldlife conflicts.
f) Endangered and endemic sgscofindia

Module 4: Social Issues and the Environment
a) From Unsustainable to Sustainabivelopment
b) Resettlement and rehabilitation of people; its problemsanderns.
c) Environmental ethics: Issues and possible solutions.
d) Climate change, global warmingcid rain, ozone layer depletion, Nuclear accidents and holocaust.
CaseStudies.
e) Publicawareness.

*ACTIVITIES

Nature club (bird watching, recognizing plants at institute/at home, recognizing local animals, appreciatir
biodiversity

Impart knowledge andhculcate the habit of taking interest and understanding biodiversity in and around the
college campus. The students should be encouraged to take interest in bird watching, recognizing local pla
herbs and local animals. The students should be ene&altagppreciate the difference in the local biodiversity
in their hometown, in the place of their study and other places they visit for vacationéteaks

Following activities must be included.

Identify a tree fruit flower peculiar to a place or havimggin from the place. Making high resolution big
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photographs of small creatures (bees, spiders, ants.

mosquitos etc.) especially part of body so that people can recognize (games on recognizing animals/plants
Videography/ photography/ information colleets on specialties/unique features of different types of

common creatures.

Search and explore patents and rights related to animals, trees etc. Studying miracles of mechanisms of
different body systems.

1(A) Awareness Activities:

a) Small group meetings abbwater management, promotion of recycle use, generation of less waste,
avoiding electricityaste

b) Slogan makingvent

c) Poster makingvent

d) Cyclerally

e) Lectures fromexperts

f)  Plantation

g) Gifting a tree to see its fulrowth

h) Cleanliness drive

)) Drive for segregtion ofwaste

) To live with some eminent environmentalist for a week or so to understawadrhis

j)  To work in kitchen garden faness

k) To know about the different varietiesmants

) Shutting down the fans and ACs of the campus for an haa or

m) Visit to a local area to document environmental assets
river/forest/grassland/hill/mountain/lake/Estuary/\Wagtds

n) Visit to a local polluted siteUrban/Rural/Industrial/Agricultural n) Visit to a Wildlife sanctuary, National
Park or BiospherBeserve

Suggested Readigs

1. Agarwal, K.C. 2001 Environmental Biology, Nidi Publ. Ltd. Bikaner.

2. BharuchaErach, The Biodiversity of India, Mapin Publishing Pvt. Ltd.,

Ahmedabad 380 013, IndiaEmail:mapin@icenet.néR)

Brunner R.C., 989, Hazardous Waste Incineration, McGraw Hill #&0p

Clark R.S., Marine Pollution, Clanderson Press Ox(®i)

Cunningham, W.P. Cooper, T.H. Gorhani, E & Hepworth, M.T. 2001, Environmental Encyclopedia,

Jaico Publ. House, Mumabail 96p

6. Hawkins R.E.Encyclopedia of Indian Natural History, Bombay Natural History Society, Borgipay

7. Heywood, V.H &Waston, R.T. 1995. Global Biodiversity Assessment. Cambridge Univ. Press 1140p.

8. Mhaskar A.K., Matter Hazardous, Tech8cience Publicatio(TB)

9. Miller T.G. Jr.Environmental Science, Wadsworth Publishing @&)

10. Odum, E.P. 1971. Fundamentals of Ecology. W.B. Saunders Co0.378p,

11. Townsend C., Harper J, and Michael Begon, Essentials of Ecology, Blackwell SdiByce

12. Trivedi R.K., Handbook of Environmental LayRules Guidelines, Compliances and Stadards, Vol | and
Il, Enviro Media(R)

13. Trivedi R. K. and P.K. Goel, Introduction to air pollution, TectBmence Publication (TB)

14. Wanger K.D., 1998 Environmental Management. W.B. SaunderBl@ladelphia,

15. USA 499p

ok w
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Course Code:HSMC10%t 18 |Course Title: Development of Societies 3L:0T:0P \3Credits ‘

Detailed Contents:
Unit I: SocialDevelopment (5 hours)

1. Concepts behind the origin of Family, Clan &uatiety

2. Different Social Systems

3. Relation between Human being adciety

4. Comparative studies on different models of Social Structures ancktodition

Unit Il:  Political Development (3 hours)

1. Ideas of Political Systems as learnt frbiistory
2. Different models of Governing system and their comparativey

Unit lll:  EconomicDevelopment (18 hours)

1. Birth of Capitalism, Socialisnilarxism

2. Concept of deMepment in preBritish, British and post British periedarter,Jajmani
3. Idea of development in current context.

4. E.F. Schumacher's idea of development, Buddhist economics.

5. Gandhian idea of development. SwamagiDecentralization.

PROJECT: Possible projets in this course could be
a) Interact with local communities and understand tissues.
b) Study local cottage industry and agricultural practices. Role of engineering and specialized knowledge

c) Evaluation of technology in the context of its application.i@ampact of technology. Environmental
impact of technology. Evaluation from a holistic perspective.
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Course Code:HSMC10218 Course Title;: PHILOSOPHY 3L:0T:0P [3Credits

Detailed Contents:

Unit 1:
The difference between knowledge (Vidya) and Ignorand@vidya):

a. Upanishads;
b. Six systems orthodox and Heterodox Schools of InBiaitosophy.
c. GreekPhilosophy:

Unit 2:
Origin of the Universe:

1 Nasidiya Sukta: "Whoreallgy n o ws ? 0
1 Brhadaranyaka Upanishad; Chandogya Upanishad:sdtinSelf, real andnreal.
i Taittiriya UpanishadSikshaValli.
T Pl atods Symposi um: L a ckhowladge. t he source of desi
T Socraticbdés met Hdiscdverg.f knowl edge as
1 Language: Word as root of knowledgeBh ar t r ahari 6 sVakyapadiyam)
1 Fourteen Knowledge basis as a sources of Vidya: Y¥edas; Six auxiliary sciences (Vedangas); Purana,
Nyaya, Mimamsa and Dharngastras.
Unit 3:

Knowledge as Power: Francis Bacon. Knowledge as both power asrda&htion in Bagavad Gita.

Unit 4:
Knowledge as oppression: M. Foucault. Discrimination betwRtam and Satyam in Indian Philosophy.

Unit 5:
Knowledge as invention: Modern definition of creativity; scientific activity in the claim that science invents
new things at least through technology.

Unit 6:
Knowledge about the self, transcendental, glbwledge about society, polity and nature.

Unit 7:
Knowledge about moral and ethics codes.

Unit 8:
Tools of acquiring knowledge: Tantrayuktis, a system of inquiry (Caraka, Sushruta, Kautilya, Vyasa)

READINGS

1. Copleston, Frederick, History of Phitgdhy, Vol. 1.Great Britain: Continuum.

2 Hiriyanna, M. Outlines of Indian Philosophy, MotilalBanarsidass Publishers; Fifth Reprint edition
(2009)

3 Sathaye, Avinash, Translation MasadiyaSukta

4. Ral ph T. H. Griffith. The Hybethsl1963%f t he agveda.
5. Raju, P. T. Structural Depths of Indian Thought, Albany: State University of NewPfeds.

6. Plato, Symposium, Hamilton Press.
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7.
8.
9.
10.
11.
12.
13.

14.

KautilyaArtha Sastra. Penguin Books, NBlhi.

Bacon, NoveOrgum

Arnold, Edwin. The Songelestial.

Foucault Knowledge/Power.

Wildon, Anthony, System dbtructure.

Lele, W.K. The Doctrine of Tantrayukti. Varanasi: Chowkai®baes.
Dasgupta, S. N. History of Indian Philosophy, MotilalBanasidah)i.

Passmore, John, Hundred Years of PhilosoPeynguin.

ASSESSMENT (indicative only):

Ask students to do term papers, for example, writing biographical details of founders,

sustainers, transmitters, modifiers, rewriters; translating monographs of less known philosophers such as K
Bhattacharys, Daya Krishna, Gopindhattacharya; comparative study of philosophical system such as
MadhyasthaDarshan.

OUTCOME OF THE COURSE:

Students will develop strong natural familiarity with humanities along with right understanding enabling ther
to eliminate conflict and strife in thiadividual and society. Students shall be able to relate philosophy to
literature, culture, society and livedexperience caodmesidered.
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Course CodeBTCS40118 |Course Title: Discrete Mathematics [3L:1T:0P |4 Credits

Detailed contents:

Module 1:

Sets, Relation and Function: Operations and Laws of Sets, Cartesian Products, Binary Relation, Partial Orde
Relation Equivalence Relation, Image of a Set, Sum and Product of Functions, Bijective functions, Inverse a
Composite Function, Size of a Set, Finite and infinite Sets, Countable and uncountable Sets, Cantor's diag
argument and The Power Set theorem, ScaeBernstein theorem.

Principles of Mathematical Induction: The We&lkdering Principle, Recursive definition, The Division
algorithm: Prime Numbers, The Greatest Common Divisor: Euclidean Algorithm, The Fundamental Theorer
of Arithmetic.

C0O1,C02

Module 2:

Basic counting techniquésclusion and exclusion, pigedrole principle, permutation and combination.
CO3

Module 3:
Propositional Logic: Syntax, Semantics, Validity and Satisfiability, Basic Connectives and Truth Tables
Logical Equivalence: The Lasof Logic, Logical Implication, Rules of Inference, The use of Quantifiers. Proof
Techniques: Some Terminology, Proof Methods and Strategies, Forward Proof, Proof by Contradiction, Pre
by Contraposition, Proof of Necessity and Sufficiency.

C0O3,C04

Module 4:

Algebraic Structures and Morphism: Algebraic Structures with one Binary Operation, Semi Groups, Monoid
Groups, Congruence Relation and Quotient Structures, Free and Cyclic Monoids and Groups, Permutat
Groups, Substructures, Normal Subgroupgieltaic Structures with two Binary Operation, Rings, Integral
Domainand Fiels.
Boolean Algebra and Boolean Ring, Identities of Boolean Algebra, Duality, Representation of Boolea
Function, Disjunctive and Conjunctiidormal Form

CO4

Module 5:

Graphs and Trees: Graphs and their properties, Degree, Connectivity, Path, Cycle, Sub Graph, Isomorphi

Eulerian and Hamiltonian Walks, Graph Colouring, Colouring maps and Planar Graphs, Colouring Vertice

Colouring Edges, List Colouring, Perfect Grapkfimition properties and Example, rooted trees, trees and

sorting, weighted trees and prefix codes,&@innected component and Articulation Points, Shortest distances.
CO5

Suggested books:
1. Kenneth H. Rosen, Discrete Mathematics and its Applications M&Brawi Hill

2. SusannaS.Epp, Discrete Mathematics with Applications, 4th editdf@adsworthPublishing Co. Inc.
3. CL Liuand D P Mohapatra, Elements of Discrete Mathematics A Computer Oriented Approach, 3rd Editic
by, Tata McGraw Hill.
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Suggested refeence books:

1. J.P. Tremblay and R. Manohar, Discrete Mat hema-
TMG Edition, Tatavicgraw-Hill
2. NormanL.Bi ggs, Di screte Mathematics, 2nd Edition,

SeymourLipschutz, Mard.ipson,
3. Discrete Mathematics, Tata McGrawill

Course Outcomes

1. To be able to express logical sentence in terms of predicates, quantifiers, and logical connectives

2. To derive the solution for a given problem using deductive logic ancephey solution based on logical
inference

. For a given a mathematical problem, classify its algelstaicture

. To evaluate Boolean functions and simplify expressions using the properties of Bagiaa

. To develop the given problem as graph networkssaie with techniques of grapheory.

g w
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Fifth
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\Course Coce: BTCS501-18 Course Title: Database Management System# 3L:0T:0P | 3Credits

Detailed contents

Module 1: Database system architecture: Data Alasitva, Data Independence, D&efinition  Language
(DDL), Data Manipulation Language (DML). Data modefntity-relationship model, network model,
relational and object oriented data models, integrity constraints, data manipulation operation
[7hrs](CO 1, 2

Module 2: Relational query languages: Relational algebra, Tuple and domain relational calculus, SQL:
DDL and DML constructs, Open source and Commercial DBWE SQL, ORACLE, DB2, SQL server.
Relational database design: Domain and dafgendency, Armstrong's axioms, Normal forms, Dependency
preservation, Lossless design. Query processing and optimization: Evaluation of relational algek
expressions, Query equivalence, Join strategies, Query optimizigtoithans.

[10hrs](CO 2,9
Module 3: Storage strategies: Indices;tiges, hashing. [3hrs](CO 3)

Module 4: Transaction processing: Concurrency control, ACID property, Serializability of scheduling,
Locking and timestamp based schedulers, Mudtsion and optimistic Concurrency Control schemes,
Database recovery. [6hrs](CO 5, 6

Module 5: Database Security: Authentication, Authorization and access control, DAC, MAC and RBAC
models, Intrusion detection, SQL injection. [8hrs](CO 4, 5)

Module 6: Advanced topics: Object oriented and object relational databases, Logical databases, W
databases, Distributed databases . [8hrs](CO 4, 6

Course Outcomes:
At the end of the course the student should be able to:

CO 1: For a given query write relational algebra expressions for that query and optimize the develop:
expressions

CO 2: For a given specification of thequirement design the databases using ER method and normalization

CO 3: For a given specification construct the SQL queries for Open source and Commercial -DBMS
MYSQL, ORACLE, and DB2.

CO 4: For a given query optimize its execution using Query opé&tion algorithms

CO 5: For a given transactieprocessing system, determine the transaction atomicity, consistency, isolation
and durability.

CO 6: Implement the isolation property, including locking, time stamping based on concurrency control an
Seridizability of scheduling.

Suggested Books:

l.iDat abase Sy s,t6th Bditidhdon AbeapamsSiberschatz, Henry F. Korth, S. Sudarshan,
McGraw-Hill.
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Suggested reference books

1APrinciples of Dati8aase SykKdlehhsd @ wWliman Qoenputer Science
Press.

2 Fundament al s of ,Sha&titomy BR.EIm&sy antd 8. Mavadthe, Pearson Education
i Foundat i on s ,Reprint ByaSergebAbitebeld, Richard Hullictor Vianu, AddisoAWesley.

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

eeeeeceeeceeceeeeeeeeeeeeeeeeeceeceeeeeeeeeeeeeececece.
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Course Code: BTCS502-18 | Course Title: Formal Language & | 3L:1T:0P| 3Credits
Automata Theory

Detailed contents

Module 1: Introduction: Alphabet, languages and grammars, productions and derivation, skyqiom
hierarchy of languages. Regular languages and finite automata: Regular expressions and langua
deterministic finite automata (DFA) and equivalence with regular expressions, nondeterministic finit
automata (NFA) and equivalence with DFA, regularngrars and equivalence with finite automata,
properties of regular languages, pumping lemma for regular languages, minimization of finite automat
Contextfree languages and pushdown automata: Coiftegtgrammars (CFG) and languages (CFL),
Chomsky and Gaibach normal forms, nondeterministic pushdown automata (PDA) and equivalence witl
CFG, parse trees, ambiguity in CFG, pumping lemma for cofiteatlanguages, deterministic pushdown
automata, closure properties of CFLs. Contedisitive languages: Conrtesensitive grammars (CSG) and
languages, linear bounded automata and equivalence with CSG. Turing machines: The basic model
Turing machines (TM), Turingecognizable (recursively enumerable) and Tudegidable (recursive)
languages and their cloguproperties, variants of Turing machines, nondeterministic TMs and equivalence
with deterministic TMs, unrestricted grammars and equivalence with Turing machines, TMs as enumerato
Undecidability: Churchruring thesis, universal Turing machine, the endal and diagonalization
languages, reduction between languages and Rice s theorem, undecidable problems about languages.

[4hrs](CO 1)

Module 2: Regularlanguagesndfinite automata: Regular expressions and languages, deterministic finite
automata (PA) and equivalence with regular expressions, nondeterministic finite automata (NFA) an
equivalence with DFA, regular grammars and equivalence with finite automata, properties of regul
languages, pumpinigmmafor regularlanguagesminimizationoff finite automata.

[8hrs](CO 2, 3)

Module 3: Context-free languages and pushdowautomata Contexree grammars (CF@&nd languages
(CFL), Chomsky and Greibach normal forms, nondeterministic pushdown automata (PDA) and equivalen
with CFG, parse trees, ambiguity in CFG, pumping lemma for cofextlanguages, deterministic
pushdown automata, closure properté€FLs. [8hrs](CO 4,5)

Module 4: Context-sensitive language€ontextsensitive grammars (CSG) and languages, linear bounded
automata and equivalence wiitsG. [6hrs](CO 5)

Module 5: Turing machinesThe basic model for Turing machines (TM), Turing recognizable (recursively
enumerable) and Turirdecidable (recursive) languages and their closure properties, variants of Turing
machines, nondeterministic TMs and equivalence weterinistic TMs, unrestricted grammaasd
equivalencevith Turing machinesTMs asenumerators. [8hrs](CO 5.6)

Module6: Undecidability ChurchTuring thesis, universal Turing machine, the universal and
diagonalization languages, reductibetweenlanguagesand Ricestheorem,undecidableproblemsabout
languages. [8hrs](CO 7)
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Course Outcomes:
At the end of the course the student shouldhie to:

CO 1: Write aformal notationfor strings,languagesindmachines.

CO 2: Designfinite automatao accepia setof stringsof alanguage.

CO 3: Foragivenlanguageleterminewhetherthe givenlanguagas regularor not.
CO 4: Designcontextfreegrammargo generatestringsof contextfreelanguage.

CO 5: Determine equivalence of languages acceptedusi Pown Automata and languaggeratedy
contextfreegrammars

CO 6: Write thehierarchyof formal languagesgrammarsaandmachines.
CO 7: Distinguish between computability and noomputability and Decidability and undecidability.

Suggested books

1. John E. Hopcroft, Rajeev Motwani and Jeffrey D. Ullmatroduction to Automata Theory,
Languages, and ComputationPearson Education Asia.

Suqggested reference books:

1. Harry R. Lewis and Christos H. Papadimitri&glements of the Theory of Computation Pearson
Education Asia.

2. Dexter C. KozenAutomata and Computability, Undergraduate Texts in Computer Science,
Springer.

3. Michael Sipserintrod uction to the Theory of Computation PWS Publishing.

4. John Martinntroduction to Languages and the Theory of Computation Tata McGraw Hill.
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CourseCode: BTCS 50318 Course Tile: Software Engineering 3L:0T:0P | 3 Credits

Detailed Contents:

UNIT 1: Evolution and impact of Software engineering, software life cycle models: Waterfall, prototyping,
Evolutionary, ad Spiral models. Feasibility study, Functional and {florctional requirements,
Requirements gathering, Requirements analysis and specification.

[8hrs] (CO 1)

UNIT 2: Basic issues in software design, modularity, cohesion, coupling and layemmagjpfroriented
software design: DFD and Structure chart, object modeling using UML, Gbjected software
development, user interface design. Coding standards and Code review techniques.

[6hrs] (CO 2)

UNIT 3: Fundamentals of testing, Whib®x, and blackbox testing, Test coverage analysis and test case
design techniques, mutation testifgjatic and dynamic analysis, Software reliability metrics, reliability
growth modeling.

[8 hrs] (CO 3)

UNIT 4: Software project management, Project planning and control, cost estimation, project schedulir
using PERT and GANTT chartspsttime relations: RayleigiNorden results, quality management

[8 hrs] (CO 4)

UNIT 5: ISO and SEI CMMI, PSP and Six Sigma. Computer aided software engineering, software
maintenance, software reuse, CompotiEsed software developmnte

[6 hrs] (CO 5)
Course Outcomes:
At the end of the course the student should be able to:

CO 1: Students should be able to identify the need for engineering approach to software development ¢
various processes of requirements analysis fitwace engineering problems.

CO 2: Analyze various software engineering models and apply methods for design and development
software projects.

CO 3: Work with various techniques, metrics and strategies for testing software projects.

CO 4: Identify ard apply the principles, processes and main knowledge areas for Software Proje
Management

CO 5: Proficiently apply standards, CASE tools and techniques for engineering software projects

Suggested Readings/ Books:

1. RogerPressmaf,Sof t war e EAPrctitoeeesApproach, (6th Edition), McGraw Hill,
1. 1997.
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Sommervillefi Sof t ware EngineerAdigsodtWeseldey, oh996.
Watts Humphreyfi Managi ng sobtw®earprooncesisicati on, 200
James F. Peters and Witold Pedryt5 o f t waneexsingEAm i Engi neer i fMleyAppr
Mouratidis and Giorginii | nt egr ating SecurityiAdmdnf8eft wade|
IGP. ISBNT 1-59904148-0.

6. PankajJalotef An i ntegrated appr oac hSpringer/Narosa.t war e Eng

vk wnN
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CourseCode: BTCS 504-18 | Course Title: Computer Networks 3L:0T:0P 3Credits
Detailed Contents:

Module 1: Data Communication Components

Represantation of data and its flow Networks, Various Connection Topology, Protocolsand Sandards, OSI
model, TransmissionMedia, LAN: Wired LAN, Wireless IANs, Conneding LAN and Virtual LAN,
Techniquesfor Bandwidth utilization: Multiplexing- Frequency division, Timedivision and Wavedivision,
Concepts on spreadspedrum.

[8hrs] (CO 1)

Module 2: Data Link Layer and Medium Access SibL ayer

Error Detection and Eror Corredion- Fundamentals, Block cading, Hamming Distance, CRC; Flow Control
and Errorcontrol protocolsStop and Wat, Gdback NARQ, Seletive Repeat ARQ, Slling Window, Piggy
baking, Radom Access, Multiple access protocols Pure ALOHA, Slated ALOCHA,
CSMA/CDCDMA/CA.

[10 hrs] (CO 2)
Module 3: Network L ayer

Switching, Logical aldresshg 1 1PV4, IPV6; Address napping i ARP, RARP, BOOTP ad DHCP i
Delivery, Forwarding and Unicast Routing protocols.

[8 hrs] (CO 3)

Module4: Transport Layer

Procesgo ProcessCommunication, UserDatagram Protocol(UDP), TransmissionControl Protocol (TCP),
SCTP Congegion Control; Quality of Service, QoS iproving techniques: Le&y Bucket and Token Bucket
algorithm.

[8hrs] (CO 3)
Module 5: Application Layer

Domain Name $ace DNS), DDNS, TELNET, EMAIL, File Transfer Protocol (FTP), WWW, HTTP,
SNMP, Bluetooth, Firewalls, Basic cacepts of Cryptography.

[8hrs] (CO 4)

Course Outcomes:

The student will be able to:

CO 1: Explainthefunctionsof the different layer of the OSI Protocol

CO 2: Describe the function of each block of wideea networks (WANS), local area netwofk&Ns) and
WirelessLANs (WLANS);

CO 3: Developthe networkprogrammingor a givenproblemrelatedT CP/IPprotocol

CO 4: Configure DNS DDNS, TELNET, EMAIL, File Transfer Protocol (FTP), WWW, HTTP, SNMP,
Bluetooth Firewallsusingopensourceavailablesoftwareandtoadls.

Suggested Books

1. Data Communication and Networking, 4" Edition, Behrouz A. Forouzan, McGrawHill.
2. Data and Computer Communication, 8" Edition, William Stalli ngs, Pear®n Prentice Hall India.
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Reference Books

1. Computer Networks, 8th Edition, Andrew S. Tanenbaum, Pearson New | nternational Edition.
2. Internet working with TCP/IP, Volumel, 6™ Edition DouglasComer, Prentice Hall of India.
3. TCP/P lll ustrated, Volumel, W. Richard Stevens, Addison-Wesley,United States ofAmerica.
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Elective-|
Course Cale BTCS 50818 |Course Tile: Programming in JAVA 3L:0T:0P {3 Credits

Detailed Contents:

Unit 1:

Overview: Object oriented programming principles, Java essentials, java virtual machine, progran
structure in java

Java class librées, Data types, Variables and Arrays, Data types and casting, automatic type promaotior
in expressions, arrays.

Operators and Control Statements: Arithmetic operators, bit wise operators, relational operator:
Boolean logical operators, the? Operator,rafme precedence

Java's selection statements, iteration statements, jump statements.

Co1
UNIT 2:
Introduction to Classes: Class fundamentals, declaring class, creating objects
Introducing methods: method declaration, overloading, usirgctsbas parameters, recursion
Constructors, this keyword, garbage collection, the finalization

Co1
UNIT 3:

Inheritance: Inheritance basics, using super and final, method overriding, dynamic method dispatct
Abstract Class

Interface: variables anektending Interfaces
Package: Creating and importing packages, Package access protection,

Exception Handling: Exception handling fundamentals, Exception types, Uncaught Exceptions Using
try and catch, multiple catch clauses, nested try statements, thiaw, a 6-m exbeptions.t

CO1,2
UNIT 4:

Multithreaded Programming: The Java thread model, the main thread, creating thread, creating multip
threads, using idlive () and join (), Thread priorities, synchronization, Inter threadroanications,
suspending resuming and stopping threads.

CO3
UNIT5:
I/O: I/0O Basics, Reading Console Input, Writing Console Output, Reading and Writing Files

Applets: Applet Fundamentals, Applet Architecture, The HTML Applet tag, Passiragneters to
Applets.
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Networking: Networking basics, Java and the Net, TCP/IP Client Sockets URL, URL Connection,
TCP/IP Server Sockets, Database connectivity.

Co4

Course Qutcomes:

At the end of the course the student should be able to:

CO1: Understand the features of Java such as opeartors, classes, objects, inheritance, packages
exception handling

CO2: Learn latest features of Java like garbage collecGamsole class, Network interface, APIs

CO3: Acquire competence in Java througk tise of multithreading, applets

CO4: Get exposure to advancencepts like socket and dasae connectivity.

Suggested Readings/Books

1.

o a0 k~ wD

Herbert SchildtThe Complete Reference Java, McGrawHill.

Joyce FarrellJava for Beginners Cengage Learning.

Deitel and Deitel,Java: How to Program, 6" Edition, Pearson Education.

James Edward Keogh, Jim Keogh, J2ERe complete ReferenceMc GrawHill

Khalid A. Mughal, Torill Hamre, Rolf W. Rasmusséayva Actually, Cengage Learning.
Shirish Chavanjava for Beginners 2" Edition, Shroff Publishers.
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Course Cale: BTCS 50918 Course Tile: Web and Open Source 3L:0T:OP 3 Credits
Technologies

Detailed Syllabus

Introduction to WWW : Protocols and programs, secure connections, application andpieesit
tools, the web browseServer, choices, setting up UNIX and Linux web servers, Logging users,
dynamic IP

Web Design Web site design principles, planning the site and navigation

Introduction to HTML : The development process, Html tags and simpl&HTorms, web site
structure

Introduction to XHTML : XML, Move to XHTML, Meta tags, Character entities, frames and frame
sets, inside browser.

Style sheets Need for CSS, introduction to CSS, basic syntax and structure, using CSS, backgrounc
images, cola and properties, manipulating texts, using fonts, borders and boxes, margins, padding list:
positioning using CSS, CSS2

JavaScript: Client side scripting, Javascript, How to develop Javascript, simple Javascript, variables,
functions, conditions, loop3d repetition

Advance script, Javascript and objects, Javascript own objects, the DOM and web browse
environments, forms and validations

DHTML : Combining HTML, CSS and Javascript, events antbbst controlling your browser
Co1

Ajax: Introducton, HTTP request, MttpResponse AJAX Server Script, AJAX Database, Advantages
& disadvantages, Purpose of it, Ajax based web application, alternatives of Ajax

XML: Introduction to XML, uses of XML, simple XML and XML key components, DTD and Schemas,
Well formed, using XML with application.XML, XSL and XSLT. Introduction to XSL, XML
transformed simple example, XSL elements, transforming with XSLT CO2

PHP: Starting to script on server side, syntax, statements, operatorss Awmagtion and forms sessions,
E-mail, PHP and AJAX, advance PHP

MySQL Databases: Basic command with PHP examples, Connection to server, creating database,
selecting a database, listing database, listing table names creating a table, insertingrotafdakblés,
queries, deleting databaskeleting data and tables, PiHPadmin and database bugs.

JavaScript Library & Web -Framework:

Jquery: Introduction, Why jQuery, jQuery methods for DOM manipulation, jQuery methods for CSS
manipulation, jQuery AJAX Métods (Asynchronous JavaScript and XML)

AngularJS: Fundamental structural concepts of AngularJS, AngularJS Directives, AngularJS
Expressions, Use of custom attributes in HTML, introduction to modules and controllers, form
validation using validation rule§erver Communication & Data Binding techniques. CO3
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Course Outcomes

At the end of the course the student should be able to:
CO 1: Students are able to develop a dynamic webpage by the use of java script and DHTML.
CO 2: Students will be lale to write a well formed / valid XML document.

CO 3: Students will be able to write a server side java application called JSP to catch form data ser
from client and store it on database

Suggested Readings/Books:

1. Deitel, Deitel, Nieto, and Sandh¥ML How to Program, Pearson Education.
2. Herbert SchildtJava 2: The Complete Referencgerifth Edition, TMH.

3. Ivan BayrossWeb Enabled Commercial Application.

4,
5
6

SchaferDevelopment BPB.

. HTML, CSS, Java Script,Perl, Python and PHR Wiley India Textbooks
. R. Peerson, 2007L.inux: The Complete Reference Sixth Edition, TMH
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Course Cale BTCS 51018 (Course Title: Programming in Python 3L:0T:0P 3 Credits

Detailed Syllabus

UNIT -1 Python Basics, Object®ython Objects, Standard Types, OtBailt-in Types, Internal Types,
Standard Type Operators, Standard Type BuilFunctions, Categorizing the Standard Types,
Unsupported Types Numbersintroduction to Numbers, Integers, Floating Point Real Numbers,
Complex Numbers, Operators, Biitt Functions, Related Modules Sequene€eStrings, Lists, and
Tuples, Mapping and Set Types

CO1,2

UNIT - Il FILES: File Objects, File Buiin Function [ open() ], File Buiin Methods, File Builin
Attributes, Standard FileCommanedine Arguments, File System, File Execution, Persistent Storage
Modules, Related Modules Exceptions: Exceptions in Python, Detecting and Handling Exceptions
Context Management, *Exceptions as Strings, Raising Exceptions, Assertions, Standgotib&sc
*Creating Exceptions, Why Exceptions (Now)?, Why Exceptions at All?, Exceptions and the sys
Module, Related Modules Modules: Modules and Files, Namespaces, Importing Modules, Importing
Module Attributes, Module Buiin Functions, Packages, Othlezatures of Modules

CO 2.3

UNIT - Il Regular Expressions: Introduction, Special Symbols and Characters, Res and Pythol
Multithreaded Programming: Introduction, Threads and Processes, Python, Threads, and the Glob
Interpreter Lock, Thead Module, Threading Module, Related Modules

CO 34

UNIT - IV GUI Programming: Introduction, Tkinter and Python Programming, Brief Tour of Other
GUIs, Related Modules and Other GUIs WEB Programming: Introduction, Wed Surfing with Python,
Creating Simple Web Clients, Advanced Web Clients, -El@lping Servers Process Client Data,
Building CGI Application Advanced CGI, Web (HTTP) Servers

CO 4,5
UNITTVDat abase Programming: l ntroducti onnterfdg/ t h c
(DB-API), Object Relational Managers (ORMs), Related Modules
CO5

Course Outcomes

At the end of the course the student should be able to:
CO 1. Examine Python syntax and semantics and be fluent in the use of Python flow codtrol a
functions.

CO 2: Demonstrate proficiency in handling Strings and File Systems.

CO 3: Create, run and manipulate Python Programs using core data structures like Lists, Dictionarie
and use Regular Expressions.

CO 4: Interpret the concepts of Objeriented Programming as used in Python.

CO 5: Implement exemplary applications related to Network Programming, Web Services and
Databases in Python.
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Suggested Readings/Books

1. Textbook 1 Core Python Programming Wesley J. Chun, Second Edition, Pearson.
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Elective-ll

Course Cale: BTCS 51418 Course Tile: Mobile Application Development | 3L:0T:0P 3 Credits

Detailed Syllabus
Unit-1

Introduction to Android: The Android Developing environment, Android SDIKfroduction to Open
Handset Alliance, Development Framework, Application Fundamentals; Device Compatibility, System
permissionsnderstanding Anatomy of Android Applicati, Android Development Tools

CO1
Unit-1l

Getting started with Mobility: Mobility Landscape, Mobile Platforms, Mobile apps development,
Android terminologies, Application Context, Activities, Services, Intents, Receiving and Broadcasting
Intents,Setting up the mobile apps development environment with emulator

CO1,2
Unit-111

Building block of Mobile apps: App user Interface Designing, Layout, User Interface elements, VUIs
and Mobile Apps, Text to Speech Techniques, Designing the Righictivity states and lifecycle,
Interaction among activities

C0O 23
Unit-1V

Sprucing up Mobile apps: App functionality beyond user interfibeeads, sync task, Serviessites
and life cycle, Notifications, Broadcast receivefFslephony and SMS APIs Native data handling: on
device file I/O, shared preferences, mobile databases such as SQLite, Working with a content provide

CO 34
Unit-V

Factors in Developing Mobile Applications: Mobile Software Engineerirgmeworks and Tools,
Generic Ul Development, Android User

Graphics and Multimedia: Performance and Multithreading, Graphics and Ul Performance, Android
Graphics, Mobile Agents and PderPeer Architecture, Android Multimedia

CO 45
Unit-VI

Platforms and Additional Issues: Development Process, Architecture, Design, Technology Selectior
Testing, Security and Hacking, Active Transactions, More on Security

Co4
Unit-VII
Deployment of apps: Versioning, signing and packagmobile apps, distributing apps on market place

Page 7 of 49



I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

CO5

Course Outcomes

At the end of the course the student stidaé able to:
CO 1: Describe those aspects of mobile programming that make it unique from programming for othel
platforms,

CO 2: Critique mobile applications on their design pros and cons,

CO 3: Utilize rapid prototyping techniques to design and devetgghisticated mobile interfaces,

CO 4: Program mobile applications for the Android operating system that use basic and advanced phor
features, and

CO 5: Deploy applications to the Android marketplace for distribution

References:

1. Ri ck Roger s, John L Anrbic application déeelopmen® B | al kset, Efid
O6Rei l ly, 2010

2. T1. Lauren Dar cey Aminid Wiellkess Mpplic&ionnDeéelopméni , 2nd e
Pearsortducation, 2011

3. Wei-Meng Lee Beginning Android 4 development 2012 by John Wiley & Sons

4. Jef f Mewherter, S ¢ o Prbfessboal Mdbile ApplicatisnFDevelbpiment e r
Ist Edition, 2012

5. Reto Meier Préfessional Android 4 Application Developmend , Wr ox, 2012
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Course Cale: BTCS 51518 |Course Ttle: Computer Graphics 3L:0T:0P 3 Credits

Detailed Syllabus

UNITTI

Overview of Computer Graphics: Basics of Computer Graphics, Applications, Video Display devices,
Raster Scan displays, Randar8can displays, Color CRT Monitors, HIRanel Displays; Video
Controller, Display Processor, Common Graphic Input ando@utevices, Graphic File Formats,

Graphics Softwarebs.
Co1

Unit- Il

Output Primitives: Line Drawing, DDA, Bresenham Line Algorithm; NHdint Line Algorithm,
Bresenham Circle Algorithm, Midpoint Circle drawing algorithms; MidpoinipS# Algorithm; Flood
and Boundary Filling.

CO2

Unit- 111

Two-Dimensional Geometric Transformation: Translation, Rotation, Scaling, Reflection, Shearing,
Matrix representations; Composite transformations.
CO2

UNITTIV

Two-Dimensional Vewing: Viewing coordinate reference frame; Window to \fiewt coordinate
transformationPoint Clipping, Line Clipping, text Clipping; CoheButherland and Lianddarskey
Algorithms for line clipping; Sutherlaii¢dHodgeman algorithm for polygon clipping.

CO03,4

Unit-V

Three Dimensional Transformations & Viewing: Translation, Rotation, Scaling, Reflection and
composite transformations. Parallel and Perspective Projections, Viewing Transformation: View Plan
View Volumes and Clipping.

CO 4,5

Unit- VI

3 D Graphics and Visibility: Plane projections and its types, Vanishing points, Specification of a 3D

view. Image and object precision, Hidden edge/surface removal or visible edge/surface determinatio
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techniques; z buffer algihms, Depth sort algorithm, Scan line algorithm and Floating horizon

technique.

CO5

Unit 1 VII

Color Models: Properties of Light, Intuitive Color Concepts, concepts of chromaticity, RGB Color
Model, CMY Color Model, HLS and HSV Color Models, Conversbetween RGB and CMY color
Models, Conversion between HSV and RGB color models, Color Selection and Applications.

CO5,6

UNITTVIII

Animation: Graphics Design of Animation sequences, General Computer Animation Functions

Introduction to Renderg Raytracing, Antialiasing, Fractals, Gourard and Phong shading.

CO6

Course Outcomes

At the end of the course the student should be able to:
CO 1.To list the concepts used in computer graphics.

CO 2. To implement various algorithms to scan, camnvéhe basic geometrical primitives,
transformations, Area filling, clipping.

CO 3. To describe the importance of viewing and projections.

CO 4.To define the fundamentals of animation, virtual reality and its related technologies.

CO 5.To understand typical graphics pipeline

CO 6. To design an application with the principles of virtual reality

References:

1. D. Hearn and M.P. BakeGomputer Graphics: C version 2nd Edition, PHI, 2004.

2. D.F. RogersProcedural Elements for Computer Graphics 2nd Edtion, Addison Wasley, 2004.
3.

4. J.D. Foley et alComputer Graphics, Principles and Practices2nd Edition, Addison Wasley,

D.F. RogersMathematical Elements for Graphics 2nd Edition. McGraw Hill, 2004.

2004.

Roy A. Plastock, Gordon Kalleg;omputer Graphics, Schaumbés Outline Se
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Course Cale: BTCS 51618 |Course Ttle: Internet of Things 3L:0T:0P  3Credits

Detailed Syllabus:

1. Introduction to IoT (8 Hours)

Architectural Overview, Design principles and needed capabilities, 10T Applications, Sensing,
Actuation, Basics of Networking, M2M and IoT Technology Fundameragices and gateways, Data
management, Business procesedsT, Everything as a Service(XaaS), Role of Cloud in 10T, Security
aspects in loT.

COo1

2. Elements of 10T(9 Hours)
Hardware Component€omputing (Arduino, Raspberry Pi), Communication, Sensing, Actuation, 1/0O
interfaces.
Software Componert® r ogr ammi ng APl 6s (using Python/ Node
CcO2
ProtocolsMQTT, ZigBee, Bluetooth, CoAP, UDP, TCP.
CO2
3. 10T Application Development (18 Hours)

Solution framework for l0T applicationgmplementation of Device integtion, Data acquisition and
integration, Device data storagenstructured data storage on cloud/local server, Authentication,
authorization of devices.

CO3
4. 10T Case Studieg10 Hours)

IoT case studies and mini projects based on dwm@h automation, Transportation, Agriculture,
Healthcare, Home Automation
CO4

Course Outcomes

At the end of the course the student should be able to:

CO 1.To wunderstand internet of Things and its hardware and software components
CO 2.To develop a Interface 1/0 devices, sensors & communication modules

CO 3. To remotely monitor data and control devices

CO 4.To develop real life 10T based projects

LIST OF SUGGESTED BOOKS

1. Vijay Madisetti, Arshdee@ahga,nternet of Things, A A Han d s 0 pniversityPpesso a ¢ h

2. Dr. SRN Reddy, Rachit hu k r al and Mrodactan to Mhtemét ofaThingsl A
practical Approacho , ET I Labs.

3.Pet huru Raj and Thalntgnetofahings: EnREing dechnolagies, Platforms,
andUse Cases, CRE&€ Pr e

4.J e e v a Intermet & Thindgisdo Khanna Publishing House, Delhi.
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5.Adr i an Mesgwriegrthe Internet of Thing® , Wi | ey
6. Raj K dntemnét of Things: Architecture and Desigro |, Mc Graw Hi |l | .
7.Cuno P Gattieg Searted with the Internet of Thingsd, O Rei |l |y Medi a
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Course Cale BTCS 50518 | Course Ttle: Database management SystenOL:0T:4P | 2 Credits

lab

Detailed List of Tasks:

7.
8.

Introduction to SQL and installation of SQL Server / Oracle.

Data Types, Creating Tables, Retrieval of Rows using Select Statement, Conditional Retrieval o
Rows, Alter and Drop Statements.

Working with Null Values, Matchig a Pattern from a Table, Ordering the Result of a Query,
Aggregate Functions, Grouping the Result of a Query, Update and Delete Statemets.

Set Operators, Nested Queries, Joins, Sequences.

Views, Indexes, Database Security and Privileges: Grant and R&mkenands, Commit and
Rollback Commands.

PL/SQL Architecture, Assignments and Expressions, Writing PL/SQL Code, Referencik®Non
parameters.

Stored Procedures and Exception Handling.

Triggers and Cursor Management in PL/SQL.

Suggested Tool$ MySQL, DB2, Oracle, SQL Server 2012, Postgre SQL, SQL lite

Course Outcomes:

CO1.: This practical will enable students to retrieve data from relational databases using SQL.

CO2: students will be able to implement generation of tables using datatypes

COa3: Studentwill be able to design and execute the various data manipulation queries.

CO4: Students will also learn to execute triggers, cursors, stored procedures etc.
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Course Cale BTCS50618 Course Tile: Software EngineeringLab OL:0T:2P [1Credits

Detailed List of Tasks:

w~

© N vk

9.

Study and usage of OpenProj or similar software to draft a project plan

Study and usage of OpenProj or similar software to track the progress of a project

Preparation of Software Requirement Specification Document, Design Dotsuamel Testing
Phase

related documents for some problems

Preparation of Software Configuration Management and Risk Management related documents
Study and usage of any Design phase CASE tool

To perform unit testing and integration testing

To perform \arious white box and black box testing techniques

Testing of a web site

Suggestedlools - Visual Paradigm, Rational Software Architect. Visdogo UML, Rational
Application Developer etc. platforms.
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Course Cale BTCS507-18 Course Title: Computer Networks Lab OL:0T:2P 1Credits

Detailed List of Tasks:

Tak1: To gudy the different typesof Network cablesand network topologies

Tak2: Practically implement and testthe cros-wired cdle and straight through cdle using
clamping tool and network lab céle teder.

Tak3: Sudy and familiarization with vaiious network devices.

Tak4: Familiarzation with Padket Tracer Smulation todl/any other related tool. Tak5: Sudy and
Implementation of IP Addressng Sdhemes

Tak6: Creaion of Smple Networking topologiesusing hubs and switches

Tak7: Simulation of web traffic in Padet Traer

Tak8: Sudy and implementation of various router configuration commnands

Tak9: Credion of Networks using routers.

Tak10: Configuring networks using the mncept of subnetting

Task11: Pradical implementation of basicnhetwork command and Network configuration commads
like ping, ipconfig, netstat, tracet etc. for trouble shooting network releted problems.

Tak12: Configuration of networks using datic and default routes.

Cour seOutcomes:

The students will be able to

1. Know about the various networking devices,tools and also underdand the implementation of
network topologies.

Crede various networking cables and know how to testthesecables.
Creae and configure networks in padket tracertool using various network devices ad topologies.
Undergand IP address$ng and configure networks using the subnettin.

Configure routersusing various router configuration comnands.

R T

Trouble shoot the networks by using various networkingcommands.Gr ap hi ¢cs Sof t war
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Elective-l Lab

Course Cale BTCS511-18 Course Title: Programming in Java Lab OL:0T:2P [1Credits

To accomplish CO1,;
1. WAP in Java to show implementation of classes.

2. WAP in Java to show implemaetion of inheritance.
3. WAP in Java to show Implementation of packages and interfaces.

To accomplish CO2;

4. WAP in Java to show Implementation of threads.
5. WAP in JavdJsing exception handling mechanisms.
6. WAP in Java to show Implementation of Applets.

To accanplish CO3;

7. WAP in Java to show Implementation of mouse events, and keyboard events.
8. WAP in Java to show Implementing basic file reading and writing methods.
9. Using basic networking featura&/AP in Java

To accomplish CO4;
10.WAP in Java to show Connectitg Database using JDBC.
Project work: A desktop based application project should be designed and implemented in java.
Course Outcomes:
At the end of the course the student should be able to:

CO1. Implement the features of Java such as opeartors, clabgsstspinheritance, packages and
exception handling

CO2. Design problems using latest features of Java like garbage colléctnsole class, Network
interface, APls

COa3. Develop competence in Java through the use of multithreading, Applets etc

CO4. Apply advance concepts like socket and database connectivity, and develop project based c
industry orientation.

Suggested Readings/Books

1. Herbert Schildt, The Complete Reference Java2, McGtdw

2. Deitel and Deitel, Java: How to Program, 6th Edition, PeaEshucation.

3. James Edward Keogh, Jim Keogh, J2EE: The complete Referenéaawdill
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Course Cale BTCS 51218 Course Title Web and Open SourcOL:0T:2P [1Credits
TechnologiesLaboratory

Detailed List of Tasks:

1. Write an HTML page including javasctifhat takes a given set of integer numberssdrmvs them
after sorting in descending order.

2. Write an HTML page that has one input, which can take rio#itext and a submiutton. Once
the user clicks the submit button, it should show the numberashctersywords and lines in the text
entered using an alert message. Words are separateghitithspace and lines are separated with
new line character.

3. Write an HTML page that contains a selection box with a list of 5 countries. Whasdhselects a

country, its capital should be printed next to the list. Add CSS to custtmeizeoperties of the font

of the capital (color, bold and font size).

Create an XML document that contains 10 users information.

Using jQuery find all children in a specifiethss of a division

Find all elements of a form that are disabled

Create an input form and validate using jQuétighlight inputs elements if errors occur

Build a Single Page Application (SPA) using AngularJS.

© N Ok

Page 17 of 49



I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

| Course Cale: BTCS 51318 | Course Tile: Programming in Python Lab | OL:0T:2P | 1Credits |

Detailed List of Tasks:

1. Write a program to demonstrate different number data types in Python.

2. Write a program to perform different Arithmetic Operations on numbers in Python. 3. Write a
program tocreate, concatenate and print a string and accessirgjreudpfrom a given string.

3. Write a python script to print the current

20170

Write a program to create, append, and remove lists in python.

Write a program to demonstrate working with tuples in python.

Write a program to demonstrate working with dictionaries in python.

Write a python program to find largest of three numbers.

Write a Python program to convert temperatures to and from Cdisihsenheit. [ Formula: c/5

= f-32/9]

© N OA

9. Write a Python program to construct the following pattern, using a nested for loop

*

* %

* % %
* k% % %
* k k x %
* k% % %
* % %
* *

*

10. Write a Python script that prints prime numbers less #an

11. Write a python program to find factorial of a number using Recursion.

12.Write a program that accepts the lengths of three sides of a triangle as inputs. The program outp
should indicate whether or not the triangle is a right triangle (Recall fronPytieagorean
Theorem that in a right triangle, the square of one side equals the sum of the squares of the oth
two sides).

13. Write a python program to define a module to find Fibonacci Numbers and import the module to
another program.

14.Write a python progam to define a module and import a specific function in that module to
another program.

15. Write a script named copyfile.py. This script should prompt the user for the names of two text
files. The contents of the first file should be input and writtenéasttond file.

16. Write a program that inputs a text file. The program should print all of the unique words in the
file in alphabetical order.

17.Write a Python class to convert an integer to a roman numeral.

18. Write a Python class to implement pow(x, n)

19. Write a Python class to reverse a string word by word.
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Elective-ll Lab

Course Cale: BTCS 51718 Course Tile: Mobile Application OL:0T:2P  [1Credits
DevelopmentLab

Detailed List of Tasks:

1. Introduction to Android platform. Introduction to the tools used in the lab. Create a simple
application

Understand the app idea and design user interface/wireframes of mobile app

Set up mobile app development environment

Write a program using deity class to show different events.

Write a program to convert text to speech.

Develop and debug mobile app compondntdser interface, services, notifications, broadcast
receivers, data components

Using emulator to deploy and run mobile apps

Testing nobile app unit testing, black box testing and test automation

o0k wn

© ~

Page 19 of 49



I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Cale BTCS51818 Course Title: Computer Graphics Lab OL:0T:2P [1Credits

Detailed List of Tasks:

. WAP to draw different geometric structures using different functions.
. Implement DDA line generating algorithm.
.l mpl ement Bresenhamb6és | ine generating al gor |

. Implement Midpoint circle line generating algorithm.

1
2
3
4
5.l mpl ement at i on odrawiBgagaithm.hambés circl e
6. Implementation of migboint circle generating Algorithm.

7. Implementation of ellipse generating Algorithm.

8. WAP of color filling the polygon using Boundary fill and Flood fill algorithm.

9. To translate an object with translation parametedsand Y directions.

10.To scale an object with scaling factors along X and Y directions.

11.Program of line clipping using Coh&utherland algorithm.

12.To perform composite transformations of an object.

13.To perform the reflection of an object about major
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Course Cale BTCS 51918 |Course Ttle: Internet of Things Lab OL:0T:2P  1Credits

Detailed List of Tasks:

1. Familiarization with Arduino/Raspberry Pi and perform necessary software installation.

2. To interface LED/Buzzer with Arduino/Raspberry Pi and wrifgr@gram to turn ON LED for 1
sec after every 2 seconds.

3. To interface Push button/Digital sensor (IR/LDR) with Arduino/Raspberry Pi and write a program
to turn ON LED when push button is pressed or at sensor detection.

4. To interface DHT11 sensor with Ardw/Raspberry Pi and write a program to print temperature
and humidity readings.

5. To interface motor using relay with Arduino/Raspberry Pi and write a program to turn ON motor
when push button is pressed.

6. To interface OLED with Arduino/Raspberry Pi and tera program to print temperature and
humidity readings on it.

7. To interface Bluetooth with Arduino/Raspberry Pi and write a program to send sensor data tc
smartphone using Bluetooth.

8. Tointerface Bluetooth with Arduino/Raspberry Pi and write a prograormd_ED ON/OFF when
016/ 6006 is received from smartphone wusing B

9. Write a program on Arduino/Raspberry Pi to upload temperature and humidity data tg#akgs
cloud.

10.Write a program on Arduino/Raspberry Pi to retrieve temperature and huhédétyfrom thing
speak cloud.

11.To install MySQL database on Raspberry Pi and perform basic SQL queries.

12. Write a program on Arduino/Raspberry Pi to publish temperature data to MQTT broker.
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Sixth
Semester
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CourseCode: BTCS60118UC (Course Tile: Compiler Design 3L:0T:0P | 3 Credits

Detailed Contents:

UNIT 1: Introduction : Compiler structure: analyssy/nthesis model of compilatiophases of a
compiler

Lexical Analysis: Interface with inpubuffer, parser and symbol tabl Token, lexeme and patterns.
Difficulties, eror reportingand implementation
[8hrs] (CO 1,2)

UNIT 2: Context-free language: Contextfree languageand grammar, pusttown automataiL(1)
grammar, ambiguity, associativity, precedence
Syntax analysis Top down parsing, recursive descent parsing, transformation on the grammars,
predictive parsingpottom up parsing, LR parsers: SLR, LALR and. BRor recovery of parsers.

12hrs] (CO1, 2)

UNIT 3: Semantic Analysis:Syntax directed definitionsinherited and synthesized attributes,
dependency graph, evaluatiorder and evaluation of attributes, L and S attribute
[6hrs] (CO 1,2)

UNIT 4: Symbol Table: Structure, symbol attributestorageand management.
Run-time environment: Procedure activation, parameter passingj&atturn, memory allocation, and
scope. [6hrs] (CO 2)

UNIT 5: Intermediate code generation:intermediate representations, translatadndeclarations,
assignments, control flow, Boolean expressions and procedure calls. Implementation issues.
[6hrs] (CO 3)

UNIT 6: Code generation and instruction selectionissues, basic blocks and flow graphs, register
allocation, code generation, dagresentation of programs, code generation from dags, peep hole
optimization, Architecture dependent code improvement: instruction scheduling for pipeline, loop
optimization for cache memory.

[8hrs] (CO 4, 5)

Course Qutcomes:

At the end of the course the student should be able to:

CO 1: Understand the major phases of compilation including frontend and baclend.
CO 2: Develop the parsers and experiment the knowledge of different parsers design
CO 3: Construct the intermediate code representations and generation

CO 4: Convert source code for a novel language into machine code for a novel computer

CO 5: Apply for various optimization techniques for dataflow analysis

Page 23 of 49



I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Text Books:

1. AlfredAho, Ravi Sethi, Jeffrey D Ullman, “Compilers Principles, Techniques and Tools”, Pearson
Education Asia, 2003

2. Allen I. Holub “Compiler Design in C”, Prentice Hall of India, 2003.

3. C.N. Fischer and R. J. LeBlanc, “Crafting a compiler with C”, Benjamin Cummings, 2003.

4. J.P.Bennet, “Introduction to Compiler Techniques”, Second Edition, Tata McGraw-Hill, 2003.

5. HenkAlblas and Albert Nymeyer, “Practice and Principles of Compiler Building with C”, PHI, 2001.

6. Kenneth C. Louden, “Compiler Construction: Principles and Practice”, Thompson Learning, 2003
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CourseCode: BTCS60218UC (Course Tile: Artificial Intelligence 3L:1T:0P | 3 Credits

Detailed Contents:

UNIT 1: Introduction: Al problems, Agents and Environments, Structure of Agents, Problem Solving
Agents Basic Search Strategies: Problem Spaces, Uninformed Search BiesidtDepthFirst
Search, Deptiirst with Iterative Deepening), Hestic Search (Hill Climbing, Generic BeBirst, A*),
Constraint Satisfaction (Backtracking, Local Search)

[8hrs] (CO 1)

UNIT 2: Advanced Search: Constructing Search Trees, Stochastic Search, A* Search Implementatior
Minimax Searb, AlphaBeta Pruning Basic Knowledge Representation and Reasoning: Propositional
Logic, FirstOrder Logic, Forward Chaining and Backward Chaining, Introduction to Probabilistic
Reasoning, Bayes Theorem

[6hrs] (CO 2)

UNIT 3: Advanced Knowledge Representation and Reasoning: Knowledge Representation Issue:
Nonmonotonic Reasoning, Other Knowledge Representation Schemes Reasoning Under Uncertaint
Basic probability, Acti ng Untihg Knowlkdge eran W@ncerndny ,
Domain, Bayesian Networks

[6hrs] (CO 3)

UNIT 4: Learning: What Is Learning? Rote Learning, Learning by Taking Advice, Learning in Problem
Solving, LearningfronEx ampl es, Wi nstonds Learning Progr al

[6hrs] (CO 4)

UNIT 5: Expert Systems: Representing and Using Domain Knowledge, Shell, Explanation, Knowledge
Acquisition.

[6hrs] (CO 5)

Course Outcomes

At the end of the course the student should be able to:

CO 1: Understad different types of Al agents.

CO 2: Developdifferent types ofzarious Al search algorithms.

CO 3: Constructsimple knowledgdased systems and to apply knowledge representation
CO 4: Convert intermediate representation in contesinderstad learning.

CO 5: Apply for various techniques fdxpert Systems.

Text Book:
1. Russell, S. and Norvig, P, Artificial Intelligence: A Modern Approach, Third Edition,
PrenticeHall, 2010.

Reference Books:
1. Artificial Intelligence, Elaine Rich, Kevin Knight, Shivasankar B. Nair, The McGraw Hill
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publications, Third Edition, 2009.
2. George F. Luger, Artificial Intelligence: Structures and Strategies for Complex Problem Solving,
Pearson Eadcation, 6th ed., 2009.
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CourseCode: BTCS60618UC (CourseTitle: Network Security and 3L:0T:0P | 3Credits
Cryptogr aphy

Detailed Contents:

UNIT 1: Overview of Network Security
Internet Architecture Vulnerabilities, Network Security Terminology: Identification, Confidentiality,
Authentication, Authorization, Access Control, Integrity, N®@pudiatim, Freshness, and Availability,

Network Threats and Types of attacks, Introduction to malwares.
[4hrs] (CO 1,2

UNIT 2: Cryptography
Symmetric Cipher Model, Classical Cryptographic Algorithms: Monoalphabetic Substitutions such as
Caesar Cipher, Cryptatysis of Monoalphabetic ciphers; Polyalphabetic Ciphers such as Vigenere,
Vernam Cipher; Transposition Cipher. Stream and Block Ciphers, Block cipher: principles, Data
Encryption Standard (DES), Analyzing and Strengthening of DES, Introduction to AdiEancgption
Standard (AES), modes of operations, Concept of Asymmetric Cryptography,-BnhatgrAdleman
(RSA) Key Generation, Encryption and Decryption Algorithm

[6hrs]

UNIT 3: Key Management Protocols
Solving Symmetric Key Distribubin Problem, DiffieHellman Algorithm, Key Exchange with Public Key
Cryptography or Asymmetric Cryptography, Digital Envelope, ELGamal Cryptosystem, Public Key
Certificate Structure, Distribution of Public Key, Certificate Authority

[5hrs] (CO 3)

UNIT 4: Hash Algorithms & Digital Signature

Hash concept, Hash Function Requirements, Popular Message Digest and Hash Algorithms: MD4 ar
MD5, Secure Hash Algorithms such as SH1 and SHA2, Digital Signature, Digital Signature Standarc
(DSA)

[5hrs] (CO 2,4)

UNIT 5: Authentication Protocols
Basic authentication protocols, concept of Key distribution centre (KDC), Nee8bhroeder
Authentication Protocol, Kerberos, writing authentication protocols using KDC and public key

cryptography
[5hrs]

UNIT 6: IP Seairity
Why IP security: IP security Architecture, Authentication Header, Encapsulating Security Payload.

[5hrs] (CO 4)

UNIT 7: Web Security
Web security consideration, Secure Socket Layer Protocol, Transport Layer Security, Secure Electron
Transaadbn Protocol.

[4hrs] (CO 2,5)
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UNIT 8: Firewalls
Firewall Design principles, Trusted Systems, Virtual Private Networks.

[4hrs] (CO 6)

Course Outcomes: At the end of the course the student should be able to:

CO 1: Understandeal time systems fadentifying security threats.

CO2: Comparegoublic and private cryptographic algorithms andke use ofhe same for encryption and
decryption of messages.

COa3: Designconfidential systems with minimum possible threats.

CO4: Apply both cryptography and Hhaisig tocreatedigital signatures and certificates for achieving
integrity.

COb5: Understandapplication of cryptosystems designof, IPSec, AH, and ESP protocols.

CO6: Understancandcomparehttps vs SET protocols and Firewall Vs Virtual Private  Nekwo

Text Books:

1. Principles of Cryptography™Edition by William Stallings Pearson Education

2. Security in Computing,"™ Edition by Charles P.PfleegePrentice Hall International

3. Cryptography & Network Security"2Edition by Atul Kahate TMH.

4. Applied Cryptography: Protocols, Algorithms, and Source Code iftEdition by Bruce
SchneierJohn Wiley and Sons
Firewalls and Internet Security!®Edition by Bill Cheswick and Steve Bellovjiddison
Wesley
6. Security Technologies for the world widesly 2nd Editiorby Rolf Oppliger, Artech House, Inc

o
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CourseCode: BTCS60%#18UC (Course Tile: Data Mining 3L: OT: OP | 3Credits

Detailed Contents:
UNIT -1 [8 hrs] (CO1)

Introduction to data mining: Motivation and significance of data minirgga dnining functionalities,
interestingness measures, classification of data mining system, major issues in data mining, Knowledc
Discovery in Databases Vs Data mining, DBMS Vs Data Mining, Data Mining Technique, DM Application
Areas.

Data Ware Housingintroduction, Multidimensional data model, OLAP Operation, Warehouse schema,
Data Ware Housing Architecture, Warehouse Server, Metadata, OLAP, engine.

UNIT -Ii [6 hrs] (CO2)

Data preprocessing: Need, data summarization, data cleaning, data integration and transformation, da
reduction techniquésSingular Value Decomposition (SVD), Discrete Fourier Transform (DFT), Discrete
Wavelet Trangirm (DWT), data discretization and concept hierarchy generalization.

UNIT -1ll [8 hrs] (CO3)

Association rules:Introduction, Methods to diever association rules, A Priori Algorithm, Partition
Algorithm, Pinceri Search algorithm, Dynamic Item set counting algorithmtrEE Growth algorithm,
Incremental algorithm, Border algorithm.

Clustering Techniques:Introduction, Clustering paradigmBartitioning algorithms, #vlean Algorithm,
k-Medoid Algorithm, CLARA, CLARANS, Hierarchical clustering, DBSCAN, BIRCH, CURE,
Categorical clustering algorithms, STIRR, ROCK, CACTUS.

UNIT -1V [6 hrs] (CO4)

Classification and prediction: Definition, decision tree induction, Bayesian classificatiorhasedd
classification, classification by backpropagation and support vector machines, assotdasification,
lazy learners, prediction, accuracy and error measures.

UNIT -V [4 hrs] (CO5)

Data mining on complex data and applicatioXigorithms for mining of spatial data, multimedia data, text
data; Data mining applications, social impacts of data mining, trends in data mining.

Course Outcomes:

At the end of the course the student should be able to:

CO1: Understandrarious conceptslgorithms and techniques in data mining and warehousing and their
applications.
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CO2: Developpreprocessing techniques for data cleansing
COa3: Constructioralgorithms for Association Rules and clustering techniques.
COd4: Identify different classificationgchniques.

COb5: Apply the real time applications of data mining

Text Books:

1. Han, J. and Kambe€qgndept sh Dartd T™e mh migqgues o,

Series. 2011

2. Ali, A. B. M. S. and-M&atshamd s &n d @dhgageRrbistamse Vo
2009

3. Tan, P. N. , Steinbach, M. and Kumar , Mearsom | nt
2008

4, Pujari, A. K., AData Mining Techniqueso,
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CourseCode: BTCS60818UC (Course Title: Cloud Computing 3L:0T:1 3 Credits

Detailed Contents:

UNIT 1: Introduction to Cloud Computing: Origins of CloudComputing Cloud componentsEssential
characteristic§ On-demand selfservice, Broad network access, Location independent resource [Ragidg,
elasticity, Measured service, Comparing cloud providers with traditional IT service providers, Roots of cloud
computing. Qoud Computing Reference ModeHistorical DevelopmentsVirtualization: Introduction,
Characteristics of Virtualized Environment, Taxonomy of Virtualization Techniques, Virtualization and Cloud
computing, Pros and Cons of Virtualization, Tedogyg ExamplesMicrosoft HyperV. Before the Move into

the Cloud: Know Your Software Licenses, The Shift to a Cloud Cost Model, Setvsels for Cloud
Applications.

[8hrs] (CO 1)

UNIT 2: Cloud Computing Architecture: Introduction, Architecture, Infrasicture / Hardware as a Service,
Platform as a Service, Software as a Service, Types of Clouds, Public Clouds, Private Clouds, Hybrid Cloud:
Community Clouds, Economics of the Cloud, Open Challenges, Cloud Interoperability and Standards, Scalabilit
and Fallt Tolerance.Ready for the Cloud: Web Application Design, Machine Image Design, Privacy Design,
Database Management, Data Security, Network Security, Host Security, Compromise Response. Advantages
Cloud computing.

[6hrs] (CO 2)

UNIT 3: Defining the Clouds for Enterprise: Storage as a service, Database as a service, Process as a service
Information as a service, Integration as a service and Testing as a s8cdlieg a cloud infrastructure -
Capacity Planning, Cloud Scalgisaster RecoveryDisaster Recovery Planning, Disasters in the Cloud, Disaster
ManagementScheduling

[6hrs] (CO 3)

UNIT 4: Cloud Simulators- CloudSim and GreenCloud: Introduction to Simulator, werstanding CloudSim
simulator, Understanding Working platform for CloudSinmtroduction to GreenCloudintroduction to
VMWare Simulator: Basics of VMWare, advantages of VMware virtualization, using Vmware workstation,
creating virtual machinesnderstanding virtual machines, create a new virtual machine on local host, cloning
virtual machines, virtualize a physical machine, starting and stopping a virtual machine

[8hrs] (CO 4)

UNIT 5: Cloud Applications: Scientific Applicaionsi Health care, Geoscience and Biology. Business and
Consumer ApplicationsCRM and ERP, Social Networking, Media Applications and Multiplayer Online
Gaming. Cloud Platforms in Industry: Amazon Web ServicesCompute Services, Storage Services,
Communi@ation Services and Additional Services. Google AppEngirehitecture and Core Concepts,
Application Life-Cycle, cost model. Microsoft Azuwrézure Core Concepts, SQL Azure.

[6hrs] (CO 5)

Course Outcomes:

At the end of the course the student should be able to:
CO 1: Understandhe necessary theoretical background for computing and storage clouds environments.

CO 2. Dewelopmethodologies and technologies for the development of applications that will be deployed and
offered through cloud computing environments.

CO 3: Constructhe differences between Cloud deployment models
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CO 4: Identify available Cloud Service Platforraed de¢ r mi ne whi ch woeedss bes

CO 5: An understanding of when and where to use it using the appropriate industry models

Text Books:

1. Cloud Computing and SOA Convergence in Your Enterprise Al8teptep Guide by David S.
Linthicum from Parson 2010.

Cloud Computing 2 nd Edition by Dr. Kumar Saurabh from Wiley India 2012

Cloud computing for dummiegudith Hurwitz , Robin Bloor , Marcia Kaufman ,Fern Halper, Wiley
Publishing, Inc, 2010

wn
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CourseCode: BTCS612-18UC Course Ttle: Information Theory and | 3L:0T:0P | 3Credits
Coding

Detailed Contents:
UNIT 1:  Information Theory:

Introduction, Masure of information, Information content of message, Average Information content of
symbols in Long Independent sequences, Average Information content of symbols in Long dependet
sequences, Markov Statistical Model of Information Sources, Entropy ardhitfon rate of Mark off
Sources [6hrs] (CO 1)

UNIT 2: Source Coding:

Source coding theorem, Prefix Codes, Kraft McMillan Inequality propgeriiMI ,Encoding of the
Source Output, Shannono6és Encodi noithn Hudfroan codds,m
Extended Huffman coding, Arithmetic Coding, Lempéliv Algorithm

[6hrs] (CO 2)
UNIT 3: Information Chanels:

Communication Channels, Channel Models, Channel Matrix, Joint probability Matrix, Binary
Symmetric Channel, System Entropies, Mutual Information, Channel Capacity, Channel Capacity o
Binary Symmetric Channel , Biemaonyinudus Ghanoetse Ch a

[6hrs] (CO 3)

UNIT 4: Error Control Coding:
Introduction, Examples of Error control coding, methods of Controlling Erfgges of Errors, types
of Codes
Linear Block Codes: matrix description of Linear Block Codes, Error Detection and Error Correction
Capabilities of Linear Block Codes, Single Error Correcting hamming Codes, Table lookup Decoding
using Standard Array.
Binary Cyclic Codes: Algebraic Structure of Cyclic Codes, Encoding using-RnBit Shift register,
Syndrome Calculation, Error Detection and Correction

[8hrs] (CO 4)

UNIT5: Some Important Cyclic Codes: Golay Codes, BCH Codes , Convolution Codes: Convolution
Encoder, Time domain approach, Transform domain approach, Code Tree, Trellis and State Diagrar
The Viterbi Algorithm [6hrs] (CO 5)

Course Outcomes:

At the end of the course the student should be able to:

CO 1: Understandrariousentropies and Define the information theories.

CO 2: Apply source oding techniques

CO 3: Compute the capacity of various types of channels.

CO 4: Understand and Construct codes using different error control techniques.

CO 5: Apply various coding schemes ftaxt, speecland audio.
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Text Books:

1.

Information Theory and Cawlg, MurlidharKulkarni and K.S.Shivaprakasha, Wiley India,
2014, EDN1

2. Information Theory, Coding and Cryptography, Ranjan Bose, Mcgraw Hill, 2(16di8ion
3.

Information Theory and Coding: Basics and Practices, V, Veluswamy, New Age
International Pvtltd., 2014, %' edition

Elements of Information Theory, 2nd Ed., T. M. Cover, J.A. Thomas, Whiyscience,
New York, 2006

Foundations of Coding: Theory and Applications of Ex@arrecting Codes with an
Introduction to Cryptography and Information Tigal. Adamek, Wileyinterscience 1991
Information Theory and Coding, Girithar K., Pooja publications, 2010
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CourseCodeBTCS61318UC (Course Tile Data Science 3L:0T:0P | 3 Credits

Detailed Contents: [8hrs] (CO 1)
UNIT1: INTRODUCTION TO DATA SCIENCE

Introduction to Data Science and Its Importgnbata Science and Life Cycle of Data Scierieg
Architectureof Data ScienceWorking with Data Data Cleaning, Data Munging, Data Manipulation.
Establishing Computational Environments for Data Scientists URjigon with Python and Jupyter
notebook

[6hrs] (CO 2)
UNIT2: DATA SCIENCE USING NUMPY

Understanding Data Typ&s Python The Basicof NumPy, Usage of NumPyComputatioron Numpy
Arrays UsageUniversal FunctionsAggregations: Min, Ma, And Everythingn Between Computation
on Arrays BroadcastingComparisons, Masks, And Boolean Logic Fancy IndeSogding Arrays

[6hrs] (CO 3)
UNIT 3: DATA MANIPULATION WITH PANDAS

Installing and Using Pandas, Introducing Pandas ObjPetis Indexing and Selection. Operating on
Data in Pandas, Handling Missing Data, Hierarchical Indexing Combining Datasets: Concat And
Append, Combining Datasets: Merge and Join. Aggregation and Grouping, Pivot Tables, Vectorizec
String Operations, Working with Time Series.

[6hrs] (CO 4)
UNIT 4. DATA VISUALIZATION WITH MATPLOTLIB

General Matplotlib Tips, Simple Line Plots, Simple Scatter Plots, Visualizing Errors Density and
Contour Plots, Histograms, Binnings, And Density, Customizing Plot Legendsn@zisigp Colourbars,
Multiple Subplots, Text And Annotation, Customizing Ticks Customizing Matplotlib: Configurations
And Style Sheets, Geographic Data With Base map.

[6hrs] (CO 5)
UNIT 5: MACHINE LEARNING USING PYTHON

Introduction ofMachine LearningVariousCategories of Machine Learning algorithrAschtecture of
Machine Learning Algorithm, Basics of Supervised and Unsupervised Machine Learning Algorithm,
Usage ofScikit Application Feature EngineeringNaive Bayes ClassificatigrLinear Regressiqgrk-

Mears Clustering.

Course Outcomes:

CO 1:Identify phases involved in the life cycle of Data Science
CO2: Understanding theumber of mathematicalperationsand computatioon arrays
CO 3: Manage the data for efficient storage and manipulation in Python

CO 4: Explore a flexible range of data visualizations approaches in Python.
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CO 5: Analyseand create a Machine Learning Model for various typekatd.

Text Books:

1. Pragmatic Machine Learning with Python, Avishek Nag, BPB Publication April 2020

2. Data Science with Jupytd?rateek GupteBPB PublicationJanuary 2019

3. Python Data Science HandbeBksential Tools for Working with Data, Jake Vander Plas
O'Reilly Media, 2016.

4. Data Science from Scratch: First Principles with Python, Joel Grus, O'Reilly, 2015.

5. Python for Data Analysis, Wes Mckinney, O'Reilly Media, 2013.

6. Fundamentals of Data Science, Samuel Burns, Amazon KDP printing and Publishing, 2019.
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CourseCode: BTCS614-18UC Course Tile: Soft Computing 3L:0T:0P | 3Credits

Detailed Contents:
UNIT 1:

Introduction: What is Soft Computing? Difference between Hard and Soft computing, Requirement of
Soft computing, Major Areas of Soft Computing, Applications of Soft Computing

[4hrs]
UNIT 2:

Neural Networks: What is NeurBNetwork, Learning rules and various activation functions, Single
layerPerceptrons, BadRropagation networks, Architecture of Backpropagation(BP) Networks,
Backpropagation Learning, Variation of Standard Back propagation Neural Network, Introduction to
Associative Memory, Adaptive Resonance theory and Self Organizing Map, Recent Applications.

[10hrs]
UNIT 3:

Fuzzy Systemsfuzzy Set theory, Fuzzy versus Crisp set, Fuzzy Relation, Fuzzification, Minmax Composition,
Defuzzification Method, Fuzzy Logi€uzzy Rule based systems, Predicate logic, Fuzzy Decision Making, Fuzzy
Control Systems, Fuzzy Classification

[8 hrs]
UNIT 4:

Genetic Algorithm: History of Genetic Algorithms (GA), Working Principle, Various Encoding
methods, Fitness function, GA Opeanat Reproduction, Crossover, Mutation, Convergence of GA, Bit
wise operation in GA, Mulllevel Optimization

[8 hrs]
UNIT 5:

Hybrid Systems: Sequential Hybrid Systems, Auxiliary Hybrid Systems, Embedded Hybrid Systems,
NeurcFuzzy Hybrid Systems, New®@enetic Hybrid Systems, Fuzgdenetic Hybrid Systems

[5 hrs]

Course Outcomes:

At the end of the course, the student should be able to:

1 Understandrarious soft computing concepts for practical applications

Designsuitable neural network for real timeoptems

Constructfuzzy rules and reasoning to develop decision making and expert system
Apply the importance of optimization techniques and genetic programming

Review the various hybrid soft computing techniques and apply in real time problems

= =4 -4 4

Text Books:

1. S. Raj asekaran and G. A. Vijayal akshmi Pai ,
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Al gorithm: Synt hesi s-Hallrofdndia Pvp Ltd.,,@006.i ons 0, P
2. George J. Klir, Ute St. Clair, Bo Yuan, Fuzzy Set Theory: Foundations and Applications
Prertice Hall, 1997.

3. David E. Goldberg, Genetic Algorithm in Search Optimization and Machine Learning Pearson
Education India, 2013.

4. James A. Freeman, David M. Skapura, Neural Networks Algorithms, Applications, and
Programming Techniques, Pearson Educatiora|rikb91.
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CourseCode: BTCS61818UC (Course Tile: Internet of Things 3L:0T:0P | 3Credits

Detailed Contents:

1. Introduction to loT:
Architectural Overview, Design principles and needed capabilities, 0T Applications, Sensing,
Actuation, Basics of Networking, M2M and IoT Technology FundamentalsDevices and gateways,
Data management, Business processé&sl, Everything as a Service(XaaS), Role of Cloud in loT,
Security aspects in loT.
(8 Hours), CO1
2. Elements of IoT :
Hardware Component€omputing (Arduino, Raspberry Pi), Communication, Sensing, Actuation,
I/O interfaces. Software Componen®&ogrammm g APl 6s (using Python /
Communication, ProtocolBIQTT, ZigBee, Bluetooth, CoAP, UDP, TCP
(9 Hours), CO2
3. loT Application Development
Solution framework for 10T applicationimplementation of Device integration, Data acquisition
andintegration, Device data storagénstructured data storage on cloud/local server,
Authentication, authorization of devices.
(18 Hours) CO3
4. 10T Case Studies
loT case studies and mini projects based on Industrial automation, Transportation, Agriculture,
Healthcare, Home Automatipaosage of Big DatAnalytics as IoT, edge computing.
(10 Hours), CO4

Course OutcomesAfter the completion of this course, the students will be able to:
CO1: Understand internet of Things and its hardware and software centpon
CO2: Interfacd/O devices, sensors & communication modules

CO3: Remotelymonitor data and control devices

CO4: Developreal life 10T based projects

Text Books

1. Vijay Madisetti, Arshdeep Bahga, cnttyr ne:
Press

2. Dr. SRN Reddy, Rachit Thukr al and Manasi
practical Approacho, ETI Labs

3. Pet huru Raj and Anupama C. Raman, AThe
Pl atforms, and Use Caseso, CRC Press

4. Jeevadse, Alnternet of Thingso, Khanna Publ

5. Adri an McEwen, fADesigning the Internet of

6. Raj Kamal , Al nternet of Things: Architect

7. Cuno Pfister, AGetting StaryMediawith the |
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Course Cale BTCS61918UC Course Tile: Cyber Security 3L:0T:0P 3Credits

Detailed Contents:

UNIT 1:
Introductian: Introduction to Computer Security, Threats, Harms, Vulnerabilities, Authentication,
Access Control and Cryptography, Authentication, Access Control, Cryptography, Unintentional (Non
malicious) Programming Oversights, Malicious Céddalware, Countermeases

[8hrs]
UNIT 2:
Web Security: User Side, Browser Attacks, Web Attacks Targeting Users, Obtaining Wgebsite
Data, Email Attacks

[6hrs]
UNIT 3:
Operating Systems Security: Security in Operating Systems, Security in the Design of Operating
Systems, Rootkit

[6hrs]
UNIT 4:
Network and Cloud Security: Network Concepts, Threats to work Communications, Wireless Network
Security, Denial of Service, Distributed DenradtService Strategic Defenses: Security
Countermeasures, CryptograpimyNetwork Security, Firewalls, Intrusion Detection and Prevention
Systems, Network Managemeftioud Computing Concepts, migrating to the Cloud, Cloud Security
Tools and Techniques, Cloud Identity Management, Securing laaS

[10hrs]
UNIT 5:
Privacy: Privacy Concepts, Privacy Principles and Policies, Authentication and Privacy, Privacy on the
Web, Email Security
Management and éndents: Security Planning, Business Continuity Planning, Handling Incidents, Risk
Analysis, Dealing with Disaster
Legal Issues and Ethics: Protecting Programs and Data, Information and the Law, Rights of Employee
and Employers, Issues related to SoftwBeglures, Ethical Issues in Computer Security, Incident
Analysis with Ethics
[10hrs]

Course Outcomes:At the end of the course thaudent should be able to:

CO 1: Understand the broad set of technical, social & political aspects of Cyber Security and
security management methods to maintain security protection

CO2: Appreciate the vulnerabilities and threats posed by criminals, istramid nation states to
national infrastructure

CO0a3: Understand the nature of secure software development and operating systems

CO4: Recognize the role security management plays in cyber security defense and legal and
social issues at play in developisgiutions.

CO5: Understand the concepts related to Security and Privacy.

Text Books:
1. Pfleeger, C.P., Security in Computing, Prentice Hall, 2010, 5th edition.
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2. Schneier, Bruce. Applied Cryptography, Second Edition, John Wiley & Sons, 1996.

ReferenceBooks:
1. RhodesOusley, Mark. Information Security: The Complete Reference, Second Edition,

Information Security Management: Concepts and Practice. New York, MeBithv2013.
2. Whitman, Michael E. and Herbert J. Mattord. Roadmap to Information Securify &rdinfosec
Managers. Boston, MA: Course Technology, 2011
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Course CaleeBTCS60418UC |Course Ttlee Compiler DesignLab  OL:0T:2P |1 Credits

Detailed List of Tasks:

Write a program to design a Lexical Analyzer(LA) for a given language.

Write a program to implement the Lexical Analyzer using lex tool.

Write a program to design Predictive Parser (Non Recursive Descent parser) for a given language.
Write a program for constructing of LL (1) parsing.

Write a program for constructing recursive descent parsing.

o v s wnN e

Write a program to design and implement an LALR bottom up Parser for checking the syntax of the
statements in a given language.

7. Write a program to implement operator precedence parsing.

8. Convert the BNF rules into Yacc form and write code to generate abstract syntax tree.

9. Write a program to generate machine code from the abstract syntax tree generated by the parser.
10. write a program to implement simple code optimization technique.

11. Write a program to generation of Code for a given Intermediate Code.

Suggestedroolsi Lex, Yacc
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Course Cale BTCS60518UC |Course Ttle: Artificial Intelligence OL:0T:2P 1 Credits
Laboratory

Detailed List of Tasks:

Write a program foA* Algorithm.

Write a program for Depth First Search.

Write a program for Breadth First Search

Write simple fact for the statements usPigOLOG.

Write predicates one converts centigrade temperatures to Fahrenheit, the other checks if

temperature is below freezing.

6. Write a program in prolog for medicdiagnosis and shovné advantage and disadvantage of green
and red cuts.

7. Write a prgram toimplement tower of honoi

Write a program to solve traveling salesman problem.

9. Write a progranior expert system using forward chaining.

ok E

o
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Cale BTCS60918UC |Course Ttle: Network Security and OL:0T:2P [1Credits
Cryptography Lab

Detailed List of Tasks:

Task 1. What do you mean by a packet sniffer? What is its purpose? Explore from the Internet some
popular packet sniffers. Wireshark is one such sniffer. Install Wireshark on your system. Explore
its features andnsff various packets from your machine and enter into your machine. Identify the
type of protocols of these packets. Connect
link layer headers. Take snapshot of header fields, values and payloads paickiets being
exchanged between your (Cd)chine and PTUG6s we

Task 2: Explore socket programming in C/python/java or any other technology/API for the purpose.
Write a program to encrypt (using Ceaser cipher) your given plaintext into ciphertext at thend 0 s
machine and send the ciphertext using socket to server machine. Server should receive the ciphert
and transform it back to pl ai fQO£xt . Di spl ay

Task 3: Implement DES algorithm. Display all substitution and transpaosdaigputs(CO 2)

Task 4. Implement concept of digital envelop using socket programni@Q.2)

Task 5:  Write a program to implement RSA algorith(@O 2)

Task 6:  Write a program to implement Diffie Hellman key exchange algorithm. Implement Man in
the Middle attack(CO 2)

Task 7:  Explore various hash functions. Use these hash functions to generate digital signatures ol
different length messagd€O 3)

Task 8: Design a secure message exchange system for PTU. Carefully identify the requirements an
implement using socket programmirf@O 3)

Task 9: Instdl packet sniffer on your machine. Visit any https website. Take snapshots of TCP
headers of all phases of SSL/TLS protocol. Demonstrate and explain working of SSL/TLS protocol
with the help of snapshotgCO 1)
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Cale BTCS61018UC |Course Ttle: Data Mining Lab OL:0T:2P 1 Credits

Detailed List of Tasks:

1. Introduction to WEKA using JAVA.

2. ToPerform data preprocessing tasks and Demonstrate performing association rule mining on
data sets

3. Demonstrate performing clustering on data sets
4. Implementing SVM on real world problems.

5. Write a program to construct an optimized DECISION TREE for a given traini ng data and by
using any attribute selection measure.

6. Write a program for NAIVE BAYESIAN algorithm for classifying the data.

7. Implement the K-Means Clustering algorithm for clustering the given data.

Suggested Tools- WEKA, Orange
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Cale BTCS61118UC |Course Ttle: Cloud Computing Lab OL:0T:2P 1 Credits

Detailed List of Tasks:

1.

SEN

ok

© N

Install Virtualbox/VMware Workstation with different flavours of linux or windows OS on top of
windows7 or 8.

Install a C compiler in the virtual machine created using virtual box and execute Simple Programs
Installation of any open source to@reate hello world apand other simple web applications using
python/java.

Useof any open source tofdr web applicationsising Saas

Simulate a cloud scenario using CloudSim and run a scheduling algorithm that is not present in
CloudSim.

Find a procedure to transfer the $ilgom one virtual machine to another virtual machine.

Find a procedure to launch virtual machine using trystack (Online Openstack Demo Version)
Instructor may us€loudSim Architecture(User code, CloudSim, GridSim, SimJava)

Suggested Tools CloudStackFOSSCloud Docker
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Cale BTCS61518UC |Course Ttle: Information Theory and  0OL:0T:2P |1 Credits

Coding Lab

Detailed List of Tasks:

1.

NoObkW

Write a program for determination of various entropies and mutual informati@ngofen
channel. Test various types of channel such as a) Noise free channel. b) Error free channel «
Binary symmetric channel d) Noisy channel Compare channel capacity of above channels
Write a program for generation and evaluation of variable lengtlicsocoding using
C/MATLAB (Any 2) a) Shannon Fanocodingand decoding b) Huffman Coding and decoding

c) Lempel Ziv Coding and decoding

Write a Program for coding & decoding of Linear block codes

Write a Program for coding & decoding of Cyclic codes.

Write a program for coding and decoding of convolutional codes

Write a program for coding and decoding of BCH and RS codes

Write a simulation program to implement source coding and channel coding for transmitting a
text file

Suggested Tools Implementation canbe done in C/C++/ MATLAB
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course bde: BTCS61618UC Course Title: Data Sciencd.ab OL:0T:2P [Credits

Detailed List of Tasks:

Write a program for data preprocessing by using jupyter notebooks.

Write a program for data manipulation by using jupyter notebooks.

Write a program for counting a frequency of particular element in python.

Write any program for usingumpy.

Write a program for using aggregation function.

Write a program for using sortirg§ an array using numpy.

Write any program for using pandas library.

Write any program for handling missing data using pandas library.

Write a program for concatating and appending, combining datasets

10 Write a program for vectorizing string operations.

11.Write a basic program for using matplotlib library.

12.Write a program for simple line plots, simple scatter plots, visualizing errors density and contour
plots by using matplotlib library.

13. Write a simple program for using scikit application.

14.Write a machinedarning model that classify the data by using naive bayes classification

15. Write a machine learning model that classify the data by using linear regression.

16. Write a machine learning model that classify the data by usmgaans clustering

CoNooO~wWNE

Suggested Tools Anaconda, PyCharm, Apache Spark, Spydeetc.
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I.K. GUJIRAL PUNJAB TECHNICAL UNIVERSITY, KAPURTHALA
Department of Computer Science & Engineering

Course Cale BTCS617-18UC |Course Ttle: Soft Computing Lab OL:0T:2P (1 Credits

Detailed List of Tasks:

1. Create a perceptron with appropriate no. of inputs and outputs. Train itfixeidgncrement learning
algorithm until no change in weights is required. Output the final weights

2. Create a simple ADALINE network with appropriate no. of input and output nodes. Train it using delta
learning rule until no change in weights is requiredtpDt the final weights.

3. Train the auta@orrelator by given patterns: Al:%(151,1), A2=(1,1,1:1), A3=(-1,-1,-1, 1). Test it using
patterns: Ax=(1,1;1,1), Ay=(1,1,1,1), Az=(,-1,-1,-1).

4. Train the hetr@orrelator using multiple training encodingagegy for given patterns: A1=(000111001)
B1=(010000111), A2=(111001110) B2=(100000001), A3=(110110101) B3(101001010). Test it using
pattern A2.

5. Implement Union, Intersection, Complement and Difference operations on fuzzy sets. Also create fuzzy
relation ty Cartesian product of any two fuzzy sets and perform maxmin composition on any two fuzzy
relations.

6. Solve Greg Viotds fuzzy cruise controller wusin

7. Solve Air Conditioner Controller using MATLAB Fuzzy logic toolbox

8. Implement TSRising GA

Suggested Tools MATLAB
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