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Dr. Sandeep Sharma, Professor and Head CSE GNDU, Amritsar Member
Dr. Kamal Nain Sharma, Assistant Professor, School of Computer Member
Applications, LPU, Jalandhar

Dr. Neha Sethi, Assistant Professor, Hindu College, Amritsar Member
Mr. Gaurav Gupta, Alumni, Accenture, Gurugram Member
All Faculty members, Department of Computer Applications, AGC, Amritsar Member

Sub: Agenda of Board of Studies, Department of Computer Applications

Sir/ Madam,
A meeting of Board of Studies is scheduled on May 6", 2026 at Department of Computer
Applications of AGC, Amritsar

The agenda of the meeting is as follows:

1. To approve the minutes of Previous meeting of Board of Studies.

2. To discuss and finalize the detailed Study Scheme, Syllabi and Course Outcomes for
5" and 6™ semester of BCA to be applicable for 2024 admitted batch and onwards.

3. To discuss and finalize the detailed Study Scheme, Syllabi and Course Outcomes for
37 and 4" semester of BCA to be applicable for 2025 admitted batch and onwards.

4. To adopt Study Scheme and Syllabus for MCA as prescribed by IKGPTU in year 2025,
to be applicable for 2026 admitted batch and onwards and to finalize Course Outcomes
for the same. _

5. To authorize the Chairperson (BoS) to approve appropriate SWAYAM courses for up
to 40% of the subjects in a semester to be offered in online mode.

6. To apprise the BoS members about the results of the Nov-2025 End Semester
Examination (ESE).

7. To apprise the BoS members regarding top performers during Nov-2025 End Semester
Examination (ESE).

8. As per AICTE guidelines, all AICTE-approved institutions are required to introduce a
mandatory non-credit course on “Disaster Management and Preparedness” starting
from the January 2026 session for all undergraduate programs. Accordingly, it is
proposed to introduce this course in the Sth semester for the BCA 2025 admitted batch
and subsequent batches. The same will be placed for approval in the upcoming Board
of Studies (BoS) meeting, subject to the availability of the prescribed syllabus.

9. Any other agenda with the permission of the chair.

Deputy Dean Academic Affairs, Head DCA
Chairman, Board of Studies
Department of Computer Applications



Dr. Sachin Khurana <hod.mca@acetedu.in>

Agénda of Board of Studies, Department of Computer Applications
1 message

Dr. Sachin Khurana <hod.mca@acetedu.in> Tue, Apr 28, .’?026 at 12:08 PM
To: amit singh <amitacet07 @gmail.com>, amit singh <amit_07singh@yahoo.co.in>, waliakanwal @hotmail.com, deep

Sir/ Madam,

A meeting of Board of Studies is scheduled on May 6 2026 at Department of Computer Applications of
AGC, Amritsar. Invitation letter is attached.

The agenda of the meeting is as follows:

1. To approve the minutes of Previous meeting of Board of Studies. _

2. To discuss and finalize the detailed Study Scheme, Syllabi and Course Outcomes for 5% and
6 semester of BCA to be applicable for 2024 admitted batch and onwards.

3. To discuss and finalize the detailed Study Scheme, Syllabi and Course Outcomes for 3™ and

4™ semester of BCA to be applicable for 2025 admitted batch and onwards.

4. To adopt Study Scheme and Syllabus for MCA as prescribed by IKGPTU in year 2025, to be
applicable for 2026 admitted batch and onwards and to finalize Course Outcomes for the same,

5. To authorize the Chairperson (BoS) to approve appropriate SWAYAM courses for up to 40%
of the subjects in a semester to be offered in online mode.

6. To apprise the BoS members about the results of the Nov-2025 End Semester Examination
(ESE).

7. To apprise the BoS members regarding top performers during Nov-2025 End Semester
- Examination (ESE).

: 8. As per AICTE guidelines, all AICTE-approved institutions are required to introduce a
mandatory non-credit course on “Disaster Management and Preparedness™ starting from the
January 2026 session for all undergraduate programs. Accordingly, it is proposed to introduce this
course in the 5th semester for the BCA 2025 admitted batch and subsequent batches. The same
will be placed for approval in the upcoming Board of Studies (BoS) meeting, subject to the
availability of the prescribed syllabus.

Any other agenda with the permission of the chair.
Regards

Dr. Sachin Khurana
Deputy Dean Academic Affairs'
HOD (Dept. of Computer Applications)

@ Agenda & Invitation (14th BOS Meeting).pdf
128K




Dr. Sachin Khurana <hod.mca@acetedu.in>

14ht BOS meeting DCA
1 message
Dr. Sachin Khurana <hod.mca@acetedu.in> Tue, May 5, 2026 at 3:07 PM
To: sandeep.cse@gndu.ac.in, Kamal Nain Sharma <kamalnain3@gmail.com>, neha_tejpal@yahoo.com, Gauray Gupta

As already communicated about BOS meeting on 6th May 2026. | am attaching all the annexures as conveyed in

agenda of meeting. Please go through it and provide any comments or suggestions. We will be discussing all the
agenda on 6th may in Reading hall 4.

Regards

Dr. Sachin Khurana
Deputy Dean Academic Affairs'
HOD (Dept. of Computer Applications)

e OOt Sn

6 attachments

) Annexure-ll (BCA 3rd and 4th Sem (2025 onwards) Study Scheme & Syllabus).pdf
~ 813K

4y (Annexure-VI) Toppers List.pdf
= 292K

@ Annexure-l (BCA 5 and 6 (2024 onwards Study Scheme and Syllabus)).pdf
~ 1023K

@ (Annexure-III)MCA-upto-4th-Sem-batch-2025-onwards.pdf
= 2067K
@ (Annexure-V) Result Analysis.pdf

897K

fﬂ Annexure-lV (Online Courses NPTEL).pdf
500K
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Dr. Sachin Khurana <hod.mca@acetedu.in>
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Proceedings 14th BOS Meeting

2 messages

Nandita Khullar <deo.dca@acetedu.in> Thu, May 14, 2026 at 12:41 PM
To: "Dr. Sachin Khurana" <hod.mca@acetedu.in>

& Proceedings 14th BOS Meeting .pdf
B 200K

Dr. Sachin Khurana <hod.mca@acetedu.in> Thu, May 14, 2026 at 1:45 PM
To: sandeep.cse@gndu.ac.in, Kamal Nain Sharma <kamalnain3@gmail.com>, neha_tejpal@yahoo.com, Gaurav Gupta
<gauravgupta.gsp@gmail.com>, shikha sharma <shonaya.sharma.27@gmail.com>, Saloni Verma
<saloni.291997 @gmail.com>, waliakanwal@hotmail.com, amit singh <amitacet07@gmail.com>, Anupreet Kaur
<anupreet.kaur@acetedu.in>, deep aujla <aujladeep09@gmail.com>, Kajal Kaler <kajal.kaler@acetedu.in>, Nitika
(™Sharma <nitikadvedogra123@gmail.com>, Manupriya Sabharwal <priyamanu776@gmail.com>, SAHIL LUTHRA
~sluthra423@gmail.com>, Savneet Kaur 1039 <savneetkaur2222@gmail.com>, Uma Arora
<umaarora2002@gmail.com>, gurpredtd00@gmail.com, Harleen Kaur <kaurharleenkaur469@gmail.com>, shilpa sharma
<sharma.angel.madhuri@gmail.com>, "Dr. Sachin Khurana" <hod.mca@acetedu.in>

Dear All members | am sharing proceedings of 14th BOS meeting held on 6th May 2026.
It was a fruitful and healthy discussion on all agendas of the meeting. Thanks for your valuable input and guidance.

Regards

Dr. Sachin Khurana
Deputy Dean Academic Affairs'
HOD (Dept. of Computer Applications)

D 4) Proceedings 14th BOS Meeting .pdf
200K




AMR]TS AR Proceedings Department of

"“\GROUP OF COLLEGES|  14® BoS meeting Computer

NAAC Grade "A" 3" Cycle  Autonomous Status 0 Applications
uade Autonomes Category (Bince 2014) Conferred by UG Date: 8 May 2026

Pebno: AGC/DCr /2006

The Department conducted its Board of studies meeting on May 6", 2026. Following members
were invited for the meeting.

Dr. Sachin Khurana, HOD, DCA, AGC, Amritsar -in chair
Dr. Sandeep Sharma, Professor and Head CSE GNDU, Amritsar Member
Dr. Neha Sethi, Assistant Professor Hindu College, Amritsar Member
Dr. Kamal Nain Sharma, Assistant Professor, School of Computer Applications, - Member
LPU, Jalandhar

Mr. Gaurav Gupta, Alumni, Accenture, Gurugram Member
All Faculty members, Department of Computer Applications, AGC, Amritsar Member

The minutes of 13" meeting of BoS held on 11-Dec-2025 were approved as no further
comments were received for the same.

Members approved Study Scheme, Syllabi and Course Outcomes for 5" and 6"
semester of BCA to be applicabie for 2024 admitted batch and onwards after detailed
discussion. (Annexure-I)

Members approved Study Scheme, Syllabi and Course Outcomes for 3 and 4™
semester of BCA to be applicable for 2025 admitted batch and onwards after detailed
discussion. (Annexure-II)

Members were apprised of Study Scheme and Syllabus of MCA as prescribed by
IKGPTU (2025 Scheme), to be applicable for 2026 admitted batch and onwards and
approved Course Outcomes for the same. (Annexure-III)

The members of the Board of Studies authorize the Chairperson to approve appropriate
SWAYAM courses for up to 40% of the subjects in a semester. This provision shall
apply to the 3rd and 4th semesters of the BCA 2025 batch, the 5th and 6th semesters of
the BCA 2024 batch, and the 3rd and 4th semesters of the MCA 2025 batch.
(Annexure-1V)

Members were apprised of the results of the Nov-2025 End Semester Examination
(ESE). (Annexure-V)

Members were apprised top performers during Nov-2025 End Semester Examination
(ESE). (Annexure-VI1)

As per AICTE guidelines, all AICTE-approved institutions are required to introduce a
mandatory non-credit course on “Disaster Management and Preparedness™ starting
from the January 2026 session for all undergraduate programs. Accordingly. it is
proposed to introduce this course in the 5th semester for the BCA 2025 admitted batch




and subsequent batches. The same will be placed for approval in the upcoming Board
of Studies (BoS) meeting, subject to the availability of the prescribed syllabus.
(Annexure-VII)

9. Any other agenda with the permission of the chair.

a. To apprise the members of Board of Studies about introducing new programmes
on the basis of Local, Regional, National and Global needs.

b. To apprise the members of the Board of Studies regarding the introduction of
the following new programmes from the academic session 2026-27 onwards:
Master of Science (Information Technology) [M.Sc. (IT)], Master of Science
(Computer Science) [M.Sc. (CS)], and B.Voc. (Software Development). The
affiliation order from IKG, PTU is awaited.

ik

Dr. Sachin Khurana
Chairman, Board of Studies
Department of Computer Applications

.
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Date: 11 December 2025

The Department conducted its Board of studies meeting on December 10™, 2025. Following
members were invited for the meeting.

Dr. Sachin Khurana, HOD, DCA, AGC, Amritsar -in chair
Dr. Sandeep Sharma, Professor and Head CSE GNDU, Amritsar Member
Dr. Neha Tejpal, Professor Hindu College, Amritsar Member
Dr. Kamal Nain Sharma, Assistant Professor, School of Computer Member

Applications, LPU, Jalandhar

L.

‘Mr. Gauray Gupta, Alumni, Accenture, Gurugram Member
;\_IlAlva_uTEE:n‘E;us Departinent of Computer Applications, AGC, Amritsar Member
The minutes of 12" meeting of BoS held on 12-June-2025 were approved as no further

comments were received for the same.

Members were apprised of the Study Scheme, Syllabi, and Course Outcomes for the 1st
semester and the Study Scheme for the 2nd semester of the BCA, applicable for the 2025
admitted batch and onwards. (Annexure-I)

Detailed discussion of Syllabi and Course Outcomes for 2™ semester of BCA course
approved which will be applicable for 2025 admitted batch and onwards. (Annexure-II)
Members approved courses of MCA offered in online mode through SWAYAM/ NPTEL
platform for 4™ semester students applicable to 2024 admitted batch and onwards as per
NEP 2020 policy of offering upto 40% of total courses in a semester in online mode.
(Annexure-III) ‘

Members approved course of BCA offered in online mode through SWAYAM/ NPTEL
platform for 4" semester students applicable to 2024 admitted batch and onwards as per
NEP 2020 policy of offering upto 40% of total courses in a semester in online mode.
(Annexure-1V)

Members were apprised of the results of May-2025 of ESE Examinations. (Annexure-V)
Members were apprised of the external paper setter and evaluator for Nov -Dec 2025 and
May-June 2026 ESE examination. (Annexure-VI)

Members were apprised top performers during May-2025 ESE examination. (Annexure-
VII)

¥ '(’ \9 P '
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Dr. Sachin Khurana
Chairman, Board of Studies
Department of Computer Applications
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(Annexure-I)

Course Code Course Title Codé Course Title Discipline
BCA24506 Web _ Full Stack BCA24507 Web Programming-1 Full Stack
T e ) Programming-I Development Laboratory Development

sitiadiiofisnio Data Science Introduction to Data Science
BCA24508 . o BCA24509 Machine Learning
Machine Learning
] - Laboratory
Introduction to AIML BCA24511 Introduction to Data AIML

Professional Elective-111 Theory

BCA-2024
BCA-5"™ Sem
a Load Marks
Course Code | Course Type Course Title Allocation Distribution n;z:‘ils Credits
L | T P | Internal | External
BCA24501 Skill Enhancement i 0|0 40 60 100 4
Security
Information
BCA24502 Skill Enhancement Security 0| 0 |2 60 40 100 1
I Laboratory
BCA24503 Core Theory f;\‘/’fmmm'“g Mlalo]o 40 60 100 4
N Core N Programming in
*A2450: &' g
‘1 SeAZ4A0n Practical/Laboratory Java Laboratory Rl @ 2 o 0 i !
T ) ~ . | o P ~
I rqt§551(?|1dl Elective 4 0 0 40 60 100 4
\o o MTheory |
! Professional Elective-
|1l Laboratory _ 0 0 2 60 40 100 Iﬁ -
me?ssmnal Elective- 3 0 0 40 60 100 3
oy n 1V Theory
Professional Elective-
IV Laboratory G402 all 40 1be ]
| BCA24505 | skill Enhancement Minor Project | 0 | 0 | 2 | 0 40 100 e
o n- ' ~ToraL 15 0 |10 460 440 900 20

Professional Elective-1II Laboratory

l Discipline

Course

BCA24510

Data Science

Science Laboratory

Professional Elective-1V Theory

Professional Elective-1V Laboratory

Ceurse Code

BCA24512

Course Title Discipline Cg;(;ze Course Title Discipline
_> ) ) Full Stack Digital Marketing Full Stack
Digital Marketing | Development BCA24513 Dl,aboratory © Development
Natural Language | Data Science BCA24515 Natural Language Data Science
Processing Processing Laboratory
AIML , AIML
Neural Network BCA24517 e

|

[.aboratory

il (@% M @




(Annexure-I)

BCA-2024
BCA-6'" Sem
Load Marks
Course Code Course Type Course Title Allocation Distribution ;::_ils Credits
L T | P | Internal | External
BCA24601 | Skill Enhancement fpyrfer Lewd Ly (oo | a0 60 100 3
% Cyber Law &
BCA24602 Skill Enhancement -\ o o o] 2 60 40 100 1
Practical/Laboratory
Laboratory
Software
BCA24603 Core Theory Testing e 4 o] o 40 60 100 4
Quality
Assurance
Prote55|.0na| Elective- 4 0 0 40 60 100 4
V Theory
Professional Elective-
-
V' Laboratory g g B @ 44 10 :
b ecct lective-
lr()'T?5510:1ﬂI Elective 4 0 0 40 60 100 4
VI Theory
Professional Elective-
VI Laboratory ¢ 0 . o0 st 190 !
BCA24604 Skill Enhancement | THajar 0 |lo] 2 60 40 100 I
Project
TOTAL 15 (0| 8 400 400 800 20

Professional Elective-V Theory

Professional Elective-V Laboratory

Course Code Course Title Discipline Course Code Course Title Discipline
Full Stack Android Full Stack
BCA24605 Android Programming | Development BCA24606 Programming Development
o S Laboratory
Data Science i i Data Science
BCA24607 Big Data Analytics BCA24608 | 0i& Data Analytics
© Laboratory
AIML Digital Image AIML
BCA24609 Digital Image Processing BCA24610 Processing
I B Laboratory ]
Professional Elective-VI Theory Professional Elective-VI Laboratory ]
Course Code Course Title Discipline Course Code Course Title Discipline
Segreh Envirie Full Stack Search Engine Full Stack
BCA24611 . o 2 Development BCA24612 Optimization Development
Optimization
| - i Laboratory -
Full Stack Web Full Stack
BCA24613 Web Programming-I1 Development BCA24614 Programming-II Development
- Laboratory
AIML Prompt AIML
BCA24615 Prompt Engineering BCA24616 Engineering
YOS — - Laboratory -

b

e



(Annexure-1I)

BCA-2024
5" Semester Information Security
- T BCA24501
~ Internal Marks: [ 40 ~ L |1 [P
7 External Marks: | 60 4 0 |0
s Total Marks: | 100 Credits 4

Course ()ulcrti)rmes: After studying the course, students will be able to:

ol \T Idumf\ issues involved in the field of information security.
€02 | Dev Llop fundamental concepts of cryptography.
| CO3 Cate Gon ize \Zﬁwﬁsit\ipce of viruses.
' Co4 Dcvelop an understanding of information assurance in operating system.
| COs Provide basic understanding to manage database security on application level. B
|
| ( 06 OUII]I]L information security risks across the Internet.
| 'S SN W S S ——
| Unit | Detailed Contents CO
| I The Sccuri 1ty Problem in Computing: The meaning of computer Security, Computer Criminals,
Methods of Defense, Elementary Cryptography: Substitution Ciphers, Transpositions, Making | cO1
-} “Good™ Encry ption algorithms, Secure Architecture of an open System. DES and RSA Algorithm.
j E I;Lili\ipilon based secur ity: Asymmetric and symmetric Key Cryptography, Role based Security,
| Digital Signatures, The Data Encryption Standard, The AES Encryption Algorithms, Public Key | CO2
.| Encryptions and Uscs of Encryption. -
- Il | Security in Program: Secure Programs, Non malicious Program Errors, viruses and other
} malicious code. Targeted Malicious code, controls Against Program Threats, Protection in
General- Purpose operating system protected objects and methods of protection memory and | CO3
| addmens protection, File protection Mechanisms, User Authentication Designing Trusted.
| 1L | Operating System: Sccurity polices models of security, trusted Operating System design.
CO4
| Assurance in trusted Operating System Implementation examples. o
i Database and Network Secur ity: Database Integration and Secrecy, Inferential Control, Sensitive
1 data. Inference, multilevel database, proposals for multilevel security. Security in Network: Threats =
= ; ; ¢ i ; COs
1 in Network, Network Security Controls, Firewalls, Intrusion
B | Detection Systems, Secure E-Mail
T IV | Administering Security: Security Planning, Risk Analysis, Organizational Security policies,
i Physical Security. Legal Privacy and Ethical Issues in Computer Security: Protecting Programs
i and data, Information and the law, Rig,hts of Employees and Employers, Software failures, | CO6
| Computer Crime, Plala l thical issues in Computer Security, Case Studies of Corporate Security.
“Reference Books: “

3. Ma

I. Charles P.Pleeger, Shari Lawrence. Security in Computing, Pfleeger. PHI.
2. Jason Andress. The Basics of Information Security. Syngress

rk Stamp. Information Security: Principles and Practice, Wiley.

| 4. A. Kahate, Cryptography and Network Security, TMH.




(Annexure-I)

BCA-2024
5™ Semester Information Security Laboratory 7]
BCA24502 - ]
Internal Marks: | 60 L E: P B
External Marks: | 40 0 _%_ﬂ— ) R
Total Marks: | 100 Credits 1

| Course Outcomes: After studying the course, students will be able to:

COl Analyze various system and network attacks including DoS, sniffing, sp_(_)al—ﬁém ruses, and trojans. A
co2 Evaluate web-based password capturing techniques and related security vulncrabilities. 2/
CO3 Apply anti-intrusion mechanisms and authentication techniques to enhance system sccurh;.
CcO4 Demonstrate understanding and implementation of symmetric and asymmetric encryption algorithms.
CcOs Apply cryptographic and encryption techniques for securing data and communication. X
CcO6 Understand network security fundamentals, security policies, ethical hacking. and social engineering B
concepts. |
Sno. Experiment B B
I Study of System threat attacks - Denial of Services. [CO1] - e ) )
2 Study of Sniffing and Spoofing attacks. [CO1] T |
3 Study of Different attacks causes by Virus and Trojans. [CO1] |
4 Study of Techniques uses for Web Based Password Capturing. [CO2] |
5 Study of Anti-Intrusion Technique — Honey pot. [CO3| » -
6 Study of IP based Authentication. [CO3] B l
. 7 Implementation of S-DES algorithm for data encryption. [CO4] I
8 Implementation of Asymmetric Encryption Scheme — RSA. |[CO4| . T
9 Study of Symmetric Encryption Scheme — RC4. [CO4] o _j
10 Study of Cryptography Techniques. [COS] __{
I Study of Encryption algorithms [COS]
12 | Study of Security policies. [CO6] {
13 Study of Network Security Fundamentals, Ethical Hacking and Social Engineering [CO6] |
Reference Books: . . "‘
1. Charles P.Pfleeger, Shari Lawrence. Security in Computing, Pfleeger. PHI. |
2. Jason Andress. The Basics of Information Security, Syngress \
3. Mark Stamp. Information Security: Principles and Practice, Wiley.
4. A. Kahate, Cryptography and Network Security, TMH.

¥
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(Annexure-I)

BCA-2024
5" Semester ; Programming in JAVA
BCA24503
- Internal Marks: | 40 L T |P
~ External Marks: | 60 4 0 |0
Total Marks: | 100 Credits 4
Course Outcomes: After studying the course, students will be able to:
' COl Differentiate between java and procedural languages.
'CO2 | Define Basic concepts in Java Programming. o
\ CO3 | Outline various OOPs concepts in Java Programming.
- CO4 Imf:icment Array and strings in Java Programming.
CO5 | Outline the il_naorlancc of exception handling in programs.
Ccoe6 Exa&_in advanced concepts like multithreading, applet used in java.
\JJ_n; _7__: — - Detailed Contents CcO
1 Java Programming Fundamentals: Introduction to Java, Stage for Java, Origin, Challenges of
Java. Java Features, Java Program Development, Object Oriented Programming. Co1
[ " Java Essentials: Elements of Java Program, Java API, Variables and Literals, Primitive Data
Types, The String class. Variables, Constants, Operators, Scope of Variables & Blocks, Types of
Comment in Java. CO2

Control Statements: Decision making statements (if, if-else, nested if, else if ladder, switch,
conditional operator), L.ooping statements (while, do-while, for, nested loops), Jumping statements
| (Break and Continuc).

II | Classes and Objects: Basic concepts of OOPS, Classes and Objects, Modifiers, Passing
arguments, Constructors, Overloaded Constructors, Overloaded Operators, Static Class Members,
Garbage Collection. CO3
Inheritance: Basics of inheritance, Inheriting and Overriding Superclass methods, Calling
Superclass Constructor, Polymorphism, Abstract Classes, Final Class.

III | Arrays and Strings: Introduction to array, Processing Array Contents, Passing array as argument,
Returning array from methods, Array of objects, 2D arrays, Array with three or more dimensions.
String class, string concatenation, Comparing strings, Substring, Difference between String and
| String Buffer class, String Tokenizer class.

CO4

Interface and Packages: Basics of interface, Multiple Interfaces, Multiple Inheritance Using
Interface. Multilevel Intertace. Packages, Create and Access Packages, Static Import and Package
Class. Access Speciliers. COS5
Exception Handling: Introduction, Try and Catch Blocks, Multiple Catch, Nested Try, Finally,
Throw Statement, Built-In Exceptions.

IV | Multithreading: Introduction, Threads in Java, Thread Creation, Lifecycle of Thread, Joining a
Thread. Thread Scheduler, Thread Priority, Thread Synchronization.

Applets: Introduction. Applet Class, Applet Life Cycle, Graphics in Applet, Event- Handling. CO6
File and I/O Streams: Iile Class. Streams, Byte Streams, Filtered Byte Streams, Random Access
File Class, Character Streams.

Reference Books:

I. Java. The complete Reference, H. Schildt, 7th Edition, TMH.

Text Books:

I. Programming with Java A Primer, Sth Edition, E. Balagurusamy, TMH.

2. Java Programming for Core and Advanced Learners, Sagayaraja, Denis, Karthik, Gajalakshmi, Universities
Press. 0

ek A B £




(Annexure-I)

BCA-2024

5" Semester Programming in JAVA Laboratory X 77"1

B BCA24504 TR

Internal Marks: | 60 L. FRElp

External Marks: | 40 - _6_ _—'-’ O 42 . ‘

Total Marks: | 100 Credits 1 J

Course Outcomes: After studying the course, students will be able to: -

COl Illustrate the role of different data types and operators in java with the help of programs = N

CO2 Depict the role of different control statement in java. 5

CO3 Implement the concept of strings and Arrays in java. o - 7‘

CO4 Write programs to handle exceptions and Implement multithreading in java. o ]

CO5 Execute interfaces and packages in java ﬁ‘|
CO6 | Understand the concept of file handling in java. e | ”

Instructions: All programs are to be developed in Java programming language.
List of assignments:

SRS —_—————————

Sno. Experiments - e bl
I Write a program to perform following operations on two numbers input by the user:
1) Addition 2) subtraction 3) multiplication 4) division [CO1] I - Lol
2. Write a Java program to print result of the following operations. 1. -15 +58 * 45 ‘
2.(35+8) % 6 |
3.24+-5*%3/7 i
4.15+18/3*2-9%3 [CO1] ]
| 3 Write a Java program to compute area of: 1) Circle2) rectangle 3) tr iangle 4) [CO1] ]
| 4. Write a program to convert temperature from Fahrenheit to Celsius degree using Java. L( ()_j B
| 3o Write a program through Java that reads a number in inches, converts it to meters. lCQ_]_L__ =l
6. Write a program to convert minutes into a number of years and days. [CO1] il o 3
7. Write a Java program that prints current time in GMT. [CO1] a4
8. Design a program in Java to solve quadratic equations using if, if else. [gogj I
| 9 Write a Java program to determine greatest number of three numbers. [CO2] e L
10. Write program that gets a number from the user and generates an integer between 1 and 7
. subsequently should display the name of the weekday as per that number. [CO2] w
11. Construct a Java program to find the number of days in a month. [CO2| |
12. Developed Program & design a method to find the smallest number among three numbers. [CO2| \
13. Compute the average of three numbers through a Java Pregram. [CO2] et -3
14. Write a program to sum values of a Single Dimensional array. [CO3] I W
15. Design & execute a program in Java to sort a numeric array and a string array. (CO3] |
16. Calculate the average value of array elements through Java Program.(CO3}
17. Write a Java program to test if an array contains a specific value. [CO3| |
18. Find the index of an array element by writing a program in Java. [CO3| - _1'
19. Write a Java program to remove a specific element from an array. [CO3]| o |
20. Design a program to copy an array by iterating the array. [CO3] |
21. Write a Java program to insert an element (on a specific position) into Multidimensional array. [CO3] |
22. Write a program to perform following operations on strings: |
1) Compare two strings. |
2) Count string length. ‘ '
N 3) Convert upper case to lower case & vice versa.  \ B o ]
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i 4) Concatenate two strings.
i 3) Print a substring. [CO3|
23 ‘Write a Program & design a method to count all vowels in a string [CO3]
24 Write a Java method to count all words in a string. [CO3]
25 Write a method in Java program to count all words in a string. [CO3]
26 Write a Java program to handle following exceptions:
1) Divide by Zero Exception.
¥ 2) Array Index Out Of B bound Exception [CO4]
27 To represent the concept of Multithreading write a Java program. [CO4]
28 To represent the concept of all types of inheritance supported by Java, design a program. [COS]
29 Write a program to implement Multiple Inheritance using interface. [COS]
30 | Construct a program to design a package in Java. [COS]
31 To write and read a plain text file, write a Java program. [CO6]
g ‘Write a Java program to append text to an existing file. [CO6]
33 Design a program in Java to get a list of all file/directory names from the given. [CO6]
34 | Develop a Java program to check if a file or directory specified by pathname exists or not. [CO6]
| Write a Java program to check if a file or directory has read and write permission. [CO6]

IL‘J
[ Cn
\
|

| Reference Books:
I. Java, The complete Reference, H. Schildt, 7th Edition, TMH.

2. Data Analytics using R, Seema Acharya, TMH.

Text Books:
I. Programming with Java A Primer, 5th Edition, E. Balagurusamy, TMH.

2. Java Programming for Core and Advanced Learners, Sagayaraja, Denis, Karthik, Gajalakshmi, Universities
Press.
3. Java Fundamentals, A Comprehensive Introduction, H. Schildt, D. Skrien, TMH.




(Annexure-I)

BCA-2024
5" Semester Web Progmmming-l . _—1?
BCA24506 e e
B Internal Marks: | 40 L. 1_[__ AN
- External Marks: | 60 , B 4 L1 st
Total Marks: | 100 [ Credits 4 ‘

Course Outcomes: After studying the course, students will be ablc to:

col Understand fundamental concepts of server-side scr ipting and PHP proummnnns.
co2 Apply control structures and functions to develop dynamic PHP-based web?ﬁbﬂlﬁlﬂgww E 7‘
CO3 Design interactive web pages using form handling, cookics, and session management. _‘\
CO4 Implement data handling techniques using arrays. strings. and file operations in PHP. . "ol = ol
COs5 Develop backend applications with database integration using CRUD operations. 2 ﬁ
CO6 Build basic web services using JSON and REST APIs for client-server communication.
Unit Detailed Contents 7_7“———#66“'

1 Fundamentals of PHP Programming: Server-side scripting overview, Introduction to PHP:
syntax, variables, Dynamic variables and Variable scope. constants, Data types, Testing for a COT |
specific data type. expressions, operators.

Control Statements: if() and elseif() condition Statement, The switch statement, Using the? |
Operator, Using the while() Loop, The do while statement, Using the for()L.oop. CcO2
Functions Function def'nition Creation, Rt.tuminu values Library I'unclinm User- defined

11 | Web lnteractmn using PHP. Embedding Pl lP into H i) ML, Handling HTML forms using GtT
and POST, Introduction to cookies and sessions, Session and cookie management

III | Data Handling in PHP: Arrays: indexed, associative, multidimensional. Array functions:
sorting, merging, searching, String functions: manipulation and formatting, File handling: open, CO4
read, write, append, delete, File uploads through forms 7
IV | Backend Development: Introduction to server-side development (PHP / Node.js). prlus is
routing (if Node js is used), Handling GET/POST requests. Introduction to databases Ccos |
(MySQL/PostgreSQL/MongoDB), CRUD operations |

Database Integration: Database connectivity, JSON and REST APlIs, Introduction to RDBMS. |
Connection with MySql Database, Performing basic database operation (DML) (Insert, Delete, .
Update, Select). CcO6 |

SRS (T R———

Reference Books:
I. *Core PHP Programming™ by Leon Atkinson — Pearson Education

2. “PHP 7 Programming Cookbook™ by Doug Bierer — Packt Publishing
3. “Murach’s PHP and MySQL” by Joel Murach — Mike Murach & Associates

Textbooks:
I. “PHP & MySQL Web Development” by Luke Welling & Laura Thomson — Pearson Education
2. “Learning PHP, MySQL & JavaScript” by Robin Nixon — O’Reilly Media

g b W
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5™ Semester Web Programming-I Laboratory
[ BCA24507
Internal Marks: | 60 L T -
External Marks: | 40 0 0 |2
Total Marks: | 100 Credits 1
A(fioal‘;c_i)_u_l_cal;le_s—f\ﬁ_s_thiymg the course, students will be able to:
COl Perform basic arithmetic operations and solve mathematical problems using programming constructs.
7&6?2*4774\]1131_\7100ping and conditional statements to solve problems involving sequences, series, and data
i evaluation.
cOo3 Implement array and string-based operations to solve computational problems.
CO4 | Develop web applications using functions, forms, and session management techniques.
COs Design interactive web pages and implement file handling operations using PHP.

- CO6 Dc—\f—clop database-driven web applications and mini projects using forms and backend integration.

Sno. | - B Experiment
. Take values from the user and compute sum, subtraction, multiplication, division and exponent of
value of the variables. [CO1]
2 Write a program to find area of following shapes: circle, rectangle, triangle, square, trapezoid and

parallelogram. [CO1]

3. | Print multiplication table of a number input by the user. [CO1]
4. | Calculate sum of natural numbers from one to n number. [CO2]
5. | Print Fibonacci series up ton numberse.g. 011235813 21.....n. [CO2]
| 6. | Write a program to find the factorial of any number. [CO2]
7. ‘Write a program to compute, the Average and Grade of students marks. [CO2]
8 Compute addition, subtraction and multiplication of a matrix. [CO3]
9. Count total number of vowels in a word “Develop & Empower Individuals”. [CO3]
10, | Determine whether a string is palindrome or not? [CO3]
~11. | Display word after Sorting in alphabetical order. [CO3]
12. | Check whether a number is in a given range using functions. [CO4]

13. Write a program to create a login form. On submitting the form, the user should navigate to profile
_page.[CO4]

14. Create a session-bascd login system. [CO4]|

15. | Design front page of a college or department using graphics method. [COS]

16. | Create simple PHP scripts for form input. conditions, and loops. [COS]

17. Write a program to upload and download files. [COS]

[8. | Build a feedback form using GET/POST. [COG0]

19. __p_cy_eI_o_p_z_x_u§e_|_'registration form that stores data in MySQL. [CO6]

| ~20. | Mini Project: Examples — Blog system, Inventory manager, Task tracker. [CO6]

Reference Books:

I. PHP: The Complete Reference, “Steven Holzner” . January 1, 2007. Tata McGraw- Hill Education.
2. Programming PHP. “Kevin Tetroi”, O' Reilly.

3. Published by Wiley Publishing, Inc. 10475 Crosspoint Boulevard Indianapolis, IN 46256

e X e B
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Course Outcomes: After studying the course, students will be able to:

BCA-2024
5t Semester Introduction to Machine Learning T daiams B -
BCA24508 TR T
Internal Marks: | 40 RN 2 T
External Marks: | 60 ) 4 7 l) 0
Total Marks: | 100 Crcdlts 4

I. Pattern Reorganization and Machine learning by Christopher M. Bishop.

2. The elements of Statistical learning by Jeromeh. Friedman, Robert Tivshirani and Trevorhaspie.

3. Introduction to Machine Learning by Ethem Alpaydin. PHI Publisher.

4. Machine Learning, A practical approach on the statistical learinging theory by Rodrigo fernandes de
Mello and Moacir Antonelli Ponti.

5. Machine Learning A probabilistic prospective by Kevin P. Murphy

A3 K&) W

COl Understand fundamental concepts and applications of Machine Learning. !
- - : . — 5 s iy st an o v
co2 Apply regression techniques including linear and logistic regression.
CcO3 Implement supervised classification algorithms such as Decision Tree and Random Forest. |
SRR oY SIS T,
CO4 Use Naive Bayes and Support Vector Machine with hyperparameter tunln&
COs Apply clustering techniques like K-means and Hierarchical Clustering. 0, i
CO6 Understand Reinforcement Learning concepts including MDP and Q- lc‘nnrl;:k”_" S
— Sl
Unit Detailed Contents e OO
I Introduction : What is Machine Learning, Unsupervised Learning, Reinforcement Learning
Machine Learning Use-Cases, Machine Learning Process IFlow, Machine Learning CO1
Categories.
Regression: Linear Regression, linear classification, logistic regression. COZ
I | Supervised Learning s R
Classification and its use cases, Decision Tree, Algorithm for Decision Tree Induction CcO3
Creating a Perfect Decision Tree, Confusion Matrix, Random Forest. |
I | What is Naive Bayes, How Naive Bayes works, Implementing Naive Baycs Classifier.
Support Vector Machine, Illustration how Support Vector Machine works, Hyper parameter CO4
Optimization, Grid Search Vs Random Search, Implementation of Support Vector Machine
for Classification. - LB B
IV | Clustering
What is Clustering & its Use Cases, K-means Clustering, How does K-means algorithm Ccos3
work, C-means Clustering, Hierarchical Clustering, How Hierarchical Clustering works.
Why Reinforcement Learning, Elements of Reinforcement Learning, Exploration vs
Exploitation dilemma, Epsilon Greedy Algorithm, Markov Decision Process (MDP) CO6
Q values and V values. Q — Learning, a values.
Textbooks: T TETAE
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o ) BCA24509 i
. Internal Marks: | 60 L T-. P
_____ External Marks: | 40 0 0 |2
- Total Marks: 100 Credits 1
rC_OUTSC—(;lHEOI;ILS After studying the course, students will be able to:
COl | Use CSV data for basic data processing and analysis. T
| Co2 _—Tl;bl_éﬁwent Decision Tree and Random Forest algorithms for classification tasks.
| CO3 7777\])7151_\7Na‘1'\'c Bayes classifier and evaluate performance using accuracy, precision, and recall.

CO4 Develop and analyze Bayesian Network models for real-world datasets.

| COS f:ﬁbI‘cBﬂEEI\:\TN?uE&ithm for classification and interpret prediction results.

/ ' CO6 Apply clustering and classification algorithms such as K-means, Hierarchical Clustering, and SVM.

Snpo. | Experiment
1. | Read the numeric data from .CSV file and use some basic operation on it. [CO1]
2 Write a program to demonstrate the working of the decision tree algorithm. Use an appropriate
| data set for building the decision tree and apply this knowledge to classify a new sample.[CO2]
3. | Write a program to demonstrate the working of the Random Forest algorithm. [CO2]
4. Write a program to implement the naive Bayesian classifier for a sample training data set stored as
| a.CSV file. Compute the accuracy of the classifier, considering few test data sets. [CO3]
= Assuming a set of documents that need to be classified, use the naive Bayesian Classifier model to

perform this task. Built-in Java classes/API can be used to write the program. Calculate the
accuracy, precision, and recall for your data set. [CO3]

0. Write a program to construct a Bayesian network considering medical data. Use this model to
demonstrate the diagnosis of heart patients using standard Heart Disease Data Set. You can use
Java/Python ML library classes/APL. [CO4]

K Write a program to implement k-Nearest Neighbour algorithm to classify the iris data set. Print
™ both correct and wrong predictions. Java/Python ML library classes can be used for this problem.
o lcos)
8. | Write a program to demonstrate the working of the K-means clustering algorithm. [CO6]
9, Write a program to demonstrate the working of the Support Vector Machine for Classification

| Algorithm. [CO6]
~10. | Write a program to demonstrate the working of the Hierarchical Clustering. [CO6]

| Reference Books:
I. Rodrigo fernandes de Mello and Moacir Antonelli Ponti., Machine Learning, A practical approach on the
statistical learning
2. Christopher Bishop, “Pattern Recognition and Machine Learning™ Springer, 2007.

3. Stephen Marsland. “Machine Learning — An Algorithmic Perspective™. Chapman and Hall, CRC Press,

Second Edition, 2014,

4. Kevin P. Murphy. *Machine Learning: A Probabilistic Perspective™, MIT Press, 2012.

5. Ethem Alpaydin, “Introduction to Machine Learning”, MIT Press, Third Edition, 2014
| 6. Tom Mitchell, “Machine Learning”, McGraw-Hill, 1997. g

Ot
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BCA-2024
5" Semester Introduction to Data Science - |
BCA24510 ) N
B Internal Marks: | 40 7 | Lt R B
External Marks: | 60 |4 0 10 M‘
Total Marks: | 100 Credits 4

Course Outcomes: After studying the course, students will be able to:

(o B

/

(b

COl Understand the fundamental concepts, lifecycle, and applications of Data Scicnce.
co2 Apply data collection and preprocessing techniques to prepare datasets for analysis. o 1‘
CcO3 Perform exploratory data analysis using statistical methods and visualization tools. E |
CcO4 Implement basic machine learning algorithms for predictive analysis. - T
S S S S . |
COs Evaluate and optimize machine learning models using appropriate performance metrics.
1 ame " Y . . B F k. b ErnE can AL o )
CcO6 Analyze real-world data science applications along with ethical and big data considerations. |
-
Unit Detailed Contents e .
1 Introduction to Data Science: Definition and importance of Data Science, Data Science lifecycle,
Roles: Data Analyst, Data Scientist, Data Engineer, Applications of Data Science, Introductionto | cO1 |
tools: Python, R, Jupyter Notebook
Data Collection & Preprocessing: Types of data (structured, unstructured, semi-structured), Data |
collection methods, Data cleaning (handling missing values, noise, outliers), Data transformation | CO2
and normalization, Data integration and reduction D T SR
II | Exploratory Data Analysis (EDA): Descriptive statistics (mean, median. mode. variance) . Data
visualization techniques (bar chart, histogram, scatter plot, box plot), Correlation and covariance, | CO3
Introduction to libraries (Pandas, NumPy, Matplotlib, Seaborn) B
IIT | Machine Learning Basics: Introduction to Machine Learning, Types: Supervised, Unsupervised, 1
Reinforcement Learning. Algorithms: Linear Regression, Logistic Regression, K-Nearest | CO4 |
Neighbors (KNN), Decision Trees, Model training and testing - .
IV | Model Evaluation & Optimization: Confusion matrix, Accuracy, precision, recall, Fl-score, - i
Cross-validation , Overfitting and underfitting , Feature selection COs |
Introduction to Big Data & Applications: Basics of Big Data, Tools: Hadoop. Spark
(overview),Real-world case studies, Ethics in Data Science, Data privacy and sccurity CO6 |
e e TS RN
Textbooks: AN E ]

I.Data Science from Scratch: First Principles with Python (Joel Grus): Focuses on building algorithms from the
ground up to deeply understand the mechanics of machine learning and statistics without relying immediately on
libraries.
2.Python Data Science Handbook (Jake VanderPlas): A comprehensive guide to using tools like Pandas, Numpy.
Matplotlib, and Scikit-Learn for data analysis and visualization.

o
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BCA-2024
5™ Semester Introduction to Data Science Laboratory
- o o BCA24511
~ Internal Marks: 60 L T
External Marks: | 40 0 0
~ Total Marks: 100 Credits

" Course Outcomes: Aﬂergtg(f);ing the course, students will be able to:

COl Understand and apply basic Python programming and essential libraries for data science.
co2 Perform data collection, cleaning, and preprocessing using appropriate techniques.
CO3 Analyze datasets using exploratory data analysis and visualization methods.

CO4 Implement basic machine learning algorithms for prediction and classification tasks.

COs Evaluate machine learning models using standard performance metrics.

ﬂ CO6 Develop end-to-end data science solutions using real-world datasets.

Sno. Experiment

I _lllsiill-ution of Python, Jupyter Notebook|CO1]

2. Introduction to librarics: NumPy, Pandas[CO1]

2T 7} Creating datasets (CSV. Excel). Reading and writing data[CO2]

4. Data manipulation (filtering. sorting. grouping) [CO2]

_and normalization| CO2]

Data Cleaning & Preprocessing, Handling missing values, Removing duplicates, Data transformation

5
ii()ﬂ_.:jjé'plpurutm} Data Analysis (EDA), Descriptive statistics| CO3]
7. | Identifving patterns and trends, Correlation analysis|CO3]

9. Visjg@mtion using Matplotlib and Seaborn| CO3]

- 10. ' Implementation of Classification Algorithm linear and logistic regression.| CO4]

IR Model Evaluation, Confusion matrix.[COS5]

“analysis — model — cvaluation.[CO6]

12, Mini Project: Apply complete data science lifecycle on a dataset, Data collection — preprocessing —

ﬁ T =

Reference Books:
' 1.Python for Data Analysis - Wes McKinney
| 2. Hands-On Machine Learning with Scikit-Learn, Keras, and TensorFlow — Aurélien Géron

["3 Introduction to Data Science — Joel Grus

Gl @/—/Q ¢
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' Course Outcomes: After studying the course, students will be able to:

BCA-2024
5 Semester Digital Marketing
. BCA24512 -
Internal Marks: | 40 L 11__7 P
B External Marks: | 60 o ______“‘____:l,‘([ﬁl 0
Total Marks: | 100 - ggljfglits___ __J_f‘____.._

Col Highlight the key elements of a digital marketing strategy.
co2 Choose the right platform for digital marketing.
cOo3 Define Search Engine Optimizations and its types.
CO4 Understand the concept of web traffic and tools for managing the contents.
COs Design content for digital marketing. |
CcO6 Develop digital marketing strategy and plan.
Unit Detailed Contents e ___J_(,_(A)NJ
| Introduction to Digital Marketing
Difference between Traditional Marketing and Digital Marketing, Benefits of using Digital
Media, Inbound and Outbound Marketing, Online marketing POEM: (Paid. Owned. and col |
Earned Media), Components of Online Marketing (Email. Forum, Social nctwork. Banner, ;
Blog), Impact of Online Marketing, Basics of Affiliate Marketing. Viral Marketing. Influencer
Marketing, Referral Marketing. o B L e 0 | NN
Email Marketing: Email newsletters, Digests, Dedicated Emails. Lead Nurturing,
Sponsorship Emails and Transactional Emails, Drawbacks of Email Marketing. co? |
Social Media Marketing (SMM): Different types of Social Media Marketing like Facebook, \
LinkedIn, Twitter, Video, Instagram etc. - I T
Il | Search Engine Optimisation (SEO) |
About SEO, Need of an SEO friendly website, Importance of Internet and Search Engines: ]
Role of Keywords in SEO. |
On-Page Optimization (Onsite): Basics of Website Designing / Development; HTML Basics
for SEO; Onsite Optimization Basics; Website Structure and Navigation Menu Optimization; CO3
SEO Content Writing. Keywords Research and Analysis (eg. SWOT analysis of website,
finding appropriate keywords).
Off Page Optimization: Introduction; Local marketing of websites depending on locations:
Promoting Subsequent pages of the website. Introduction to organic SEO vs non-organic SEO; ‘
Social Media Optimization Techniques and Page Rank Technology. R
[ | Website Planning & Creation
Content Marketing Strategy: Goals and concepts, Strategic building blocks. Content
creation & channel distribution, Tools of the trade, Advantages and challenges.
Keywords Research and Analysis: Introduction to Keyword Research: Business Analysis:
Types of Keywords; Keywords Analysis Tools. CO4
Web Presence: How to increase online presence and drive more traffic for a website, Search i
result visibility in search engines for chosen keyword and phrases, using e-mail marketing to i
drive traffic for a website, posting social media content for lead generation, Tools to create 3‘
and manage content, Use of Blogging as content strategy. - __1
IV | Creating content: Writing and posting content on the web and in social networks, blog and *\
video; Create, manage and implement a content marketing strategy: Monitoring and CcOs
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recording results to improve content marketing campaigns; Successful content marketing
strategies and case studies.

Online Advertising, Mobile Marketing and Web analytics

Introduction to Online Advertising and its advantages, paid versus Organic, Pay Per Click
(PPC) Model. Basic concepts Cost Per Click (CPC), CPM, CTR, CR etc. About Mobile
Marketing, Objectives of Mobile Advertising, Creating a Mobile Marketing Strategy,
Introduction to SMS Marketing. About Web Analytics, Types of Web Analytics (On-site,
| Off-site). Importance of Web Analytics.

CO6

' Textbooks:
|. Puneet Singh Bhatia, Fundamentals of Digital Marketing First Edition, Publication Pearson.
2. Vandana Ahuja, Digital Marketing Ist Edition, Publication Oxford

3. Shivani Karwal, “Digital Marketing Handbook: A Guide to search Engine Optimization, Pay Per Click
| Marketing. Email Marketing and Content Marketing”, CreateSpace Independent Publishing Platform, 1st

| edition.

' Reference Books:

I lan Dodson, The Art of Digital Marketing: The Definitive Guide to Creating Strategic, Targeted and
Measurable Online Campaigns, Publication Wiley India Pvt Ltd.

| 2. Philip Kotler. Hermawan Kartajaya, Iwan Setiawan, Marketing 4.0: Moving from Traditional to Dig
| Publication Wiley India Pvt Lid.
:

Independent Publishing Platform, First edition.
4. Enge, E.. Spencer, S., Stricchiola, J., & Fishkin, R. (2012). The art of SEO. " O'Reilly Media, Inc.".

3. Venakataramana Rolla, “Digital Marketing Practice guide for SMB: SEO, SEM and SMM”, CreateSpace

ital.

T



(Annexure-1)

BCA-2024
5 Semester Digital Marketing Laboratory
BCA24513 RS
Internal Marks: | 60 L {r_ P L]
External Marks: | 40 0 =
Total Marks: | 100 ) | Credits |1 |

| Course Outcomes: After studying the course, students will be able to:

COl Highlight the key elements of a digital marketing strategy.

co2 Implement common digital marketing exercise using SEO, Social media and Blogs.

CcO3 Identify the major digital marketing channels.

- CO4 Understand the concept of web traffic and tools for managing the contents. i

COs Design content for digital marketing.

CcO6 Develop digital marketing strategy and plan.

_ Sno. Experiment
l. Explore Online Display Advertising, Ecommerce Marketing. Mobile Web and Content mdl]\L[II‘Ié_

[CO1]

Explore Facebook, LinkedIn, Twitter, Video, Instagram, blog etc. [C()Z]

Posting social media content for lead generation. [CO2]|

Show results for Search Engine Algorithms & Page Rank T echnnlo;;U( 0]

Writing and posting content on the web and in social networks. [CO2]

Explore Email Marketing; Google AdWords and Google Analytics [COJ3|

Using e-mail marketing to drive traffic for a website. [CO3| - ne _aSian

Monitoring and recording results to improve content marketing campaigns [CO3 ()3]

How to increase online presence and drive more traffic for a website. [CO4]

10. | Search result visibility in Google for chosen keyword and phrases. [CO4]

I1. Tools to create and manage content. [CO4]

12. How to promote home page, SWOT Analysis of Website & finding right ai)L)l_ElaIL keywords. [(‘()*L |

13. Create a Video/ YouTuber [ CO5]

14. Manage a Video/ YouTuber platform and enhance viewership. [COS5]

15 Use of Blogging as content strategy. | CO6]

|
OCT-JG\LI!_J‘_.QJ!‘J

|

\C

_ S | (SN

Reference Books: N ]
I. lan Dodson, The Art of Digital Marketing: The Definitive Guide to Creating Strategic, Targeted and
Measurable Online Campaigns, Publication Wiley India Pvt Ltd. ‘
2. Philip Kotler, Hermawan Kartajaya, Iwan Setiawan, Marketing 4.0: Moving from Traditional to Digital,
Publication Wiley India Pvt Ltd.

3. Venakataramana Rolla, “Digital Marketing Practice guide for SMB: SEO. SEM and SMM™., CreateSpace |
Independent Publishing Platform, First edition. |

Texts Books:
I. Puneet Singh Bhatia, Fundamentals of Digital Marketing First Edition, Publication Pearsorn.,

2. Vandana Ahuja, Digital Marketing Ist Edition, Publication Oxford |

3. Shivani Karwal, “Digital Marketing Handbook: A Guide to search Engine Optimization, Pay Per Click
Marketing, Email Marketing and Content Marketing”, CreateSpdcc Independent Publishing Platform, Ist
edition. ‘

Yo
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BCA-2024
| S0 Scmcstcr E Natural Language Processing
BCA24514 =
~ Inter nr.ll thks. 490 | L X- bR
E}FSI:{MI Marks: | 160 4 0 0
| Total Marks: | 100 Credits | 4

| Course Outcomes: After studwnﬂ the course, students will be able to:

COl E \plmn the fundamentals of Natural Language Processing including its history, challenges.
| components, phases. tools, and applications.

| CO2 Apply language modeling techniques such as unigram, bigram, trigram, and N-gram models
| with smoothing methods for text processing tasks.

cOo3 Analyze linguistic structures using techniques like parts-of-speech tagging, morphology. and
| named entity recognition.

~ | CO4 Implement text preprocessing and representation methods including tokenization, cleaning,
“2 | stemming. lemmatization, embeddings, and word sense disambiguation.

| COS5 L\dludu methods for text classification, summarization, information extraction, and
| multilingual question answering in information retrieval systems.
| CO6 Demonstrate NLP applications such as document clustering, speech recognition, and machine
|
L

translation using rule-based and statistical approaches.

Unit | - Detailed Contents ] C(i
[ ] Introduction to NLP: What is NLP? Challenges of NLP, History of NLP, Advantages of NLP,
i
\

Disadvantages of NL.P. Components of NLP, Applications of NLP, how to build an NLP pipeline? | cO1
Phases of NLP, NLP APIs, NLP Libraries

‘Natural l,anouave l’roccsqmu Models and Algorithm: Unigram Language Model,
Bigram, Trigram. N-gram, Advanced smoothing for language modelling, Applications of

Y Language Modeling. Natural Language Generation, Parts of Speech Tagging, L
| Morphology. Named Entity Recognition o
1 Il | Text Processing: Continuous Bag-Of-Words, embedding representations for words
| Lexical Semantics. Word Sense Disambiguation, Knowledge-Based and Supervised Word

L) ‘ Sensc  Disambiguation, Tokenization, Cleaning, Tokenizing, Removing Special | CO3
\ Characters. Expanding Contractions, Removing Stop words, Correcting Words,

| Stemming. Lemmatization, Understanding Text structure

III | Text Analysis, Summarization and Extraction: Text Classification, Text
Summarization. Information Extraction, Named Entity Recognition. Question Answering | CO4
in Multilingual Setting: NLP in Information Retrieval, Cross-Lingual IR
76? Applications of NLP: Unsupervised Learning on Text Clustering by Document Similarity —
Distance Metrics, Partitive Clustering, Hierarchical Clustering: Analyzing Document Similarity, | COQS
Document Clustering. Speech recognition.

Machine Translation: Need of MT, Problems of Machine Translation, MT Approaches,
| Direct Machine Translations, Rule-Based Machine Translation, Knowledge-Based MT
|| System, Statistical Machine Translation (SMT) _ €06

G ol K&w J %ﬁ
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Reference Books:

I. Speech and Language Processing - An Introduction to Natural Language Processing, Com putational
Linguistics, and Speech Recognition Second Edition by Daniel Jurafsky and James H. Martin. Pearson
Education India

2.Foundations of Statistical Natural Language Processing, Chris Manning and Hinrich Schiitze. MIT Press
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BCA-2024
S Semester | Natural Language Processing Laboratory
| - N BCA24515
Internal Marks: | 60 L T 3P
External Marks: | 40 0 0 |2
. Total Miorless | 100 Credits | 1
Course Outcomes: After studying the course, students will be able to:
' COl Demonstrate the use of Python libraries for NLP and perform feature extraction on textual datasets.
CO2 APT)-I_\'—])reproccssing techniques including tokenization and stemming on textual data.
CO3 Perform and analyze Part-of-Speech (POS) tagging to understand syntactic structures.
CcO4 Generate N-grams and represent text using TF-IDF for feature engineering.
COs _Tn;bicﬁﬂﬁl&?ﬁssiﬁcation and text similarity techniques for text analysis.
n CO6 | Ana [}Tzc real-world NLP applications through case studies such as machine translation and sentiment
L damahsis.
_S—n_(;.—w“; _— B - Experiment ]
Lk Introduction to python libraries for feature extraction and NLP.[CO1]
2. Apply preprocessing steps on the selected Dataset. Support link for data set:
| hups//www .kaggle.com/learn/natural-language-processing.[CO2] ]
3. | Tokenization: Split the text sentence/paragraph/Data set and generate Tokens. [CO2]
4. | Implement a suitable stemming algorithm based on chosen data set.|CO2]
L 5. POS tagging part |: Perform POS tagging annotation on input text. [CO3]
[_ 6. | POS tagging part 2: Analyze the result of POS Tagging. [CO3]
7. | Generate N-grams of the text. [CO4]
8. | Convert text into TF 1DF vectors.|[CO4]
9. | Perform text classification. [COS]
10. | Implement text similarity technique.[COS]
11, | Case Study - Study and prepare a report of Machine translation of Google.[CO6] ]
n 12, | Case Study - Identify the sentiment of tweets.[CO6]
[ Reference Books:
I. Natural Language Processing with Python — Analyzing Text with the Natural Language Toolkit,
Steven Bird. Ewan Klein, and Edward Loper.
2 Natural Language Understanding. James Allen. The Benjamin/Cummings Publishing Company Inc.
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Reference Books:
I.Neural Networks and Deep Learning: A Textbook by Charu C. Aggarwal: A comprehensive overview of both

| classical and modern neural network architectures.

BCA-2024
5™ Semester Neural Networks
BCA24516 ) ) ek T
Internal Marks: | 40 B [;__E{ F_J P -,
External Marks: | 60 |4 _Jo jo |
Total Marks: | 100 - tg_g‘g}f% ,,j{f{i,& |
| Course Outcomes: After studying the course, students will be able to: I
Ol Explain fundamentals of Artificial Neural Networks including neuron models, architectures, activation
functions, and key terminologies. S
co2 Apply neural network learning rules and analyze models like perceptron, “Adaline. and Madaline for
| classification. N e L
CcOo3 Implement backpropagation and optimization techniques to evaluate advanced neural network ‘
architectures. Y = S AL
CcO4 Analyze associative memory and recurrent models such as Hopfield networks, Boltzmann machines, ‘
and BAM. D O
COs5 Evaluate machine learning techniques including SVM, RBFN, and oencmhzanon methods for real-
L world applications. S Byl Ey
CcO6 Apply deep learning concepts, especially CNNs, for tasks like image classification and computer
vision. a e R ke
'_U_nit Detailed Contents = - T
1 Introduction to Artificial Neural Networks: Fundamentals of Artificial Neural Networks,
Evolution of Neural Networks and Deep Learning, Structure and Functions of Biological and
Artificial Neurons, Models of Artificial Neural Networks (ANN), Activation Functions (RelL.U. | COl
Sigmoid, Tanh, Softmax, etc.), Neural Network Architectures (Feedforward. Recurrent,
Convolutional, etc.), Key Terminologies in ANN (e.g., Weights, Biases, Layers, Epochs.etc.) |
Neural Network Learning Paradigms: Neural Network Learning Rules: Hebbian Learning Rule,
Perceptron Learning Rule, Delta Learning Rule, Widrow-Hoff Learning Rule. Winner — Takes-All cO?
Learning Rule, McCulloch Pitts Neuron Model, Linear Separability and XOR Problem, Advanced '
Neuron Models: Adaline, Madaline, and Multi-class Perceptron’s. L N | e
I1 | Learning Algorithms and Advanced Architectures: Baukplopagdtlon Algorithm and Its
Variants (e.g., Stochastic Gradient Descent, Adam Optimizer, RMSprop. Nadam), Importance of
Learning Parameters and Momentum Terms, Counter Propagation Networks (Full counter CcO3 i
Propagation Network, Forward only Counter Propagation Network), Kohonen Self-Organizing
Maps (SOMs), Learning Vector Quantization (LVQ), Adaptive Resonance Theory (ART),
- Advanced Architectures: Hamming Net, Max Net - Ll
III | Associative Memories: Characteristics and Types, Recurrent Neural Networks (RN\Is)
Fundamentals and Applications, Continuous and Discrete Hopfield Networks, Boltzmann CO4
Machines and Restricted Boltzmann Machines (RBMs). Bi-directional Associative Memory
(BAM), Optimization Techniques in Neural Networks (Gradient Descent, Genetic Algorithms) |
IV | Modern Applications and Deep Learning Concepts: Learning from Examples and
Generalization Techniques, Support Vector Machines (SVM): Introduction and Applications, COs
Applications of ANN: (Image Classification, Texture Classification, Character Recognition), )
Radial Basis Function Networks (RBFN) .
Introduction to Convolutional Neural Networks (CNN): CNN Architecture and L ayers,
Convolution and Pooling Operations, Applications in Computer Vision (¢.g.) CO6 |



(Annexure-I)

BCA-2024
- 5™Semester | Neural Network Laboratory
- o BCA24517
Internal Marks: | 60 L T [P
~_ External Marks: ' 40 0 0 |2
- Total Marks: | 100 Credits 1
| Course Outcomes: After gudying the course, students will be able to:
| COl | Understand the fundamentals of MATLAB environment, including syntax, variables, and basic matrix
| operations.
CO2 | Apply MATI AB |)|<w|ammmg to visualize mathematical concepts by plotting graphs such as straight
.| lines. sine curves, and multiple curves.
CcO3 Analyze the role of weights and bias in determining the output of artificial neurons.
CO4 | Evaluate the impact of different activation functions (purelin, hardlim, hardlims, tansig, logsig) on
| neuron output.
CO3 Interpret how wu"hls and biases define decision boundaries in feature space for classification
| problems. |
CO6 | Implement and .umI\ ze the Perceptron Learning Rule for both linearly separable and non-linearly
_| separable problems.
iqri ] - Experiment
L |1 To study 5@01{_1_1\/1'/\?[[ AB. [CO1]
2 Write a program to perform the basics matrix operations. [CO1]

F———m—— > Inpai it

3. | WAP to plot the Straight line[CO2]

4 WAP to plot the Sine curve. [CO2]

| _5_.ﬁﬁilg\\_ the weight & b@eg"tluc effects the output of neurons. [CO2] ]
i 0. How the choice of activation function effect the output of neuron experiment with the following
| function purelin(n), bimary threshold(hardlim(n) haradlims(n)) ,Tansig(n) logsig(n) [CO3]

k e o] llow the weight and biased value are able to represent a decision boundary in the feature space|CO4]

.ﬁ» 8 How the Puc,:__gtgwﬂ_l, carning rule works for Linearly Separable Problem? [COS]

I Rk How the Perceptron Learning rule works for Non-Linearly Separable Problem? [CO6]

~10. | Write a program to draw a graph with multiple curve. [CO6]

‘[_R—cl'crcnce Books:
I. Neural Networks and Learning Machines by Simon Haykin: A comprehensive foundational text for
understanding the theory.

| 2. Neural Network Design by Martin T. Hagan, Howard B. Demuth: Focuses on the architectural design of

networks and weight/bias optimization.

e {”@J/l .=
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BCA-2024
6" Semester Cyber Law & IPR
BCA24601 sk hay
Internal Marks: | 40 L }_‘1:__‘? e
External Marks: | 60 4 0 |0
B Total Marks: | 100 __Crcdits ___J iai B

Course Outcomes: After studying the course, students will be able to:

Col Identify statutory, regulatory, constitutional, and organizational laws that affect the information \
technology professional. e e R
co2 Categorize case law and common law to current legal dilemmas in the technology field j
CO3 Outline the primary forms of intellectual property rights. 1
CO4 Compare the different forms of intellectual property protection in terms of their key differences and
similarities. T B Aok e ek e |
CcOs Illustrate the Importance of copyright and How it is different from related rights. W
cO6 Depict the role of trademarks in various fields. ‘
Unit Detailed Contents I o .
| Introduction \
Overview of Computer and Web Technology, need for Cyber Law, Cyber Jurisprudence at ‘
International and Indian Level, Jurisdictional Aspects in Cyber Law lssues of jurisdiction in | CO1
cyberspace, Types of jurisdiction, Minimum Contacts Theory, Sliding Scale Theory, Effects Test ‘
and International targeting, Jurisdiction under IT Act, 2000. o o .
I1 | Cyber Crimes& Legal Framework _
Cyber Crimes against Individuals, Institution and State, Hacking, Digital Forgery. Cyber cO? ’
Stalking/Harassment, Ethics and Etiquettes of Cyber World, Cyber Pornography, Identity Theft &
Fraud, Cyber Terrorism. e L e Y
Cyber Defamation, Right to Privacy and Data Protection on Internet, Concept of privacy. Threat ‘
to privacy on internet, Self-regulation approach to privacy. CO3 \
III | Overview of Intellectual Property
Introduction and the need for intellectual property right (IPR), IPR in India — Genesis and
Development IPR in abroad, Data Protection, Open Source Software, Macro economic impact of | CO4 ()
the patent system, Patent and kind of inventions protected by a patent, Patent document How to f
protect your inventions?, Granting of patent, Rights of a patent. w " §
IV | Copyright, Related Rights and Trademarks
What is copyright? Latest editions of Designs, what is covered by copyright? How long does CO5 i
copyright last? Why protect copyright? What are related rights? =
Distinction between related rights and copyright? I = O (T
What is a trademark? Rights of trademark?, What kind of signs can be used as trademarks?. types |
of trademark, function does a trademark perform, How is a trademark protected?. How is a | CO6 ‘
trademark registered? \

Text Books:

I. Anirudh Rastogi. Cyber Law, LexisNexis.

2. Vakul Sharma. Information Technology Law and Practice Cyber Laws and Laws Relating to E-Commerce,

Universal Law Publishing.

3. Pankaj Sharma. Information Security and Cyber Laws, Kataria, S. K., & Sons.

-

i L
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BCA-2024
| 6" Semester Cyber Law & IPR Laboratory
| - - =
| S o BCA24602
| | Internal Marks: | 60 L TP
| .~ External Marks: | 40 0 0 .12
~ Total Marks: | 100 Credits 1
' Course Outcomes: After -s_l;d_\_fnu, the course, students will be able to:
COl | Identify statutory, regulatory, constitutional, and organizational laws that affect the information
- technology professional.
co2 Categorize case law and common law to current legal dilemmas in the technology field
CO3 7()vlliliill;l.‘ﬂ?l;]:)‘l_lﬁi;l—l;Vlorms of intellectual property rights.
co4 | E‘;\;l;g;(il-t‘ﬁsmfeIClil forms of intellectual property protection in terms of their key differences and

! similarities.
h‘OS

ﬂ [ C [lustrate the I lmpon:mce of copyright and How it is different from related rights.
' TL_(_)E— o anld t—|1£Tx;l_c_()Tl:.{(1ul1lalks in various fields.
Smo. [ Experiment

| -Stud\ of Jurisdictional Aspects in Cyber Law Issues [CO1]

2 Stud\ of Jurisdiction under I'T Act, 2000. [CO1]

3 Stud\ ~of Hacking, Digital Forgery. [CO2]

| ‘74__7"93@@51011 with I'CLCLCI]CC to authentication of Electronic Record using Digital Signatures. [CO2]
5 Study of threat to privacy on internet. [CO3]

76__ Stud\ uanvau and Data Protection on Internet. [CO3]

I Stud_\ of intellectual property right (IPR) in India. [CO3]

~ Study about impact of the patent system. [CO4]

9 Study for Granting of patent. [CO4]

10 | Study related to Rights of Patents [CO4]
11 Study about the difference between related rights and copyright. [COS]

2 §t_urd}'uf(;uglggj)L_l{clcitcd Rights and Trademarks. [COS]

n 13 Study about registration process of trademark. [CO6]

| 14 Study about different kind of signs can be used as trademarks [CO6]

" Reference Books: -

1. Anirudh Rastogi. Cyber Law. LexisNexis.

' 2. Vakul Sharma. Information Technology Law and Practice Cyber Laws and Laws Relating to E-Commerce.
Universal Law Publishing.

3. Pankaj Sharma. Information Security and Cyber Laws, Kataria, S. K., & Sons.

4. Navneet Nagpal. Intellectual Property Right, Ebooks2go Inc.

5. Dr. S.K. singh. Intellectual Property Rights, Central Law Agency.
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Course Outcomes: After studying the course, students will be able to:

COl

Explain fundamentals of software testing, models, principles, and terminology.

BCA-2024
6'" Semester Software Testing & Quality Assurance |
BCA24603 S TP
Internal Marks: | 40 T e
External Marks: | 60 4 1 0 0 5
Total Marks: | 100 Credits |4

cO2 Apply testing strategies including structural, functional, and black-box fechniquc&
e =7 d
cO3 Implement static and dynamic white-box testing techniques.
CO4 Evaluate special and web testing types including GUI, configuration, an(i‘cb_nqaai_l;ﬁ_v_lgﬁn“gi— ., |
e {
CcOs Develop test plans, test cases, and manage defect life cycle using testing tools. 1
CO6 Assess software quality assurance practices, metrics, and standards like CMM and ISO 9000. |
Unit Detailed Contents R ...,
| Introduction to Software Testing: Introduction, Definition of a Bug, Role of a Software Tester,
Software Development Model, Software Testing Axioms, Software Testing Terms and Definitions. Co1
11 | Fundamentals of Software Testing: Testing Strategies and Techniques, Structural and Functional | CO;
testing, Static Black Box and Dynamic Black Box Testing Techniques. "
White Box Testing: Static White Box Testing, Dynamic White Box Testing.
Special Types of Testing: Configuration Testing, Compatibility Testing, Graphical User Interface CO3
Testing. ‘
Documentation and Security Testing: Documentation Testing, Security Testing |
III | Web site Testing: Web Page Fundamentals, Black Box Testing, White Box Testing and Gray Box CO4
Testing, Configuration and Compatibility Testing. £
IV | Testing Tools: Benefits of Automation Testing, Random Testing, Bug Bashes and Beta Testing Jed]
Test Planning: Test Planning, Test Cases, Bug life cycle. COsS \
Software Quality Assurance: Definition of Quality, Testing and Quality Assurance at Workplace, ]
Test Management and Organizational Structure, Software Quality Assurance Metrics, Quality
Management in IT. CO6

Organizational Structure: CMM (Capability Maturity Model), ISO 9000. Software Engineering

Standards

Reference Books:

I. “Software Testing: Principles and Practices”™ by Naresh Chauhan

2. “Software Testing” by Ron Patton

3. “Foundations of Software Testing” by Dorothy Graham, Erik van Veenendaal, Isabel Evans, Rex Black
4. “Effective Software Testing: 50 Specific Ways to Improve YoupTesting™ by Llfriede Dustin

Ty
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BCA-2024
[ 6" Semester Android Programming
. — BCA24605
Internal Marks: = 40 L T |P
- i ol il Bl
i External Marks: 60 4 0 |0
| ~ Total Marks: | 100 Credits 4
Course Outcomes: After studying the course, students will be able to:
Col1 _E(.Fu_a environment for working on Android OS. ]
co2 | Dz;TgB innovative User Interface and develop activity for android app.
CO3 Dc}wloy software to mobile devices using cloud services
CO4 “w—H—iéh {i_;-;ht vnriou-s‘sAecurity issues in Android platform.
' COS5 | Outline the steps for creating database applications.
Cco6 | Wﬁ&ﬁ)?&g‘mms for basic Android based applications.
Unit| Detailed Contents CO
I Characteristics of Mobile applications, Introduction to Android Development Environment,
Advantages and Features of Android. COo1
Architecture and working of Android, User-interface design for mobile applications and
managing application data Coz2
jl[__ lﬁc_g__r_a}tipg cloud services, networking, OS and hardware into mobile applications. CO3
I | Enterprise requirements in mobile applications: Performance, Scalability, Modifiability, CO4
Availability and Security.
} ' Mobile Software Engineering (Design Principles, Development, Testing methodologies for
mobile applications. Uy
v ”i’)ﬁé&ﬁ-y Structure of an Android Project, Common Default Resources Folders, The Values CO6
Folder. Leveraging Android XML.

— |
o~
=
e
~
o
-~
3
=
-
o

. Professional Mobile Application Development, JEFFMCWHERTER, SCOTTGOWELL, Wiley.
. Professional Android 4 Application Development, Reto Meier, Wrox Publication

L) N —

. Beginning iPhone Development with Swift, David Mark, A press Publication
Text Books:
| 1. Android Studio Application Development, Belen Cruz, Zapata, Packt Publishing

2. Deitel. P.. Deitel. 1., Deitle. A., and Morgano, M., Android for Programmers — An App-Driven Approach,

Prentice Hall
O G A

/
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BCA-2024
6" Semester Android Programming Laboratory
BCA24606 o 1
~Internal Marks: | 60 U }( P |
3 External Marks: | 40 - 0 0 |2 i
F Total Marks: | 100 __E"Cditi,__-‘,_l__,,,,

' Course Outcomes: After studying the course, students will be able to:

COl Prapare environment for working on Android OS.

co2 Program basic Android based applications.

co3 Highlight various security issues in Android platform.
Cco4

COs5 Design innovative User Interface and develop activity for android app. -

Implement database applications.

CO6 Design application for Mobile using various sensors.

Sno. Experiment
Installation of Java, android Framework [CO1]
Android SDK Manager and its all components [CO1]
Programs based on the overriding, constructor, classes in Java [CO1]|
Programs based on the Final, this and static keyword in Java [CO2]
Directory Structure of an Android Project, Common Default Resources Folders,
The Values Folder, Leveraging Android XML. [CO2]
Applications based on Text Boxes and Button[CO2]

] s [ [0 —

Applications based on Check Boxes and button [CO3]

Applications based on Radio Buttons [CO3]
Applications based on Intents and Intent Filters [CO3]
Applications based on Activities and services [CO4]
Applications based on Action Bar [CO4]
Applications based on Option Menu [CO4]
Applications based on Rating Bar [COS]
Applications based on Media Player [COS5]
Applications based on Content Providers [CO3]
Applications based on accessing camera [CO6]
Applications based on accessing location [CO6]
Applications based on the activation of sensors [CO6]
Applications based on Animations [CO6]

oo

T

L

O |J|Nn| =W — O

l

Reference Books:

Approach, Prentice Hall, Upper Saddle River, NY, 2012, ISBN: 212136-0.

| C N \Q&v-) v S@/{%

I. Deitel, P., Deitel, H., Deitle, A., and Morgano, M., Android for Programmers — An App-Driven !

2. Professional Mobile Application Development, JEFFMCWHERTER, SCOTTGOWELL, Wiley. |

Q/,
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BCA-2024
6™ Semester | Big Data Analytics
i - BCA24607 %
__Internal Marks: 40 L TP
 External Marks: | 60 4 0 |0
.__-_T_;)i‘i[ﬁqus _1_0_07 Credits 4

Course Qutcomes: After studving the course, students will be able to:

COl1 E\'_p-lain the concepts of big data, its characteristics, and challenges in handling large-scale
 datasets.

| CO2 | Understand the architecture and components of Hadoop ecosystem including HDFS and
| MapReduce.

O3 Apply data ptoccssmg techniques using Hadoop MapReduce and Spark frameworks.

CO4 Anaiwe structured and unstructured data using big data tools and NoSQL databases.

o CO5 | Evaluate real-time data processing and streaming techniques.

‘L C 06 | Duwn and 1mpiumnt big data analytics solutions for real-world applications.

| Unit Detailed Contents CcO

|
+
‘ I Introduction to Big D.na Definition of Big Data, Characteristics of Big Data (5 Vs: Volume,

Velocity. Variety. Veracity, Value), Traditional vs Big Data systems ,Challenges in Big Data | COl
Analytics ,Applications of Big Data (Healthcare, Finance, E-commerce, Social Media)

Hadoop Ecosystem: Introduction to Hadoop, Hadoop Architecture ,Hadoop Distributed File
i System (HDFS) ,MapReduce Framework ,.YARN Architecture ,Hadoop Ecosystem Tools (Hive, | CO2
 Pig, Sqoop, Flume)

Il | Data Processing with Hadoop and Spark: MapReduce Programming Model, Writing
MapReduce programs:Limitations of MapReduce,, Introduction to Apache Spark ,Spark CO3
| Architecture .RDD (Resilient Distributed Datasets) ,Spark vs Hadoop MapReduce

ur l\'oSQl I)lt'lhasu Inlroductlon to NoSQL ,Types of NoSQL Databases (Key-Value, Document, CO4
Column, Graph) .CAP Theorem ,Overview of MongoDB and Cassandra .Querying NoSQL

; Databascs - ]
n[ Real-Time Big Data l’roccssmg Need for Real-Time Analytics, Stream Processing Concepts
.Tools: Apache Kafka. Apache Storm .Batch vs Stream Processing ,LLambda Architecture COs

v Blg D‘ltd Analytics Appln‘ltmns Data Analytics Lifecycle, Machine Learning with Big Data CcO6
.Data Visualization Technigues ,Case Studies (E-commerce recommendations, Fraud detection,
Social media analytics)

' Reference Books:
1. Hadoop: The Definitive Guide — Tom White
\ 2.Big Data Fundamentals - Thomas Erl
j 3 NOSQ! Distilled - Pramod J. S'ulal'we

IR A R
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BCA-2024

6" Semester Big Data Analytics Laboratory“ I
BCA24608 — B
Internal Marks: | 60 L W ko B |
External Marks: | 40 o a4z
Total Marks: | 100 | Credits |1
Course Outcomes: After studying the course, students will be able to: -]
COl Install and configure Big Data tools and environments including Python. Hadoop. and HDFS.
Co2 Apply Python libraries such as NumPy and Pandas for data manipuIalia:n”;ﬁaKgrwgliiiufi(n;.‘ i
CO3 Implement NoSQL database operations using MongoDB for structured and unstructured data.
Cco4 Apply advanced MongoDB operations including aggregation and data processiTlé functions. o
cos Develop and execute MapReduce programs for processing large datasets. 5
CcO6 Implement big data analytics techniques using Spark and integrate tools like MongoDB_. P-I‘;_U—I_TQ___' U
Sno. Experiment B ‘: ain Wﬁﬁ::fj

Install, configure and run python, numPy and Pandas. [CO1] \
Install, configure and run Hadoop and HDFS. [CO1] |
Visualize data using basic plotting techniques in Python. [CO2] 7

Implement NoSQL Database Operations: CRUD operations, Arrays usin-sgi\;l-o;g;{[_)g):i(—j‘()_.}l_—_— _'
Implement Functions: Count — Sort — Limit — Skip — Aggregate using MogioﬁB_ [_(_:le,_,v e
Implement word count / frequency programs using MapReduce. [CO35] - TN S
Implement a MapReduce program that processes a dataset. [CO5] .

Implement clustering techniques using SPARK. [CO6]

Implement an application that stores big data in MongoDB / Pig using @ngOﬁM{. [C(_)(Ei______________\

E e e T L

D0 |k [N fs (L B s

Reference Books:

|.“Big Data Analytics” by Seema Acharya & Subhasini Chellappan

2.*Hadoop: The Definitive Guide” by Tom White

3."Python for Data Analysis” by Wes McKinney |

(. % L
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BCA-2024
6" Semester - Digital Image Processing
B BCA24609
| lnterqg_l_Marks: 40 L T P
- External Marks: | 60 4 0 0
0 B LEORUp. S

Course Qutcomes: After studying the course, students will be able to:

CO1 Explain digital imag-e“fundamentals including sampling, quantization, and pixel relationships.

| image analysis.

Apply various image transforms such as FFT, DCT, Walsh, Hadamard, and Wavelet transforms for

CcO3 Implement image enhancement techniques in spatial and frequency domains.

CO4 Analvze image restoration methods including inverse filtering and least square techniques.

CcOs Apply image segmentation techniques such as edge detection, thresholding, and region-based methods.

e e —

COo6 Evaluate morphological operations and image compression techniques including JPEG standards.

Unit Detailed Contents

CO

I Digital ih;agc fundamentals & Image Transforms: Digital Image fundamentals, Sampling and
quantization, Relationship between pixels. Image Transforms: 2-D FFT, Properties. Walsh
transforms. Hadamard Transform, Discrete cosine Transform, Discrete Wavelet Transform.

CO1

Image enhancement (spatial domain): Introduction, Image Enhancement in Spatial Domain,
Enhancement Through Point Operation, Types of Point Operation, Histogram Manipulation, gray
level Transformation. local or neighborhood operation, median filter, spatial domain high- pass
filtering. Image enhancement (Frequency domain): Filtering in Frequency Domain, Obtaining
\ Frequency Domain Filters from Spatial Filters, Generating Filters Directly in the Frequency
Domain, Low Pass (smoothing) and High Pass (sharpening) filters in Frequency Domain

CcO2

II | Image Restoration: Degradation Model, Algebraic Approach to Restoration, Inverse Filtering,
Least Mcan Square Filters. Constrained Least Squares Restoration.

CO3

I | Image segmentation: Detection of discontinuities. Edge linking and boundary detection,
Thresholding, Region oriented segmentation

CO4

Morphological Image Processing: Dilation and Erosion, Dilation, Structuring Element
Decomposition, Erosion, Combining Dilation and Erosion, Opening and Closing, the Hit or Miss
| Transformation.

CO5

IV | Image (,‘nmprcssion:_Rcdundancies and their Removal Methods, Fidelity Criteria, Image
Compression Models, Huffiman and Arithmetic Coding, Error Free Compression, Lossy
Compression. Lossy and Lossless Predictive Coding, Transform Based Compression, JPEG 2000
Standards.

CO6

' wllcfercnc; Books:

Umbaugh,2ndEd, CRC Press.2011

3.Fundamentals of Digital Image Processing-A.K. Jain,PHI, 1989

| Digital Image Processing and analysis-human and computer vision application with using CVIP Tools — Scotte

2. Introduction to Digital Image Processing with Matlab, Alasdair McAndrew, Thomson Course Technology

P ——— S
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BCA-2024

Image Printing Program Based on Half toning.[CO1]
Reducing the Number of Intensity Levels in an Image. [CO1]
Apply Arithmetic Operations on Images. |CO1]

Zooming and Shrinking images by Pixel Replication. [CO2]
Zooming and Shrinking Images by Bilinear Interpolation. [CO2]
Image Enhancement Using Intensity Transformations. [CO3]
Image Enhancement using Histogram Equalization. [CO3]
Image Enhancement using Spatial Filtering. [CO4]

Image Enhancement Using the Laplacian. [CO4]

0. Implementation of Image Segmentation Algorithm. [CO35]

1 Implementation of Image Compression Algorithms. [CO6]

I=|=leloelm|o|un] s ]w]mo ]~

Reference Books:

I. Digital Image Processing — Rafael C. Gonzalez and Richard E. Woods
2. Fundamentals of Digital Image Processing — Anil K. Jain
3. Digital Image Processing Using MATLAB — Rafael C. Gonzalez, Richard E. Woods, Steven Eddins

o\ e b

6'" Semester Digital Image Processing Laboratory —
BCA24610 R - i o
Internal Marks: | 60 L j{ "l:__“ P L
External Marks: | 40 0 b L
Total Marks: | 100 | Credits ___1__1‘“,,!
' Course Outcomes: After studying the course, students will be able to: Y
COl Implement basic image processing operations including intensity level reduction and arithmetic T
operations on images. - BT . E
coz Apply image resizing techniques such as pixel replication and bilinear interpolation.
CO3 Perform image enhancement using intensity transformations and hislog;nm equalizzuim—f "_———_ﬂ.
CO4 Apply spatial filtering techniques including smoothing and Lap]acian-biz'l:%re_(l_sﬂri)grﬁg_j—. Tt . AR
COs Implement image segmentation algorithms for extracting meaningful regions from images.
CcO6 Develop and evaluate image compression techniques for ef‘ﬁcienfﬁlﬁ&igé and transmission.
Sno. Experiment o j:__ __:v::

o
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BCA-2024
6™ Semester L Search Engine Optimization
- B BCA24611
Internal M_‘]rks {4()_ L T |P i
~ External Marks: | 60 4 0 0
wﬁ_j_I_OI_‘._ll_l_\ilil_l‘lfi:_ th(i-()- Credits 4

I
|
|
\
\

|

Course Outcomes: After studying the course, students will be able to:

- COl Explain the fundamentals of SEO, including domain concepts, WWW, search engines, and SEQ

_| techniques.

C02 Apply SEO research methods such as keyword analysis, market research, and competitor analysis.

cO3 Dcswn SEO-friendly websites by applying content optimization and structural guidelines.

CO4 Im pluﬂenl on-page optimization techniques to improve website visibility and ranking.

COs Apply off-page optlmuauon strategies including link building and online promotion methods.

CO6 Alml\ ze website pe:]ormmme using SEO tools and analytics for reporting and ranking improvement.

Uni Detailed Contents

coO

1 | Basics for SEO: What is Domain, Basic Knowledge of World Wide Web. Difference between
Portal and Search Engines, What is SEO, Types of SEO Techniques, Black hat techniques, White
| Hat techniques, How Search Engine works.

CO1

'SEO Research & Analysis: Market Research, Keyword Research and Analysis, Keyword
opportunity, Competitors Website Analysis, SWOT Analysis of Website, How to Choose Best
Keyvwords, Tools available for Keyword Research.

Website Design SEO Guidelines: Content Research, Content Guidelines, Content Optimization,
Design & Layout, XML Sitemap / URL List Sitemap.

CO2

II | On-page Optimization: The Page Title, Meta Descriptions & Meta Keywords, Headings, Bold
Text. Domain Names & Suggestions, Canonical Tag, Meta Tags, Images and Alt Text, Internal
Link Building, The Sitemap, Invisible Text, Server and Hosting Check, Robots Meta Tag,
Doorway Pages. 301 Redirects, 404 Error, Duplicate content.

CO3

I | Off-page Optimization: Page Rank, Link Popularity, Link Building in Detail, Directory
Submission, Social Bookmark Submission, Blog Submission, Articles, Links Exchange,
Reciprocal Linking, Posting to Ferums, Submission to Search Engine, RSS Feeds Submissions,
' Press Release Submissions, Forum Link Building, Competitor Link Analysis.

CO4

Analyvtics: Google Analytics, Installing Google Analytics, How to Study Google Analytics,
Interpreting Bars & Figures, How Google Analytics can Help SEO, Advanced Reporting,
Webmaster Central & Bing/Yahoo, Open Site Explorer, Website Analysis using various SEO
Tools available.

COSs

IV | SEO Tools: Keyword I)umt\ Analyzer Tools, Google Tools, Yahoo / Bing Tools, Rich Snippet
Text Tools, Comparison Jools, Link Popularity Tools, Search Engines Tools, Site Tools,
Miscellaneous Tools. .

SEO Reporting: Google analysis, Tracking and Reporting, Reports Submission, Securing Ranks

CO6

Reference Books:
I.The Art of SEO (Theory in Practice) - Eric Enge, Stephen Spencer, Jessie Stricchiola, and Rand Fishkin
(O'REILLY)

2.Search Engine Optnmmtmn All-in-One For Dummies by Bruce Clay

Lyl - M % 5/
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BCA-2024
6'" Semester Search Engine Optimization Laboratory o et ‘
[ BCA24612 AT
Internal Marks: | 60 Lo 1 Bed b ]
External Marks: | 40 |0 [N
Total Marks: | 100 | Credits |1 |
Course Outcomes: After studying the course, students will be able to: T s e " ol
Col Understand and apply basic SEO concepts and techniques. ) T et e
— -
co2 Perform keyword research and competitor analysis for SEO planning.
CO3 Design and optimize website content following SEO guidelines. LhL 7 ‘
CcoO4 Implement on-page and technical SEO techniques. & 5T E
CO5 Apply off-page SEO strategies for improving website ranking. I 2
CcO6 Analyze SEO performance using tools and generate reports. DR A v
Sno. Experiment - ;_:“———— _:1
. Understanding domain, WWW, search engines, and SEO techniques. (CO1}
2, Perform keyword research using tools and identify keyword opportunitics. [CO2]
3. Analyze competitor websites and perform SWOT analysis. [CO2] - e L
4, Create and optimize content based on SEO guidelines. [CO3] 3
5. Optimize title tags, meta descriptions, headings, images, and URLs. [CO4] B oy R
6. Create XML sitemap, robots.txt, and handle 301 redirects and 404 errors. [CO4| -t
7. Implement internal linking and improve website navigation. [CO4
}—8' Perform directory submission, social bookmarking, and blog submission. [COS]
9. Practice link building and analyze link popularity. [COS5] _d e ESrY.
10. Install and analyze website traffic using analytics tools. [COG6] : i
1. Use tools for keyword density, backlinks, and website auditing. [CO6] HoRtmle "
12. Generate SEO reports and track website ranking improvements. [CO6] i e |
Reference Books: : PGl Y e
| ~*Search Engine Optimization All-in-One for Dummies” — Bruce Clay 1
2. “The Art of SEOQ” — Eric Enge, Stephan Spencer, Jessie Stricchiola |
3. “SEO 2023” — Adam Clarke
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BCA-2024
Wﬁh-‘rg—u;ﬁs—t(—ar_ ;f‘ Web Programming-I1
oo BCA24613
_____EI_(EI_I]:!l_“‘lII(S 40 ) L T P
~_ External Marks: | 60 4 o 0
. Total Marks: | 100 Credits 4

e Outcomes: After 51levmﬂ the course, students will be able to:

)1 | Ex Expl;ain ‘the fundamentals of full-stack development, JavaScript ecosystem, and asynchronous
_| programming concepts.

Develop server-side applications using Node.js and Express.js with RESTful API design.

lmplunenl database connectivity and perform CRUD operations using MongoDB or MySQL.

e e ey

I

bJ td—'

 Asynchronous Programming: Callbacks, Promises, Async/Await.

Design dynamic front-end applications using React.js with components, hooks, and routing.

Integrate front-end and back-end systems, including APl communication, authentication, and
N deployment practices.

| Apply web and cross- plzitiorm development concepts using AJAX, XML, Bootstrap, and Flutter with
LDAI[ programming.

Detailed Contents CcO
Foundations of Full-Stack JavaSeript & Node.js Back-End: Introduction to Full-Stack
Development and JavaScript Ecosystem, Node.js: Setup, npm, Modules, REPL, File System, | CO1

F,xprcss.js: Setting up a Server, Routing, Middleware, Handling HTTP Methods: GET, POST,
PUT, DELETE, RESTful API Design, Working with JSON and Postman, CRUD Operations
using MongoDB (or MySQL), Connectlng Node.js with Database (MongoDB/Mongoose or
MySQL).
Front-End ] ])wclopmcnt with React. js: Introduction to SPA and React.js, JSX Syntax and
Virtual DOM, Functional Components vs Class Components, Props and State, Event Handling
and Conditional Rendering, Lists and Keys, React Router for Navigation, Forms and | CO3
Controlled Components. useState and useEffect Hooks, Fetching Data from APIs using fetch()
joraxios. S
Integrating React with Node.js & Deployment: Connecting React Front-End with | CO4
Node/Ixpress APL, Cross-Origin Resource Sharing (CORS), Managing Form Submission and
APl Requests.  Authentication: Introduction to JWT (JSON Web Tokens), Simple
LLogin/Signup Workflow (Session or Token-based), Full-Stack Project Structure & Best
Practices

Ajax : [ntroduction and Use of Ajax in Website,

XML: Introduction to XML, XML Basics, XML Syntax and Editors, documents, Elements.
Attributes. Creating XML documents.

| Bootstrap : Components of Bootstrap

| Introduction to Flutter & Dart: Overview of cross-platform development, Flutter
architecture, and advantages. CO6
Environment Setup: Installing the Flutter SDK and setting up IDEs like VS Code.

Dart Basics: Programming fundamentals including variables, data types, control flow
(if/switch, loops). functions, and Object-Oriented Programming (OOP) in Dart.

CcO2

COS5

Reference Books:

Web Development with Node and Express — by Ethan Brown

. Node.js Design Patterns - by Mario Casciaro & Luciano Mammino
. Flutter in Action — by Eric \\/mdmlll

'.
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Course Outcomes: After studying the course, students will be able to:

COl Develop RESTful APIs using Node.js and Express for basic applicixtidns.

CcO2 Implement database connectivity and perform CRUD operations using Mongo_l;B.

BCA-2024
6" Semester Web Programming-I1 Laboratory |
B BCA24614 -
Internal Marks: | 60 [ T e
External Marks: | 40 0o Jo |2
Total Marks: | 100 | Credits |

CO3 | Design and develop front-end applications using React.js.

CO4 Implement client-side routing and API integration in React applic'ations.

COs Build and deploy full-stack applications integrating frontend and backend.

CO6 | Manage user data and create dynamic, data-driven web applications.——

Sno.

Experiment

Build a simple REST API (e.g., Todo List API) [CO1]

Connect API to MongoDB and test with Postman [CO2]

Create a React App (e.g.. Weather App, Movie Search) [CO3]

Build multi-page navigation with React Router [CO4]

Consume a public API and display data [CO4]

Full-stack mini project (e.g., Blog System, Task Tracker, Notes AQQUC@)S]

Deploy both frontend and backend [COS5]

Store user data and render dynamic views [CO6]

Installation of flutter. [CO6]

=[o]eo]m]o]w| s w0~

e

Reference Books:

I. Web Development with Node and Express — Ethan Brown
2. Learning React — Alex Banks & Eve Porcello
3. Eloquent JavaScript — Marijn Haverbeke

b~

K/\ '

Mini Projects:(e.g. Student Attendance Management App, Online Quiz / M_C_(ja[f)p Online
Blogging Platform (Frontend)
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BCA-2024
6™ Semester o Prompt Engineering
| - - BCA24615
Internal Marks: | 40 L T | P
~ External Marks: | 60 4 0 0
8 Total Marks: | 100 Credits 4

Course Outcomes: After studying the course, students will be able to:

eotr \p]dm the fundamentals of Large Language Models (LLMs) and their evolution in Al

..____-l e e e e =~

CO2 /\pp]v prompt engincer ing techniques for effective interaction with LLMs.

CO3 | Generate and refine text outputs using standard prompting practices and strategies.

CO4 | Create Al-driven content for applications such as copywriting, social media, and research.

ﬁ(”O‘i LAnnl\"/e and design prompts for image generation using diffusion models.

ﬁ 5 ()6 Dc\ ¢ lop Al- -pow w.d appl:cauons while considering usability and ethical implications.

| N (P S ——

Unit Detailed Contents

CcO

I Introduction to Lame Language Models : What are Text Generation Models, Large
Language Models are Magic, A Br ief History of Language Models, LLMs in the Market

COl1

, Lndcrshmdmg Prompting and Prompt Techniques : Five Principles of Prompting.
1 Introducing .LLM Prompts, How LLM Prompts Work, Types of Prompts, Components of an
g Prompt, Defining Personality in Prompts, Mix and Match Strategic Combination for Enhanced
‘ Prompts. Challenges and Limitations of Using Prompts

CO2

Il | Standard Practices for Text Generation :Generating Lists, Explain It Like I'm Five,
Universal Translation Through LLMs, Ask For Context, Text Style Unbundling, Identifying
the Desired Textual FFeatures, Generating New Content with the Extracted Features, Role
- Prompting, Analyzing Existing Prompts for Strengths and Weaknesses

CcO3

1L | Generating Text with Al for Content Creation: Using Al for Copywriting, Creating Social
Media Posts. Writing Video Scripts, Using Al for Personalized Messaging, Creating Engaging
and Tailored Content with Al, Techniques for Crafting Effective Prompts for Surveys,
| Assessments, and Data Collection, Using Prompts in Research Methodology

CO4

Introduction to Diffusion Models for Image Generation : Introduction to Image Generation
with Al, Principles of Designing Prompts for Image Generation, Available Models - OpenAl
DALL-E. Midjourney, Stable Diffusion, Google Gemini, Text to Video, Model Comparison,

CO5

IV | Building Al Powered Applications : Al Blog Writing, Topic Research, Expert Interview,
Generate Outline. Text Generation, Writing Style, Title Optimization, Al Blog Images, User
| Interface. Ethical Considerations of Using Al for Text and Image Generation

CO6

Reference Books:
I. Artificial [ntelligence Basics — by Tom Taulli
2. Decp Learning — by lan Goodfellow, Yoshua Bengio & Aaron Courville

v/«/«. e %
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BCA-2024
6" Semester Prompt Engineering Laboratory j
BCA24616 o s
Internal Marks: | 60 L f_ﬁ Iﬁi,ﬁ 2t o
External Marks: | 40 B N S
Total Marks: | 100 | Credits ”A_jA_lﬁém

Course Outcomes: After studying the course, students will be able to:

Col Understand the working of LLMs and basic prompt engineering concepts.

CO2 Design effective prompts for generating accurate text outputs.

O3 Apply advanced prompting techniques for complex problem-solving.

co4 Develop Al-generated content for various applications.

CcOs Utilize prompt engineering for image generation and rescarch tasks.

l—C“()6 H 1 P H : 1 taprt - T g A U U

Build simple Al-powered applications using prompt engineering.

Sno. Experiment L}
Explore tools like ChatGPT, Google Gemini and understand basic text %nudtion IC()I}
Design simple prompts for text generation (questions, summaries, pamplu_as_nyl [COR: - ) 3
Apply role prompting, few-shot prompting, and structured prompts. [CO3] S s
Analyze and refine prompts for better accuracy and relevance. [CO3|
Generate blogs, emails, and social media content using AL [CO4|

Use prompts for surveys, data collection, and analysis. [CO4] -
Create images using tools like DALL-E and Stable Diffusion. [CO5] . o |

Use prompts for literature review and academic writing. [COS5] ) |

L foom | s Frs [ | =0

Al-powered Content Creation Project: Develop content such as s video scr ipts or Y wketing
| material. [CO6]
10. Mini Project: Al Application: Build a simple Al- based solution ((.Imtbot content ¢ uluaml
l etc.). [CO6]

T

O oo~

Reference Books: R T e ey u
1. Artificial Intelligence Basics — Tom Taulli

2. Deep Learning — lan Goodfellow, Yoshua Bengio, Aaron Courville

3. Natural Language Processing with Transformers — Lewis Tunstall et al.
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BCA-2025
BCA-3" Sem
Load Marks .
Course . 2 T Yot Credits
Code Course Type | Course Title Allocation Distribution Marks
L T | P | Internal | External
BCA25301 | Core Theory Computer Networks 4 0] 0 40 60 100 4
BCA25302 | Core Theory Data Structures 4 0| 0 40 60 100 4
BCA25303 | il Web Designing 3 o] o] 40 60 100 3
o= Enhancement
BCA25304 Core ?’ractlca]/ Computer Networks 0 0 o 60 40 100 |
| 77" | Laboratory Laboratory
BCA25305 Core Practical/ | Data Structures 0 0ol 2 60 40 100 |
" " | Laboratory | Laboratory
Skill
BCA25306 Enhupcemem Web Designing 0 0 5 60 40 100 |
Practical/ LLaboratory
| Laboratory I
Yale Adied Introduction to
BCA25307 | Course/ R . 3 0| 0 40 60 100 3
= Artificial Intelligence
lheory
Professional 3 oo 40 60 100 | 3
| Elective-I
Skill
EMC- Enhancement )
0 0| 4 0 40 100 2
25201 Course 0
Laboratory
TOTAL 17 | 0 | 10 440 460 900 22
o Professional Elective-1
BCA25308 Software Engineering
BCA25309 Data Security and Privacy

Al A 4 g
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BCA-2025
BCA-4™ Sem
. Load Marks N
ourse . ) s B : et Total .
Code Course Type Course Title Allocation Distribution Marls Credits
I T P | Internal | External
— T
BCA25401 | Core Theory | Lrogramming in 41 0 o 40 60 100 4
- Python
BCA25402 | Core Theory | DbiabaseManagement | , | o | g | 49 60 100 4
L - - Systems
BCA25403 Core Theory Operating Systems 4 0 0 40 60 100 4
Core Programming in
BCA25404 | Practical/Labo S & 0] o |2 60 40 100 |
o Python Laboratory
- ratory -
Core
BCA25405 | Practical/Labo | Do4@base Management | o | 4 | 5 | 49 40 100
) Systems Laboratory
B ratory ?
Care Operating Systems
BCA25406 | Practical/labo | ~Poraing Sy ol o |2 60 40 100
S [Laboratory
o fraory ]
BCA25407 §1<|II - Design .Thlnklng and ) 0 0 40 60 100 5
77| Enhancement | Innovation _
lfrotc_ssronal 3 0 0 40 60 100 3
o Llective-1l - -
Skill
EMC-25301 Enhancement 0 0 4 60 40 100 ,
Course
| Laboratory | o I
TOTAL 17 0 10 440 460 900 22

Students will undergo 6 weeks Institutional Summer Training* after 4" semester. Examination
will be conducted along with 5™ semester practical.

BCA25408

Professional Elective-11

Cloud Computing

BCA25409

Introduction to Biometrics
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BCA-2025
3" Semester Computer Networks 1
BCA25301
" Internal Marks: | 40 L P
External Marks: | 60 4 0

. Total Marks: | 100 Credits 4

" Course Outcomes: After -Studying the course, students will be able to:

ﬁ(.‘(f)T_' | Identify Hardware and software com ponents for designing network.

Woz | Define different network technologies and their application. H

| CO3 | Describe the role of network reference models.

CO4 | Describe the different services that data link layer offers to network layer.

CO5 | f\plain the different transport layer functions.

[CO6 | 7ldfcﬁtify different applications in presentation layer and application layer.

unit! ,- Detailed Contents CcO

I | Types of Networks: LAN. MAN, WAN
Network Topologies: Bus, Star, Ring, Mesh, Tree, Hybrid Communication
Channels: Wired transmissions: Telephone lines, leased lines. switch line, coaxial Co1
cables-base band. broadband, optical fibre transmission.

Communication Switching Techniques: Circuit Switching, Message Switching.
Packet Switching.
SEEESS SESPR RS e NS
Il Data communications concepts: Digital and analogue transmissions- Modem,
parallel and scrial transmission, synchronous and asynchronous communication.
' Modes of communication: Simplex, half duplex, full duplex.
| MAC sub layer: CSMA/CD/CA, IEEE standards (IEEE802.3 Ethernet, Gigabit | c2
| Ethernet, IEEE 802.4 Token Bus. IEEE 802.5 Token Ring) [CO2]
Network Layer: Design Issues, Routing Algorithms: Optimality Principle, Shortest
Path Routing. Congestion Control Policies, Leaky bucket and token bucket algorithm,
_ Concept of Internetworking,
Network Reference Models: OSI Reference Model, TCP/IP Reference Model,
Comparison of OSI and TCP/IP Reference Models. CO3
Transmission impairments - Attenuation, Distortion, Noise. Multiplexing — frequency
division. Time division, Wavelength division.

o 'i)‘;ﬁu‘ﬁﬁ;ﬁé}? l;(;gﬁ Issues: Services provided to the Network Layer, Framing, o
[:rror Control (error detection and correction code), Flow Control, Data Link Layer in | CO4
the Internet (SLIP, PPP).

f;r}éufspﬁ.?i.;i_\_l-i-;‘ﬁééig‘n_is;ucs, Elements of transport protocols— Addressing. u‘_ﬁ
Connection establishment and release, Flow control and buffering, Introduction to | €O3
TCP/UDP protocols. B

ri. KoV A &
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BCA-2025

IV | Session, Presentation and Application Layers: Session Layer— Design issues,
remote procedure call. Presentation Layer — Design issues, Data compression
techniques, Cryptography. Application Layer—Distributed application (client/server,
peer to peer, cloud etc.), World Wide Web (WWW), Domain Name System (DNS),
E-mail, File Transfer Protocol (FTP), HTTP as an application layer protocol.

CO6

References:

Text Books:
|. Computer Networks, Tanenbaum, Andrew, Fifth Edition, PHI.

2. Data Communication and Networking, Behrouz A. Forouzan, Fourth Edition.

3. Computer Today, S.K. Basandra, First Edition, Galgotia.
Reference Books:
1. Data Communication System, Black, Ulysse, Third Edition, PHI.

2. Data and Computer Communications, Stalling, Ninth Edition, PHI.
3. James F. Kurose and Keith W. Ross, “Computer Networking”, Pearson Education.
4. Douglas E. Comer, “Internetworking with TCP/IP”, Volume-I, Prentice Hall, India.
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BCA-2025
374 Semester Data Structures
BCA25302
Internal Marks: | 40 L T P
" External Marks: | 60 | 4 0 0
 Total Marks: | 100 N Credits 4
_CE:TSL76&;5:;;;:_/“@-;-313(1,\/ing the course, students will be able to:
(‘Ol%i/\na]yzc and compare different types of data structures based on their characteristics,

| advantages, limitations, and applications.

Ce2 Apply appropriate constructs of Programming language, coding standards for application
development.

CO3 Evaluate and select suitable data structures for efficient problem solving in programming
L scenarios. o

CO4 [lustrate the outcome of various operations on data structures.

COs Explain the concepts of graphs, directed graphs, and weighted graphs with suitable
| |examples. =~

CO6 [dentify appropriate searching and/or sorting techniques for wide range of problems and

| datatypes.

Unit 7 - Detailed Contents ‘ CcO

[ Introduction to Data Structures: Algorithms and Flowcharts, Basics Analysis on
Algorithm, Complexity of Algorithm, Introduction and Definition of Data Structure.
Classification of Data, Arrays. Various types of Data Structure, Static and Dynamic | COl
’_Mcmory Allocation, Function, Recursion.

Arrays, Pointers and Strings: Introduction to Arrays, Definition, One Dimensional
Array and Multi-Dimensional Arrays, Pointer, Pointer to Structure, various Programs | ()2
for Array and Pointer. Strings. Introduction to Strings, Definition, Library Functions of
Strings.

JI. | Stacks and Queue: Introduction to Stack, Definition, Stack Implementation,
Operations of Stack, Applications of Stack and Multiple Stacks. Implementation of
Multiple Stack. CO3
Queues: Introduction to Queue, Definition, Queue Implementation, Operations of
Queue, Circular Queue. De-queue and Priority Queue.

II1 | Linked Lists and Trees: Introduction, Representation and Operations of Linked Lists,
Singly Linked List. Doubly Linked List, Circular Linked List, And Circular Doubly
Linked List. CO4
Trees: Introduction to Tree, Tree Terminology Binary Tree. Binary Search Tree,
Strictly Binary Tree, Complete Binary Tree, Tree Traversal, Threaded Binary Tree,
 AVL Tree B Tree. B+ Tree. )

IV | Graphs, Searching, Sorting and Hashing: Introduction. Representation to Graphs, | CO3
| Graph Traversals Shortest Path Algorithms. .
Searching and Sorting: Searching, Types of Searching, Sorting, Types of sorting like | CO6
quick sort, bubble sort, merge sort, selection sort.

Hashing: Hash Function, Types of Hash Functions, Collision, Collision Resolution
Technique (CRT), Perfect Hashing

(A ,[\ : | | ' % &
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References:

Text Books:
I. Brijesh Bakariya. Data Structures and Algorithms Implementation through C. BPB Publications.

2 Kruse R.L. Data Structures and Program Design in C: PHI
3. Aho Alfred V., Hopperoft John E., Ullman Jeffrey D., “Data Structures and Algorithms™,

AddisonWesley

Reference Books:
1. Horowitz & Sawhaney: Fundamentals of Data Structures, Galgotia Publishers.

2. Yashwant Kanetkar, Understanding Pointers in C, BPB Publications.
3. Horowitz, S. Sahni, and S. Rajasekaran, Computer Algorithms. Galgotia Pub. Pvt. Ltd.. 1998.
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BCA-2025
3" Semester Web Designing
S SRS S
BCA25303
" Internal Marks: | 40 | L T [P
e S e
External Marks: J 6() 3 0
ub: \
Total Marks: ‘ 100 Credits | 3
(SR S |
" Course Outcomes: After studying the course, students will be able to:
' CO1 | Understand the basics of Internet
[ CO2 | Create ;;:13;: with simple tags in HTML.
CO3 "‘ !i;i;n \_\prauu with multiple sections or frames & Explain how to link webpages through
| hypertext. ;
h CO4 Organise data in tabular form using HTML tables & Design forms with special controls '
L jusing HTML.
COs3 Understand basic Loncepls of javascript.
[ CO6 | Outline the I\L} W eb cleslgnmg concepts using javascript. -
UnitT" - Detailed Contents CcO

Hdblu wnccpls. cmmmmicaling on the internet, internet domains, internet server
| identities, establishing connectivity on the internet client [P CO1
address, Information Files Creation, Web Server, Web Client/Browser, Hyper Text
Markup Language (HTML Tags, Paired Tags, Singular Tags).

II | Inwoduction to HTML

Commonly Used Himl Commands (Document Head, Document Body). Title and
Footer, Text Formatting (Paragraph Breaks, Line Breaks), Emphasizing Material in a
n Web Page (Heading Styles, Drawing Lines).

‘ Basic Formatting Tags HTML. Basic Tags, Text Formatting (Paragraph Breaks. Line
Breaks), Emphasizing Material in a Web Page (Heading Styles, Drawing Lines), Text | C0O2
' Stvles (Bold, Italics. Underline). Other Text Effects (Centering (Text, Images etc.).
Spacing (Indenting Text), HTML Color Coding.

Type of Lists (Unordered List (Bullets), Ordered Lists (Numbering), Definition Lists.
Adding Graphics To Html Documents

Using The Border Attribute, Using The Width And Height Attribute, Using The Align
Attribute. Using The Alt Attribute.

Frames
Introduction to Frames: The tag, Targeting Named Frames. DHTML: Cascading
' Style Sheets, Style Tag. CO3

" Linking Documents
Links (External Document References, Internal Document References), Image As
Hyperlinks.

[ Ak 8
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Tables
Introduction (Header, Data rows, The Caption Tag). Using the Width and Border CO4
Attribute, Using the Cell Padding Attribute, Using the Cell Spacing Attribute. Using
the BGCOLOR Attribute, Using the COLSPAN and ROWSPAN Attributes.

111 | Forms

Used by a Web Site The Form Object, The Form Object’s Methods (The Text Element,
The Password Element. The Button Element, The Submit (Button) Element, The Reset
(Button) Element, The Checkbox Element, The Radio Element, ['he Text Area
Element, The Select and Option Element, The Multi Choice Select Lists Llement).
IV | Introduction to JavaScript

JS Introduction, Where To, Output, Statements, Syntax, Comments, Variables,
Operators, Arithmetic, Assignment, Data Types, Conditions, Switch, Loop For, Loop
While, Break, Booleans, Comparisons, Type Conversion, Bitwise, RegExp, Objects. CO5
Events, Functions, Function Definitions, Function Parameters, Function Invocation,
Function Call, Function Apply, Function Closures

Strings: String Methods, Numbers, Number Methods, Arrays, Array Methods, Array
Sort, Array Iteration, Dates, Date Formats, Date Get Methods, Date Sct Methods,Math,
Random,Errors, Scope, Hoisting, Strict Mode, JSON, Forms, Forms API CO6

References:

Text Books/Reference Books:

I. Internet for EveryOne: Alexis Leon, Ist Edition, Leon Techworld, Publication. 2009.

2. Greenlaw R; Heppe, “Fundamentals of Internet and WW W™, 2nd Edition, Tata McGraw-Hill.
2007.

3. Raj Kamal, “Internet& Web Technologies”, edition Tata McGraw-Hill Education.2009.

E-Books/ Online learning material:
. Bayrosslvan, “HTML, DHTML, JavaScript, PERL, CGI”, 3rd Edition, BPB Publication,2009.

. Chris Payne. “Asp in 21 Days”, 2nd Edition, Sams Publishing, 2003 PDCA.

. A Beginner's Guide To Html Http://www.Ncsa.Nine.Edit/General/Internet/w ww/Html.Prmter
. https://www.tutorialspoint.com/html/html_tutorial.pdf

. https://www.w3schools.com/js/

. https://www.w3schools.com/html/

. https://www.cs.uct.ac.za/mit_notes/web_programming.html

e 1 N i B LN —

. http://www.pagetutor.com/table_tutor/index.html
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BCA-2025
3" Semester Computer Networks Laboratory
BCA25304
Internal Marks: | 60 L
External Marks: | 40 0
Total Marks: .Ll()() Credits

Course Outcomes: After studying the course, students will be able to:

COl Familiarization with networking components and devices and implement resource
sharing
CO2 Implement network configuration settings for an operating system
COo3 Prepare different types of cables for networking.
Cco4 Design network model using network simulation tool
CO5 | Im plement various setting on FTP, Proxy and other servers.
CO6 Implement various troubleshooting commands

Sno. List of Assignments:

] Familiarization with networking components and devices: LAN Adapters, Hubs.
Switches, Routers ete.[CO1]

Implementation of resource sharing (file, printer etc.) [CO1]

Conﬂgurali"(m of TCP/IP Protocols in Windows and Linux.[CO2]

Designing and implementing class A, B and C networks.[CO2]

Subnet planning and its implementation.[CO2]

2

3

4

5 To configure dynamic IP address for a computer connected to a LAN.[CO2]
6

7

Familiarization with transmission media and tools: Coaxial cable, UTP cable,
' Crimping tool, Connectors ete. [CO3]

8 Preparing straight and cross cables.[CO3]

9 Study of various LAN topologies and their creation using network devices, cables
and computers.[CO3]

10 | Familiarization with network simulation tools. [CO4]

I Installation of FTP server and client.[COS]

12 | To configure proxy server.[COS]

13 Use of commands like ping. ipconfig for trouble shooting network related
Problems.[CO0]

References:

Reference Books:
1. Data Communication and Networking, Behrouz A. Forouzan, Fourth Edition.

2. Douglas E. Comer. “Internetworking with TCP/IP”, Volume-I, Prentice Hall, India.
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BCA-2025
3" Semester Data Structures Laboratory
BCA25305
Internal Marks: | 60 L T
External Marks: | 40 0 0 2
Total Marks: | 100 ' Credits |1

Course Outcomes: After studying the course, students will be able to:

COl Implement Dynamic memory allocation.

CO2 | Create different data structures in C/ C++

CO3 | Implement various operations of all data structures

CO4 | Illustrate the outcome of various operations with the help of examples.
CO5 | Implement various searching and sorting algorithms through programming.
CO6 | Analyze Graph Traversing with help of examples.

Instructions: Programs may be developed in C/C++/Python/Java language.

Sno. List of Assignments

| Write a program to create an Array. [COI]

2 Write a program to Insert an element at the end of an array. [CO1]

3 Write a program to Delete an element of an array. [COl ]

4 Write a program to Insert an element in between of an array. [CO1]

5 Write a program to traverse an element from an array. [CO1]

6 Write a program to merge one dimensional array. [CO1]

7 Write a program for addition and subtraction of two matrices. [CO1]

8 Write a program for implementing multiplication of two matrices [CO1]

9 Write a program to implement linear search using one and two-dimensional array. [CO1]

10 Write a program to calculate length of the string using user defined function. [CO2]

11 Write a program to concatenate two strings using user defined function. [CO2]

12 Write a program to compare two strings using user defined function. [CO2]

13 Write a program to reverse a sentence by recursion. [CO2]

14 Write a program for using the concept of pointer to string. [CO2]

15 Write a program to delete all repeated words in string. [CO2]

16 | Write a program to find the number of vowels, consonants, digits and white space in a
string. [CO2]

17 Write a program to find the length of the longest repeating sequence in a string. [CO2]

18 Write a program to find highest and lowest frequency character in a string. [CO2]

19 Write a program for implementing Stack using array. [CO3]

20 Write a program for implementing Stack using pointer. [CO3]

21 Write a program for implementing multiple stack. [CO3]

22 Write a program to push an element in stack. [CO3]

23 Write a program to pop an element in stack. [CO3]

24 Write a program for converting infix to postfix form. [CO3]

25 Write a program for implementing Queue using array. [CO3]

26 Write a program to Insert and Delete an element in queue. [CO3]
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[ 27 Write a program for dynamic implementation of queue and dequeue. [CO3]
28 Write a program for implementing circular queue priority queue. [CO3]
29 Writea program for implementing Singly Linked list. [CO4]
30 Write a program for implementing Doubly Linked list. [CO4]
31 Write a program for implementing Linear Search Tree. [CO4]
32 Write a program for implementing Binary Search Tree. [CO4]
33 Write a program for Breadth First Search (BFS) for graph traversal. [CO4]
| 34 Write a program for Depth First Search (DFS) for graph traversal. [COS5]
35  Writea program for implementing selection sort. [CO3]
36 Write a program for implementing insertion sort. [CO3]
37 Write a program for implementing quick sort. [COS5]
38 Write a program for implementing merge sort. [COS5]
39 | Write a program for implementing bubble sort. [CO6]

References:

Reference Books:

I. Brijesh Bakariya. Data Structures and Algorithms Implementation through C, BPB
Publications.
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34 Semester Web Designing Laboratory
BCA25306
Internal Marks: | 60 L T |P
External Marks: | 40 0 0 |2
Total Marks: | 100 Crcditgl o R
: |

Course Outcomes: After studying the course, students will be able to:

COl Design pages with simple tags in HTML

CO2 Create web pages with Audio and Video content in it.

CO3 Depict the movement from one web page to another.

CO4 [llustrate the data in tabular form using tables.

COs Design webpages with multiple sections or frames. a P
CO6 Implement web designing concepts using java script & execute a small web-based project

for the benefit of society.

Instructions: Instructor can increase/decrease the experiments as per the requirement.

Sno.

List of Assignments

Create a simple HTML page to demonstrate the use of different tags. [CO1]

Design index page of a book on web designing. [CO1]

Display Letter Head of your college on a web page. [CO1]

Display letter using different Text formatting Tags. [COI ]

Create a student Bio- Data. [COI]

Design front page of hospital with different style sheets. [CO2]

Embed Audio and Video into your web page. [CO2]

|
2
3
4
5
6
7
8

Create a Hyperlink to move around within a single page rather than to load another page.

[CO3]

Design Time Table of your department and highlights of most important periods. [CO4]

Use Tables to provide layout to your web page. [CO4]

Divide a web page vertically and horizontally and display logo of your college in left pane
and logo of university in right pane. [CO5]

Design a web page and display two different pages at a time. [COS5]

Write a program to create a login form. On submitting the form, the user should get navigated
to a profile page using JavaScript. [COS]

Write a code to create a Registration Form. On submitting the form, the user should be asked
to login with the new credentials using JavaScript. [CO6]

15

Write an HTML code to create your Institute website/Department website/ Tutorial website
for specific subject. Also use Java Script for validation. [CO6]

Reference Books:
1. Greenlaw R; Hepp E, “Fundamentals of Internet and www™, 2nd Edition, Tata. McGraw-Hill,

2007.

2. A Beginner’s Guide to HTML http://www.Ncsa.Nine.Edit/General/Internet/www/
a. html.prmter.

. \
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Online Experiment material:
I https://www.w3schools.com/html/htm|_examples.asp

2. https://www.cs.uct.ac.za/mit_notes/web_programming.html|
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Reference Books:

1. Artificial Intelligence-A New Synthesis, Nils J. Nilsson, Morgan Kaufmann Publishers.

BCA-2025
3" Semester Introduction to Artificial Intelligence
BCA25307 Lenk
Internal Marks: | 40 ) L
" External Marks: | 60 3
Total Marks: | 100 | Credits 3
Course Outcomes: After studying the course, students will be able to: s Ty
COl Understand the characteristics of rational agents, and the environment in which they L =t
operate, and gain insights about problem-solving agents. e
co2 Gain insights about Uninformed and Heuristic search techniques and apply them to solve
search applications. B |
CO3 Apply adversarial search methods on various applications.
CO4 Appreciate the concepts of knowledge representation using Proposmonal loL;E_a—nd- I
Predicate calculus and apply them for inference/reasoning. -
COs5 Determine inference methods on various chaining techniques.
CO6 Obtain a basic understanding of the Al domains and their applications and examine the legal
and ethical issues of Al. A s
Unit Detailed Contents a CcO
| Introduction to Al: What is AI? Intelligent Agents: Agents and environment, the |
concept of Rationality, the nature of environment, the structure of Agents. Knowledge
Based Agents: Introduction to Knowledge-Based Agents. Problem-solving: Problem- | ¢ (1
solving agents.

11 | Advanced Search Techniques Uninformed Search: DFS, BFS, Iterative Deepen IHQ Co2

Search. Informed Search: Best First Search, A* search, AO* search.
Adversarial Search & Games: Minimax Search, Alpha-Beta pruning. Constraints and | C03
Constraint Satisfaction Problems (CSPs), Backtracking search forCSp.
111 | Logical Reasoning and Uncertainty Logic: Propositional logic, First- order pledlCdlL
CO4
logic, Propositional versus first-order inference, Unification and lifting.

IV | Inference: Forward chaining, Backward chaining, Resolution, Truth maintenance | COS5
systems. Introduction to Planning: Blocks World problem. - .
Understanding Prompting and Prompt Techniques : Five Principles of l’romptmg~
Introducing LLM Prompts, How LLM Prompts Work, Types of Prompts, Components
of an Prompt, Defining Personality in Prompts, Mix and Match Strategic Combination COo6
for Enhanced Prompts, Challenges and Limitations of Using Prompts, Explore tools

. like ChatGPT, Google Gemini and understand basic text generation. |

po XN A
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Text Books:

I. Artificial Intelligence-A Modern Approach, Russel and Norvig, Prentice Hall.

2. Artificial Intelligence, Elaine Rich, Kevin Knight and SB Nair, 3 Ed..Tata McGraw-Hill.
3. Artificial Intelligence And Expert Systems, D.W Patterson, Prentice Hall.

4. Artificial Inteligence Structures and Strategies for complex Problem Solving, George F. Luger,
Pearson Addison Wesley.
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34 Semester Software Engineering
BCA25308 R
Internal Marks: | 40 R I'I:A_l’“
External Marks: | 60 3 JH 0
Total Marks: | 100 Credits | 3

Course Outcomes: After studying the course, students will be able to:

CO1 | Highlight the need of software engineering.

CO2 | Outline the phases and activities involved in the conventional software life cycle models.

CO3 | Design documents for various phases of software life cycle.

CO4 | Compute the complexity of the software based on multiple metrics. B

COS5 | Identify the tools needed for different types of documents required in software testing.

CO6 | Identify the tools needed for different types of documents required in software metrics.

Unit Detailed Contents - CO

1 The Nature of Software: Need of Software Engineering, Prescriptive Process | COI1
Models, Specialized Process Models, The Unified Process.

1T | Role of a system analyst: SRS, Properties of a good SRS document. functional and
non- functional requirements. CO2
Decision tree and Decision table.

Formal Requirements Specification: Software Cost Estimation. v | co3

111 | Software design and its activities: Preliminary and detailed design activities,
Characteristics of a good software design, features of a design document, Cohesion | C04
and Coupling, Structured Analysis, Function Oriented Design, Object-Oriented
Design.

IV | Testing Fundamentals: Unit Testing, Integration Testing, Vd|l(iaqlgl;_FL;t;Eg: COs
System Testing, Maintenance and Reengineering.

Measures Metrics and Indicators: Software Measurement, Metrics for
Requirements Model, Metrics for Design Model, Metrics for Testing, Metrics for CO6
Maintenance.

Reference Books:

1. Software Engineering—A Practitioner’s Approach, Roger S.Pressman, Seventh Edition,
McGrawHill, 2010.
Text Books:

1. An Integrated Approach to Software Engineering, Pankaj Jalota, Third Edition, Narosa
Publishing House, 2005

2. Software Engineering, lan Sommerville, Ninth Edition, Addison-Wesley, 2011

% =
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3 Semester | Data Security & Privacy
a BCA25309
" Internal Marks: 41)““1"" L T [P
External Marks: | 60 | 3 0 0
__ni"_o_t‘ll\/hrks | 100 Credits 3

Course Outcomes: After s studying the course, students will be able to:

CO1 | To learn the hamlonccpts related to data security and understand the different types
| of symmetric key ciphers.

CO2 | To understand concepts of data encryption standards.

CO3 | To understand the digital signature concept and data hiding in text.

CO4 | To learn the basic Loncepts of Data Hiding in Images.

COS | To understand the LQI]CLP[S of privacy, authentication, web and email security.

CO6 | To understand the role of legal and ethical issues in computer security.

" Unit Detailed Contents CO

o ———— = s —

[ | Introduction: Sccurity goals, Cryptographic Attacks, Services and Mechanism,

Techniques. Traditional Symmetric Key Ciphers: Introduction, Substitution | CQ1
Ciphers. Transposition Ciphers, Stream and Block Ciphers. Introduction to Modern
| Symmetric-Key Ciphers: Modern Block Ciphers, Modern Stream Ciphers.

I | Data Encryption Standard (DES): Introduction, DES Structure, DES Analysis,
Multiple  DES. Security of DES. Advanced Encryption Standard (AES): | €02
~Introduction, Transformations, Key Expansion, AES Ciphers, Analysis of AES.

~Asymmetric-Key Cryptography: Introduction, RSA Cryptosystem.

Digital Signature: Comparison, Process, Services, Attacks on Digital Signature,
Digital Signature Standard. Data Hiding in Text: Basic Features, Applications of | CQ3
Data Hiding, Watermarking, Intuitive Methods, Simple Digital Methods, Data
| Hiding in Text, Innocuous Text, Mimic Functions.

I | Data Hiding in Images: LSB Encoding, BPCS Steganography, Lossless Data

- Hiding, Spread Schllum Steganography, Data Hiding by Quantization, Patchwork

. Signature Casting in Images. Transform Domain Methods, Robust Data Hiding in Co4
PE(} Images, Robust Frequency Domain Watermarking, Detecting Malicious
| Tampering.
v \ Privacy: anau Lom,epts Privacy Principles and Policies. Authentication and CO5

1 Privacy, Data Mining, Privacy on the Web, E-Mail Security, Impacts on Emerging
] ‘cchnologies.

| Legal and Ethical Issues in Computer Security: Protecting Programs and Data,
‘ Information and the Law, Rights ofEmployees and employers, Redress for Software CO6

- Failures, Computer Crime, Ethical Issues in Computer Security.

. g S ]
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Reference Books:

I. Information Security: Principles and Practice by Mark Stamp, Wiley Inter Science.2011.
2. Computer Security: Art and Science by Matt Bishop, First Edition, Addison Wesley.2002.
3. Cryptography and Network Security by William Stallings, Pearson Education,7th

edition,2017.

Text Books:

I. Cryptography and Network Security by Behrouz A. Forouzan, Dedecp Mukhopadhyay. TMH.
2nd edition, 2013. (Modules 1, I1, I11)

2. Data Privacy and Security by Salomon, David, Springer, 2003. (Module I11)

3. Security in Computing by Charles Pfleeger, Shari Lawrence Pfleeger. 5th Edition, PHL2015.

(Module 1V) ) _
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4" Semester Programming in Python
BCA25401
" Internal Marks: | 40 L T [P
External Marks: ';()() 4 0 |0
Total Marks: J 100 Credits | 4

" Course Qutcomes: After bllldylll" the course, students will be able to:

CO1 | Compare Pvthon with other programming languages.

co2 |k xplain environment, data types. operators used in Python.

CO3 | Outline the use of control structures and numerous native data types with their methods.

CO4 | Knowledge to learn how to write user define function and modules and packages.

CO5 | Nlustrate files and exception handling methods.

COo6 \\ rite solutions 1 Ior Object Oriented Programming Concepts.

Unit 7 Detailed Contents CcO

[ Introduction to Python Programming Language: Programming Language, History
and Origin of Python Language, Features of Python, Limitations, Major Applications

of Python. Getting, Installing Python, Setting up Path and Environment Variables, Co1
- Running Python. First Python Program, Python Interactive Help Feature, Python
\kg‘llilfglu](,th from other languages.

' Python Data Types & Input/Output: Keywords, Identifiers, Python Statement,

| Indentation, Documentation, Variables, Multiple Assignment, Understanding Data CcO2

! Type, Data Type Conversion, Python Input and Output Functions, Import command.
| Operators and  Expressions: Operators in  Python, Expressions, Precedence.
| Associativity of Operators, Non Associative Operators.

Il | Control Structures: Decision making statements, Python loops, Python control

| slatements. CO3

' Python Native Data Types: Numbers, Lists, Tuples, Sets, Dictionary, Functions &
L __[_Mu_lhoﬂ of Dictionary, Strings (in detail with their methods and operations).

IlI | Python Functions: Functions. Advantages of Functions, Built-in Functions, User

defined functions, Anonymous functions, Pass by value Vs. Pass by Reference.

| Recursion. Scope and Lifetime of Variables. CO4

- Python Modules: Module definition, Need of modules, Creating a module, Importing

- module, Path Searching of a Module, Module Reloading, Standard Modules, Python

Packages.

IV | Exception ledllno Exceptions, Built-in exceptions, Exception handling, User
defined exceptions in Python.

File Management in Python: Operations on files (opening, modes,

attributes, encoding, closing). read() & write() methods, tell() & seek() methods,
| renaming & deleting files in Python, directories in Python.

COs

Classes and Objects: The concept of OOPS in Python, Designing classes, Creating
objects. Accessing attributes, Editing class attributes, Built-in class attributes, Garbage CO6
m!lu.cuon Duslm\ ing objects.

e e
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References:

Reference Books:

I. Python, The complete Reference, Martin C. Brown, Mc Graw Hill Education.
2. Python in a Nutshell, A. Martelli, A. Ravenscroft. S. Holden, OREILLY.

Text Books:
1. Programming in Python, Pooja Sharma, BPB Publications, 2017.
2. Core Python Programming, R. Nageswara Rao, 2nd Edition, Dreamtech.

BCA-2025
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4t Semester | Database Management Systems
- BCA25402
" Internal Marks: | 40 L T [P
External Marks: | 60 4 0 0
Total Marks: | 100 Credits 4

Course Outcomes: After studying the course, students will be able to:

COl | Define the basic wnupts of DBMS.

CO2 | Design SQL qums

CO3 l)bslgn PL/SQL. queries

CO4 | Nlustrate the iunu.pt of data normalization with the help of real life examples.

COS | Explain the L()anpt of transaction management.

CO6 ()ull:m features of advanced database management systems.

Unit | Detailed Contents CcO

[ Introduction of DBMS: Data Modeling for a Database, Three level Architecture of
- DBMS. Components of a DBMS.

Introduction to Data Models, Hierarchical, Network and Relational Model, Co1
Comparison of Network, Hierarchical and Relational Model, Entity Relationship

Model.
e e
I | Relational Database: Relational Algebra and Calculus, SQL Fundamentals, DDL. | c02
| DML, DCL.
P1/SQL. Concepts: Cursors, Stored Procedures, Stored Functions, Database | C(3
_Triggers.

I lnuo(luctmn “to Normalization: First, Second, Third Normal Forms, Dependency
Preservation, Boyce-Codd Normal Form, Multi-valuedDependencies and Fourth | CO4
- Normal Form. Join Dependencies and Fifth NormalForm, Domain-key normal form
| (DKNF). -

IV Database Recovery: Concurrency Management, Database Security, Integrity and COs
Control. ‘

“Distributed Database: Structure and Design of Distributed Databases. CcO6

Refer cnees:

Reference Books:

[.=SQL. PL/SQL The Programming Language of Oracle™, Ivan Bayross. BPB Publications. 4th
Revised Lidition (2009)

2. “An Introduction to Database Systems™, C. J. Date, A. Kannan, S. Swamynathan, 8th Edition.
Pearson Education. (20006).

3. Database Management Systems, Raghu Ramakrishnan, McGraw-Hill, Third Edition. 2014,
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Text Books:

1. "An Introduction to Database System", Bipin C. Desai, Galgotia Publications Pvt Ltd-New
Delhi, Revised Edition, (2012).

2. “Database System Concepts”, Abraham Silberschatz, Henry F. Korth, S. Sudharshan, Tata
McGraw Hill, 6th Edition, (2013).
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4™ Semester Operating Systems
T o BCA25403
Internal Marks: | 40 L T [P
External Marks: | 60 4 0 [0
" Total Marks: | 100 Credits |4

COl1 | Discuss the evaluation of operating systems.

coz ﬁI;v‘.\?Jiain different resource managements performed under CPU process and Thread.

CO3 | Describe various CPU scheduling algorithm.

CO4 | Describe the architecture in terms of functions performed by different types of operating
systems.
[SHBEIR.

COS | Analyze the perfz);mance of different algorithms used in design of operating system

|_____| components.
CO6 | Compare the key properties of different types of Operating Systems.

e e

Unit | Detailed Contents CcO

[ ‘ FFundamentals of Operating system: Introduction to Operating system, Functions of
an operating system. Operating system as a resource manager. Structure of operating | CQ1
system (Role of kernel and Shell). Views of operating system. Evolution and types of

_operating systems.

Process & Thread Management: Program vs. Process; PCB, State transition
diagram. Scheduling Queues, Types of schedulers, Concept of Thread, Benefits,

__ Types of threads. Process synchronization.

I | CPU Scheduling: Need of CPU scheduling, CPU 1/0 Burst Cycle, Pre-emptive vs.
Non-pre-emptive scheduling, Different scheduling criteria’s, scheduling algorithms

(FCSC, SJIF, Round-Robin, Multilevel Queue).

I | Memory Management: Introduction, address binding, relocation, loading, linking,

memory sharing and protection; Paging and segmentation; Virtual memory: basic

| concepts of demand paging, page replacement algorithms.

IV 1/0 Device Management: [/O devices and controllers, device drivers; disk storage.
File Management: Basic concepts, file operations, access methods, directory

structures and management, remote file systems; file protection.

Advanced Operating systems: Introduction to Distributed Operating system.

Characteristics, architecture, Issues, Communication & Synchronization; Introduction

Multiprocessor Operating system, Architecture, Structure, Synchronization & | COé6

Scheduling: Introduction to Real-Time Operating System, Characteristics, Structure

& Scheduling.

Case study of Linux operating system

O L , /%’@’\ =
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References:

Reference Books:

I. Operating Systems by Sibsankar Haldar and Alex A. Aravind, Published by Pearson
Education.

2. Operating system by Stalling, W., Sixth Edition, Published by Prentice Hall (India)

Text Books:

I. Operating System Principles by Abraham Silberschatz and Peter Baer Galvin, Seventh Edition,
Published by Wiley-India.

2. Principals of Operating System by Naresh Chauhan, Published by OXFORD University Press.
India.
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4 Semester Programming in Python Laboratory
et BCA25404
" Internal Marks: | 60 L T [P
" External Marks: | 40 0 0 2
" Total Marks: | 100 Credits | 1

" Course Outcomes: After studvmg the course, students will be able to:

COl | Outline various programming constructs with data types of Python.
"CO2 | Outline control structures programming constructs of Python.
Co3 | _laq_alcm—e_lﬁc_hmn—un data structures.
ﬁ co4 | Implcmcnt modules and functions.
COs [lustrate concept of object oriented programming.
FE‘-OE)_" Alx_nﬁl_cmcnt file lmndlmg

- 4 [

Instructions: Instructor can increase/decrease the experiments as per the requirement.

Sno. | List of Assignments

] Compute sum, subtraction, multiplication, division and exponent of given variables input by
the user. [COL1|

2 Compute area of { o!lowmg shapes: circle, rectangle, triangle, square, trapezoid and
_ | parallelogram. [CO1] |

1 3 Compute volume of following 3D shapes: cube, cylinder, cone and sphere. [CO1]

4 Compute and print roots of quadratic equation ax2+bx+c=0, where the values of a, b, and ¢
| areinput by the user. [COI]
| 5 | Print numbers up to N which are not divisible by 3,6,9,,e.g..,1,2,4,5,7,.... [CO2]
6| Write a program to determine whether a triangle is isosceles or not? [CO2]

P 7| Print multiplication table of a number input by the user. [CO2]

8 Compute sum of natural numbers from one to n number. [CO"]
|9 | Print Fibonacci series up ton numberse.g. 01123 58 13.....n [CO2]
10| Compute factorial of a given number. [CO2]
11| Count occurrence of a digit 5 in a given integer number input by the user [CO2]
12| Print Geometric and Harmonic means of a series input by the user. [CO2]

13 . Lvaluate the following expressions: a. x-x 2 /2!+x3 /3!-x 4 /4!+... xn /n!

b. x-x 3 /3!+x5 /5!- x 7 /7!+... xn /n! [CO2]
14 Print all possible combinations of 4, 5, and 6. [CO2]

15 | Determine prime numbers within a specific range. [CO2]
16| Count number of persons of age above 60 and below 90. [CO2]
| 17 | Compute transpose of a matrix. [CO3]

18 Perform following operations on two matrices. [CO3]

| 1) Addition 2) Subtraction 3) Multiplication
19 | Count total number of vowels in a word. [CO3]

2 | Count occurrence of vowels. [CO3]
| 21 | Determine whether a string is palindrome or not. [CO3] ]
22 Perform following operations on a list of numbers:

| 1) Insert an element 2) delete an clement 3) sort the list 4) delete entire list. [CO3]
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23 Display word after Sorting in alphabetical order. [CO3] o
24 Perform sequential search on a list of given numbers. [CO3] - -
25 Perform sequential search on ordered list of given numbers. [Co3]
26 Maintain practical note book as per their serial numbers in library using Python dictionary.
[CO3] -
27 Perform following operations on dictionary
1) Insert 2) delete 3) change [CO3] ]
28 Check whether a number is in a given range using functions. [CO4] g B
29 Write a Python function that accepts a string and calculates number of upper case letters and |
lower case letters available in that string. [CO4] S -
30 To find the Max of three numbers using functions. [CO4] . D
31 Multiply all the numbers in a list using functions. [CO4] I i
32 Solve the Fibonacci sequence using recursion. [CO4] o = )
33 Get the factorial of a non-negative integer using recursion. [CO4]
34 Write a program to create a module of factorial in Python. [CO4]
35 Design a Python class named Rectangle, constructed by a length & width, also design a
method which will compute the area of a rectangle. [COS]
36 Design a Python class named Circle constructed by a radius and two methods which will
compute the area and the perimeter of a circle. [CO3] e
37 Design a Python class to reverse a string ‘word by word’. [CO5] |
38 Write a Python program to read an entire text file. [COG6] I s =y
39 Design a Python program to read first n lines of a text file. [coe)
40 Construct a Python program to write and append text to a file and dl\pll} the text. [CO6]

Reference Books:
1. Python, The complete Reference, Martin C. Brown, Mc Graw Hill Education.

2. Python in a Nutshell, A. Martelli, A. Ravenscroft, S. Holden, OREILLY.

Text Books:
1. Programming in Python, Pooja Sharma, BPB Publications, 2017.

2. Core Python Programming, R. Nageswara Rao, 2ndEdiitgn, Dreamtech.
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BCA-2025
4™ Semester _ Database Management Systems Laboratory o
o BCA25405
" Internal Marks: | 60 L T [P
External Marks: | 40 0 0 |2
Total Marks: | 100 Credits 1|

Course Outcomes: After studying the course, students will be able to:

' COl

1 Differentiate between DDL, DML and DCL commands

Implement DDL, DML and DCL commands

Write integrity constraints on a database

Design Databascs and Tables in relational model for some project related to society

welfare

Implement PL/SQL.

Instruc

Sno.

| simple query.

Iﬁlplcmcnt PL/SQL.(Cursor and Trigger)

tions: Instructor can increase/decrease the experiments as per the requirement.

S List of Assignments
Used of CREATE, ALTER, RENAME and DROP statement in the database tables
(relations) [COT|

Used of INSERT INTO, DELETE and UPDATE statement in the database tables
(relations) [COT]
Use of simple sclect statement. [CO2]
Use of select query on two relations [CO2]
Use of nesting of queries. [CO2]

Use of aggregate functions. [CO2]

Use of substring comparison. [CO2]

Use of order by statement. [CO2]

Consider the following schema for a Library Database:

BOOK (Book id, Title, Publisher Name, Pub Year) BOOK_AUTHORS (Book _id,
Author Name) PUBLISHER (Name, Address, Phone) BOOK_COPIES (Book id,
Branch id, No- of Copies)

BOOK LENDING (Book id, Branch_id, Card No, Date Out,

Due Daie)l.IBRARY_BRANCH (Branch_id, Branch_Name, Address) Write SQL queries
[{8]

I. Retrieve details of all books in the library _id, title, name of publisher, authors,number of
copies in each branch, etc.

2. Get the particulars of borrowers who have borrowed more than 3 books between Jan
2018 to Jun 2018

3. Delete a book in BOOK table. Update the contents of other tables to reflect this
datamanipulation operation.

4. Partition the BOOK table based on year of publication. Demonstrate its working witha

Create a view of all books and its number of copies that are currently available in the

Library. [CO3]
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10 Consider the following schema for Order Database:
SALESMAN (Salesman_id, Name, City, Commission) CUSTOMER (Customer _id,
Cust_Name, City, Grade, Salesman_id)
ORDERS (Ord No, Purchase Amt, Ord_Date, Customer_id, Salesman_id)Write SQL
queries to
I. Count the customers with grades above Amritsar’s average.
2. Find the name and numbers of all salesmen who had more than one customer.
3. List all salesmen and indicate those who have and don’t have customers in their
cities(Use UNION operation.)
4. Create a view that finds the salesman who has the customer with the highest order ofa
day.
5. Demonstrate the DELETE operation by removing salesman with id 1000. All his
orders must also be deleted. [CO4] -
I Write a PL/SQL code to add two numbers and display the result. Read the numbers during
run time. [COS] S Y-
12 Write a PL/SQL code to find sum of first 10 natural numbers using while and for loop.
[COS5] - |
13 Write a program to create a trigger which will convert the name of a student to upper case
before inserting or updating the name column of student table. [COG6| 1
14 Write a PL/SQL block to count the number of rows affected by an update statement using
SQL%ROWCOUNT [CO6] =
IS Write a PL/SQL block to increase the salary of all doctors by 1000. [CO6]
Reference Books: 7

1. *“SQL, PL/SQL The Programming Language of Oracle”, 4th Revised Edition. Ivan Bayross (2009). 1

2. *Oracle PL/SQL Programming”, 5th Edition, Steven Feuerstein and Bill Pribyl (2009).

]
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BCA-2025
4™ Semester o Operating Systems Laboratory
BCA25406
" Internal Marks: | 60 L T P
" External Marks: | 40 0 0 |2
Total Marks: | 100 Credits 1

Course Outcomes: After studying the course, students will be able to:

col 7lﬁ1plemcnt the installation and configuration of different operating systems.
' CO2 | Write programs for different scheduling algorithms.

CO3 [ixecute various commands in Vi editor

co4 | A]Eﬁlic;laithc dual boot installation
| CO5 | Execute commands in shell programming
L CO6 f]'mplcment commands in shell programming with various controi statement.

Instructions: Instructor can increase/decrease the experiments as per the requirement.

| Sno. | o List of Assignments
|| Installation of windows OS. [CO1]
2 | Installation of Linux OS. [COl]
3 | Implementation of FCFS Scheduling algorithm. [CO2]
4 | Implementation of SJF Scheduling algorithm. [CO2]
5 | Implementation of Round-Robin Scheduling algorithm. [CO2]
6 | ViEditor & its commands. [CO3]
7| Shell Commands. [CO3]
8 | Dual boot installation of Operating systems. [CO4]
' 9 | Shell Scripting- Using variables. [COS5]
10 Shell Scripting- Input & Output. [COS]
11 | Shell Scripting- Data types. [COS5]
12| Shell Scripting- Use of arithmetic operators. [COS]
13 | Shell Scripting- if control statement programs. [CO6]
14 | Shell Scripting- while control statement. [CO6]
|5 | Shell Scripting- for control statement. [CO6]

Reference Books:
I. Linux: The complete reference by Richard Petersen, Published by Tata McGraw- Hill Publication.
2. Oper
Published by Wiley-India.

ating System Principles by Abraham Silberschatz and Peter Baer Galvin, Seventh Edition,

ol Y &
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BCA-2025
4" Semester Design thinking and innovation
BCA25407 T
Internal Marks: | 40 L ! K § { P
External Marks: | 60 ) 3. .- j -()"_{_F“
Total Marks: | 100 | Credits _{*2"]

Course Outcomes: After studying the course, students will be able to: i
|

S—— SR S ol S5

S 1Y

e s

CO! | Basics of Design Thinking.

CO2 | Propose real-time innovative product designs and Choose approp|'i;1fc--f]'z1n:é\\-f()n'ks.slratcgicsl
techniques during prototype development.

CO3 | Learning to Empathize and Define the Problem.

CO4 | ldeate. Prototype and Implement.

COS | Feedback, Re-Design & Re-Create. i

CO6 | Analyze emotional experience and Inspect emotional expressions to better understand 1
users while designing innovative products.

Unit Detailed Contents CcO

[ Basics of Design Thinking T o

Understand the concept of innovation and its significance in business
Understanding creative thinking process and problem solving approaches
Know Design Thinking approach and its objective

Design Thinking and customer centricity — real world examples of customer
challenges. use of Design Thinking to Enhance Customer Experience. Parameters
of Product experience. Alignment of Customer Expectations with Product.

COl1

Discussion of a few global success stories:
AirBnB, Apple, IDEO, Netflix etc. CcO2
Explain the four stages of Design Thinking Process — Empathize, Define, Ideate,
Prototype, Implement

II | Know the importance of empathy in innovation process — how can students

develop empathy using design tools

Observing and assimilating information

Individual differences & Uniqueness Group Discussion and Activitics to CO3

encourage the understanding, acceptance and appreciation of individual

differences.

What are wicked problems, Identifying wicked problems around us and the

potential impact of their solutions TS R L
111 | Ideate, Prototype and Implement

Know the various templates of ideation like brainstorming, systems thinking

Concept of brainstorming — how to reach consensus on wicked problems CO4

Mapping customer experience for ideation

Know: the methods of prototyping, purpose of rapid prototyping.

Implementation I R
IV | Feedback

Feedback loop, focus on User Experience, address ergonomic challenges, user
focused design B I R

L. Y. w);/ h?; Q.



(Annexure-II)
BCA-2025

Re-Design & Re-Create
Final concept testing, CcO6
Final Presentation — Solving Problems through innovative design concepts &
creative solution

Reference Books:
1.Design Thinking by Nigel Cross, Bloomsbury

Text Books:

I. E Balaguruswamy (2023), Developing Thinking Skills (The way to Success), Khanna
Book Publishing Company

2. Tim Brown, (2008), “Change by Design: How Design Thinking Transforms
Organizations and Inspires Innovation™, Harvard Business Review
| 3. 8 steps to Innovation by R T Krishnan & V Dabholkar, Collins Publishing

/




(Annexure-11)
BCA-2025

4™ Semester Cloud Computing
BCA25408 ]
Internal Marks: | 40 R 1 PO j' T [P
| S| N SN e
External Marks: | 60 | 3 00
| | |
Total Marks: | 100 Credits 3
. e B
Course Outcomes: After studying the course, students will be able to: R
COIl | Define the concept of cloud computing. T e e
CO2 | Outline the benefits if migrating to a cloud solution for different applications. Compare
different virtualization technologies. - R
CO3 | Fundamental of capacity planning and analysis.
CO4 | Identify various resources needed to build cloud. T .
COS5 | Explain various security threats to cloud. R ! ‘l
CO6 | Explore some important cloud computing driven comnfrcle_sy—st_eﬁas R~ !
| SO UV I g |
Unit Detailed Contents - i'-r(j_()ﬁ
IR, 4. .
I Overview of Computing Paradigm: Recent trends in Computing - Grid Computing,
Cluster Computing, Distributed Computing, Utility Computing. Cloud Computing.
Introduction to Cloud Computing: Vision of Cloud Computing, Defining a Cloud, | CO1
Cloud delivery Model, Deployment Model, Characteristics, Benefits of Cloud |
Computing, Challenges ahead. Cloud computing vs. Cluster computing vs. Grid i
computing. I T LN
Migrating into a Cloud: Introduction, Broad approaches to Migr dlll'!L into the Cloud,
The Seven-Step Model of Migration into a Cloud.
Virtualization: Introduction, Characteristics of Virtualized environment, Taxonomy | €02
of Virtualization techniques, Virtualization and Cloud Computing, Pros and Cons of
Virtualization. Hypervisor Technology Examples- Xen, VMware, Microsoft Hyper-
V. ,
11 | Capacity Planning: Elasticity vs Scalability, Introduction, Dchnmo Bascline and .
Metrics-Baseline Measurements, System Metrics, Load Testing, Resource Ceilings, CO3
_ | Server and Instance types; Network Capacity, Scaling. - e 8
111 | SLA Management in Cloud Computing: Inspiration, Traditional Approaches to
SLO Management, Types of SLA, Life Cycle of SLA, SLA management in Cloud. CO4
Automated Policy-based management.
IV | Securing Cloud services: Cloud Security, Securing Data- Brokered Cloud Storage Wji:i
Access, Storage location and tenancy, Encryption, Auditing and compliance. Steps 1o COs
ensure security over cloud. R
Cloud Platforms in Industry: Amazon Web Services-Compute Services, Stor we
Services, Communication Services, Additional Services. Google AppEngine-
Architecture and Core Concepts, Application Life Cycle. Cost Model. Microsoft Co6
Azure-Azure Core Concepts, SQL Azure, Windows Azure
Platform Appliance. & I . =

g
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BCA-2025

Reference Books:

I. Cloud Computing for Dummies, Fern Halper, Hurwitz, Robin Bloor, Marcia Kaufman, Wiley India
Pvt. Ltd. ISBN-13: 978-0-47-0597422, New Delhi, India, 2011.

2. Dr. Saurabh Kumar, Cloud Computing: Insights into New-Era Infrastructure, Wiley India Pvt. Ltd.
ISBN-13: 978-8-12-6528837, New Delhi, India, 2011.

3. Cloud Computing: Principles and paradigms, Raj Kumar Buyya, James Broberg, Andrezei M.
Goscinski. Wiley India Pvt. Ltd, ISBN-13: 978-81-265-4125-6, New Delhi, India, 2011

Text Books: :

I.Mastering Cloud Computing, Rajkumar Buyya, Christian Vecchiola, and Thamarai Selvi, Tata
MecGraw Hill, ISBN-13: 978-1-25-902995-0, New Delhi, India, Feb 2013.

2. Cloud Computing Bible. Barrie Sosinsky, Wiley India Pvt. Ltd, ISBN-13: 978- 81-265-2980-3,
New Delhi. India, 2011,

E Books/ Online learning material

1. P.D. Kaur, . Chana, Unfolding the distributed computing paradigm, in: Proceedings of the IEEE
International Conference on Advances in Computer Engineering, ACE, Bangalore, Karnataka, India,
2010, pp. 339-342.

2. P.Melland T. Grance. “The NIST definition of cloud computing (draft), NIST Spec. Publ. 800
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BCA-2025

4th Semester Introduction to Biometrics - AP —‘
BCA25409 SN "

Internal Marks: | 40 L T |P
External Marks: | 60 3 '0‘“‘:“()- '
Total Marks: | 100 | Credits W“T:’;“

Course Outcomes: After studying the course, students will be able to:

CO1 | Understand the benefits of biometrics

CO2 | Perceive fingerprint, face, and iris recognition

CO3 | Explain retina and hand recognition ' |

CO4 | Analyze signature and handwriting technology, keyboard / key stroke d\ namics

CO5 | Examine multi biometrics and Voice recognition

CO6 | To understand various applications of biometric system.

Unit Detailed Contents | CO Ii
P ] |
I Concepts - biometric recognition, biometrics, requirements for biometrics | |

' Biometric systems, their modes and architectures, Biometric system crrors and | Col
evaluation - 5

|
|
Physiological Biometric Technol(}gcs: Fmberprmls - Technical dL%npuon —‘}
|

characteristics - Competing technologies - strengths — weaknesses - deployment. | 02
Facial scan - Technical description - characteristics - weaknesses-deployment. Iris |
- scan - Technical description — characteristics - strengths — weaknesses — deployment, i .y
Il | Overview: Comparison and evaluation of various biometrics, Unimodal biometric |
systems, their advantages, disadvantages and limits, Multimodal biometric systems, CO3
their modes of operation, levels of fusion R
111 Slgnature and handwriting technology: Technical descnptlon ~ classification. Y.y

Keyboard / keystroke dynamics. Voice — data acquisition - feature extraction -
characteristics - strengths — weaknesses deployment

v Biometric: pattern recognition methods, Privacy protection and sm.ml au.(‘pldHCx. COs
Biometric standardization, data formats I -
Design and implementation of biometric systems: applu.auons of biometric C()ﬁ
systems, biometric databases. security of biometric systems o |

ST (ST SCER =

‘Reference Books:
1. Guide to Biometrics, Ruud M. Bolle, Jonathan H. Connell , Sharath Pankanti. Nalini K.
Ratha , Andrew W. Senior, Springer
Text Books:
I. Biometrics: Concepts and Applications, GR Sinha, Sandeep B. Patil, Wiley.
2. Biometrics: A Very Short Introduction, Michael Fairhurst. ;
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First Semester

I. K. Gujral Punjab Technical University
Master of Computer Applications (MCA)

(Annexure-111)

Course X Course Type Course Title Load Allocations |Marks Distribution| Total |Credits
Clarte L T T | P | Internal| External | Varks
PGCA-BI Bridge Course®  |Computer 2 0 0 50 - 50 S/US
. Programming using C
PGCA-B2 Bridge Course*  |Computer Science 2 0 0 S0 - 50 S/US
I R S Essentials
PGCA-B3 Bridge Course™ Mathematics 2 0 50 - 50 S/US
PGCAI1917 | Core Theory Discrete Structures & 4 0 30 70 100
. [Optimization
PGCA1951 Core Theory Programming in Python 4 0 0 30 70 100 4
PGCA1952 Core Theory Advanced Data 4 0 0 30 70 100 4
T  [Structures -
PGCA1953 Core Theory Advanced Database 4 0 0 30 70 100 4
- Management System B
PGCAT905 | Ability Enhancement o 3 0 0 30 70 100 3
Compulsory Course rbdm]“]. .
(AECC) Communication
PGCA1954 Core Data Structures using 0 0 4 70 30 100 2
- _Practical/Laboratory |Python Laboratory
PGCA1955 Core Advanced Database 0 0 4 70 30 100 2
Practical/Laboratory  [Management System
R o Laboratory
PGCA1908| Ability Enhancement [Technical 0 0 2 30 20 50 |
Compulsory Course |Communication
77777777 ___(AECCO) Laboratory ]
TOTAL 19 0 10 320 430 750 24

*Bridec courses are not applicable to all the students, please refer MCA eligibility given

above in order to offer bridge courses to students.

Second Semester

kﬁm(?;ur;-sé ﬁ—ié‘;l;‘; i\pﬁ a AC(,urse Title Load Allocations |Marks Distribution| Total Credit:l
o (;Odi I - B L T P | Internal | External Marks
PGCA1909  (Core Theory Web Technologies 4 0 0 30 70 100 4
PGCA1920  |Core Theory Design & Analysis of 4 0 0 30 70 100 +
Er " - Algorithms e
PGCAL918  |Core Theory Advanced Java 4 0 0 30 70 100 4
PGCA1956  |Core Theory Linux Administration 4 0 0 30 70 100 4
PGCA1932  (Core Theory [nformation Security 4 0 0 30 70 100 4
R  |&Cyber Law
PGCA1914  |Core Web Technologies 0 0 4 70 30 100 2
e ?@g}@ﬂﬂl&l}@_w;l.uhorutmy |
PGCA1922  |Core Advanced Java 0 0 4 70 30 100 2
___ Practical/Laboratory |Laboratory _|
PGCA1957  |Core Linux Administration 0 0 4 70 30 100 2
~_|Pracucal/Laboratory Laboratory
TOTAL 20 0 12 360 440 800 26
P S —— . ]
Students will undergo 4 weeks Summer Training after 27 semester. Examination will be
conducted along with 3rd semester practicals. o

Al
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I. K. Gujral Punjab Technical University

Master of Computer Applications (MCA) (Annexure-111)
Third Semester
 Course | Cour ;L*l;pu ] Course Title Load Allocations |Marks Distribution | Total |Credits
Code L | T P lnternaﬂ External | Marks
PGCA1925 Core Theory Advanced Computer 4 0 0 30 70 100 4
| ) ~ INetworking
PGCA1926 Core Theory Artificial Intelligence 4 0 0 30 70 100 4
I - & Soft Computing
\P(:( A1927] Core 1hum Ihwn of Computation 4 0 0 30 70 100 . 4
- B e E e e =1 PR
| Elective - | 4 0 30 70 100 4
e -
E ]LLII\C Il 4 0 30 70 100 4
PGCA1928|  Core Practical, Advanced Computer 0 4 70 30 100 2
S I Laboratory  Networking [.aboratory _
PGCA1929]  Core Practical/ Artificial Intelligence 0 0 4 70 30 100 2
| 1 aboratory & Soft Computing
I ~ |Laboratory
Elective- 1l 0 0 4 70 30 100 2
|| Laboratory -
ﬂ PGCAL1969 **Summer/Institutional 0 0 4 70 30 100 2
S S _[Training
‘{ I‘01 /\l 20 0 16 430 470 900 28
S "'EE![\!_.J;:;
Course Code [ Course Title S
‘L PGCAI1930 Software li]l)]_L;Ll \flatmi,umnt
" PGCA1971 [ Optimization Techniques
| il ] PADUITBZE MO0, 1 B
| PGCA1972 Data Mining and Business Intelligence |
| f‘g( {\]‘)7_1_ I Lnlupnsc_ Runu ree Plﬁgﬁnﬁnmc_ ]
|__ ol T El lLC[I\t ﬁ _ 7‘i :? __F.Iective — II Laboratory o - ___7
A&[)Ellg_@gig__ Cuu:sc TJ{I_«_ ] BCuursc Code Course Title S \‘
] PGCA1933 Mobile f\PpllLdll(m\ PGCA1934 Mobile Applications Development =
| Development. ) Laboratory ]
l l’({(ﬁ/_\‘l»?_aj | Simulation & '\/ludullmb ] PGCAI1936 Simulation & Modelling Laboratory |
| PGCAI921 e-Commerce and Digital PGCAI1974 ¢-Commerce and Digital Marketing \
| | Marketing | Laboratory i
PGCAI931 | Software T unm & Quality PGCA1975 Software Testing & Quality Assurance
| Assurance N |~ jleboratery . |

SE W
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I. K. Gujral Punjab Technical University

Master of Computer Applications (MCA) (Annexure-111)
Fourth Semester
Course Course Type Course Title Load Allocations |Marks Distribution | Total Credits |
o __E‘ldf__ B B L | T | P |internal| External | Marks
PGCA1976 |Core Theory Machine Learning & 4 0 0 30 70 100 4
Data Analytics using
- ~|Python )
PGCA1958 ta; Theory Advanced Web 4 0] 0 30 70 100 4
I _|Technologies L
PGCA1977 |Core Practical/l  Machine Learning & 0 0 4 70 30 100 2
Laboratory Data Analytics using
- ~_|Python Laboratory |
PGCATO60 ‘COIL Practical Advanced Web 0 0 4 70 30 100 2
1L.ﬂ)01 atory Technologies
. | ~Laboratory
}EILLH\L =1l 4 0 0 30 70 100 4
“Elective - 111 0 | o | 4] 70 30 00 | 2|
n I Laburulurv B ) |
PGCAL961 1 Research/Technical 0 0 2 0 100 100 |
o |Scwminar S A I SR S—
PGC "A1962 ‘1—‘ Project 0 0 8 180 120 300 4
s == S — - — —
RN ,_ETAL 12 0 22 48(L L_SZ(’__],_I?LU ﬁL_Zi B
I_W_ = rﬁl—uﬁw"efﬁl_' Elective — 111 Laboratory 7_1
" Course Code | Course Title - Course Code Course Title 1
PGCA1937 Cloud Computing PGCA1938 Cloud Computing Laboratory
PGCA1963 | Digital Image Processimg | | PGCA1964 Digital Image Processing Laboratory
PGCA1965 NLP and SptEZh Recognition PGCA1966 NLP and gpuuh Recognition Laboratory ﬂt
PGCAI1967 * [OT &Blockehain Technology | [ PGCAI968 10T &Blockchain Technology Laboratory |

ot e &
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I. K. Gujral Punjab Technical University

Master of Computer Applications (MCA) (Annexure-111)

PROGRAM OUTCOMES (POs)

Computational Knowledge: Apply knowledge of computing fundamentals, computing specialization,
mathematics, and domain knowledge appropriate for the computing specialization to the abstraction and
conceptualization of computing models from defined problems and requirements.

Problem Analysis: Identify, formulate, research literature, and solve complex computing problem
searching substantiated conclusions using fundamental principles of mathematics. computing sciences, and
relevant domain disciplines.

Design /Development of Solutions: Design and evaluate solutions for complex computing problems, and
design and evaluate systems, components, or processes that meet specified needs with appropriate
consideration for public health and safety, cultural, societal, and environmental considerations.

Conduct investigations of complex Computing problems: User search-based knowledge and research
methods including design of experiments, analysis and interpretation of data, and synthesis of the
information to provide valid conclusions.

Modern Tool Usage: Create, select, adapt and apply appropriate techniques, resources, and modern
computing tools to complex computing activities, with an understanding of the limitations.

Professional Ethics: Understand and commit to professional ethics and cyber regulations, responsibilities,
and norms of professional computing practices.

Life-long Learning: Recognize the need, and have the ability, to engage in independent learning for
continual development as a computing professional.

Project management and finance: Demonstrate knowledge and understanding of the computing and
management principles and apply these to one’s own work, as a member and leader in a team to manage
projects and in multidisciplinary environments.

Communication Efficacy: Communicate effectively with the computing community, and with society at
large, about complexcomputingactivitiesbybeingabletocomprehendandwriteeffectivereports,  design

P Adocumentation, make effective presentations, and give and understand clear instructions.

Societal and Environmental Concern: Understand and assess societal, environmental, health, safety.
legal, and cultural issues within local and global contexts, and the consequential responsibilities relevant
to professional computing practices.

Individual and Team Work: Function effectively as an individual and as a member or leader in diverse
teams and in multidisciplinary environments.

Innovation and Entrepreneurship: Identify a timely opportunity and using innovation to pursue that
opportunity to create value and wealth for the betterment ofthe individual and society at large.
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I. K. Gujral Punjab Technical University
Master of Computer Applications (MCA) (Annexure-111)

MCA Eligibility

THE GENERAL ELIGIBILITY CRITERIA FOR MCA 2 YEARS (FOUR
SEMESTERS):

MCA ELIGIBILITY:

Passed any graduation degree (e.g.: B.E. / B.Tech./B.Sc./B.Com./B.A. / B. Voc. / BCA
ctc.,) preferably with Mathematics at 10+2 level or at Graduation level from the
Universitv recognized by the University Grants Commission (UGC) and also Obtained at
least 50% marks (45% marks in case of candidates belonging to reserved category) in the
qualifving examination shall be eligible to apply for admission to MCA Course.

v

(for students having no Mathematics background compulsory bridge course will be
framed by the respective University/Institution and additional bridge courses related to
computer subjects as per the norms of the concerned University)
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I. K. Gujral Punjab Technical University

Master of Computer Applications (MCA) (Annexure-I11)

Course Code: PGCA-BI
Course Name: Computer Programming using C

Program: MCA (Bridge Course) L2 T:0 PO
_B_l_‘;g@ll:_(ﬁ'ompg@_‘gﬂplications Credits: 2
Semester: 1Y o Contact hours: 22 hours
un_f_(‘_l‘_l_lal max. marks: 50 Theory/Practical: Theory
External max. marks: - Duration of end semester exam (ESE): -
Total marks: S0 Elective status: No

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Qutcomes:
[ CO# Course outcomes

' '(f‘_(_)ij Student should be able to understand the logic building used in Programming.

CO2 {»Studcnls should be able to write algorithms for solving various real life problems.

To convert algorithms into programs using C.

AR EEREA s

Detailed Contents Contact hours
Unit-1
| Logic Development: Data Representation, Flowcharts, Problem Analysis,
} Decision Trees/Tables, Pseudo code and algorithms. Fundamentals:
Character set, Identifiers and Key Words, Data types, Constants, Variables,
Expressions, Statements, Symbolic Constants. 6
' Opcrations and Expressions: Arithmetic operators, Unary operators,
Relational Operators, Logical Operators, Assignment and Conditional
Operators, Library functions.
Uniecnt
Data Input and Output: formatted & unformatted input output.
8
- Control Statements: While, Do-while and For statements, Nested loops,
_‘ [-else, Switch, Break - Continue statements.
Unit-111
Arrays: Defining, processing arrays, passing arrays to a function, multi— 8
dimensional arrays.

Page 7 of 109




I. K. Gujral Punjab Technical University

Master of Computer Applications (MCA) (Annexure-111)
Strings: String declaration, string functions and string n1anipul§ﬁ$1TAi flﬁ“

Program Structurc Storage Class: Automatic, external and static variables. | \
|

Functions: Brief overview, defining. accessing functions, passing

arguments to function, specifying argument data types, function

prototypes, recursion.

Objects and Classes: Introduction to Object Oriented Concepts. Features
of OOP. Basic of classes and Objects.

Text Books:

I. Programming in ANSIC, E. Balagurusami, Fourth Edition, Tata McGraw Hill.
2. Programming in C. Third Edition. Stephen G Kochan, Pearson.
3. The C Programming Language, Kernighan & Richie, Second Edition, PHI Publication. ‘

Reference Books:

Object Oriented Programming, Lafore R, Third Edition, Galgotia Publications
Let us C, Yashvant P Kanetkar, Seventh Edition, BPB Publications, New Delhi.
Programming in C, Byron S. Gottfried, Second Edition, McGraw Hills.
Problem Solving and Programming in C, R.S. Salaria. Second Edition
Programming in C, Atul Kahate.

'__n-b_u-lw—-

Course Code: PGCA-B2
Course Name: Computer Science Essentials

Program: MCA (Bridge Course) L:2 T:0 7P:Q

Branch: Computer Applications Credits: 2 - T

Semester: 1™ B Contact hours: 22 hours B :_ -

Internal max. marks: 50 Theory/Practical:Th&@ )_ - <o
_External max. marks: - Duration of end semester exam (ESE):T“
[_’!_"gtal marks: 50 Elective status: No - . B

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes:
{ co# Course outcomes !

COl | Understanding the concept of input and output devices of Compitu;:i - 7“1
CO2 | Learn the basic concepts of Operating Systems and Database Systems
tCOél Learn basic word processing, Spreadsheet and Presentation Graphics Software skilIsJ

L Detailed Contents ' - —[C_(;r;tact hours ]
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. K. Gujral Punjab Technical University
Master of Computer Applications (MCA) (Annexure-I111)

Unit-1
Human Computer Interface
Concepts of Hardware and Software; Data and Information.
Devices: [nput and output devices (with connections and practical demo).
keyboard, mousc, joystick, scanner. OCR, OMR, bar code rcader. web
camera, monitor, printer, plotter. (Brief introduction of all)
7
Memory: Primary, secondary, auxiliary memory, RAM, ROM, cache
memory. hard disks, optical disks.
Data Representation: Bit, Byte, Binary, Decimal, Hexadecimal, and Octal
Systems, Conversions and Binary Arithmetic (Addition/ Subtraction/
W Multiplication) Applications of IT.
Unicll
Word processing: Editing features, formatting features, saving, printing.
table handling, page scttings, spell-checking, macros, mail-merge, equation
editors.
Spreadsheet: Workbook, worksheets, data types, operators, cell formats.
i freeze panes, editing features, formatting features, creating formulas, using 1
formulas, cell references, replication, sorting, filtering, functions, Charts &
Graphs.
| Presentation Graphics Software: Templates, views, formatting slide. slides
o \ with graphs, animation, using special features, presenting slide shows.
Unittii
|
DBMS: Introduction of DBMS, Data Modeling for a Database, Three level
Architecture of DBMS. Components of a DBMS.
Fundamentals of Operating system: Introduction to Operating system,
| Functions of an operating system. Operating system as a resource manager. 8
Structure of operating system (Role of kernel and Shell). Views of
operating system. Iivolution and types of operating systems.
Data communications concepts: Digital and analog transmissions-Modem,
parallel —and serial  transmission, synchronous and asynchronous
communication. Modes of communication: Simplex, half duplex, full duplex.
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I. K. Gujral Punjab Technical University
Master of Computer Applications (MCA) (Annexure-111)

Types of Networks: LAN, MAN, WAN, Topologics_.# i R |

Text Books:

|. Fundamentals of Computers, V Rajaraman,NAdabala, PHI.

2. Computer Fundamentals and Programming in C, Reema Thareja, Oxford University Press,
2016.

3 Introduction to Information Technology, ITL Education Solutions limited, Pearson Education

4. Computer Fundamentals, A. Goel, 2010, Pearson Education.

5. Computer Course Windows 10 with MS Office 2016, Satish Jain (Author), BPB Publications.

Reference Books:

1. “Introduction to Computers”, Peter Norton

<o

Course Code: PGCA-B3
Course Name: Mathematics
[ Program: MCA (Bridge Course) 1:2 T:0 PO j::::i :7::

Branch: Computer Applications Credits:2

Semester: | Contact hours: 22 howss

Internal max. marks: 50 Theory/Practical: Theory

'External max. marks: - Duration of end semester exam (ESE): - |
| Total marks: 50 Elective status: No i o n g g ]
Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

o

Course Outcomes:
CO# Course outcomes *i

—

CO! | Provide a basic understanding of fundamental mathematical concepts such as sets. j
functions, matrix algebra, and discrete mathematics.

O |

CO2 | This course enables the students to use mathematical models and techniques to |
analyze and understand problems in computer science. l

CO3 | This course demonstrates how the mathematical principles give succinct
abstraction of computer science problems and help them to efficiently analyze.

ISSCIESEERC R S _— i
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I. K. Gujral Punjab Technical University
Master of Computer Applications (MCA)

(Annexure-I11)

-

7 Detailed Contents

Contact hours

Unit-l

Set Introduction, Objectives, Representation of Sets (Roster Method, Set
Builder Method), Types of Sets (Null Set, Singleton Set, Finite Set, Infinite
Set, Equal Set, Equivalent Set, Disjoint Set, Subset, Proper Subset, Power
Set, Universal Set) and Operation with Sets (Union of Set, Intersection of
Set, Difference of Set. Symmetric Difference of Set) Universal Sets,
Complement of a Set.

Unit-1l

Logic Statement, Connectives, Basic Logic Operations (Conjunction,
Disjunction, Negation) Logical Equivalence/Equivalent Statements,
Tautologies and Contradictions.

Unit-ITT1

Matrices Introduction. Types of Matrix (Row Matrix, Column Matrix,
Rectangular Matrix, Square Matrix, Diagonal Matrix, Scalar Matrix, Unit
Matrix. Null Matrix, Comparable Matrix, Equal Matrix), Scalar

| Multiplication, Negative of Matrix, Addition of Matrix, Difference of two
Matrix, Multiplication of Matrices, Transpose of a Matrix.

Unit-1V

Progressions Introduction, Arithmetic Progression, Sum of Finite number of
quantities

Text Books

l. Discrete Mathematics and Its Applications by Kenneth H. Rosen, Mc Graw

Hill, 6th Edition. 2. College Mathematics, Schaum’s Series, TMH.

o

Edition, Pcarson Education, 2015,

s

Science, Prentice Hall, India, 1979,

. Kolman B., Busby R. and Ross S., Discrete Mathematical Structures, 6th

. Deo Narsingh, Graph Theory with Application to Engineering and Computer

4. Vasishtha A. R. and Vasishtha A. K., Matrices, Krishna Prakashan, 2022.

Reference Books

I. Grimaldi Ralph P. and Ramana B. V., Discrete and Combinatorial
Mathematics: An Applied Introduction, Fifth Edition, Pearson Education,

2007.

2. Rosen Kenneth H. and Krithivasan Kamala, Discrete Mathematics and its

Applications, McGraw Hill, India, 2019,

3. West Douglas B., Introduction to Graph Theory, Second Edition, Pearson

Irducation,

2015
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Web Resources
1. hitps://nptel.ac.n/courses 106103205

Course Code: PGCA1917
Course Name: Discrete Structures &Optimization

mogram: MCA L:4 T°0 P:O0 _,_4_1
Branch: Computer Applications Credits: 4 o ‘___#,,_,,,___4_]'
Semester: 1™ Contact hours: 44 hours
Theory/Practical: Theory Percentage of nulnelfifcri_l;liclps_'l_gllgfgbﬁle__l_ll_s:fi-_i
Internal max. marks: 30 Duration of end sem?s_l_gr_égql(_lirs‘bl_)i 3hrs 4‘
External max. marks: 70 Elective status: Corc 7_#_4

\

[j"otal marks: 100

Prerequisite: Basic Mathematical Knowledge
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes: Students will be able to:

T CO# Course outcomes

COl Apply the operations of sets and use Venn diagrams to solve applied problems; solve problems
using the principle of inclusion-exclusion

CO2 | Apply rules of inference, proof by contradiction, proof by cases, and write proofs using
symbolic logic and Boolean Algebra, Introduce the concept of Rings and Boolean Rings

| -

co3
Solve counting problems by applying elementary counting techniques using the product and

sum rules, permutations, combinations, the pigeon-hole principle, Understanding of
Recurrence relations and generating functions

| CO4 | Understand algebraic structures and their propertics.

{>CA(V.)5 Apply advanced group concepts and relations. == ] W
'606 Analyze graph theory concepts and applications. 7 ]

| S— e e e
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Detailed contents

relations, compatibility relations, partial order relations.

Karnaughmap)

™ Combinatorial Mathematics: Basic counting principles, Permutations and

Generating Function, Pigeon Hole Principle, Application .

Contact hours
Part A 24 Hours
Sets, relations, and functions: Introduction, Combination of Sets. ordered
pairs, proofs of general identities of sets, relations. operations on relations,
propertics of relations and functions, Hashing Functions, equivalence
Rings and Boolean algebra: Rings, Subrings, Morphism of rings ideals and |
quotient rings. Euclidean domains, Integral domains and fields. Boolean {

- Algebra, Direet product morphisms. Boolean sub-algebra, Boolean Rings,
Application of Boolean algebra (Logic Implications, Logic Gates.
combinations, Inclusion and Exclusion, Principle Recurrence relations,

Part B
20 Hours

Monoids and Groups: Groups, Semigroups and monoids, Cyclic
semigraphs and submonoids, Subgroups and Cosets.

Congruence relations on semigroups. Morphisms. Normal subgroups.
Dihedral groups.

|

- Graph Theory: Graph- Dirccted and undirected, Eulerian chains and

cycles, Hamiltonian chains and cycles Trees, Chromatic number
Connectivity, Graph coloring, Plane and connected graphs, Isomorphism
and Homomorphism. Applications.

Page 13 of
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Text Books:

1. Discrete Mathematics (Schaum series), Lipschutz (McGraw Hill).
2. Applied Discrete Structures for Computer Science, Alan Doerr and Kenneth Levarseur

Los

(Creative Commons) 2012.

Reference Books:

| Discrete Mathematics and its Applications, Kenneth H Rosen.(McGraw Hill)

(8]

Discrete Mathematics and Graph Theory, Sartha, (Cengage Learning)

3. Elements of discrete mathematics. C L Liu (McGraw Hill)

L4
Course Code: PGCA1951
Course Name: Programming in Python
Program: MCA L4 T:0 P:0 7 74‘—:¥ j o 'kkj
‘Branch: Computer Applications Credits: 4 ' - 4—__" - i N
“Semester: 11 Contact hours: 44 hours . o
thory/Practlcal: Theory - Percentage uf'ni?nEﬁ&f/’&m;,n p| ()bl(?ﬂfs s -
Internal max. marks: 30 _ Duration of end semester C\dl; (}-ST,') 3h| o
External max. marks:70 Elective status: Core
| Total marks: 100 e e
Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE:-NA-
Course Outcomes: Students will be able to: [

I S

[ Cco# Course Outcomes
COl | Compare Python with other programming languages.
CO2 | Explain environment, data types. operators used i in Python

CO3 | Outline the use of control structures and numerous native data lypg,s with their
| methods. - TR LT
Cco4 Knowledge to learn how to write user ‘define function and modulu dﬂd pdd\dgl,\

CO5 | Illustrate files and exception handling methods.
CO6 | Write solutions for Object Oriented Programming Conupt\
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~ Detailed Contents Contact houtﬂ
Part- A

Introduction to Python Programming Language: Programming Language,

History and Origin of Python Language, Features of Python, Limitations.
11 Major Applications of Python, Getting, Installing Python, Setting up Path and
| Environment Variables, Running Python, First Python Program, Python
Interactive Help Feature, Python differences from other languages.

Python Data Types & Input/Output: Keywords, Identifiers, Python

Statement, Indentation, Documentation, Variables, Multiple Assignment,

Understanding Data Type, Data Type Conversion, Python Input and Output

Functions, Import command.

22 hours
Operators and Expressions: Operators in Python, Expressions, Precedence,

‘ Associativity of Operators, Non Associative Operators.

- Control Structures: Decision making statements, Python loops, Python

‘ control statements.

’Python Native Data Types: Numbers, Lists, Tuples, Sets, Dictionary,
Functions & Methods of Dictionary, Strings (in detail with their methods and
| operations).

Part- B

Python Functions: Functions, Advantages of Functions, Built-in Functions.
User defined functions, Anonymous functions, Pass by value Vs. Pass by
) Reference, Recursion, Scope and Lifetime of Variables.

Python Modules: Module definition, Need of modules. Creating a module,
Importing module, Path Searching o' a Module, Module Reloading. Standard 22 hours
Modules, Python Packages.

Exception Handling: Exceptions, Built-in exceptions, Exception handling,
User defined exceptions in Python.

File Management in Python: Operations on files (opening, modes,
attributes, encoding, closing). read() & write() methods. tell() & seek()
methods, renaming & deleting files in Python, directories in Python. | B

Page 15 of
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| Classes and Objects: The concept of OOPS in Python, Designing classes, | |
Creating objects, Accessing attributes. Editing class attributes, Built-in class ‘
attributes, Garbage collection, Destroying objects. | |

|

Text Books:

|. Programming in Python, Pooja Sharma, BPB Publications, 2017.
2. Core Python Programming, R. Nageswara Rao, 2™ Edition, Dreamtech.

Reference Books:

I. Python, The complete Reference, Martin C. Brown, Mc Graw Hill Education.
2. Python in a Nutshell. A. Martelli, A. Ravenscroft, S. Holden, OREILLY.

@
Course Code: PGCA1952
Course Name: Advanced Data Structures
Program: MCA L:4 TO_"F_(Z_:> : _ ; :7: i : _—4 |
Branch: Computer Applications Credits: 4 R, =,
| Semester: 1™ Contact hours: 44 hours ysersion Tl |
_Theory/Practical: Theory Percentage of numerical/design problems: - |
Internal max. marks: 30 Duration of end semisggl;g_xg_r}l(_ligl_i)i Shrs |
External max. marks: 70 Elective status: Corc i
| Total marks: 100 I T
Prerequisite: -
Co requisite: -NA- :
v

Additional material required in ESE: -NA-

Course Outcomes:Students will be able to

NC?)#;‘,‘; Course outcomes - .
COl l Choose appropriate data structures to design a solution

CO2 | Construct best algorithms and use it to design solution m’rz‘\puznf;c problmﬁ. .

L

CO3 Execute the operations of hashing to retrieve data from data structure. s
CO4 | Design and analyze programming problem statements

CO5 | Come up with analysis of efficiency and proofs of correctness

CO6 | Comprehend and select algorithm design approaches in a problem specific manner.

Detailed contents a Famlac_l ii;;u}s4]
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/7> - Part A 22 Hours ‘;‘T

Introduction to Data Structures: Data Structures and its Types, Algorithms,
Time Complexity, Recurrence, Probabilistic Analysis, Amortized Analysis,
Competitive Analysis.

Sorting Algorithms: Quick Sort, Heap Sort, Counting Sort, Bucket Sort,
Multi-way Merge Sort.

; Hashing Techniques: Direct Address Tables, Hash Tables, Hash Functions,
Open Addressing, Perfect Hashing.

Advanced Data Structures: AVL Trees, Red-Black Trees, Splay Trees, B- i
trees. Binomial Heaps. Fibonacci heaps, Data Structures for Disjoint Sets.

Part B | 22 Hours

Graphs & Algorithms: Graphs Representation, Minimum Spanning Tree (MST), j
Single Source Shortest Paths, All Pairs Shortest Paths, Maximum Flow.
‘ [COS]

i

! String Matching: String, String Length, String Concatenation, String Copy,

- String-Matching, Brute Force algorithm, Rabin Karp algorithm, Knuth-

|
I

l Morris-Pratt (KMP) algorithm, Boyer-Moore algorithm.

Text Books:

L. Thomas Coremen, “Introduction to Algorithms”, Third edition, Prentice Hall of India,
20009.

Reference Books:

I Kleinberg J., Tardos E.. *Algorithm Design”, Ist Edition, Pearson, 2012,

2. Aho Alfred V., Hopperoft John E., Ullman Jeffrey D., “Data Structures and Algorithms”,

Addison Wesley, 2001.
3. Seymour Lipschutz, “Data structure™, Indian Adapted Edition, Tata McGraw Hill, 200

Course Code: PGCA 1953
Course Name: Advanced Database Management System

- Program: MCA L: 4 T:0 P:0
Branch: Computer Applications Credits: 4 -
Semester: ¥ Contact hours: 44 hours
LLT‘h_C(k)F);/f;rﬁ-aﬁfi_égi;?rrh'car’; N Percentage of numerical/design problems: --
7ﬁ_tz';‘ﬁélIﬁa;.‘iﬁé]'ié? 30 Limj B Duration of end semester exam (ESE): 3hrs
E)-HCI'I];!?I_H;QX. marks: 70 : o Elective status: Core S
ot marks: 100 i

Prerequisite: -Understanding of Core Java concepts.
Page 17 of
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Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes: Students will be able to:

[ COT Course outcomes o 7 B

col Express the basic concepts of DBMS and RDBMS.
C0O2 | Apply normalization theory to the normalization of a databasc

Parallel and Distributed Databases B
CO5 | Demonstrate No SQL databases (Open Source), Big Dala
CO6 | XML Database and multidimensional Databases

Detailed contents

Part A
Need of DBMS over traditional Data storage mechanisms, Basic DBMS
terminologies; Architecture of a DBMS: Data Independence, DBMS
Component Structure, DBMS USERS, various DBMS Data Models,

Conceptual Model: Entity Relationship Model, Importance of ERD,
‘\ Symbols (Entity:Types of Entities, week Entity, Composite Entity, Strong
Entity, Attribute: Types of Attribute, Relationship: Type of relationship,
Connectivity, Cardinality).

Normalization and its various forms, Functional Dependencies. Multi-
valued Dependencies, Join Dependencies Database [ntegrity: Domain,
Entity, Referential Integrity Constraints

Relational Languages: Relational Algebra, Relational Calculus, Query
Execution, optimization and evaluation Plans.

Transaction Management and Concurrency Control techniques,
Database Recovery Management Concepts and methods.

Introduction and Need of Database Administration and activities of

Database administration.

Part B
Parallel Databases : Database System Architectures: Centralized and
Clicnt-Server Architectures — Server System Architectures — Parallel

Systems-Parallel Databases: /O Parallelism — Inter and Intra Query
Parallelism — Inter and Intra operation Parallelism

Distributed Database Concepts : Distributed Data Storage — Distributed
Transactions — Commit Protocols — Concurrency Control — Distributed

Query Processing

Multidimensional Databases and their uses in data analytics.

Page 18 of
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CO3 | Apply the concept of Transaction Management & Rccovcr;/ tﬁchniqucé in RDBMS.
CcO4 Analyze various advanced databases prevailing in market, , TemporalDatabases,

|
.
|
|
|

ey

22 Hours

22 Hours

I Contact hours
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Temporal Databases : Introduction to Temporality, Temporal relationships,
temporal hierarchies.

Spatial Databases: Spatial data types, spatial relationships, Topological
Relationships, Spatial Data Structures and methods of storage. l

Big Data : introduction: introduction to NOSQL Databases (Open Source
only).

Need and usage of XML Databases: XML Data Model — DTD — XML
| Schema

Text Books:

; l. Abraham Silberschatz, Henry F. Korth and S. Sudarshan, “Databasc System Concept™,

| ﬁ Sixth Edition, 2013, McGraw-Hill

| 2. Bipin C. Desai, “An Introduction to Database System™ , Revised Edition, 2012, Galgotia
| Publications Pvt Ltd-New Delhi

Reference Books:

I Ivan Bayross, “SQL, PL/SQL The Programming Language of Oracle™, 4th Revised
Edition,2009, BPB Publications

Peter Rob Carlos Coronel, “Database Systems”, Cengage Learning, 8th ed.

3. C.J.Date. A Kannan, S.Swamynathan, “An Introduction to Database Systems”, 8th
| Edition, 20006, Pearson Education.

}‘J

Course Code: PGCA1905
Course Name: Technical Communication

®  [PrgamMcA L5 T PO | )
jBranch: (.‘T)mpulé'r Aﬁ[)ﬂcations Credits: 3
Semester: I Contact hours: 33 hours
Internal max. marks: 30 Theory/Practical: Theory
E&?@.-’.ﬁil‘;ﬁ}{iﬂ?&f{: 70 Duration of end semester exam (ESE): 3hrs
11)&]]15{@5‘—_1@07? ; o Elective status:Ability Enhancement ]

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Qutcomes:
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CO# Course outcomes S S D il
COl |Understand fundamental and basic knowledge of communication

CO2 | Implement communication skills easily ‘

CO3 L Create thoughts and become proficient in wm{g?l;ills

CO4 | Planand enhance Writing and Research skills

CO5 | Generate innovative ideas and develop positive attitude |

l CO6 | Understand the Basic computer skills and Arliﬁci—zflmelligcné
N B = -

]

W(VT’()?ntacl l]()l{rs

R " , —

-_D?tﬁéd contents

“1 16 Hours \

Part_A_

Basics of Technical Communication:Functions of Communication-
Internal & External Functions, Models-Shannon & Weaver's model of

communication, Flow, Networks and importance,
Barriers to Communication, Essential of effective communication (7C’s

and other principles), Non-verbal Communication.

Basic Technical Writing: Paragraph writing (descriptive, Imaginative etc.),
Precise writing, reading and comprehension, Letters— Format &various

types.

Part B

| Advanced Technical Writing: Memos. Reports, E-Mails & Net etiquettes, |

| Circulars, Press Release, Newsletters, Notices. Resume Writing, Technical
Proposals, Research Papers, Dissertation and Thesis, Technical Reports,
Instruction Manuals and Technical Descriptions, Creating Indexes, List of
References and Bibliography.

Verbal Communication:Presentation Techniques. Interviews, Group
Discussions. Extempore, Meetings and Conferences.

Technical Communication:MS-Word. Adobe Frame maker and ROBO

Help
% Lab Exercises based on Listening and Speaking skills.

I S —

Text Books:

B >77Hour.\‘r

I. Vandana R Singh, The Written Word, Oxford University Press, New Delhi.

rJ

(98]

New Delhi.

K KRamchandran, et al Business Communication, Macmillan, New Delhi.

Swati Samantaray, Business Commnication and Commnicative English. Sultan Chand,

4 S.P. Dhanavel English and Communication Skills for Students of Science and
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Engineering (with audio CD).

Course Code: PGCA1954
Course Name: Data Structures using Python Laboratory

Program: MCA L:0T:0 P:4 ]
Branch: Computer Applications Credits: 2

Semester: ¥ _ Contact hours: 4 hours per week

_Tﬁééf'y_/_Priuiical:Prugtical Percentage of numerical/design problems: --

" Internal max. marks: 70 Duration of end semester exam (ESE); -

7?“6:'}51‘111_5;51;@{5: 30 Elective status: Core |

jE)f_{T marks: 100 _;
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Prerequisite: -Understanding of concepts of Data Structures
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes:Students will be able to:
CO# l Course outcomes
COl

Understand the concept of data structures, python and apply <11vo1 ithm for solvm g
problems like insertion and deletion of data.

CO2 ‘ Write programs to implement various types of searching and sorting algorithms.
| ,
|

co3
1644TAndlyze various dig,orlthms based on the bmaw tree.

Implement linked list data structures for processing of ordered data.

' CO5 | Implement the outcome of Graph traversing with tln, hdp of L\amplué

‘ CO6 | Implement non-lincar data structures like AVL Tree for processing of unordered the U
data. - - ] ;
[IST OF EXPERIMENTS |
1 Write a Python program to create an array of 5 elements and dl:ﬁd"y—an c1r1_dvﬁl{ufnis#1|
Access each individual element through indexes. |
2 Write a Python program to reverse the order of the he items in the array. =
T» 3 Write a Python program to append a new item to the end of the arra;——’ -

Write a Python program to remove a specified item using thc mdux ﬂom an array.

| B

Write a Python program for binary search.

F Write a Python program to get the length of an array.
6
7

!
Write a Python program for sequential or linear search. l
8 Write a Python program to sort a list of elements using the bubble s qont ala,omhm
9 Write a Python program to sort a list of elements using the bL]LLthH sort algomhm

10 | Write a Python program to sort a list of elements using the msulmn sort algorithm.

11 Write a Python program to sort a list of c,lt,mt.ms ubn{g the quml\ \Oll Llls_umhm B <

12 | Write a Python program to create a singly linked list, dppmd some items and iterate |
through the list. - |
13| Write a Python program to find the size of a singly linked list. 1

and retun true |

14 | Write a Python program to search a specific item in a singly linked list and return true

if the item is found otherwise return false. |
15 Write a Python program to delete the first item from a smuly / linked list. \

16 | Write a Python program to create circular single linked lists. ]

17 | Write Python programs to implement stack and its operations using list.

18 ﬂr1te Python programs to implement queue and its opudllons using st

19 | Write a Python program to create a Balanced Binary Search Tree (BST) using an array
(given) elements where array elements are sorted in a.scendm;_, o:du

0 Write a Python program to find the kth smallest element in a given a bmmy scarch trec.

SN ]

Write a Python program to traverse the binary tree using pre- ~order, post-or order and in-

order traversals.
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e — S

22 | Writca Py(hon proomm to count the number of nodes in binary scarch tree.

———— T —

23 Write a Python program to traverse the graph using Depth First Search and Breadth
} irst Search

24 Wntc a Python p;ogram to create Red Black Tree and perform operations of Insertion

‘\ and Deletion in it

| searching, msuluon and deletion on AVL Trees.

25

Write a Python program to implement AVL Trees as well as various operations of
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Text Books:
I. Benjamin Baka, David Julian, “Python Data Structures and Algorithms™, Packt

Publishers, 2017.

Y Daniel Liang, “Introduction to Programming using Python™, Pcarson.

[§=)

3. Rance D. Necaise, “Data Structures and Algorithms using Python”, Wiley Student

Edition.

Reference Books:

| Hemant Jain. “Problem Solving in Data Structures and Algorithms using Python:
programming interview guide”, 2016.

5 Zed A. Shaw, “Learn Python the Hard Way: a very simple introduction to the terrifyingly
beautiful world of computers and code™, 3e, Addison-Wesley, 2014, )

Course Code: PGCA1955
Course Name: Advanced Database Management System Laboratory

[Program: MCA L0 0 P4 e
Branch: Computer Applications o Credits:2 _f_ B _ B -,: A B f l
‘Semester: ¥ Contact hours: 4 hours per week .
Theory/Practical: Practical Percentage ofnum—eﬁc:z_xiﬁil@ﬂmp_lm@_::]
Internal max. marks: 70 Duration of end semvcisrtgiéﬁxgm (ILS_I_): :1
External max. marks: 30 Elective status: Core J
Total marks: 100 1 = ey

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-
Course Outcomes: Students will be able to: - S - L
Lg_()# Course outcomes
"COl | Implement query a database using SQL DML/DDL commands.
CO2 | Analyze integrity constraints on a database - e
CO3 | Develop PL/SQL programs including stored procﬁ@_tic_s,_jtofééi-ﬂm—cﬁans_, cursors
CO4 | Implementation of Embedded SQL. CeE DT
CO5 | Design new database and modify existing ones for new apﬁliculi&rlg and reason
about the efficiency of the result. B
CO6 | Implement various DBA roles/techniques VEl

USRS YU ——]
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S.No. | Practical Assignments

1. dtabasu duwn using E-R model and Normalization (Any 3 systems).

2. Imp]ementalmn of DDL Commands to perform creation of table, alter, modify and
drop column operations.

3. | Implementation of Constraint |
* (Check Constraint |
= [Lntity Integrity Constraint

= Referential Integrity Constraint
= Unique Constraimt

* Null Valuce Constraint

4. Implunemanon of DML and DCL Commands.

5. | Implementation of Data and Built in Functions in SQL.

6. | Implementation of Nested Queries and Join Queries.

7. | Implementation of Cursors.

8. Implummalmn_oi I’_xowduus and Functions. B

') 9. | Implementation of Triggers.
' 10. | Implementation of Embedded SQL.

1. | Consider a Database applications, Design and Develop Conceptual Data Model (E-R
Diagram) with all the necessary entities, attributes, constraints and relationships.
Design and build Relational Data Model for application specifying all possible
___|constraints.

12. lmplgmcmanon of various DBA roles/techniques

* (Creation of user

*  Granting of privileges to the users

«  (reation of roles

= Loading of privileges into user defined roles.

* [mport/Export data between various databases and flat files

Text Books:
. Ivan Bayross, “SQL. PL/SQL The Programming Language of Oracle”, 4th Revised

Edition,2009, BPB Publications.
Steven Feuerstein and Bill Pribyl, “Oracle PL/SQL Programming™, 5th Edition, 2009,
«» O'Reilly Media.

o

Course Code: PGCAT1908
Course Name: Technical Communication Laboratory

Prugr‘yn MCA L:0 T:0 P:2
Wi};ar_liil_l ‘Computer Applications Credits: |

Semester: 1 Contact hours: 2 hours per week

Internal max. marks: 30 Theory/Practical:Practical
_i-;f&‘n:tl_ﬁl:\hﬁuu I\s ’() - Duration of end semester exam (ESE): -
' ij(f)f.llin:i‘ilgéjﬁ() 7 ”;:; ; Elective status:Ability Enhancement N

Prerequisite: -NA-
Co requisite: -NA-
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Additional material required in ESE: -NA-

Course Outcomes:

CO# Course outcomes - w -
CO!l | Enhance their listening skills and able to interpret message
CO2 | Develop confidence and leadership qualities - - 7
CO3 | Analyze employee's experience, skills and professional Backmound 1
CO4 | Develop positive attitude and confidence o o o vﬂﬁj
CO5 | Build a strong communicative network ;
| CO6 Exccute their ideas and become independent user of LnLIl\h lam.uaw J
Assignments: -
Interactive practice sessions in Language Lab on Oral Communication
1. Listening Comprehension L
2 Self-Introduction, Group Discussion and Role Play
3. Common Everyday Situations: Conversations and Dlalog:uu
4. Communication at Workplace
5. Interviews
6. Formal Presentations
Text Books:
I Practical English Usage. Michael Swan. OUP. 1995.
2. Communication Skills. Sanjay Kumar and Pushp Lata. Oxford University Press. 2011.
3. Exercises in Spoken English. Parts. I-1Il. CIEFL, Hyderabad. Oxford University

Press.
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Course Code: PGCA1909
Course Name: Web Technologies

rl’rogmm MCA

L4 T:0 PO

Branch: Computer Applications Credits: 4

 Semester: 2 Contact hours: 44 hours i
Theory/Practical: Theory Percentage of numerical/design problems: --
1nt01‘l_lé|-l_l‘lfl_\_;mal£(§729 Duration of end semester exam (ESE): 3hrs
“External max. marks: 70 Elective status: Core
T OE‘H marks: | ()0_

Prerequisite: Student must have the basic knowledge of any text editor like Notepad, Notepad++
and Edit plus etc.
Co requisite: Student must know the background of Markup Language.
Additional material required in ESE:

# Demonstration of the website of college/ specific department/specific cells etc. will be

presented by the students during the final practical.

# Developed Website/s must be made online by the student/s.
Printouts of the Main Page of the website must be arranged on Practical file during daily
lab work and must be submitted in the final examinations.

Y

Course Outcomes: Alter studying this course, students will be able to:

CO# Course Outcomes

| col Unduxt.md llu, basics of Internet

CO2 | Create pages wnh snmplc tags in HTML

L CO3 | Org: ganisc data in tabular form using HTML tables & Design forms with special
controls using HIML
CO4 | Design webpages with multiple sections or frames & explain how to link webpages
through hypertext

COS5 | Understand basic concepts of javascript

CO6 | Outline the k kw WLb designing concepts using Database Connectivity.

[T Detiled Conteuts Contact
hours

]
a
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- -

Part-A

Internet Basics: Basic concepts, communicating on the internet, internet
domains, internet server identities, establishing connectivity on the internet client
IP address, How IP addressing came into existence? A brief overview TCP/IP and

its services. transmission control protocol.

Introduction To HTML: Information Files Creation, Web Server, Web
Client/Browser, Hyper Text Markup Language (HTML Tags, Paired Tags.
Singular Tags), Commonly Used HTML Commands (Document Head, Document
Body), Title and Footer, Text Formatting (Paragraph Breaks. Line Breaks).
Emphasizing Material in a Web Page (Heading Styles, Drawing Lines). .

Basic Formatting Tags: HTML Basic Tags, Text Formatting (Paragraph Breaks,
Line Breaks), Emphasizing Material in a Web Page (Heading Styles, Drawing
Lines), Text Styles (Bold, Italics, Underline), Other Text Effects (Centering (Text,
Images etc.), Spacing (Indenting Text), HTML Color Coding.

Basic Formatting Tags: HTML Basic Tags. Text Formatting (Paragraph Breaks,

 Line Breaks), Emphasizing Material in a Web Page (Heading Styles. Drawing
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Lines), Text Styles (Bold, Italics, Underline), Other Text Effects (Centering
- (Text. Images ete.), Spacing (Indenting Text), HTML Color Coding.

Lists

Type of Lists (Unordered List (Bullets), Ordered Lists (Numbering). Definition
| Lists.

Adding Graphies To HITML Documents: Using The Border Attribute, Using
The Width And Height Attribute, Using The Align Attribute, Using The Alt
Attribute.

Tables: Introduction (Header, Data rows, The Caption Tag), Using the Width
and Border Attribute, Using the Cell padding Attribute, Using the Cell spacing
Attribute, Using the BGCOLOR Attribute, Using the COLSPAN and
ROWSPAN Attributes Tag. .

Part-B

Linking Documents: Links (External Document References, Internal Document
References), Image As Hyperlinks.

Frames: Introduction to Frames: The<FRAMESET> tag, The <FRAME> tag,
Targeting Named Frames. DHTML: Cascading Style Sheets, Style

[ntroduction to JavaScript: Introduction to JavaScript: JavaScript in Web
Pages (Netscape and JavaScript, Database Connectivity, Client side JavaScript,
Capturing User Input): The Advantages of JavaScript (an Interpreted Language,
Embedded within HTML, Minimal Syntax -Easy to Learn, Quick Development,
- Designed for Simple. Small Programs. Performance, Procedural Capabilities,
' Designed for Programming User Events, Easy Debugging and Testing, Platform
Independence/Architecture Neutral); Writing JavaScript into HTML.

Forms Used by a Web Site: The Form Object, The Form Object’s Methods (The
Text Element, The Password Element, The Button Element, The Submit (Button)
Element, The Reset (Button) Element, The Checkbox Element, The Radio
Element, The Text Arca Element, The Select and Option Element, The Multi
Choice Select Lists Element) Other Built-In Objects in JavaScript (The String
Object, The Math Object, The Date Object), User Defined Objects (Creating a
User Defined Object. Instances, Objects within Objects).

20 hours

Text Books:

[. Internet for EveryOne: Alexis Leon, Ist Edition, Leon Techworld. Publication, 2009.

2. Greenlaw R; Heppe, “Fundamentals of Internet and WWW?™, 2nd Edition, Tata McGraw-

Hill, 2007.
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RajKamal, “Internet& Web Technologies™. edition Tata McGraw-Hill Education.2009.
Chris Payne, “Asp in 21 Days”, 2nd Edition, Sams Publishing, 2003 PDCA.
A Beginner's  Guide to Html l'lttp://www.Ncsa.Ninc.1-Ldit/(}cncral/lntcmet/W

ww/Html.Prmter

E-Books/ Online learning material:

(U5 S

W

https://www.tutorialspoint.com/html/htmlflutori al.pdf
https://www.w3schools.com/js/
https://www.w3schools.com/html/
https://www.cs.uct.ac.za/mit_notes/web‘programming.html

htlp://www.pagctutor,com/table tutor/index.html

Course Code: PGCA1920
Course Name: Design & Analysis of Algorithms

Total marks: 100

Prerequisite: -Student must have knowledge about Data Structures.

Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes:Students will be able to:

[ co# | - Course outcomes B O T
COl | Define algorithm and its complexity e e e ]
CO2 | Ability to design algorithms using standard paradigms like: Greedy, Divide and

| Conquer, Dynamic Programming - e !
CO3 | Develop Algorithms using iterative/Backtracking approach .
(CO4 | Design algorithm using sorting and searching for solving a given problem o
CO5 |Ability to design algorithms using standard paradigms like: Merge sort, Quick sort.

Heap Sort, and Radix sort R P -
CO6 | Categorize problems as Graphs, P, NP or NP Complete I o J

Detailed contents
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Part A 24 Hours

Algorithms:Analyzing algorithms, order arithmetic, Time and space
complexity of an algorithm, comparing the performance of different
algorithms for the same problem. Different orders of growth. Asymptotic
notation. Polynomial vs. Exponential running time. Principles of Algorithm
Design. Mathematical analysis of Recursive and Non-recursive algorithms.
Basic Algorithm Design Techniques: Divide-and-conquer, Greedy approach,
Randomization and dynamic programming,

.

' Example problems on Backtracking: n-Queens problem, Hamiltonian

 Circuit Problem, Subsct — Sum Problem. Branch-and- Bound: Assignment

_Problem, Knapsack Problem, Traveling Salesperson Problem.

Part B 20 Hours

Sorting and searching: Insertion and selection sort, Binary search in an
4‘ ordered array. Sorting algorithms such as Merge sort, Quick sort. Heap sort,
| Radix Sort, and Bubble sort with analysis of their running times. Lower
bound on sorting. Exhaustive search and String Matching.

Graphs and NP-completeness: Graph traversal: Breadth-First

- Scarch(BFS) and Depth-First Search (DFS). Applications of BFS and DFS.
- Shortest paths in graphs: Dijkstra algorithm. Definition of class NP, P, NP-
hard and NP-complete problems.

Page 31 of




I. K. Gujral Punjab Technical University
Master of Computer Applications (MCA) (Annexure-I111)

Text Books:
| Horowitz E., Sahani S., Rajasekharan S.: Computer Algorithms, Galgotia Publication

2 A.V.Aho. J.E.Hopcroft, and J.D.Ullman, The Design and Analysis of Computer
Algorithms, Pearson Education India

3. J.Kleinberg and E.Tardos, Algorithm Design by, Pearson Education India

4. Coremen T.H., Leiserson C.E., and Rivest R.L.: Introduction to Algorithms, PHI

Reference Books:
1. Anany Levitin: Introduction to the Design and Analysis of Algorithms, Pearson
Education, 2nd Edition.

2. Michael T Goodrich and Roberto Tamassia : Algorithm Design, Wiley India
3. RCT Lee, SS Tseng, R C Chang, Y T Tsai : Introduction to Design and Analysis of
Algorithms: A Strategic Approach, Tata McGraw Hill
Course Code: PGCA1918 ,
Course Name: Advanced Java 1

Program: MCA L:4 T0 PO = M—ﬁ_]

Branch: Computer Applications Credits: 4 - .
Semester: 27 Contact hours: ddhours |
l;l‘heory/l’ractical: Theory Percentage of numerical/design Ergl}ilém_s}- i
[ Internal max. marks: 30 Duration of end semester exam ilfSl‘l)??>11rs—_
External max. marks: 70 Elective status: Core S
“Total marks: 100 -

Prerequisite: -Understanding of Core Java concepts.
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes:Students will be able to:

| Co# Course outcomes - ]
CO! | Learn the advanced features of Java and write the pro_gTa'l;sﬁ./i - | W/
CO2 | Explain the role of servlets. - -l\
CO3 | Select the right technology/ tool for problem based solutions. - A——;

CO4 | Implement web concepts using java server pages
CO5 | Concept of database connectivity 7 |
L(:_O(i [llustrate invocation of remote methods
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rl-)ctailcd contents

Contact hours

Part A
Servlets: The life cycle of Servlet, Java Servlet Development kit, Servlet
APIL, Reading the servletparameters, Reading initialization parameters,
Handling HTTP requests and responses, Using cookies, Session tracking and
security issucs.

Java Server Pages (JSP): JSP Architecture, Life cycle of ISP, JSP syntax
basics-Directives,Declarations, Scripting, Standard actions, Custom tag
libraries, Implicit objects, Object scope. Synchronization issues, Session
management.

Struts : Introduction to struts framework, understanding basic architecture
of Model, view, controller, Deploying the application in struts with database
connectivity,

22 Hours

Part B
Hibernate : Introduction to hibernate framework, understanding basic
architecture of Model, view, controller. Basic concepts of creating pojo
filcs, reverse mapping. object creation in hibernate .database connectivity .

- Enterprise Java Bean: The bean developer kit (BDK), Use of JAR files,
The java beans API.Creating a JavaBean, Types of beans, Stateful session
bean, Stateless session bean, Entity bean. i
Remote Method Invocation: Defining the remote interface, Implementing |
the remote interface, Compiling and executing the server and the client.
Common Object Request Broker Architecture (CORBA): Overview of

technical architecture, CORBA basics, CORBA services.

22 Hours

Text Books:

l. Herbert Schildt , “The Complete Reference Java 2™, Tata McGraw -Hill.
2. HM. Deital. P.J. Dietal and S.E. Santry, “Advanced Java 2 Platform HOW TO

PROGRAM?™. Prentice Hall.

Reference Books:

L. Grey Cornell and Hortsmann Cay S., “Core Java”, Sun Microsystems Press.

2. Philip Hanna, “JSP: The Complete Reference™, Tata McGraw —Hill,

Course Code: PGCA1956
Course Name: Linux Administration

rl’rogram: MCA . L4 TO0 PO
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‘Branch: Computer Applications

——

Credits: 4

Semester: P

Contact hours: 44 hours

Theory/Practical: Theory

Percentage of numerical/design problems: - |

Internal max. marks: 30

Duration of end semester exagjl)@li_)i}br_s

Fxternal max. marks: 70

Elective status: Core

&tal marks: 100

|
e D S _(

(Annexure-111)

Prerequisite:
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes:Students will be able to:

—

" CO# Course outcomes

‘Cﬁr-rm&r-s{;nd the technical details of Linux opcratigﬁsitic.ni{ N
CO2 | Work with various Linux command ‘ -
CO3 | understand file hierarchical structuring . -

CO4 | Administrate uscr, manage and configure ;)ackaggé_i;fi nux

"CO5 | Know and configure the various internet scrviccs_iDNSi,'V#VéE Server) .. l
CO6 | Know and configure the various internet services (E-Mail éCr;Lrgc{lng S'ERCI;

l)éthilcd contents

Part A
Introduction: Linux: The Operating Systen: Linux Distributions,
Difference Between Linux and Windows, Separation of the GUI and the
Kernel. Understanding Linux Kernel. Installing Linux in a Server
Configuration, Booting and Shutting Down Process,Concept of Root, Basic

commands, working with vi Editor,

Understanding files and File System:Understanding Files and Directories
in Linux. File Structure and hierarchy, File Permissions, File Management
and Manipulation, Managing File System

Managing Packages & Users: Installing and removing Software in Linux,
Getting and Unpacking the Package, Configuring the Package, Compiling
the Package, Installing the Package, Managing Users and Groups

Contact hours

22 Hours
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N B ~ PartB 22 Hours

DNS: Installing a DNS Server, Configuring a DNS Server, DNS Records
Types, Setting Up BIND Database Files, The DNS Toolbox, Configuring
DNS Clients.

Web Server: Understanding the HTTP Protocol, Installing the Apache
HTTP Server, Starting Up and Shutting Down Apache, Configuring Apache

E-Mail Server: Understanding SMTP, Installing the Postfix Server,
Configuring the Postfix Server, Running the Server, POP and IMAP
Basics,Installing the UW-IMAP and POP3 Server

Samba Server: The Mechanics of SMB, Samba Administration, Using
SWAT, Creating a Share, Mounting Remote Samba Shares, Creating Samba

Users, Using Samba to Authenticate Against a Windows Server

s —

Text Books:

I Linux Administration: A Beginner’s Guide, Wale Soyinka, McGrawHill
2. UNIX and Linux system administration Handbook Evi Nemeth, Garth Snyder, Trent R.
Hein, Ben Whaley, Dan Mackin, Pearson Education

Reference Books:

I Linux: The Complete Reference, Sixth Edition, Richard Petersen McGrawHill
2. Lmux All-In-One for Dummies, Emmett Dulaney, Wiley India
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Course Code: PGCA1932
Course Name: Information Security and Cyber Law

Program: MCA L4 T:0 PO
Branch: Computer Applications Credits:4

" Semester: 2" Contact hours: 44&7991;

Theory/Practical: Theory

Internal max. marks: 30 t
External max. marks: 70
Total marks: 100

Elective status: _(;muﬁ_

Percentage of numcrual/dcswn prol)lcms --

(Annexure-111)

]

Duration of end semester éxam (ESE )_ El_nrfs ]

S -f__,,-w

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes:Students will be able to:
| Cco# Course outcomes

co2 Describe User authentication and Access control

CO3 | Explain database security and malicious software

CO6 | Describe the concept of security policies and cyber law

COl Explain the key security requirements of Confidentiality, lmq_l ity &f\ vmlahlhlv

e

CO4 | Demonstrate the concept of Intrusion Detection & Intrusion Prevention. |

CcOs5 Describe cryptographic algorithms and internet security protocols and standards A—"\

R S
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e o s
Detailed contents

Contact hours

T Part A

Introduction to Information System, classification and components of
information system, Computer Sccurity Concepts, CIA (Confidentiality,
integrity and availability), Security Functional Requirements.

User  Authentication:  Means of  Authentication, Password-Based
Authentication, Token-Based Authentication, Biometric Authentication.
Remote User Authentication, Security Issues for User Authentication,

Access Control: Access Control Principles, Subjects, Objects, and Access
Rights, Discretionary Access Control, File Access Control, Role-Based
Access Control. |

Database Security: The Need for Database Security, Database Access
Control, Databasc Encryption.

Malicious Software: Types of Malicious Software (Malware)-Viruses. |
Worms,SPAM - E-mail, Trojans, Zombie, Bots, Keyloggers, Phishing, |
Spyware, Backdoors, Rootkits, Preventive Measures.Denial-of-Service
Attacks: Types of DoS attacks, Defenses Against Denial-of-Service Attacks.

22 Hours

Part B

Intrusion Detection: Intruders, Intrusion Detection, Host-Based Intrusion .;
Detection, Distributed  Host-Based Intrusion Detection, Network-Based |
[Intrusion Detection, Honeypots.

Firewalls & Intrusion Prevention Systems: The Need for Firewalls.
Firewall Characteristics, Types of Firewalls, Firewall Basing, Intrusion
Prevention Systems.

Cryptographic  Algorithms: Symmetric Encryption Principles, Data
Encryption Standards (DES)

Introduction to Internet Security Protocols & Standards: SSL. TLS.
HTTPS, IPv4 and IPv6 Security protocols.

Security Policies and Cyber Laws: Concept of Information Security’
Policy. ISO Standards. various Indian Cyber Laws, Information Technology |
Act 2000, Electronic Record and E-Governance, Classification and |
- Provisions of Cyber Crimes, Regulation of Certifying Authorities, Patent, ’
Copyright, Digital signature, Introduction to Cyberspace. (

22 Hours

Text Books:

Page 37 of




1. K. Gujral Pu

Master of Computer Applications (MCA)

1. William Stallings, Lawrie Br
Edition, Pecarson, 2015.
2. Surya Prakash Tripathi,

own, “Computer Security: Principles & Practice™. 3

njab Technical University

rd

RitendraGoel, Praveen Kumar Shukla, “Introduction to

Information Security and Cyber Laws™, Wiley India,2014.

Reference Books:

I

Christof Paar , Jan Pelzl, “Understanding Cryptography: A Textbook for Students and

Practitioners”, Ist Edition, Springer, 2010

2. William Stallings, “Cryptography and Network Security Principles and Practices”, 4th
Edition, Prentice Hall, 2006.
3. Darren Death, “Information Security Handbook™, Packt Publishing, 2017

Course Code: PGCA1914

Course Name: Web Technologies Laboratory

" Program: MCA

TL:oT:0P: 4

“Branch: Computer Applications

Credits: 2

Semester: 2™

Contact hours:4 hours per wgck

o

Theory/Practical: Practical

Percentage of numerical/design problems: --

e

Duration of End_Se_rﬂgg_t_g:{ljfm?n]_(_ljlﬁlii)}?ill's e

Internal max. marks: 70
External max. marks: 30

Elective status: Core \

L_Tﬁtal marks: 100

-

J

Prerequisite: Students must have the
understanding of Scripting Language/s.
Co requisite: Knowledge of Networking,
environment of the websites etc.
Additional material required in ESE:

» Demonstration of the

knowledge of editors like Notepad ete. and Dbasic

Internet, Client Server concepts, Static & Dynamic

website of college/ specific department/specific cells etc. will be

presented by the students during the final practical.

Developed Website/s must be made online by the student/s.
Printouts of the Main Page of the website must be arranged on Practical file d

uring daily

lab work and must be submitted in the final examinations.
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Course Outcomes: After studying this course, students will be able to:
CO# Course OQutcomes

COl Understand Static and Dynamic concepts of web designing.

CO2 | Depict the movement from one web page to another.

COo3 [lustrate the data in tabular form using tables.

CO4 Dcvcl—d;)?u?b-ili-l‘)_/?o retrieve data from a database and present it online.

—_— —

COs Design web ba_ges that apply various dynamic effects on the web site.

CO6 | Solve complex and large problems using Scripting Language & Markup Language
______ |
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Instructions: Instructor can increase/decrease the experiments as per the requirement.

Assignments:

o

’ "‘""I

|
i

L l Design index page of a book Titled Web Designing. " _ ‘7 - ,7 - _]
2. | Create a simple HTML page to demonstrate the use of different tags.
3. | Display Letter Head of your college on a web page - & it must be scrolling Rthl to
Left.
4 | Create a link to move within a single page rather than to load another page.
5. | Display “Name of University” using different Text formaltmuﬁigrs
}__J().__ Design Time Tablu of your department and hlghlwhl most important | pumdx
7 | Use Tables to provide layout to your web page.
"8 | Embed Audio and Video into your web page. - :
9. | Divide a web page vertically and display logo of your colluu. in left p ane and logo of
university in right pane.
10.| Create Bio- Data of an employee. I
I1.| Design front page of a hospital with different slyl_cg = L [
12.| Design a web page - and display horizontally two different web pa—qu—Jt atime. R
13.] Write a program to create a login form. On clicking the submit button, the user should
get navigated to a profile page. \
" 14.| Write a HTML code to create a Registration Fo;ﬁ{—O_nTlelmulm the form, the user l
should be asked to login with the new credentials.
15. Write a HTML code to create website in your co]lAc—sIBTdu_pdmﬁgnl and create link
for Tutorial of specific subject.
~16.| Write a program to perform following operations on two nun;l;u-:n;[lt by tlﬁ,_tfsé;—l
Addition 2) Subtraction 3) Multiplication 4) Division. ‘
~17. Design a program to solve quadratic equalio_n? - |
18.| Write a program to determine greatest number of three numbers.
19.| Write a script to compute, the Average and Grade of students marks.
20.| Design a scientific calculator and make event for each button U\Il]é scripting [
language. l
21.| Write a script to check whether a number is even or odd?
22.| Write a program to show whether a number is prime or not?
r 23.| Write a program to show multiplication tablemmnébgr“ﬁw — . =Ty
" 24| Write a program to find the factorial of any number.
~25. Write a program to show Fibonacci Series between 0 to 74.

Reference Books:
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I. Greenlaw R; Hepp E, “Fundamentals of Internet and www”, 2nd Edition, Tata. McGraw-
Hill, 2007.
2. A Beginner's Guide to HTML Http://www.Ncsa.Nine.Edit/General/Internet/www/

html.prmter.

Online Experiment material:

I https://www.w3schools.com/html/html_examples.asp

2. https://www.cs.uct.ac.za/mit_notes/web_programming.html

Course Code: PGCA1922
Course Name: Advanced Java Laboratory

Prnal an: MCA L:0 T:0 P:4
Bl ‘ir_léli :C_gnpuilé_l }\pp]mdtlons Credits:2 )
bemcstcr el Contact hours: 4 hours per week ]
Tmo_l v/lir_gphcal Practical Percentage of numerical/design problems: --

" Internal max. marks: 70 Duration of end semester exam (ESE): -

" External max. marks: 30 Elective status: Core

Totalmarks: 100

Prerequisite: -NA-

Co requisite: -NA-

Additional material required in ESE: -NA-
Course Outcomes: Students will be able to:

| CO{{ - Course outcomes
ﬁ | COl Lg_al_n thc adv mud features of Java and write the programs.

 CO2 | Explain the role of serviets.

CO3 | Select the right technology! tool for problem based solutions.

CO4 lmplunem web concepts using java server pages

NGNS (EECUNSN S —_—

COS5 | Conc Lpl ur (ld[dl)d\l’: c connectivity
| COO6 | Illustrate invocation of remote methods

' S.No. fPractical /{'s'signments (Java)
1. | Creatc a Servlet to handle HTTP Requests and Responses.
2. ImpEcmcntdlmn of {"the concept of Cookies and Session Tracking.

3. | Ilustrate the concept of JavaServer Pages (JSP).

4. szlc, a JavaBean by using Bean Developer Kit (BDK).

5. lmp}cmcmdlmn of various types of beans like Session Bean and Entity Bean.

6. | Introduction to Struts platform with basic connectivity.
7. | Deploying first L sample program using MVC architecture in struts.

8. Implummnm database ‘connectivity in struts.
9. | Creating one dmpie appin.dnon in struts.
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10. | Introduction to Hibernate framework. B 7 7- il ,
"~ 11. | Creating simple Hibernate application. - 7;;f: - :;J
Practical Assignments (SEO) .
12. | Take a web site and prepare the SEO report of the website including status of

following factors:
Title tag, meta-description tag, header tags, keyword consistency. number of back

links. robots.txt and xml sitemaps then after going through the steps of SEO prepare |

the report. AT SR LR PEIL. | L.
13. | Discuss any five tools to prepare the list of ten organic key words for SEO purposc.
14. | Optimize the images in the website using suitable methods and compare the reports
before and after the SEO steps. ]
[ 15 Write the robot and sitemap file of a website under consideration.

Text Books:
I Herbert Schildt , “The Complete Reference Java 27, Tata McGraw -Hill.
5 H.M. Deital, P.J. Dietal and S.E. Santry, “Advanced Java 2 Platform How To Program”,
Prentice Hall.
3 Laudon and Traver, “E-Commerce: Business, Technology & Society”, Pearson Education W/
4 Shivani Karwal, “Digital Marketing Handbook: A Guide to search Engine Optimization,
Pay Per Click Marketing, Email Marketing and Content Marketing”, CreateSpace
Independent Publishing Platform, Ist edition.
Reference Books:
1. Grey Cornell and Hortsmann Cay S., “Core Java”, Sun Microsystems Press.
2. Philip Hanna, “JSP: The Complete Reference”, Tata McGraw —Hill..

Course Code: PGCA1957
Course Name: Linux System Administration Laboratory

Program: MCA L:or:0 P:4 7 ﬁ,ﬁj—._—% ]
Branch: Computer Applications Credits:2 e
‘Semester: 2" Contact hours: 4 hours per week ﬁ ,
Theory/Practical: Theory Percentage of numeric-al/(-lEsTgFEEbAle_n_lsT-- <
Internal max. marks:70 Duration of end semester ex—iﬁl (E§l§):_—
External max. marks:30 Elective status: Core N
Total marks: 100 —_Tm B ‘

Prerequisite:
Co requisite: -NA-
Additional material required in ESE: -NA-
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Course Qutcomes:Students will be able to:

CO# | Course outcomes

COl | Install Linux dusktop and Linux server operating system.

CO2 | Use various commands for performing different operations
CO3 | Work with various Linux administration commands

CO4 | Install and con figure DNS servers in Linux environment

CO5  Install and LOI]ﬁgUTC Mail servers and Apache Server in Linux environment

S.No Practical Assignments
I [nstallation of Linux operating system.

1. Partitioning drives
b. Configuring boot loader (GRUB/LILO)
™ ¢. Network configuration
d. Setting time zones
¢. Creating password and user accounts
[. Installing and removing packages
g. Shutting down

2. Workmg with basic commands

3. Linux system administration
a. Becoming super user
b. Temporarily changing user identity with su command

| ¢.  Usmg graphical administrative tools
d. Admnistrative commands
e /\dmmlstmt]w configuration files

4. COHHELH ing NICs with Network Device Configuration Utilities (ip and ifconfig)

5. Install and configuring a DNS Server with a domain name of your choice.
6. |Install and conﬁgunn;_, DHCP server and client
0 7. | Install and ¢ LUH“UUHHE Mail Server
8 | Installand ¢ configuring Apache Web Server for hosting websites
9. [ Securi ing a simple network with Linux firewall (Netfilter/iptables)

10. 7Suttmg up Samba Server to share files and printers with Windows-based and other

npulmnu systems

Text Books:

[. Linux Administration: A Beginner’s Guide, Wale Soyinka, McGrawHill

2. UNIX and Lmux system administration Handbook Evi Nemeth, Garth Snyder, Trent R.
Hein, Ben Whaley, Dan Mackin, Pearson Education

Linux Command Line and Shell Scripting Bible, 3rd Edition Richard Blum, Christine
Bresnahan, Wiley

|5}

Reference Books:

[. Linux: The Complete Reference, Sixth Edition, Richard Petersen McGrawHill
2. Linux All-In-One for Dummics, Emmett Dulaney, Wiley India.
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Course Code: PGCA1925
Course Name: Advanced Computer Networking

Program: MCA L4 710 PO
Branch: Computer Applications o Credits: 4 S
Semester: 3" Contact hours: 44 hours

R S

'l‘f)g@i@@;‘actical: Theory
Inrufirn_avlim_a_xlmarks: 30
External max. marks: 70
lotal marks: 100
Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

| Elective status: Core

Course Qutcomes: Students will be able to:
CO# Course outcomes

COl Familiar with different computer network models

layer

CO2 | Understand different protocols working at Medium Access Sub

e
Understand different protocols working at Data Link layer.
Learn the concept of network routing through algorithms.

CO5 | Highlight the benefits of Adhoc Network

CO6 | Explain the protocols used in wireless communication systems.
e —____'—______,—AL——A——' = =
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Detailed contents ) Contact hours
Part A 22 Hours

Computer Networks: Uses of computer Networks, Goals and applications
of networks, Computer Network Structure and Architecture, Reference
models: OSI model

Physical Layer: Concept of Analog & Digital Signal, Bandwidth,
Transmission Impairments: Attenuation, Distortion, Noise. Multiplexing : |
Frequency Division, Time Division, Wavelength Division, Introduction to |
Transmission Media : Twisted pair. Coaxial cable, Fiber optics, Wireless
transmission (radio, microwave, infrared)

Data Link Layer: Design issues, Framing, Error detection and correction
codes: parity, checksum, CRC, hamming code, Data link protocols for noisy |
and noiseless channels. Sliding Window Protocols: Stop & Wait ARQ, Go-
back-N ARQ, Selective repeat ARQ, Data link protocols: HDLC and PPP.
Network Layer: Design issues, IPv4 classful and classless addressing,
subnetting, Routing algorithms: distance vector, Congestion control:
Principles of Congestion Control, Congestion prevention policies, Leaky

bucket and token bucket algorithms

Medium Access Sub-Layer: Static and dynamic channel allocation. .
Random Access: ALOHA, CSMA-CA/CD protocols, Controlled Access: ‘
Polling, Token Passing |
Transport Layer: Elements of transport protocols: addressing, connection |
establishment and release, flow control and buffering, multiplexing and de-
multiplexing, crash recovery, introduction to TCP/UDP protocols and their
comparison.

Application Layer: World Wide Web (WWW), Domain Name System
| (DNS), i-mail, File Transfer Protocol (FTP)

| TCP/IP model, Comparison of TCP/IP and OSI models.
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- o —

Part B 22 Hours

An Overview of Select Wireless and Mobile Networking Technologies:
Principles, WLANS: [EEE 802.11,Cellular Networks, Issues in Seamless

Mobility

Adhoce networks: Features, advantages and applications, Adhoc versus | \
Cellular networks, Network architecture, Protocols: MAC protocols,

Routing protocols, Technologies. \

Wireless Communication Systems: Evolution, cxamples of wircless "
communication systems, 2G Cellular networks, Evolution for 2.5G TDMA

Standards, 1S-95B for 2.5G CDMA.

Wireless System Design: Introduction, Frequency rcusc, channel

assignment strategies, handoff strategies, interference and system capacity,

ilp_proving coverage and capacity in cellular systems.

— U S —

o
Text Books:
1. A.S. Tannenbaum, “Computer Networks", 3rd Edition, Prentice Hall, 1999,
2. Data Communications & Networking by Forouzan. Tata McGraw Hills.
3. Larry L. Peterson & Bruce S. Davie: Computer Networks: A Systems Approach, 5th
Edition, Morgan Kaufmann / Elsevier, New Delhi, 2012, reprint 2016.
4  James F. Kurose & Keith W. Ross: Computer Networking: A Top-Down Approach, 7 th
Edition. Pearson Education Inc. Boston, 2016.
Reference Books:
|. D.E. Cormer," Computer Networks and Internet”, 2nd Edition, Addison Wesley
Publication, 2000.
2 D. Bertsekas and R.Gallagar, “Data Networks”, 2nd Edition, Prentice-Hall, 1992. W/

3. Stevens W.R.," UNIX Network Programming,” Prentice Hall, 1990.

Course Code: PGCA1926
Course Name: Artificial Intelligence & Soft Computing

“Program: MCA L4 T:0 PO
Branch: Computer Applications Credits: 4 —:7—:::;'4*
Semester: 3" Contact hours: 44 hours - S
Theory/Practical: Theory Percentage of numerical/design problems: — |
Internal max. marks: 30 Duration of end semester exam (ESE): Shrs |
'External max. marks: 70 | Elective status: Corc o
Total marks: 100 S |
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Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Qutcomes: Students will be able to:

(Annexure-111)

CO# Course outcomes

COl Highlight 1h_c-;ignit'|cance of Artificial Intelligence in knowledge representation.

comparison

c02 | Examine the useful search techniques; Tearn their advantages, disadvantages and

co3 | ﬁighlight the significance of Natural Language Processing and Soft Computing

CO4 | Apply artificial neural networks for various problems.

CO5 | Apply and fuzzy logic theory for various problems.

CO6 | Determine the usc of Genetic algorithm to obtain optimized solutions to problem

‘Detailed contents

Contact hours

Part A

Introduction-What is intelligence? Foundations of artificial intelligence
(Al).History of Al. Al problems: Toy Problems, Real World problems- Tic-
| Tac-Toe, Water Jug, Question-Answering, 8-puzzle, 8-Queens problem.
Formulating problems, Searching for Solutions.

Knowledge Representation: Propositional Logic. Propositional Theorem
proving-Inference and Proofs, Proof by Resolution, Horn Clauses and
definite Clauses, Forward and Backward chaining; First order Logic,
Inference in First order Logic.

Informed (Heuristic) Search Strategies-Hill Climbing, Simulated
| Anncaling, Greedy best-first search, A* and optimal search, Memory-

bounded heuristic search.

Pragmatics.

Natural language processing: Grammars, Parsing, Semantic Analysis and |

22 Hours

Part B

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

Neural Networks: Introduction, What is Neural Network, Learning rules
and various activation functions, Supervised Learning Networks, Single

Backpropagation(BP)Networks, Backpropagation Learning, Variation of
Standard Back propagation Neural Network, Introduction to Associative

layer  Perceptrons, Back Propagation networks, Architecture of

22 Hours
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Memory, Adaptive Resonance theory and Self Organizing Map.”Ric'c'cnt I
Applications. Unsupervised Learning Networks.

Fuzzy Systems: Fuzzy Sct theory, Fuzzy vs. Crisp set, Fuzzy Relation.
Fuzzification, Minmax Composition, Defuzzification Method. Fuzzy Logic,
Fuzzy Rule based systems, Predicate logic, Fuzzy Decision Making, Fuzzy

Control Systems, Fuzzy Classification.

Genetic Algorithm: History of Genetic Algorithms (GA), Working
Principle, Various Encoding methods, Fitness function, GA Operators-
Reproduction, Crossover, Mutation, Convergence of GA. Bit wise operation

in GA, Multi-level Optimization.
| Introduction to Hybrid Systems.

Text Books:

= o —

Artificial Intelligence-A Modern Approach, Russel and Norvig, Prentice Hall.

Artificial Intelligence, Elaine Rich, Kevin Knight and SB Nair, 3 I:d., Tata McGraw-Hill.
Principles of Soft Computing, S.N. Sivanandam, S.N. Deepa, Wiley India

Neural Networks, Fuzzy Logic and Genetic Algorithms: Synthesis & Applications,

S.Rajasekaran, G. A. Vijayalakshami, PHI.

Reference Books:

I. Artificial Intelligence-A new Synthesis, Nils J. Nilsson, Morgan Kaufmann Publishers.

Education

2. Soft Computing: With Matlab Programming, N. P. Padhy, S. P. Simon, Oxford Higher

3. Neuro - Fuzzy & Soft Computing - C. T. Sun, E. Mizutani, J. S. R. Jang, Pearson

Course Code: PGCA1927
Course Name: Theory of Computation

'P;igram: MCA

L:4 T:0 P:0

Branch: Computer Applications

Credits: 4

Semester: 3"

Contact hours: 44 >hour.§ -

,’I‘heory/PracticaI: Theory

Internal max. marks: 30

Duration of end semester exam (ESE):

External max. marks:70

Elective status: core/elective Core

Total marks:100

.{
Percentage_uf nume?iic:il}/rdcgién"ﬁrolilems} T #

Prerequisite: NA
Co requisite: NA
Additional material required in ESE:NA
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Course Outcomes: Students will be able to
CO# | Course outcomes

COl Use basic concepts of formal languages of finite automata techniques.

cOo2 Design Finite Automata’s for different Regular Expressions and Languages.

CO3 | Construct context frec grammar for various languages.

CO4 | Solve various problems of applying normal form techniques, push down automata.
COs Turing Machines and its variants- Programming Techniques for TM UNDECIDABILITY.

CO6 | Solve computational problems regarding their computability and complexity and prove the
basic results of the theory of computation.

FDctz;iiC(TronIents ‘ Contact hours

Part A
- Formal Language, Non-Computational Problems, Diagonal Argument, | 22 hours
‘ Russels’s Paradox.

Theory of Automata: Deterministic Finite Automaton (DFA), Non-
Deterministic Finite Automaton (NDFA), Equivalence of DFA and
NDFA, Mealy and Moore Models, Minimization of Finite Automata.
Regular Sets and Regular Grammars: Regular Languages, Regular
Grammars, Regular [xpressions, Properties of Regular Language,
Pumping Lemma, Non-Regular Languages, Lexical Analysis.

Context Free Language: Properties of Context Free Language,
Chomsky Classification of Languages, Context Free Grammar,
- Simplification of Context Free Grammar, Chomsky Normal Form,
Greibach Normal Form.

Part B
Push Down Automata: Ambiguity, Parse Tree Representation of | 22 hours
Derivation Trees, Equivalence of PDA’s and Pushdown Automaton

ﬁ (PDA), Non-Deterministic Pushdown Automaton (NPDA).

. Turing Machines (TM): Standard Turing Machine and its Variations:
Universal Turing Machines, Models of Computation and Church-Turing
Thesis.

Recursive and  Recursively-Enumerable Languages; Context-
Sensitive Languages. Unrestricted Grammars, Chomsky Hierarchy of
Languages. Construction of TM for Simple Problems.

Unsolvable Problems and Computational Complexity: Unsolvable
Problem, Halting Problem, Post Correspondence Problem, Unsolvable
Problems for Context-Free Languages, Measuring and Classifying
| Complexity, Tractable and Intractable Problems.

B B — . =]

Text Books:

I Jeffrey Ullman and John Hopcroft, Introduction to Automata Theory, Languages, and

Computation. 3c. Pearson Education India (2008).
5

2. K.L.P. Mishra. Theory of Computer Science: Automata, Languages and Computation,
Prentice Hall India Learning Private Limited (2006).
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3. John Martin, Introduction to Languages and the Theory of Computation, McGraw-Hill
Higher Education (2007).

Reference Books:

I Introduction to Computer Theory, Daniel. LA. Cohen . John Wiley & Sons.

Course Code: PGCA1928
Course Name: Advanced Computer Networking Laboratory

H’rngram MCA ' L:0T:0 P‘:}:_“ 4 _i 4

Branch: Computer Applications Credits: 2 - - B ' i ) o 7

‘Semester: - Contact hours: 4 hours per week .
’l'heory/l’ractica]: Practical Pcrcentaoe of numcrlca_l_/(l_éswni prohleﬁls' s ‘

__lnternal max. marks: 70 Duration of end semester exam (ESE): | U
External max. marks: 30 Elective status: Core |

| Total marks: 100 e - Tl |

Prerequisite: Computer Networks
Co requisite: -NA-
Additional material required in ESE: -NA-

(EEI‘SL Outcomes: Students will be able to: _ o
CO# Course outcomes J

COl Demonstrate Networking components devices and LAN topologies

CO2 | Demonstrate sharing of resources of network.

EO-3 Prepare different types of network cables.
] CO4 | Write programs for simulating routing algorithms
Implement the configuration of Adhoc networks

I <9

Name of Experiment 4‘\
S

Execute configuration of wireless access points

Familiarization with Networking Components and devices: l/\\li/\daplu

Switches, Routers etc. l
Familiarization with Transmission media and Fools s: Co- y-axial LdblL uTP Cable, 1

Crimping Tool, Connectors elc.
Preparing Straight and Cross Cables.

Study of various LAN Topologies and their crcat—lgﬁ—u:mn ﬁ&&in’k'dé\f&“
Cables and Computers.

Configuration of TCP/IP Protocols in Wmdows_&_n?ﬁd? - T
Implementation of File and Printer sharing.

Designing and Implementing Class A, B, C Network.
Subnet Planning and its Implementation.

Installation of ftp server and client.

To develop programs for simulating routing algonthm: for Adhoc networks.
To install any one open source packet capture software like packet tracer ete. ' J
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[k 12. (To wntu,unc Wireless Local Loop.
13. To contigure WLAN.,
14, To configure Adhoc Networks.

15 | To install dnd configure wireless access points.

Text Books:

I A.S. Tannenbaum, “Computer Networks", 3rd Edition, Prentice Hall, 1999.
2. “Data Communications & Networking”, Behrouz A. Forouzan, Fifth Edition, Tata

McGraw Hill,

Reference Books:

. D.E. Cormer," Computer Networks and Internet”, 2nd Edition, Addison Wesley
Publication, 2000,

D. Bertsekas and R.Gallagar, “Data Networks™, 2nd Edition, Prentice-Hall, 1992.

3. Stevens W.R..," UNIX Network Programming,” Prentice Hall, 1990.

&)

Course Code: PGCA1929
Course Name: Artificial Intelligence & Soft Computing Laboratory

Program: MEL\_ - L:0T:0 P:4

Branch: (Rlpuleﬁ\pphmuons Credits: 4

SCm-L;tL‘IT—B'd o Contact hours: 4 hours per week |
_1 ‘heory/Practical: Practical Percentage of numerical/design problems: --

fn-t_e;lflﬁlﬁa{ marks: 70 _ Duration of end semester exam (ESE): 3hrs
External max. marks:30 Elective status: Core

Total marks: 100

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Cour se ()utcnmcs Sludcm: will be able to:
\7 C(_)# 1 Course outcomes

COT | Develop the skills to gain a basic understanding of neural network.

CO2 | Examine the useful search techniques; Learn their advntages disadvantages and
a,o_pcmson -
CO3 | Discuss the various statistical reasoning techniques to solve Al problem.

CO4 | Determine the use of Genetic algorithm to obtain optimized solutions to problems.

cos | ldLnlliv and d])})|y Artificial Intellegence concepts to solve real world problems.

LC'O() 1D Dcsulbn ru7/v logic theory for various problems.
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[nstructions: Develop the assignments in MATLAB/Python.

Assignments:
[ L. Use logic programming in Python to ¢ n - B
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i _;_ [ Use logic piogmmmmg in Python parse a family tree and infer the relationships between tlrlﬂéwj
- family members. “
3. Python script for building a puzzle solver. J
4 ImpIementauon of uninformed search techniques in Python, =¥ |
R Implementation of heuristic search techniques in Python. ]
6 Fﬁﬁ)g :(.I‘_Irpg for tokenizing text data.
A AAI Extracting t the frequency of terms using a Bag of Words model. ]
8. | Predict the c: catumry to which a given piece of text belongs.
*_9— _1 Python code for wsuah/mg audio speech signal - 77
| 10. | Python cod& for (JLHCI‘(IIIHQ audio signals ]

| Create a pclu,plron with appropriate no. of inputs and outputs. Train it using fixed
I, I increment learning algorithm until no change in weights is required. Qutput the final
- weights.

12, Imp[emem_AND function using ADALINE with bipolar i inputs and outputs.

13. | Implement AND function using MADALINE with bipolar inputs and outputs.
~ 14. | Construct and test auto assocxatlve network for input vector using HEBB rule.

-— SS—

15. | Construct and test auto associative network for input vector using outer product rule.

16. | Construct and test heteroassociative network for binary inputs and targets.

17. | Create a hau.k propagation network for a given input pattern. Perform 3 epochs of operation.

lmpfemem Union, Intersection, Complement and Difference operations on fuzzy sets.
- Also create fuzzy relation by Cartesian product of any two fuzzy sets and perform maxmin

\ Lompoxmon on any two fU/zy relations.

19 | MXmmm iln funcuon /(v) =y’ using GA, where x ranges form 0-25. Perform 6 lteratlons

1
SR ——— |
!
|

8.

Text Books:
I Principles of Soft Computing, S.N. Sivanandam, S.N., Deepa, Wiley India
2. Artificial Intelligence with Python, Prateek Joshi, Packt Publishing.
3. Neural  Networks, Fuzzy Logic and Genetic Algorithms:  Synthesis &
Applications.S.Rajasekaran, G. A. Vijayalakshami, PHI.
Reference Books:
I Soft Computing: With Matlab Programming, N. P. Padhy, S. P. Simon. Oxford Higher

ﬁ Education

2. Neuro - Fuzzy & Soft Computing - C. T. Sun, E. Mizutani. J. S. R. Jang, Pearson

Course Code: PGCA1930
Course Name: Software Project Management

P_r(wr am: MCA 1.:4 T:0 P:0

BYﬁﬁcll_ 7(5mpmon Applu,a‘fl_bns Credits: 4 o
7S_c¥mics_t_q|_:’i|d Contact hours: 44 hours B
Theor Y/Ei_‘lcy_@l“ Iljupll ) ‘_ Percentage of numerical/design problems: -- |
lrllg! nal max. marks: 30 g Duration of end semester exam (ESE): 3 hrs |
_External max. mar ks 7() Elective status: Elcctive-I

IBL{I milél@ o

Prercquisite: Software Engineering (PGCA1912)
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Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes: Students will be able to:
Course outcomes

. Eﬁ;ﬂain project management fundamentals and stakeholders.
Apply project planning techniques like WBS, scheduling, and costing.

f CO3 Analyze project planning methods and estimation models.

| CO4 | Evaluate scheduling and risk management techniques.

I =S 7 5 7 n - X o
| CO5 Demonstrate project execution, monitoring, and control methods. ‘|
L R T

Assess project closure, contracts, SCM, and people management. i

Contact huursi —

Detailed contents

| Project Management Fundamentals- Basic Definitions, Project
' Stakeholders and Organizational, Influences on Project Management,
Project Management Processes, Project Initiating Processes.

Planning and Resourcing a Project - Identifying Requirements, Creating
| the Work Breakdown structure, Developing the Project Schedule,
Developing a Project Cost Estimate, Planning Quality, Organizing the
Project Team, Planning for Potential Risks 22 Hours

l Project Evaluation and Planning - Activities in Software Project
Management, Overview of Project Planning, Stepwise planning, contract
1 management, Software processes and process models. Cost Benefit
’ Analysis, Cash Flow Forecasting, Cost-Benefit Evaluation Techniques, Risk
Evaluation. Project costing, COCOMO 2, Staffing pattern, Effect of W
schedule compression, Putnam’s equation, Capers Jones estimating rules of
\ thumb, Project Sequencing and Scheduling Activities, Scheduling resources,
Critical path analysis, Network Planning, Risk Management, Nature and
Types of Risks, Managing Risks, Hazard Identification, Hazard Analysis,
Risk Planning and Control, PERT and Monte Carlo Simulation techniques.
Part B

Executing and Managing 2 Project -Project Executing Processes-
Acquiring and Developing the Project Team, Managing the Project Team,
Managing Stakeholder Expectations, Directing and Managing the Project
while assuring Quality.

Project Monitoring and Controlling Processes - Verifying and
Controlling Scope, Managing Schedule and Cost, Controlling Quality,
Monitoring and Controlling Risks. Integrated Change Control, Project 22 Hours
Closing Process, Collecting Data, Visualizing Progress, Cost Monitoring
review techniques, Project termination review, Eamed_\@ﬂm’analg,{si_sL .
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R‘hangc Control, Software Configuration Management (SCM), Managing
Contracts, Types of Contracts, Stages in Contract Placement, Typical Terms
| of a Contract, Contract Management and Acceptance.

|

j Quality  Management  and People Management- Introduction.
Understanding Behaviour, Organizational Behaviour, Selecting The Right |

‘ Person for The Job, Motivation, The Oldman — Hackman Job Characteristics |

- Model, working in Groups, Organization and team structures, Decision

' Making. Leadership, Organizational Structures, Stress. Health and Safety.

|

Overview of project management tools for software. |

Text Books:

I Bob Hughes, Mike Cotterell, “Software Project Management™, Tata McGraw Hill,
2. Royce, “Software Project Management: A Unified Framework, Pearson Education.

Reference Books:

Robert K. Wysocki, “Effective Software Project Management™, Wiley

lan Sommerville, Software Engineering, Seventh Edition, Pearson Education.

R.S. Pressman. Software Engineering: A Practitioner's Approach, Sixth Edition, Tata
McGraw-FHill,

i 19—

Course Code: PGCA1971
Course Name: Optimization Techniques

Lﬁég[_a:nil\/l‘(;/\: gﬁ 1.:4 T:0 P:0

| Branch: Computer Applications Credits: 4 —

 Semester: 3¢ Contact hours: 44 hours B

;"]‘_llg‘f)l"\f/fjligciti‘cgli Theory Percentage of numerical/design problems: -
) | Internal max. marks:30 Duration of end semester exam (ESE): 3hrs

['Ffit:éljlﬁll:ﬁiui;'t_'il}infks:j@_ “ f ;: Elective status: Elcctive-]

Jotal marks: 100 i

Prerequisite: - NA-
Co requisite: -NA-
Additional material required in ESE; -NA-

Course OQutecomes:Students will be able to:

COf# Course outcomes

CO1 Explain ()pcral]&ws Research concepts and model formulation.

—_— 1

CO2 Apply glju])hic;;l-aina‘éimplcx methods for LP problems. '

co3 | Analyze duulj-ly, dual simplex. and sensitivity analysis.

T
| -
l CO4 | Apply integer programming using branch and bound.
L COS | Solve transportation and assignment problems.

CO6 Evalu
(s |

ate CPM. network analysis, and game theory models.
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-

Detailed co ntent;

- e

5 JEEIP

I -

,F Part A 24 Hours
\ |

1
Scope of Operations Research: Introduction to linear and non-linear |

programming formulation of different models. |

Linear Programming: Geometry of linear programming. GraphicaH
|

method, Linear programming (LP) in standard form, Solution of LP by |
simplex method, Exceptional cases in LP, Duality theory. Dual simplex i
method. Sensitivity analysis. !
Llntcger Programming: Branch and bound technique.

|

|

|
- ————

e

\. Part B 20 Hours
| |
Transportation and Assignment Problem: Initial basic feasible solutions |
of balanced and unbalanced transportation/assignment problems. Optimal
solutions. ;
Project Management: Construction of networks, Network computations, |
Floats (free floats and total floats), Critical path method (CPM). Crashing. I
Game Theory: Two person zero-sum game, Game with mixed strategies, ‘

Graphical method and solution by linear programming. “

I — S
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Text Books:

I.Chandra, S., Jayadeva, Mchra, A., Numerical Optimization and Applications, Narosa
Publishing House, (2013).

2.Taha H.A., Operations Research-An Introduction, PHI (2007).

Reference Books:

I.PantJ. C., Introduction to optimization: Operations Research, Jain Brothers (2004)

2. Bazaarra Mokhtar S.. Jarvis John J. and Shirali Hanif D., Linear Programming and Network

flows, John Wiley and Sons (1990)

(O8]

Swarup, K., Gupta, P. K.. Mammohan, Operations Research, Sultan Chand & Sons, (2010).
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Course Code: PGCA1972
Course Name: Data Mining and Business Intelligence

Internal max. marks:30

Elective status: _Elccti\E;I

L_’!‘otal marks: 100 I

Prerequisite: - NA
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes: Students will be able to:

FCO# B Course outcomes
| COI | Highlight the need of Data Warehousing & Mining
CO2 | Differentiate between the Transactional and Analytical data models

CO3 | Identify the real life applications where data mining can be applied. -

" CO4 | Apply different data mining algorithms on wide range of data scts.
COS5 | Identifying Data Mining for Business Intelligence

“CO6 | Comment on latest tools for data mining and big data analysis

Applications

[ R
| Detailed contents

Llntroduction: Reporting and Analysing data, Raw data to valuable
information-Lifecycle of Data, The building Blocks: Defining Features —
Data Warchouses (DW) and Data Marts - Overview of the components —

| Metadata, Need, Basic eclements, trends. Business Intelligence (BD

I‘Dcﬁnitions and Concepts, BI Process and Technology, Bl Roles and

Responsibilities
The Architecture of BI and DW: Bl and DW architectures and its types,
Relation between BI and DW - OLAP and OLTP definition and its
differences, Dimensional analysis: Drill-down and roll-up — slice and dice or
rotation, schemas: Stars, snowflakes and fact constellations

Introduction to data mining (DM) and Data Preprocessing: Motivation
for Data Mining. Data Mining Definition, and Functionalities, Classification
of DM Systems - DM task and its applications, Integration of a Data. KDD
Process, Steps of pre-processing data - Data cleaning: Missing Values, Noisy
Data - Data, Integration, and transformation - Data Reduction: Data cube
aggregation, Dimensionality reduction - Data Compression

Part B

Lo
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PrOgram: MCA L:4 'lﬁO_le_ ,,i.,,_,,__- ]
‘Branch: Computer Applications Credits: 4 ]
Semester: 3" Contact hours: 44 hours '

, 4 nours sads i ol

' Theory/Practical: Theory Percentage of numerical/design problems: -- |
Duration of end semester exam (ESE): 3hrs '1

(;(ln_lac] hn'u‘rsi i

24 Hours

|
|
|
|
l
l
!
!

J -2(7)A}lours‘ o dj
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l Concept Description and Association Rule Mining: Introduction, Data ]
Generalization and summarization-based characterization, Association Rule
Mining; Market basket analysis - basic concepts - Finding frequent item sets:

Apriori algorithm - generating rules — Improved Apriori algorithm

Classification and Prediction: Introduction, Issues regarding Classification
and prediction:  Classification methods: Decision tree, Bayesian
Classification, Rule based. CART, Neural Network Prediction methods:
Lincar and nonlinear regression, Logistic Regression

’ Data Mining for Business Intelligence Applications: Data mining for’

‘- business  Applications  like Balanced Scorecard. Fraud Detection, |

| Clickstrcam ~ Mining,  Market Segmentation,  retail  industry,
telecommunications industry, banking & finance and CRM etc.,

| |
| |

~Introdcution to Advance Topics Clustering, Spatial mining, web mining. ’

- text mining, Data Analytics Life Cycle: Big data Business Analytics, State ;
~ [Agfl_h_c_;zm_qicgjﬂ analytics role of data scientists, Hadoop architecture .

Text Books:

I J. Han, M. Kamber, “*Data Mining Concepts and Techniques™

2. Arun K. Pujari. “Data Mining Techniques”.

3. M. Kantardzic, “Data mining: Concepts, models, methods and algorithms, John Wiley
&Sons Inc.

Reference Books:
I. Paulraj Ponnian, “Data Warehousing Fundamentals”™, John Willey.

2. G. Shmueli, N.R. Patel, P.C. Bruce. “Data Mining for Business Intelligence: Concepts,
Techniques, and Applications in Microsoft Office Excel with XLMiner”, Wiley India.
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Course Code: PGCA1973
Course Name: Enterprise Resource Planning

Applications (MCA)

R
Program: MCA [

i 1.0 eo

Branch: Computer Applications

Credits:4

Semester: 3"

-

Contact hours: 44 hours

f’ii&ory/l’ractical: Theory

Percentage of numerudl/dewm prol)l_cms -- j

Internal max. marks: 30

Duration of end semutér exam (ESE): 3hrs rs |

External max. marks: 70

Elective st_'ltus Iﬁﬁl‘,‘:_ L

“Total marks: 100

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes: Students will be able to:

CcOl Explain the fundamental concepts of ERP,

conceptual models.

including its s evolution, structure, _ benefits, risks. and |

CcO2 Describe ERP-related technologies such as Business Process Ru.nunuum*' (BPR), Data

Warehousing, Data Mining, OLAP, SCM,

CRM, and PLM.

CO3 [llustrate the functionalities of core ERP modules mcl_udmg: Finance, l\/l'umm«.mnng Human

Resource. Plant Maintenance, and Material Management.

teams, vendors, and consultants.

CcO4 Analyze ERP implementation strategies, methodologies, Lhdllumu “and the roles of pm;ut

CO5 Evaluate post-implementation aspects such as ERP maintenance. success and I failure factors,

ROI calculation, and organizational impact.

CO6 Assess emerging trends in ERP, including

extended ERP, e- mmmuu e- s_0\ undnch Land real-

world case studies of ERP implementation.

P)etailed contents

Contact
| hours
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Part A
Basic ERP Concepts: Enterprise-An overview, Benefits & Risk, Evolution

and Structure, Conceptual Model of ERP.

| ERP & Related T cchnologies: Business Process Reengineering (BPR),
Data  Warehousing and Data Mining, OLAP, Product Life Cycle
Management, Supply Chain management, CRM.

ERP Functional Module: Introduction, Finance. Manufacturing, Human
Resource, Plant maintenance, Material Management, Integration of ERP,
Supply Chain and Customer Relationship Application.

22 Hours

Part B

ERP - Implementation:  Implementation  Challenges / Strategies /
Methodologies, ERP Project Teams, Vendors and Consultants, Dealing with
employee resistance, Training and Education, data migration, Project

Management and monitoring.

Strategic Grid: Useful guidelines for ERP Implementations.

22 Hours

i[
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| Post Implementation : Maintenance of ERP- Organizational and Industrial |
impact; Success and Failure factors of ERP Implementation. Calculation of
ROI of ERP implementation, Hidden costs, ERP success inhibitors and

accelerators.

Emerging Trends on ERP: Technologies in ERP Systems and Extended \
ERP, ERP Market Place and Dynamics, Future Directives in ERP; ERP E \
Commerce & E — Governance: Concept. frame work, area of application like \
public sector, service industry. _

Case Studies: Development and Analysis of ERP Implementations \

Text Books:
I. Alexis Leon, “Enterprisec Resource Planning”, TMH, 2nd Ed.

7 Vinod Kumar Garg and Venkitakrishnan N K. “Enterprise Resource Planning Concepts and
Practice”. PHI
3. V.K.Garg & N.K. Venkita Krishnan. “ERP Ware: ERP Implementation Framework™. PHL

_ <
Reference Books:
I. S Sadagopan, “ERP A Managerial Prospective™ TMH
7 Rahul V. Altekar “Enterprise wide Resource Planning™ , TMH
3. Joseph A Brady, Ellen F Monk, Bret Wagner, “Concepts in Enterprise Resource Planning”,
Thompson Course Technology
4. Sandoe, Corbitt, and Boykin, “Enterprise Integration”, John Wiley, ©2001. ISBN 0-471-
35993-9
5. Motiwalla and Thompson, “Enterprise Systems For Management”. Pearson Prentice Hall
2011
Course Code: PGCA1933
Course Name: Mobile Application Development
(Program: MCA T v -
iﬁanch: Computer Applications Credits: 4 A '; f ' :7 _i_ : 7 ;71
éemesler: E Contact hours: 4dhours |
" Theory/Practical: Theory Percentage of nllme[iAc/g\j;L(_lEsilem'__ohlmp_s_:_--
Internal max. marks: 30 Duration of end semester exam (ESE): 3hrs |
External max. marks: 70 Elective status: Elective Il l
Total marks: 100 | ST
Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-
Course Outcomes:Students will be able to:
Course outcomes 1

- —
Explain the fundamentals of mobile applications. including characteristics, types, !
frameworks. and application models.. \
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co2 T'Dcscribc the l)L:lefl]g blocks of mobile applications such as Ul design, layouts, and basic data
handling techniques.
CO3 Apply testing strategies, debugging techniques, and test automation for mobile applications.

Co4 Analyze mobile operating systems, their features, and differences among platforms like

_ [ Android, iOS. and others,

COS5 | Develop basic mobile applications using Android tools, components. and deployment
methods.

CO6 | Illustrate iOS architecture, development environment, UI design, and application styling
| techniques

Detailed contents

[
| Sl —— = e T ——
[

i Contact hours

[ Part A ‘ 22 Hours
’ Introduction: Mobile Applications —Characteristics and Benefits — }
- Frameworks and Tools, Types. Application Model. Profiles of Mobile

devices.

|

Building Blocks of Mobile Applications: User Interface Designing.‘i

Layout, User Interface elements, Functionality based user interface, Naive |
j Data Handling, Sprucing up Mobile applications J‘
|
! |
' Testing Mobile Applications:Debugging Applications, Testing Strategies, |
r Test Automation of Applications, \

e s |
[} Part B l 22 Hours
|

Mobile Operating System --Introduction to Mobile Operating Systems and |
' why they are nceded. Open Platforms, Mobile OS Features. Symbian.]
| BlackBerry, Android, iOS, Windows, Tizen, Ubuntu, etc.

‘Andrnir] programming:Android toolkit, Components of an Android
‘applicution. Android Software Development using Eclipse — Concepts,
| Terminology,  Views  and Perspectives,  memory management,
] communication protocols, application development methods, deployment.

\
|

tool kit interfaces, Event handling, Graphics services, Layer
' Animation,BasiciPhone Styling, Advanced iPhone Styling. ‘
\ !

|
‘ | |
10S:Development environment, i0S Layers, Architecture, User Interface ]

Text Books:

[. Anubhav Pradhan, Anil V Deshpande, “ Mobile Apps Development™ Edition: |
2. leff .\/lé\\e’hcru:r. Scott Gowell “Professional Mobile Application Development™, John
Wiley & Sons, 2012.

Reference Books:
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1. ZigurdMednieks, L. Dornin, G. Blake Meike, M. Nakamura," Programming

Edition, O’Relly Publication, 2011.

2. A. Allan” Learning iPhone Programming”,

L.
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3. Neal Goldstein, Tony Bove, “iPhone Application Development All-In-One For
Dummies”. John Wiley & Sons.
4. Teach Yourscelf Android Application Development In 24 Hours, Edition: I, Publication:

SAMS.

Course Code: PGCA1934
Course Name: Mobile Application Development Laboratory

Prom an: MC/\ - L:0T:0 P:4
BT']I](IT-( omputer /\ppll(,dlu)ns Credits: 2 B
qulfcjt}'A 3'“7 Contact hours: 4 hours per week
Theor v/PnTutlcﬁal" Practical Percentage of numerical/design problems: --
ﬂ 'Tﬁt:\;ﬁﬁﬁnia\ marks: 70 Duration of end semester exam (ESE): 3hrs
__E_XEL:I;H“HAIII:]X*EI;FL\ “BV()“’ : Elective status: Elective-II
Total marks: 100 ,“_7, A

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Qutcomes: Studums will be able to:

Co# Course outcomes }

COl l)unon\tmu the use of emulators to deploy and execute mobile applications.

— T
Cco2 Du clop baslc /\ndm:d apphuatiom usmg user input, Ul components, fonts, and colors. |

3 - S— —————

- f‘
| CO3 Apply layouts, event handling, and graphical primitives in Android application development.

COA4 Design and lmplcmun functional Android applications such as login systems with external intcgrations |

COs5 Evaluate mobile dp})l[Cdll()l!‘; using testing techniques including unit testing, black-box testing, and automation. |

ﬁ CO6 B iild u()q appha.mons ncorporating multimedia, graphical rendering, alarms. and database operations ((‘RUD)1|

| List of Assignments
Sr. No. Assrgnmcnts
1;i :t_:TJZIiI‘\;;kHIUIJIO! to cleplov and run mobile apps
2 Create an Android application that shows Hello + name of the user and run it on an
| cmulator. -
3 | Create an dpi)llLdI]Ul‘l that takes the name from a text box and shows hello message
along with the name entered in text box, when the user clicks the OK button.
——l_j‘ ) Develop an AN DRIOD application that uses GUI components, Font and Colors, B
5 :1 Write an application that draws basic graphical primitives on the screen.
- Dwulop an application that uses Layout Managers and cvent listeners.
J 7 Create and L. ogin applic.atlon as above. On successful login, open browser with any
7 A,,,,‘ URL. -
8 | Testing mobile app - unit testing, black box testing and test automation.
% __Lgl_(._’l_tgc}[l_l(_)s application that can play audio and video files.
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"! 0 Write an 10S application that creates alarm clock. e e

\ 11 Devise an i0S application that draws basic graphical pnmmves (uudnglc. circle) }
on the screen. e

} 12 Build an iOS mobile application that create, save, upddtc “and delete data in a ]

| database. . |

Text Books:

1. Anubhav Pradhan, Anil V Deshpande, ** Mobile Apps Development™ Edition: I
5 Jeff McWherter, Scott Gowell “Professional Mobile Application Development™, John

L.

Wiley & Sons, 2012.

Reference Books:
1. ZigurdMednieks, L. Dornin, G. Blake Meike, M. Nakamura," Programming Andriod, Ist
Edition, O’Relly Publication, 2011.

(8]

A. Allan” Learning iPhone Programming”, Ist Edition, O"Relly Publication, 2010.

3. Neal Goldstein, Tony Bove, “iPhone Application Development  All-In-One  For
Dummies”, John Wiley & Sons.

4. Teach Yourself Android Application Development In 24 Hours, Edition: I, Publication:

SAMS.

Course Code: PGCA1935
Course Name: Simulation & Modelling

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes:Students will be able to:
CO# Course outcomes
COl Explain fundamental concepts of simulation, system modeling, and Montu  Carlo methods.

cOo2 Apply numerical computation techniques for discrete and Lontmuoux slmu](mun mod;ls

CO3 | Analyze input data using statistical methods, distribution fitting, and goodness-of-fit tests.

Page 66 of
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CO4 Evaluate simulation models through verification, validation, and output analysis techniques.

COs Design and simulate queuing systems and interpret their performance measures.

| and experimentation.

CO6 | Utilize simulation software and languages (e.g., GPSS, MATLAB, C++/Java) for modeling

I

Contact hours

F)?f;iilc?l_comenis
! Part A

Inventory Concept: The technique of Simulation, Major application areas,
concept ol a System, Environment, Continuous and discrete systems,
| systems modeling types of models progress of a Simulation Study, Monte
Carlo Method, Comparison of Simulation and Analytical Methods.

Continuous System Simulation.

Input Modeling- Data collection, Identifying the Distribution with Data:
Histograms, Selection of the Appropriate Family of Distributions, Quantile-
Quantile Plots. 100 Parameter Estimation: Sample Mean and Sample

applied to Simulation inputs: Chi-Square and Chi-Square with Equal
Probabilities, Kolmogorov-Smirnov Tests, pValues and Best Fits.

Verification and Validation of Simulation Models- Verification and
Validation of Simulation Models. Calibration and Validation: Face Validity,
Validation of Assumptions, Input-Out Transformation Validation.

simulation. Stochastic Nature of the Output Data. Measures of Performance
and Estimation: Point Estimation and Confidence-Interval Estimation.

Probabilities. Output Analysis of Steady State Simulations: Initialization
Bias, Error Estimation, Replications, Sample Size and Batch Means for
| Interval Estimation.

| Numerical Computation Technique for discrete and continuous models. |

Variance and various biased and unbiased Estimators. Goodness of Fit Tests |

Output Analysis of a Single Model- Output analysis and types of

Output  Analysis  for Terminating Simulations and Estimation of |

26 Hours

Part B

of single-server queue, Simulation of two-server queue.

some existing software popular and useful in the industry, e.g., Arena,
AutoMod, Extend, Flexsim, Micro Saint, ProModel, Quest, SIMULS,

C+4/Java/GPSS/SSIE ete. Experimentation and Statistical-Analysis Tools:
common features and relevant current products.

Simulation Languages: Basic Introduction to Special Simulation
Languages:-GPSS/ MATLARB/ Network Simulators.

- Simulation of Queuing Systems: Rudiments of queuing theory, Simulation |

WITNESS cte. Simulation using languages and  environments like |

Simulation Software- Integrated environments. Examples and review of |

18 Hours
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Text Books:

I

)

he s

Jerry Banks, John S. Carson I, Barry L. Nelson and David M. Nicol, Discrete-Event
System and Simulation, Prentice Hall of India, New Delhi, 2005
Gordon, G: System Simulation, Prentice-Hall; 2 edition (1979).

Reference Books:

()

Gabriel A. Wainer, Discrete-event modeling and simulation: a practitioner’s approach.
CRC Press, 2009

Bernard P. Zeigler, Herbert Prachofer, Tag Gon Kim, Theory of modeling and simulation:
integrating discrete event and continuous complex dynamic systems, Academic Press,
2000.

Neal Goldstein, Tony Bove, “iPhone Application Development  All-In-One  For
Dummies”, John Wiley & Sons. Bhat, U. Narayan, An Introduction to Queueing Theory:
Modeling and Analysis in Applications, Springer 2008 (Birkhduser Boston).

James J. Nutaro, Building software for simulation: theory and algorithms. with
applications in C++. Wiley, 2010.
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Course Code: PGCA1936
Course Name: Simulation & Modelling Laboratory

Program: MCA - L:0T:0 P:4 ]
T}EEBEE fglﬂpUtéi 7\—|;p|1u1110ns o Credits: 2 ]
Semester: 3" Contact hours: 4 hours per week
' Theory/Practical: Practical Percentage of numerical/design problems: - |
Internal max. marks: 70 Duration of end semester exam (ESE): 3hrs
External max. Lnilrks 30 Elective status: Elective-II

_Total marks: 100

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

C()UI.SL‘ ()utcnmu Sludunts will be able to:

CO# Course outcomes

COl Duﬂonsu ate 'VIAT[ AB basics and branching statements.

CO2 Appl\ MAT l f\B B for matrix operations and computations.

CO3 | Develop programs for data visualization and plotting.

Co4 | Ana|)ﬁ£g_d_|1_d_s_ppulate real-time and dynamic systems.
| COS Evaluate random numbers using statistical tests.

CO6 Desu,n and simulate queuing and inventory systems.

Sr. No. Asslg,nments
ji - Instalkl_t_lon of MATLAB.
| 5_: —7' Write a p'x_{)-u am in MATLAB using different types of branching statements.
13 | Write a program to perform basic matrix operations.
| 4 WAP to plot different types of graphs in MATLAB.
5 | Writca MATLAB code to plot with the elements of its vector representation
9_:_ . :77_ F’Tugégﬁipn simulation of real time systems for automation purpose.
7 | Simulation of continuous and discrete systems.
8 [ Programs on testing the random number set for uniformity and
independence — Kolmogorov-Smirnov test, Chisquare test, Runs test and
| Autocorrelation test.
9 Pmyams on simulation of single and two-server queuing systems..
Tﬁiff i Programs on slmuldtlon of an inventory system.
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Text Books:

I. Jerry Banks, John S. Carson II, Barry L. Nelson and David M. Nicol, Discrete-Event
System and Simulation, Prentice Hall of India, New Delhi, 2005
2. Gordon, G: System Simulation, Prentice-Hall; 2 edition (1979).

Reference Books:

1. Gabriel A. Wainer, Discrete-event modeling and simulation: a practitioner's approach,
CRC Press, 2009

Bernard P. Zeigler, Herbert Prachofer, Tag Gon Kim, Theory of modeling and simulation:
integrating discrete cvent and continuous complex dynamic systems, Academic Press,
2000.

ro

Course Code: PGCA1921

Course Name: E-Commerce & Digital Marketing L4
| Program: MCA L4 T:0 PO ]
Branch: Computer Applications Credits: 4 D
Semester: 3 Contact hours: 44 hours » ‘
‘Theory/Practical: 7Thu)ry Pcrunta@}inﬁ:_:ﬁérna[/(lc I“l] plohluns --
Internal max. marks: 30 Duration of end SQF!'ICS[OI é_x;l_r?{ (_lrgl—) _1hrs
External max. marks: 70 Elective status: Elective- Il ]
Total marks: 100 RN Myiw

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes: Students will be able to:

CO# Course outcomes
CO!l | Understand various applications and scope of ecommerce. f s
CO2 | Acquire knowledge of various payment modes used in ccommerce lodd\ l

' CO3 | Learn the usage of Electronic Data Interchange in de,tall ‘

CO4 | Describe how and why to use digital marketing for I'nulllp]i., 20: als within a lar ger
marketing and/or media strategy, Developing effective digital and social media

Strategies o A
COs5 Understand the major digital marketing channels - online advertising:

Search Engine Optimization (SEO) and Social Engine Marketing (SEM and social

media

' CO6 | Learn to develop strategy and plan of website
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| Detailed contents Contact hours
. - Part A 22 Hours
Introduction to Electronic Commerce: Technical Components of E-
commercee, E-Commerce Framework, E-Commerce Applications and
Electronic Business. Internet Service provider and World wide web.
Architectural  Framework for Electronic Commerce, WWW as the

Architecture and Hypertext publishing.

Elcctronic payment System : Types and Traditional payment, Value
exchange system, Elcectronic funds transfer, Digital Token Based Electronic
Payment System. Smart Cards — Credit Cards, Risk in Electronic Payment
| Systems, Designing l:lectronic Payment Systems.

| Electronic Data Interchange : Concepts and applications of EDI and
Limitation. EDI and Electronic Commerce standardization and EDI - EDI

' Software Implementation. EDI Applications in Business — EDI: Legal,

\
1 Security and Privacy issues. - Governance for India : Indian customer EDI |
| system and Service centres. :

[ - - Part B i 22 Hours

| Introduction to Digital Marketing : Components of Online Marketing (Email,
- Forum, Social network. Banner, Blog) , Impact of Online Marketing, Basics
of Affiliate Marketing, Viral Marketing, Influencer Marketing, Referral

Marketing.

Search ngine Optimization (SEO) and Social Engine Marketing (SEM).:

E
Marketing, Online Advertising, Mobile Marketing, Web analytics and Email }

[mportance of Internet and Search Engine and Role of Keywords in SEO, |
On-Page Optimization (Onsite) and Off Page Optimization.
‘ [ntroduction to Social Media Marketing (SMM).

1
|
| |
\ Website Planning & Creation : Content Marketing Strategy, Keywords!
i Rescarch and Analysis. Web Presence and Creating content. \

|

' Successful content marketing strategies and casc studies.

e P e e

Text Books:

4. Whitley, David, “E-Commerce Strategy. Technologies and Applications”, Tata McGraw Hill.

5. Laudon and Traver. “E-Commerce: Business, Technology & Society™, Pearson Education
6. Damian Ryan. Calvin Jonc. Kogan Page: “Understanding Digital Marketing: Marketing
Strategies for Engaging the Digital Generation”.

Reference Books:
1. Scema Gupta. Digital Marketing, McGraw Hill
2. Puncet Singh Bhatia, Fundamentals of Digital Marketing First Edition, Publication
Pearson.
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3. Shivani Karwal, “*Digital Marketing Handbook: A Guide to scarch Engine
Optimization, Pay Per Click Marketing, Email Marketing and Content Marketing”.
CreateSpace Independent Publishing Platform, Ist edition.

4. lan Dodson, The Art of Digital Marketing: The Definitive Guide to Creating
Strategic, Targeted and Measurable Online Campaigns, Publication Wiley India Pvt
Ltd.

5. Venakataramana Rolla, “Digital Marketing Practice guide for SMB: SEO, SEM and
SMM™, CreateSpace Independent Publishing Platform, First edition.

Course Code: PGCA 1955
Course Name: e-Commerce and Digital Marketing Laboratory

Program: MCA L:0 T:0 P:4 - ) |

Branch: Computer Applications Credits: 2 ﬁ: ‘7— :i ) _7_7{'

Semester: 3" Contact hours: 4 hours per week | o

Internal max. marks: 70 Theory/Practical: Practical DR

External max. marks: 30 Duration of End Semester l~7\am (ESE): 2 ?hlx =

Total marks: 100 Elective status: Elective-ll . e
Prerequisite: --

Co requisite: --
Additional material required in ESE:--
Course Outcomes: After studying this course, students will be ablg to:

CO# Course Outcomes

COl | Understand of implementation of eccommerce applmmons

I

1

|

1

CO2 | Learn to develop and implement digital marketing strategy and pldn _r ]
CO3 | Implement and developing effective digital and social media strategies l
. l

|

4

CO4 | Implementation and working on the social, and security issues concerning the digital
marketing and e-commerce.
COS5 | Learn about how increase sale, attract new customer and enhance brand. pel«.Lpllon ‘1 W

——
|

| CO6 | Learnto develop blogs i

Instructions: Instructor can increase/decrease the experiments as per the requirement.
Assignments:

Develop Strategy/ Case Study for a Company/ Website enhancing its Online visibility using
following tools/channels:

Social media marketing and optimization
YouTube Marketing

Facebook marketing

Email marketing

LinkedIn

Twitter

Google Analytics

Mobile Advertising

N AW N
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9. E@t}pj Marketing: Optimize customer and user experience
10, Creating & publishing Blogs

Text Books:

I. Whitley, David, “E-Commerce Strategy, Technologies and Applications”, Tata McGraw Hill.

2. Laudon and Traver, “E-Commerce: Business, Technology & Society”, Pearson Education

3. Scema Gupta, “Digital Marketing”, McGraw Hill

4. Puneect Singh Bhatia, “Fundamentals of Digital Marketing”, Pearson.

5. Shivani Karwal, “Digital Marketing Handbook: A Guide to search Engine Optimization,
Pay Per Click Marketing, Email Marketing and Content Marketing”, CreateSpace
Independent Publishing Platform, 1st edition.
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Course Code: PGCA1931
Course Name: Software Testing & Quality Assurance

' Theory/Practical: Theory
Internal max. marks: 30
External max. marks: 70

 Total marks: 100

Elective status: Elccli»yrcf-rl‘l_

Prerequisite: Software Engineering (PGCA1912)
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes:Students will be able to:

CO# Course outcomes

COl | Explain software testing fundamentals and testing levels.

CO2 | Apply black-box and white-box testing techniques.

CO3 | Analyze object-oriented testing methods. -
CO4 Evaluate testing for web, real-time, and other systems.

cos Assess software quality standards and metrics.

| CO6 | Apply risk management and configuration managemen

Detailed contents 7 ]
Part A

Software Testing: Testing. Verification and Validation, Test Strategies for
Conventional andObject Oriented Software, Unit Testing, Integration
Testing, Validation Testing, Alpha andBeta Testing, System Testing.
' Recovery Testing, Sccurity Testing, Stress Testing,Performance Testing.
Metrics for Source Code, Metrics for Testing, Debugging Process,
Debugging Strategies.

Testing Techniques: Software Testing Fundamentals, Black Box and White
Box Testing,Basis Path Testing, Flow Graph Notation, Independent Program
Paths, Graph Matrices,Control Structure Testing, Condition Testing, Data
Flow Testing, Loop Testing, Graph BasedTesting Methods, Equivalence
Partitioning,

Object Oriented Testing Methods: Applicabilityof Conventional Test

Program: MCA L:4 THO PO
Branch: Computer Applications Credits: 4 -
Semester: 3" Contact hours: 44 hours

Duration of end semester exam (ESE): 3 hrs
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BasedTesting, Scenario-Based Testing, Random Testing and Partition
Testing for Classes,InterClass Test Case Design.

Testing Process and Specialized Systems Testing: Test Plan Development.
RequirementPhase, Design Phase and Program Phase Testing, Testing
Client/Server Systems. TestingWeb based Systems, Testing Oftthe-Shelf
Software, Testing in Multiplatform Environment,Testing for Real Time

Systems, Testing Sceurity. |
o - Part B " 18 Hours

Software Quality Assurance Concepts and Standards: Quality Concepts.
Quality Control.Software Quality Attributes, Quality Assurance, SQA
Activities,  Softwarc ~ Reviews,  Formal  Technical = Reviews,
ReviewGuidelines, Softwarc Reliability, Software Safety, Quality
Assurance Standards, ISO 9000,ISO 9001:2000, ISO 9126 Quality Factors,
CMM, CMMI, PCMM, TQM, Six Sigma, SPICE, Software Quality
Assurance Metrics.

' Risk Management and Change Management: Software Risks, Risk
| Identitication, RiskProjection, Risk Refinement, The RMMM Plan,
Software Configuration Management,Baselines, Software Configuration
[tems, SCM Process: Version Control, Change Control,Configuration Audit,
Configuration Management for Web Engineering.

Text Books:

1. Software Quality Assurance — From Theory to Implementation, Daniel Galin, Pearson
Iiducation

2. Software Testing Techniques, Boris Beizer, Dream Tech Press.

Reference Books:

Roger S. Pressman, Software Engineering, 8/e, McGraw Hill, 2014.

Effective Methods for Software Testing, Third edition, William E. Perry, Wiley India.

Software Testing - Principles and Practices, Naresh Chauhan, Oxford University Press
Walker Royce, Software Project Management: A Unified Frame Work, Pearson Education.

ol o

Course Code: PGCA1956
Course Name: Software Testing & Quality Assurance Laboratory

Program: MCA L:0 T:0 P: 4
-ffr;ﬁél{ Compmer /\'§|3_I_1'cauons Credits: 2
—S-Ergljt;t_tr__}:r__—_ Contact hours: 4 hours per week
Theory/Pr amca[ Pmum} Percentage of numerical/design problems: - |
'iﬁi‘c] ngl_u]g\ _njg_lljs 20 _4 - Duration of end semester exam (ESE): 3 hrs
Exter nal max. marks: 30 Elective status: Elective-II

"l otal mar ks lOO

Prerequisite: Software Engineering (PGCA1912)

Page 75 of



I. K. Gujral Punjab Technical University

Master of Computer Applications (MCA) (Annexure-111)

Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes: Students will be able to:

CO# Course outcomes

COl Demonstrate test case creation and documentation.
CO2 | Apply manual testing for basic functionalities.

CO3 | Analyze test scenarios for web applications.

CO4 | Apply data flow, path, and boundary testing.

COS5 | Design test cases for dynamic features and performance.

CO6 | Utilize automated testing tools for test automation. il

Instructions: Instructor can increase/decrease the experiments as per the requirement.

Assignments:

Introduction to Test Cases, How to create a simple test case and record it in the
excel file. |

E—— e s e

2. | Developing Login functionality and testing them manually and ering the data in \
the sheet. N ,,"
3. Testing the registration functionality i
% Testing flight reservation system and recording test cases |
3. Testing the date field scenario programmatically and rccording tc:;:ca:cs. 7 -
6. Taking scenario of product description functionality in ecommerce website.
7. Taking a scenario of payment functionality and order history 7in ecommerce website. ]
R
8. Practicing the data flow testing taking some another logic and implying path testing ‘
9. Taking up path testing i
10, Developing a logical code to test boundary value exemptions |
L} Create an image upload functionality and make their test cases v '
12.| Teams will make HTML CSS design templates in hours and pugr;l_lo—g(;ui A —4‘
performance testing - - ‘
13. Developing applications to automate basis path testing. ‘
14.| Exposure to automated testing tools such as Rational test manz;ge_l_'-._éa&wﬁﬂlﬂfi(i)ullfmlﬁnvcr

or any other similar tools

Text Books:

3. Software Quality Assurance — From Theory to Implementation, Danicl Galin, Pearson
Education
4. Software Testing Techniques, Boris Beizer, Dream Tech Press.

Reference Books:
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4. Roger S. Pressman, Software Engineering, 8/e, McGraw Hill, 2014.

A

6. Software Testing

Effective Methods for Software Testing, Third edition, William E. Perry, Wiley India.
- Principles and Practices, Naresh Chauhan, Oxford University Press

Walker Royce, Software Project Management: A Unified Frame Work, Pcarson Education.

(Annexure-111)

Course Code: PGCA1976
Course Name: Machine Learning and Data Analytics using Python

Branch:

Pr 001 am: MCA

L: 4 T:0 P:0

Compule: ‘Applications

Credits: 4

Semester: 4" o
Theonv/]’lactlcal Thww
lnlunal max. malks 30

External max. nmrl\s 70

Contact hours: 44 hours

Percentage of numerical/design problems: --

Duration of end semester exam (ESE): 3hrs |

Elective status: Core

' Total marks: 100

Prercquisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course ()utcnmcs Studcms will be able to:

[con [ Course outcomes
Col |E xplain basic machine learning concepts. o
E o2 &;;31)_-1 CU—I-L;-M-)H_I-L—L}_]‘H_IQULQ for prediction.
'co3 | ;B;l-\_;é_g—lustu mg and classification algorithms.
:59-4 — I !T‘Ifé’@( A and neural networks basics. . B
COs Apply Python, T\uml’y and Pandas for data analysis. “
‘-C‘—O—ﬁ- Create data w#uallmlmni uimg Matplotlib.

learning.

Det: ulcd umlcnts

neural networks.

Part B
Introduction to Python Programming: Data types, operators, control
structures, functions, modules.

' Numpy: Introduction to numpy, arrays, array indexing, operations |

Contact hours
Part A 22 Hours
Machine Learning: Introduction, supervised, unsupervised, reinforcement
Regression: Lincar Regression, linear classification, logistic regression. |
|
. . s i |
Clustering: K nearest neighbour, decision trees, Random forest. |
' Classification: Naive Bayes. principal component analysis, Introduction to
22 Hours
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Pandas: Introduction to pandas, series, group by, DataFrames, missing data.,
merging, joining, concatenating, operations, data input and output.

Matplotlib: Plotting, markers, line, labels, grid, subplot, scatter, bars,
histograms, pie charts. ]

- —— ]

Text Books:

w_rq_—

Simplified Machine Learning, Pooja Sharma, BPB Publications, 2024.

Machine Learning using Python, M Pradhan, U Dinesh Kumar, Wiley, 2015.
Introduction to Machine Learning with Python: A Guide for Dta Scientists, Andreas
Muller, OReilly, 2016.

Python for Data Analysis: Data Wrangling with Pandas, NumPy. and [Python, Willian
Mckinney, O’Reilly, 2017.

Reference Books:

Data Preparation and Analysis, Pooja Sharma, 2025.

Machine Learning Applications Using Python: Cases Studies from Healthcare, Retail,
and Finance, Puneet Mathur, Apress, 2019.

Python for Data Science For Dummies, John Paul, Luca, Massron, Wiley, 2019,

Course Code: PGCA 1958
Course Name: Advanced Web Technologies

' Program: MCA L:4 T:0 P:0
Branch: Computer Applications Credits: 4 -
Semester: 4" Contact hours: 44 hours
Theory/Practical: Theory Percentage of numerical/design prohlcﬁl_s:_:-ﬁ
Internal max. marks: 30 Duration of end seﬁfé-s_t_g:f e_xglm_@g_[:) 3hrs |
External max. marks: 70 Elective status: Corec
Total marks: 100 ‘

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes: Students will be able to:

CO# Course outcomes

COl Understand client-side and server-side programming. |
CO2 | Learn to represent web data and XML document handling. .

CO3 | Understand AJAX and relevance. ]
CO4 | Develop a dynamic webpage by the use of java PHP and MySQL. e
COS5 | Ableto learn how to perform basic CRUD database operations in a Dynamic Website.
COo6

Learn about web services and their development. |
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Detailed contents Contact hours

Part A 22 Hours
PHP: Scrver-side web scripting, Installing PHP, Adding PHP to HTML,
Syntax and Variables, Passing information between pages, Strings, Arrays
and Array Functions, Numbers, Basic PHP errors/ problems.

Advanced PHP and MySQL: PHP/MySQL Functions, Displaying queries
in tables. Introduction to PHP OOPs concepts, Building Forms from queries,
String and Regular Expressions, Sessions, Cookies and HTTP, Type and
Type Conversions, E-Mail '

' Introduction to Web Services: Use of Web Services, Types of Web
Services, Introduction to Content Management System CMS (Types,
Usages, Benefits).

Part B 22 Hours 1

XML Introduction to XML, XML Basics, XML Syntax and Editors, ‘
documents, Elements, Attributes. Creating XML documents.

Ajax : Introduction and Use of Ajax in Website.
jQuery : Introduction, jQuery Ul: Date picker, auto complete, tooltip, |
accordion, retrieving page content, manipulating page content, working with '
| events.

Introduction to Bootstrap : Components of Bootstrap

Introduction to Node.js: Node Package Manager (NPM), Node.js
Webserver — Server and Clients.

React: Introduction to React)S, Environment Setup, JSX, Components,
P State, Props, Validating Props, Component AP, Component Life Cycle,
[Forms. Events

Text Books:

Steven Holzner, “PHP: The Complete Reference”, TATA McGraw Hill, 2015.

Roger S Pressman, David Lowe, “Web Engineering: A Practitioner's Approach™, TMH.
W. Jason Gilmore,“Beginning PHP and MySQL: From Novice to Professional™, Apress.
“Learning PHP, MySQL, JavaScript, CSS and HTML 5, Robin Nixon, O'Reilly
publication

9.  Web Technologies, Black Book, dreamtech Press

10.  Alex Young, “Node.js in Action”, 2ed, Bradley Meck

% = o

Reference Books:
I. Jesus Caspagnetto, “Professional PHP Programming”, Wrox Publication.

2. P.J. Deitel & H.M. Deitel, “Internet and World Wide Web How to program™, Pearson
3. Harwani, “Developing Web Applications in PHP and AJAX™, McGrawHill

4. Ralph Moseley and M. T. Savaliya, “Developing Web Applications”, Wiley-India

5. HTML 5. Black Book, Dreamtech Press
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Course Code: PGCA1977
Course Name: Machine Learning and Data Analytics using Python Laboratory

Program: MCA L:0 T:0 P:4

Branch: Computer Applications Credits: 2 R
‘Semester: 4 Contact hours: 4 hours per week .
Theory/Practical: Practical Percentage of numerical/design problems: --
Internal max. marks: 70 Duration of end semester exam (ESE): 3hrs
External max. marks: 30 Elective status: Core o T

Total marks: 100

Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Qutcomes: Students will be able to:

CO# Course outcomes

COl |Develop knowledge of various learning models of data.

CO2 [Implement a wide variety of learning algorithms.

CO3 |Understand how to evaluate models generated from data.

CO4 |Apply the algorithms to a real-world problems.
CO5 Optimize the models learned and report on the expected accuracy that can be achieved by
applving the models.

CO6 |Analyse data using Python mataplotlib.

Instructions:
1. Students may develop the assignments in Python.
2. Standard data sets or assumed data sets may be used for developing ML

programs.

Assignments:

I Design and evaluate a data model using Linear Regression.
Design and evaluate a data model using Logi—st_ig chrcssioi{
Design and evaluate a data model using KNN. -
Design and evaluate a data model using K Means Clustering. 7

IR

Design and evaluate a data model using SVM.

6. Design and evaluate a data model using PCA.

matplotlib.

7. Design and evaluate a data model using Decision Trecs.
8 Design and evaluate a data model using Random Forest.
9 Compare the performance of all the above ML techniques on a similar data set using

Reference Books:

1. Introduction to Machine Learning with Python: A Guide for Data Scientists, Andreas C.
Miiller, Sarah Guido, O'Reilly Media.
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2. Understanding Machine Learning: From Theory to Algorithms. Shai Shalev-Shwartz.
Shai Ben-David, Cambridge University, Press. |

Course Code: PGCA 1960
Course Name: Advanced Web Technologies Laboratory

_[’_llggru_m_:_ylgé‘jm“ L:0 T:0 P:4
| Branch: Computer Applications Credits: 2
| Semester: 4”‘ Contact hours: 4 hours per week
Internal max. marks: 70 Theory/Practical: Practical |
[jljjf[l llfll‘lld‘L mark -ks: 30 ____' Duration of End Semester Exam (ESE): 3hrs
| Total marks: 100 Elective status: Core

Prercquisite: --
Co requisite: --
Additional material required in ESE:
~ Install the following on local machine
o Apache web server OR Tomcat application server locally
o Install MySQL
o PHP and configure it to work with Apache web server and MySQL

Course Outcomes: /\ttu studymg this course, students will be able to:

(‘()# Course Qutcomes

COl | Understand the advance concepts of website development.

| CO2 | Provide skills to design and develop dynamic web sites.

CO3 | Work lﬂLleLHdLnllV for database programming for web applications

CO4 | Understand conce pts of ;Quu'y methods, AJAX, Bootstrap and REACT

COS | Conncet Website with an Database Server and perform basic CRUD operations.

™ COo6 Deva.lop mar I\u ready website, to be used by clients.

Instructions: Instructor can increase/decrease the experiments as per the requirement.
Assignments: All the Practical Assignments need to be carried on specific applications.
(Example: Inventory Management System, Bus/Airline/Railway Reservation System, Student
Management System etc.)

Prqcme Pu)ﬂmlm \Vllh PHP

26.] PHP Code to display today’s date in dd-mm-yyyy format.

27. PHP Code lO check if number is prime or not.

28. PHP Code to pr rint first 10 Fibonacci Numbers.

29.| PHP Code to read data from txt file and display it in html table (the file contains info
in format Name: Password: Emalil )

,,,,,,

" 30.] PHP bnnpl for loun authentication. Design an HTML form which takes username
| and password from user and validate against stored username and password in file.
PHP Script for storing and retrieving user information from MySql table.

e Design A HTML page which takes Name, Address, Email and Mobile No. From

user (register.php )
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¢ Store this data in MySql database / text file.
e Next page display all user in html table using PHP (display.php)

32.

PHP Script for user authentication using PHP-MYSQL. Use session for “storing
username.

_ S —

Implement the following with specific web applications “

33.| Create HTML page for chosen application that contain textbox, submit/ reset button. ‘
- Write php program to display this information and also store into text file.
34.| Create XML documents for chosen apphcatlon and validate using DTD and schema.

Also render the content of XML document using XSL.

Scenarios include
e XML document must have attributes and elements so that they can be

validated against DTD/Schema.
e Check the data types of variables declared in XML document using Schema.
e Display the details of data contained in XML document in a table using ;
XSL. -
35., Embed the JQuery features for the application chosen.

Perform the Scenarios using JQUERY ready function

e In login form, define username and password constraints and ensure that the
credentials follow them.

e In registration form, username must be of atleast 6 characters. Password must be
of atleast 8 characters and follow password constraints. Password and confirm |
password fields must match with each other. E-mail id must be of the form
“yourname(@domain.com”. Mobile number must be of 10 digits only and starting
digit must be any number from 6-9 etc..

e Use the get and post methods for server SIdC communication.

36.) Modify the specific web applications to use AJAX to show the result on the same
page. ]

37.| Enhance functionality of the specific web applications using BOOTSTRAP 7

38.| Create a responsive Photo Gallery in BOOTSTRAP B

39.| Suppose you have a list of Students having Student’s Name, Roll Number. Marks in |
five subjects, Show this list in a responsive table in BOOTSTRAP .

40.| Modify your answer for above question with PHP and MYSQL. database and Per form
CRUD operations with AJAX S

41.| Build a Password Strength Check App with JQuery. You can use AJAX for form
validation and add an alert when the user enters a weak password. -

42.| Build a Registration Form and Validate it with JQuery. Registration Form must have
at least 10 elements.

43.| Design a Sign In, Sign Up and Forgot Password Page with BOOTSTRAP. Use PHP |
and MYSQL to store Sign Up data in Database. - -

44.| Create a Star Rating System in JQuery. ) -

45.| Create a simple To-do list Application with REACT )

46.| Create a Calculator with REACT R

47.| Create a Photo Gallery with REACT. Also implement search operation -

48.| How can you create a Portfolio App with Node.js? i

49.| Create a simple Shopping Cart with REACT and Node.js o

50.| Modify your Shipping Cart with JQuery, JSON and AJAX lel](.thl’ldllty o
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Reference Books:

Additig

"11. Roger S Pressman, David Lowe, “Web Engineering: A Practitioner's Approach”, TMH.
12. Steven Holzner, “PHP: The Complete Reference”, TATA McGraw Hill, 2015.
13. W.Jason Gilmore,”Beginning PHP and MySQL: From Novice to Professional”, Apress.
14. Learning PHP, MySQL, JavaScript, CSS and HTML 5, Robin Nixon, O’Reilly
publication
Course Code: PGCA1937
Course Name: Cloud Computing
Program: MCA L:4 T:0 P:0
[ Branch: Computer Applications Credits: 4
Semester: 4" Contact hours: 44 hours
| ;Tfl&?ﬂﬁr?cﬁégf;ﬁwd—);;— Percentage of numerical/design problems:
Internal max. marks: 30 Duration of end semester exam (ESE):
" External max. marks:70 Elective status: core/elective Elective-III
Total marks:100

Prerequisite:
Co requisite:

ynal material required in ESE:

Course Qutcomes: Students will be able to

Detail

CO# | Course outcomes
Compare cloud with grid, cluster, and distributed computing.

Mt

Explain cloud computing fundamentals and paradigms.

Apply cloud migration and virtualization techniques.

Analyze capacity planning and resource management.

Evaluate SLLA. security, and cloud storage.

| Assess advanced cloud technologies and platforms.

ed contents Contact hours

Part A

Overview of Computing Paradigm: Recent trends in Computing -
Grid Computing, Cluster Computing, Distributed Computing, Utility
Computing, Cloud Computing.

Introduction to Cloud Computing: Vision of Cloud Computing,
Defining a Cloud, Cloud Reference Model, Deployment Model,
Characteristics, Benefits of Cloud Computing, Challenges ahead. Cloud
computing vs. Cluster computing vs. Grid computing.

Migrating into a Cloud: Introduction, Broad approaches to Migrating
into the Cloud, The Seven-Step Model of Migration Into a Cloud.

22 hours
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Virtualization:  Introduction,  Characteristics  of  Virtualized
environment, Taxonomy of Virtualization techniques, Virtualization and
Cloud Computing, Pros and Cons of Virtualization, Technology
Examples- Xen, VMware, Microsoft Hyper-V.

Capacity Planning: Introduction, Defining Baseline and Metrics-
Baseline Measurements, System Metrics, Load Testing, Rcsourccl
Ceilings, Server and Instance types; Network Capacity, Scaling. |

Part B
SLA Management in Cloud Computing: Inspiration, Traditional 22 hours
Approaches to SLO Management, Types of SLA, Life Cycle of SLA,
SLA management in Cloud. Automated Policy-based management.
Securing Cloud services: Cloud Security, Securing Data- Brokered
Cloud Storage Access, Storage location and tenancy, Encryption,
Auditing and compliance.
Cloud Storage: Provisioning Cloud Storage, Virtual storage
containers, Cloud Storage Interoperability (CDMI, OCCI), Database
Storage, Resource Management,
Advance Topics in Cloud:Energy Efficiency in cloud, Market
Oriented Cloud Computing, Federated Cloud Computing, Mobile
Cloud Computing, Fog computing, BigData Analytics, Basics of [oT.
Cloud Platforms in Industry: Amazon Web Services-Compute |
Services, Storage Services, Communication Services, Additional w
Services. Google AppEngine-Architecture and Core Concepts, .
Application Lite Cycle. Cost Model. Microsoft Azure-Azure Core
Concepts, SQL Azure, Windows Azure Platform Appliance.

Text Books:

I. Mastering Cloud Computing, Rajkumar Buyya, Christian Vecchiola, and
ThamaraiSelvi, Tata McGraw Hill, ISBN-13: 978-1-25-902995-0, New Delhi.
India,Feb 2013.

o

2980-3,New Delhi, India, 2011.
3. Cloud Computing: Principles and paradigms, Raj Kumar Buyya. James Broberg.

(Annexure-111)

Cloud Computing Bible, Barrie Sosinsky, Wiley India Pvt. Ltd. [SBN-13: 978-81-265-

AndrezeiM.Goscinski, Wiley India Pvt. Ltd, ISBN-13: 978-81-265-4125-6,New Delhi,

India, 2011

Reference Books:

I. Cloud Computing For Dummies, Fern Halper, Hurwitz, Robin Bloor. Marcia Kaufman,

Wiley India Pvt. Ltd, ISBN-13: 978-0-47-0597422, New Delhi, India, 2011.

(3]

India Pvt. Ltd, ISBN-13: 978-8-12-6528837, New Delhi, India, 2011.

E Books/ Online learning material:

Dr. Saurabh Kumar, Cloud Computing: Insights Into New-Era Infrastructure, Wiley

I. P.D.Kaur, I. Chana, Unfolding the distributed computing paradigm. in:Proccedings of

the IEEE International Conference on Advances in Computer Engineering, ACE.
Bangalore, Karnataka, India, 2010, pp. 339-342.

[e]

Publ. 800 (2011) 7.

P.Mell and T. Grance, “The NIST definition of cloud computing (draft), NIST Spec.
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Course Code:PGCA 1938
Course Name: Cloud Computing Laboratory

Program: MCA L:0 T:0 P4
' Branch: —(Tm};llgl thhmtmna Credits: 2 }
Semester:d" Contact hours:4 hours per week
7’]?15(7)17\;/513&;&1[- Practical Percentage of numerical/design problems:
Internal max. marks: 70 Duration of end semester exam (ESE): -
' External max. marks: 30 Elective status: core/elective Elective-I11
W Ot‘ll marks: 100

Prerequisite: Working Knowledge of Linux Operating system
Co requisite:

Additional material required in ESE:

Course Outcomes: Students will be able to

CO# Course outcomes

COl  [Dev elop know lLdQL of various learning models of data.

co2 ]mplumnt a wide udmty of learning algorithms.

CO3 |Understand how to udluau. models generated from data.

CO4 Appl) the alum]thms 1o a real-world problems.

COs ()ptuma the models lcarned and report on the expected accuracy that can be achieved by

_ lapplying the models.
COo6 ’\“dl“‘ ddhl u»mg Python mataplotlib.

| Sr. No. } E xpcumenl Name

l. Enlist various companics in cloud business and the corresponding services
| _pmvtdui by them and tag them under SaaS , PaaS & laaS.
2. \ Create a warchouse application using tools supplied by any SaaS provider.
3. R Implementation of Para-Virtualization using VM Ware*s Workstation/

‘ Oracle’s Virtual Box and Guest O.S. Learn creation, migration, cloning
\
- and managing of virtual machines.

4, Using public cloud service providers tools for exploring the usage of laaS,
| PaaS and SaaS cloud services.
5. Interact with Cloud Storage and conduct typical management tasks such as

buci\ct ch‘m’nn ﬁlc tramfurs Access Control Lists (ACL) permissions and

6. Scmng up a private LlOle using open source tools (Eucalyptus/Open Stack
| ete. ).
| |

Reference Books:
I. Cloud Computing For Dummies, Fern Halper, Hurwitz, Robin Bloor, Marcia Kaufman,
Wiley India Pvt. Ltd, ISBN-13: 978-0-47-0597422, New Delhi, India, 2011.
2. Dr. Saurabh Kumar, Cloud Computing: Insights Into New-Era Infrastructure, Wiley
India Pvt. Ltd, ISBN-13: 978-8-12-6528837, New Delhi, India, 2011.
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Course Code: PGCA1963
Course Name: Digital Image Processing
Program: MCA L4  T0 PO
ﬁ?’ﬁ?ﬂﬁnpﬁl;r /\pphLatmnx Credits: 4
Semester: 47 Contact hours: 44 hours o i
' Theory/Pr -actical: T hwrv Percentage of numerical/design problems: --
Tﬁktfciﬁ;ljﬁg\“h;aﬁﬂ; 300 Duration of end semester exam (ESE): 3hrs
jfxféifuﬂﬂl max. marks:70 Elective status: Elcctive-III |
Towlmarks: 100 |

Prercquisite: -Student must have knowledge about Computer Graphics.
Co requisite: -NA-
Additional material required in ESE: -NA-

) Course Outcomes: Students will be able to:
' CO# Course outcomes E
COl F\pi ln image pmu.xxmg fundamentals.

co2 Apply image processing operations and transformations.

CO3 Analyze image u]lmnu.menl techniques.

CO4 | Ev aluau_ image rutomnon methods.

COs ’\pph 1mage compression technigues.

 CO6 | Analyze image segmentation methods. I

Dc mlcd contcnls Contact hours |
‘ Part A 24 Hours

| Inl:oduuu)n FFundamental steps in Digital Image Processing, Components of an image
processing system, Image sampling and quantization, Color models

Digital Image Processing Operations: Pixel relationships and distance metrics -Image

coordinate system. Image topology, Connectivity, Relations, Distance measures.
o Classification of image processing Operations - Arithmetic, Logical, Geometrical
(Translation, Scaling., Zooming, Linear Interpolation, Mirror or Reflection, Shearing,
Rotation, Affine and Inverse transformation) Operations, Image interpolation
Techniques (Downsampling and upsampling), Set operations, Statistical operations,
Convolution and Correlation operations.

Image Enhancement in Spatial Domain: Image enhancement point operations- Lincar
and non-lincar functions. Piccewise linear functions, Histogram processing. Spatial
filtering - basics of filtering in the spatial domain. Vector representation, Smoothing
lincar and non-lincar filters, sharpening filters.

i
Image Enhancement in Frequency Domain: Basics of filtering in the frequency

domain, Image smoothing and sharpening using frequency domain filters. | ]

Part B ‘
Image Restoration: A model of the image degradation/restoration process, Noise
models, Noise filters, Degradation function.
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Multiresolution Analysis: Wavelet analysis, Continuous wavelet transform, Discrete |
wavelet transform, Wavelet decomposition and reconstruction in two dimensions. |
Wavelet packet analysis, Wavelet based image denoising.

\
‘ |
Image Compression: Image compression model, Compression measures, Compression | !
algorithm and its types (Entropy, Predictive, Transform and layered coding), Types of | \
redundancy (Coding, Inter-pixel, Psycho-visual and Chromatic), Lossless compression |
algorithms — Run-length, Huffman, Bit-plane, Arithmetic, Predictive coding. Lossy
compression algorithms — Lossy predictive, Block transform coding.

|

\
Image Segmentation: Classification of image segmentation algorithms, Point, Line and ! ‘
Edge detection, Hough transforms, Corner detection, Global thresholding, Otsu’s
method, Multivariable thresholding, Region-based segmentation, Watershed |
segmentation,

Text Books: <

I. R. C. Gonzalez and R. E. Woods, “Digital Image Processing”, Pearson Education, 2013.

2. S. Sridhar, “Digital Image Processing”, Oxford University Press, 2011.

Reference Books:

I. M. Sonka, V. Hlavac and Roger Boyle, ** Image Processing, Analysis and Machine Vision™,

Thomas Learning, 2007

2. K. R. Castleman, “Digital Signal Processing”, Pearson Education. 2007.

Course Code: PGCA1964 .
o

Course Name: Digital Image Processing Laboratory

Program: MCA L.oT:0P:4 s
Branch: Computer Applications Credits: 2 ]
Semester: 47 Contact hours:4 hours per week ‘—ﬁJ
Internal max. marks: 70 Theory/Practical: Practical
External max. marks: 30 Duration of End Semester Exam (ESE): 3hrs
Total marks: 100 Elective status: Elective-1I _: j:__

Prerequisite: Students must have the knowledge of computer graphics.

Course Outcomes: After studying this course, students will be able to:
CO# Course Outcomes l

COl | Demonstrate basic image processing operations. |

CO2 | Generate and manipulate images and matrices.

CO3 | Apply color conversion and histogram techniques. i
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E.‘E);lﬂ’rAna]yze 11:1;nglﬁ1;11Lc;cnt and restoration.
COs | Apply feature detection methods.
( O()

| Develop image processing applications.

Instructions: For implementation, software such as Python/SciLab/MATLAB or any other
image processing software can be used and instructor may increase/decrease the experiments as
per the requirement.

| Srno. | Assignments

51. | Installation of image processing software and use of basic image processing
commands,

52. | Generation of lines, array, matrix and image

53. Rcadmg and dlspldymg images in different formats using different color models

ﬂ 54. (.onvutmg color images into monochrome 1mages

55. | Displaying of image Histogram
56. | Image color enhancements using pseudo coloring techniques

57. | Image restoration techniques.

38. Applluallon ot lmag,L processing operations
59. | Point, Line, and Edge Detections in images

60. BL)Undle DLICLIIOH\ in images

61. | Color lma% pxowssmg

62. | Wavelet tlanctorms

63. | Image compression techniques

5 641 A minor project based on above taught image processing techniques.

Reference Books:

o I. R.C. Gonzalez and R. E. Woods, “Digital Image Processing”, Pearson Education, 2013

Course Code: PGCA1965
Course Name: NLP and Speech Recognition

f[‘l(f',“lll MCA L:4 T:0 P:0

| Branch: Qompptg; Applications Credits: 4
ﬁE’l‘is,t_“ 4t Contact hours: 44 hours B
| Theory/Practical: Thumy ) Percentage of numerical/design problems: --
[ Internal max. marks: 30 Duration of end semester exam (ESE): 3hrs
|7!‘7X£L:l ‘nal max, marks: 70 B Elective status: Elective-II1
. 10t.|l marks: 100

Prercquisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-
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Course Outcomes: Students will be able to:

- Co# Course outcomes _ . !

COl1 [Explain NLP fundamentals and text processing.

CO2 |Apply n-gram language models.

CO3 |Analyze text classification techniques.

CO4 |Evaluate classification performance metrics. !

 CO5 |Analyze chatbot and dialogue systems. .

CO6 |Explain speech processing and ASR/TTS conceplts.

Detailed contents Co:{fz{ct' hours

Part A ‘ 22 Hours

Introduction to Natural Language Processing |
\

Regular Expressions, Text Normalization, Edit Distance: Regular

Expressions, Words, Corpora, Text Normalization, Minimum Edit Distance !
| |

N-gram Language Models: N-Grams, Evaluating Language Models.

Generalization and Zeros, Smoothing, Kneser-Ney Smoothing, Huge i }

Language Models and Stupid Backoff, Advanced: Perplexity’s Relationto |

Entropy

Naive Bayes and Sentiment Classification: Naive Bayes Classifiers. i
Training the Naive Bayes Classifier, Optimizing for Sentiment Analysis, '
Naive Bayes for other text classification tasks, Naive Bayes as a Langua
Model. Evaluation: Precision, Recall, F-mecasure, Test sets and Cross-
validation, Statistical Significance Testing, Avoiding Harms in
Classification

UC

-
=

Logistic Regression: Classification: the sigmoid, Learning in Logistic |

Regression, The cross-entropy loss function, Gradient Descent, | ‘
Regularization, Multinomial logistic regression, Interpreting models, | 1 L

| |

|

Advanced: Deriving the Gradient Equation - I
Part B | 22 Hours

Chatbots & Dialogue Systems: Properties of Human Conversation, ]
Chatbots, GUS: Simple Frame-based Dialogue Systems, The Dialogue-
State Architecture, Evaluating Dialogue Systems, Dialogue System Design

|
Phonetics: Speech Sounds and Phonetic Transcription, Contents. ‘ |
Articulatory Phonetics. Prosody, Acoustic Phonetics and Signals. Phonetic |
Resources

Automatic Speech Recognition and Text-to-Speech: The Automatic |
Speech Recognition Task, Feature Extraction for ASR: Log Mel Spectrum. |
Speech Recognition Architecture, CTC, ASR Evaluation: Word Error Rate, |
TTS, Other Speech Tasks |

R UL VA e
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Text Books:

15. Speech and Language Processing, An Introduction to Natural Language Processing,
Computational Linguistics, and Speech Recognition, Daniel Jurafsky, James H. Martin,
Pearson, 2020

16. The Oxford Handbook of Computational Linguistic, Ruslan Mitkov, Oxford
17. Taming Text. Grant Ingersoll, Thomas Morton and Drew Farris, Manning

Reference Books:

4. Natural Language Processing with Python by Steven Bird, Ewan Klein and Edward
Loper, O'Reilly, 2009

Course Code: PGCA1966
Course Name: NLP and Speech Recognition Laboratory

[Program: MCA .0 T:0 P4 ]

flﬁrfin[‘l; E_&hpulu /\ppllmu\ms o | Credits: 2 ]
Semester: 4" - Contact hours: 4 hours per week

T hcmelra(mal Pr: unwl o Percentage of numerical/design problems: - |
'7inzcl nal max. An_m'l I\S 70 B B Duration of end semester exam (ESE): 3hrs
7[-"3[@ ";‘E‘E‘;"i r_n‘u]\s 3( i Elective status: Elcctive-III -

rl otal marks: 100 ' )
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Prerequisite: -NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course Outcomes: Students will be able to:

(Annexure-111)

—

— |

e

e B e )

SN

- co# ‘ Course outcomes
COl Demonstrate word analysis, generation, and morphology processmg techniques. .
co2 Apply n-gram models and smoothing techniques for language modc-l'[‘ng. .
CO3 Implement POS tagging using Hidden Markov Models and Viterbi decnding.
CO4 Design and evaluate data models using linear and logistic regression.
COs Analyze vocabulary structures including segmental variations and minimal pairs.
CO6 | Develop NLP applications using various language |‘)['0CCSSiI’lgﬁT-CCAl:II_1[-(]Lll;.‘; T
Instructions:

3. Students may develop the assignments in Python.
4. Standard data sets or assumed data sets may be used for developing ML

programs.
rAssignmenls:
T Write a Program for Word Analysis.
. Write a Program for Word Generation.
1. Write a program to implement Morphology.
) 13 Write a Program to implement N-Grams.
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4 Write a Program to implement N-Grams Smoothing.
-IQ : _w_fli;;i;lO"la-lg;fJ lmplemcnl POS Tagging: Hidden Markov Model. o
*‘;; Write a Program to implement POS Tagging: Viterbi Decoding
l_‘u”: B _D_Lsrgj and cvaluate a data model using Linear Regression. 7 ]
'ﬁﬁ‘w: | _Ijéswh and cvaluate a data model using Logistic Regression. ]
1 Design a vocabulary of about _2() words. Choose words with a variety o_fs_egmem‘al structure J‘
19. | and length: place names or animal names for example. Add in a few minimal pairs.

Reference Books:

~ 3. Introduction to Machine Learning with Python: A Guide for Data Scientists, Andreas C.
‘ Miiller. Sarah Guido, O'Reilly Media.
4. Understanding Machine Learning: From Theory to Algorithms, Shai Shalev-Shwartz,
Shai Ben-David, Cambridge University, Press.

Course Code: PGCA1967
Course Name: 10T & Blockchain Technology

! Progmm ‘MCA - L:4 T:0 P:0
jﬁapc!l Computer Applications Credits: 4 ]
_§‘L:III‘L_‘_§tCI'_41h Contact hours: 44 hours
| Theory/Pr ac.tn.al T hcow Percentage of numerical/design problems: --
Internal max. x. marks:30 Duration of end semester exam (ESE): 3hrs
f}f}) ll:ll:[i];i; 7r7niarl\6; 7() _ Elective status: Elcctive-II1
ﬂ Total marks: l()() - - N

Prerequisite: - NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Coulse ()utcumes blll(lk.l'llb will be able to:
Co# Course outcomes

Ccol Explain [oT fundamentals and architecture.

| CO2 Apply loT cnabling technologies.

‘ ,,,,,, S S e e

| CO3 Andly/c. loT components and frameworks.

CO4 Evaluate [oT applications in various domains.

COs Expl’—nn blockchain concepts and mechanisms.

CO6 Analyze Bitcoin and blockchain applications.

I)ctnlul Lonlcnts

' Contact hours
Part A \ 24 Hours
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rlntroduction to Internet of Things (1oT): Definitions & Characteristics of
| 1oT. Physical Design of loT-Things in IoT, Protocols, Logical Design of
| Functional Blocks, Communication Models, Communication APIs.

Enabling Technologies: Wireless Sensor Networks, Cloud Computing. Big
Data Analytics, Communication Protocols, Embedded Systems. o Levels
& Deployment Templates.

Elements of IoT : Hardware Components- Computing (Arduino, Raspberry
Pi), Communication, Sensing, Actuation, [/O interfaces. Software
Components- familiarity with API's for Communication, Protocols-MQTT,
ZigBee, Bluetooth, CoAP, UDP, TCP. Solution Framework for loT
applications.

Domain Specific IoTs: loT applications for Home Automation. Cities,
Environment, Energy, Retail, Logistics, Agriculture, Industry. health and
Lifestyle

Part B 20 Hours v
Concept of Blockchain: Overview of Blockchain, Public Ledgers, Bitcoin,
Smart Contracts, Block in a Blockchain, Transactions, Distributed
Consensus, Public vs Private Blockchain, Understanding Crypto currency to
| Blockchain, Permissioned Model of Blockchain, Overview of Security
| aspects of Blockchain

Bitcoin and Blockchain: Creation of coins, Payments and double spending,
Bitcoin Scripts, Bitcoin P2P Network, Transaction in Bitcoin Network,
Block Mining, Block propagation and block relay.

|
|
Enterprise Application of Blockchain: Cross border payments, Know I
Your Customer (KYC), Food Security, Mortgage over Blockchain, ‘
Blockchain enabled Trade, We Trade — Trade Finance Network, Supply
Chain Financing, Identity on Blockchain

Text Books:
5. Arshdeep Bahga, Vijay Madisetti, “Internet of Things-A Hands-on Approach”, W
Universities Press, 2015.
6. Melanie Swan, “Blockchain: Blueprint for a New Economy™, O"Reilly, 2015.
7. Andreas Antonopoulos, “Mastering Bitcoin: Unlocking Digital Cryptocurrencies”™,
O’Reilly, 2014.
Reference Books:
I. Pethuru Raj and Anupama C. Raman, “The Internet of Things: Enabling Technologies,
Platforms, and Use Cases”, (CRC Press).

2. Raj Kamal, “Internet of Things: Architecture and Design™, McGraw Hill

3. Cuno Pfister, “Getting Started with the Internet of Things”, O Reilly Media.
4. Iran Bashir “Mastering Blockchain”, Second Edition Paperback. 2018.

5. Daniel Drescher, “Blockchain Basics”, First Edition, Apress, 2017,

Course Code: PGCA1968
Course Name: 10T & Blockchain Technology Laboratory
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Program: MCA ‘ L:0 T:0 P:4
Branch: Computer ,:-\ppll(,dtl()ns Credits: 2
| Semester: 47 Contact hours: 4 hours per week
Inter pﬂgﬂ{i@arks 70 Theory/Practical: Practical
_I~x_tc| nal max. marks: 30 Duration of End Semester Exam (ESE): 3hrs
| | Total marks: 100 Elective status: Elective-III

Prerequisite: - NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Course ()utcomcs After studying this course, students will be able to:

CO# Course Outcomes |
“E?)_!_ Demonstrate \1dumo, Raspberry Pi setup and programming. |
co2 | ‘;;B]\n\u:nzn; inter 1dt.ll“lé and device control. _j
ﬁ *( (')_”v 7 HiAnalY/‘s._lEJ_l_wn_n_m:mcallon using Bluetooth and cloud. i

CO4 | Develop loT monitoring and alert systems.

CO5 | Demonstrate blockchain platform setup.

CO6 Develop loT-blockehain integrated applications.

O L ——

Instructions: Instructor can increase/decrease the experiments as per the requirement.
Asslg_,nmenls

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

66.| To interface LED/Buzzer with Arduino/Raspberry Pi and write a program to turn ON
LED for 1 scc after cvery 2 seconds.

67. Inter Lmn;_, Rain Sunsmg Automatic Wiper System

68.| To interface DHTI1 sensor with Arduino/Raspberry Pi and write a program to pnnl

temperature and humidity readings.

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

70.| To interface Bluctooth with Arduino/Raspberry Pi and write a program to send sensor

data to smartphone using Bluetooth.

i-__—-' e e e &

71.| Write a program on Arduino/Raspberry Pi to upload and retrieve temperature and
humidity data to and from thingspeak cloud.

72.| Inter delﬂL smoke sensor to give alert message to fire department.

73.| Install and understand Docker container, Node.js, Java and Hyperledger Fabric/
Ethereum and perform necessary software installation on local machine/create
instance on cloud to run.

74.| Create and delov a blockchain network using Hyperledger Fabric SDK/Ethereum for
Java Set up and initialize the channel, install and instantiate chain code, and perform

invoke ai nd qucery on your blockchain network.

blockchain network by creating an app to test the network and its rules.

76.] Develop an 10T asset tracking app using Blockchain. Use an 10T asset trdckmb

|
l 75.| Interact with a blockchain network. Execute transactions and requests against a

| device to improve a  supply chain by using Blockchain, 0T devices and Node-RED
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e-Resources:

1. GitHub repository.
2. IBM library for [oT.

Course Code: PGCA1961
Course Name: Research/Technical seminar

Program: MCA L:0 T:0 P2
Branch: Computer Applications Credits: | -
Semester: 47 Contact hours: 2 hours per week |
Internal max. marks: 0 Theory/Practical: Practical
External max. marks: 100 Duration of End Semestéi‘iﬂxrziili-(_E_SE_)_:—3]i1's = ‘
Total marks: 100 Elective status: - T w

Prerequisite: - NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Project:

Students may be encouraged to take up internship projects in industry or rescarch/academic
institutions.

Students may be offered software/hardware development or research oriented projects if taken in

house.
Faculty members may offer project proposals from their side and students may choose from them.

Students may also submit project proposals not covered in the faculty provided list, which may
be guided by the interested faculty members. k-..

Co-guidance with external institutes/industry may also be allowed.

Same project ideas may be submitted by more than one student group, but may be unique at the
implementation level, as per the judgment of the department.

Students may be encouraged to take up more innovative projects involving contemporary
technologies, leading to resecarch paper and/or patent publications.

Minor Projects from the previous semester may also be carrying forwarded with signilicant up
gradations.

Technical seminar:

Industry seminars are suggested to enable the students of MCA to appreciate the software
developments which are going on in industries in India. These seminars will help the students to
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face interviews with some confidence. The students should attend these and submit a report. The
following points are listed to enable the college to organize these seminars.

I. Three to four organizations (Industry, Public sector organizations, Govt. organizations) are
requested to present a detailed case study of one or many applications in their organization.

2. Presentation covers in detail all aspects of a project from conception to implementation and
maintenance. Design is discussed to cover all factor that influenced the design. Planned and
achieved benefits of the application are also stressed.

3. In order that the students take the presentations seriously, groups of students arc assigned to
prepare a detailed synopsis of cach presentation, copies of which are distributed to others.

4. One session could be a survey of new applications in the Indian environment during the past
year, as ascertained from a survey of news paper articles. This is to be done by a group of students.

5. College can invite potential employers to participate in the inauguration- and valediction of the
seminar so that the efforts of the college get noticed by employers.

6. It is neither necessary nor possible to have an examination on the seminar. Idea is that the
motivated students get an opportunity to seck answers to questions on worthwhile
computerization on our economy.

Course Code: PGCA1962
Course Name: Project

u__!_’_[qqm_m_ '_l\r/lCA - L:0. T:0 P:8

| Branch: _anpp[ltﬁ \ppllultlonb Credits: 4 ]
qul}'stcr 4" ) Contact hours: 8 hours per week |
| Internal max. nlz_n_l [(S 180 Theory/Practical: Practical N _—77“_
External max. marks: 1;2()__ Duration of End Semester Exam (ESE): 3hrs

1 Ot‘ll ltja_r_lg 300 7:_ - Elective status:

Prerequisite: - NA-
Co requisite: -NA-
Additional material required in ESE: -NA-

Annexure A

OBJECTIVE

The objective of the project course is to help the student develop ability to apply multi-
disciplinary concepts, tools and techniques to analyze and logically approach the organizational
problems.

PROJECT PROPOSAL EVALUATION:
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The project proposal/Synopsis will be submitted within 2 wecks from start of semester and
evaluated by the panel of three teachers in the presence of student, who will give the
presentation to the panel.

In case of non-approval of the Synopsis the comments/suggestions for reformulating the
Synopsis will be communicated to the student. In such case, the revised Synopsis should be
submitted within 7 days, which shall be evaluated on similar guidelines.

Then after period of | Month Progress report | has been evaluated by Guide on the basis of

following:

I. Problem Definition

2. Need & Scope of the Study

3. Methodology & Objectives

4. Data Analysis & Findings

Then after period of 2 Month Progress report 2 has been evaluated by Guide on the basis of
following:

I. Testing & Implementations

2. Suggestions and Conclusions

3. Overall Report Writing & Layout

PROJECT PRE-SUBMISSION:

After approval of the Synopsis, student shall complete their projects and submit the completed

Project Report (Spiral bound) for final internal evaluation before 2MdMST.

The guidelines for project report are as follows:

- The length of the report may be about 60 to 80 double spaced typed pages not
exceeding approximately 18,000 words (excluding appendices and exhibits). However.,
rational variation on either side is permissible.

- The Project Report may have the following:

o Cover Page — must have the Title of the Project, Name & logo of college /

university, Name and University Roll No of the Student and the Name of the
Guide, along with the designation and department.
o Detailed table of contents with page nos.
o All pages of the Project Report must be numbered as reflected in the table of
contents.
o Project Proposal, properly bound in the project and not just stapled. Please
note that project with stapled Proposal will not be accepted.
o Certificate of originality- duly signed by the student and the guide with dates.
Introduction to the Project and Review of Literature along with brief details of
the organization/s understudy.

(@]

Rationale

Statement of problem

Objectives of the Project

Scope of the study

Research Methodology
= Research Design
* Nature and Source of data/information collected
* Sample and Sampling method with rationale

O O O 0O o
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o Dectails of the tools:
*  The Questionnaire and other methods used and their purpose
» Reliability and Validity of the tools used
*  Administration of tools and techniques
* Data collection
* Data Handling, Statistical tools used for Data Analysis

O

Data Interpretation and Findings

Recommendations

Summary and Conclusion

Limitations of the Project

Direction for turther research (optional)

Reference/Bibliography

Annexures/Appendices (Questionnaire used etc.)

- Note: Research Methodology of the Project Report must have elaborate detail of all
the components of the methodology.

O O

O

O O O

The spiral bound project report will be evaluated by the panel of three teachers before second
MST in presence of student, who will give the presentation to the panel before second MST.

In case of non-approval of the final project report, the comments/suggestions for revising the
project report will be communicated to the student. In such case, the revised project report
should be submitted within 7 days, which shall be evaluated on similar guidelines.

SUBMISSION OF FINAL PROJECT REPORT:

After incorporating changes, if any, pointed out during internal evaluation, the final Project
Report in Hard Bound form (3 copies) shall be submitted by the student at least 3 working
days before final viva voce. After signing of certificate by student and supervisor, one copy
will be retained by the supervisor, second copy by the student and third copy shall be
produced at the time of viva-voce, which shall be maintained by the department as record.

1.

Note:

Wherever it is felt that there is not sufficient time to complete the project after approval of
Synopsis. the phases of Project till "Project Proposal Evaluation' may be completed in third
semester at department level.

Minor Projects from the previous semester may also be carrying forwarded with significant up
gradations with the consent of HOD.

For further details on references, bibliography and formatting of the report, you may refer
the Guidelines for Project Report.
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Guidelines for Project Report

Project Report on

"PROJECTTITLE™

Submitted to

-
I.LK. GUJRAL PUNJAB TECHNICAL UNIVERSITY
KAPURTHALA
In partial fulfillment of the requirement for the
award of degree of
Master of Computer Applications (MCA)

Submitted by Supervisor

Name of the Student Name (Guide)
ﬁ University Roll no. Designation

Logo of the Institute

DEPARTMENT OF COMPUTER

APPLICATIONS

NAME OF THE INSTITUTE

NAME OF THE CITY

(Batch)
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CERTIFICATE (Ona Separate Page)

*Certificate of Project from Institute/Company/Industry shall be attached herewith.

STUDENT DECLARATION (On a Separate Page)

[ (Student Name)”, hereby declare that 1 have undergone my P roject
at* (Institute/Industry Name)” from  (start date) to _{end date). T have
completed a research project tilted * _(Project Title)” under the
guidance of Mr. /. Ms. (Name of Supervisor).

Further I'hereby confirm that the work presented herein is genuine and original and has not been published
clsewhere.

(Student name and Signature)

FACULTY DECLARATION (On a Separate Page)

[ hereby declare that the student Mr. / Ms. of MCA has undergone his/her
Project under my periodic guidance on the Project titled ™ ___(Project
Title)™.

Further [ hereby declare that the student was periodically in touch with me during his/her training period
and the work done by student is genuine & original.

(Signature of Supervisor)

ACKNOWLEDGEMENT (Ona Separate Page)

*Acknowledge the support and guidance provided to you by various persons during your Project
Training
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o TABLE OF CONTENTS (On a Separate Page)
Ceruficate by Guide )

il

Student Declaration iil
“Faculty Declaration v
“Abstract \Y
‘Acknowledgment Vv
"CHAPTER NO. CHAPTER TITLE PAGE NO.
1| Synopsis
2 Introduction to the Research Problem

3 | Need. Scope and Objectives of the Study

4 | Rescarch Methodology
s :.‘L?f)alu Analysis and Interpretation o

0 | IFindings of the Study

- 7 n T_Tesling and Implementation

I _T_(_'onclusion, Suggestions & Recommendations of

ﬂ _______#J,,l,]jf_s“'dy

References and Bibliography

7/\41}Twrndix -

(Questionnaire, Glossary of Terms, Abbreviations, Documents, Performa,

Financial statements, etc.)

S . LIST OF TABLES

~ TABLENO. #ﬁ TABLE TITLE PAGE NO.
.

I

- S LIST OF FIGURES
" FIGURENO. | FIGURE TITLE PAGE NO.

|
— e e = sy

.|

S ———— —

® General Guidelines for Layout and format
I, Paper Size must be A4 and margins should be maintained on all pages as follows: Left margin =

1.5” (wider for binding) Top, right & bottom margins = 1”

o

Use Times New Roman font, 12 pointsize, for text. and 14 point size for headings

(vE)

Use L5 line spacingfor all text in the main body of the thesis.

4. Report should contain page numbers (1, 2, 3....) starting from Introduction Chapter. Preliminary
pages should be numbered: 1., i1, 1i1, 1v, v, vi, ete. A page number should not be shown on the inside
title page even though it is counted as 1.

S, Page number should be placed at the bottom- center of page.

Imp Note:

I. Students are required to prepare two Hard Bound copies of their Project report to be submitted within
10 days of commencement of 3™ Semester

2. Questionnaires in original to be retained by the students for the final presentation if required.
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Guidelines on Faculty Guide-Student Interaction
I. The Student is required to be in constant touch with their Faculty Guide through email, telephone,
personal interactions etc.
2. It is mandatory for the student to provide a weekly progress report to their Faculty Guides for cach

week of their Project.

The Topic for the Project should be chosen in consultation with their Faculty guide and after their

(%]

due approval.

4. Same topics having any sort of duplicacy shall not be acceptable.

5. Institute will be conducting surprise visits of the organization where the Student is undergoing
Project from time to time and any students found to be irregular / not attending their Project

then the Project report of the said student shall stand cancelled .

Preparing References/Bibliography

- While preparing the Bibliography, in case of website as a source, ensure that the date and the timing of
accessing the website is mentioned along with.
- While preparing bibliography student must adopt the following method:

{rtcle in a Magazine

Henry, W. A HIL (1990, April 9). Making the grade in today's schools. 7ime, 135, 28-31.

Urticle in a Newspapes
Unlike other periodicals, p. or pp. precedes page numbers for a newspaper reference in APA style.
Single pages take p., e.g... p. B2; multiple pages take pp.. c¢.g.., pp. B2. B4 or pp. C1. C3-C4.

Schultz, S. (2005, December 28). Calls made to strengthen state energy policies. The Country Todav, pp. 1A,
2A.

Busic Format for Books

Author, A. A. (Year of publication).Title of work: Capital letter also for subtitle. Location: Publisher.
Note: For "Location." you should always list the city, but you should also include the state if the city is
unfamiliar or if the city could be confused with one in another state.

Calfee, R. C.. & Valencia, R. R. (1991).4PA guide to preparing manuscripts for journal publication.
Washington, DC: American Psychological Association.

Covernment Daocument
National Institute of Mental Health.(1990). Clinical training in serious mental illness (DHHS Publication
No. ADM 90-1679). Washington, DC: U.S. Government Printing Office.

Report From a Private Organizaiion
American Psychiatric Association. (2000). Practice guidelines for the treatment of patients with eating
disorders (2nd ed.). Washington, D.C.: Author.

Conference Proceedings
Schnase, J.L., &Cunnius, E.L. (Eds.). (1995). Procecedings from CSCL '95: The First International
Conference on Computer Support for Collaborative Learning. Mahwah, NJ: Erlbaum.
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Article From an Online Coviodical

Author. A. A., & Author. B. B. (Date of publication).Title of article.Title of Online Periodical, volume
number(issue number if available). Retrieved month day, year, (if necessary) from
hitp://www.someaddress.com/full/url/

Bernstein, M. (2002).10 tips on writing the living Web.A List Apart: For People Who Make Websites, 149.
Retrieved May 2, 20006, from http://www alistapart.com/articles/writeliving

() r’Jf" > A ewspaper ., 11t

Author, A. A. (Year. Month Day). Title of article. Title of Newspaper. Retrieved
hitp://www someaddress.com/full/url/

Parker-Pope. T. (2008, May 6). Psychiatry handbook linked to drug industry. 7he New York Times.
Retrieved from http://www.nytimes.com

Floctronic Books
De Huff, E.W. Tavtay's tales: Traditional Pueblo Indian tales. Retrieved from
http://digital.ibrary.upenn.edw/women/dehuff/taytay/taytay.html

Davis, J. Familiar hirdsongs of the Northwest. Available from http://www.powells.com/cgi-
bin/biblio?inkey—1-
9780931686108-0

Online Lncyelopedias and Dictionaries

Feminism.(n.d)In Encyelopeedia Britannica online. Retrieved March 16, 2008, from http://
wwwy britannica.com
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Annexure B

Guidelines for Research/ Technical Seminar:

OBJECTIVE

The objective of the Rescarch /Technical Seminar is to help the student develop ability to apply
multi- disciplinary concepts, tools and techniques to analyze and logically approach the
organizational problems.

The Research topic may be from any one of the following types, however, it should preferably
be from your area of specialization in MCA:

i) Survey of Literature/Comprehensive case study (covering single
organization/multifunctional area problem formulation, analysis and
recommendations).

ii) Inter-organizational study aimed at inter-organizational comparison/validation of
theory/survey of management practices.

iii) Field study / Conclusion (empirical study).

REPORT PROPOSAL
Proposal should be prepared in consultation with the supervisor and submitted betore the routine
first MST in department. The length of the report may be about 25 to 30 double spaced
typed pages not exceeding approximately 5000 words (excluding appendices and exhibits).
However, rational variation on either side is permissible.

The Proposal may have the following components:

a) Introduction, brief background, and Rationale of the topic chosen for the Research.
b) Brief Introduction and vital details of the organization/s understudy.
c) Statement of the Research problem.
d) Objectives of the Research (clearly stated in behavioral terms).
e) Research Methodology:
« Research Design
- Survey of Literature
- Nature and source of data / information to be collected.
- Sample and sampling technique. Rationale of chosen organization and the
sample.
- Tools and Techniques to be used for data collection — details of the
tools/questionnaire to be used and its relevance with the objectives of the project.
- Method/s to be used for data collection
~ Data handling and analysis
- Statistical tools to be used for analysis
- Conclusion.
f) Limitation of the proposed research work, if any.
g) Any other relevant detail which will help better appreciation and understanding of the

rescarch study.
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Signature of student
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(Signature of Guide In-
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(Annexure-IV)

"=X.GROUP OF COLLEGE

NAAC Grade “A” 3" Cycle

under Autonpmaus Category

Autonomous Status

(Singe 2014) Conferred by UGL

Proceedings
14™ BoS Meeting

Department of

Computer

Applications

Offering up to 40% of the courses through SWAYAM platform
(for 3" semester of BCA applicable to 2025 admitted batch and onwards)

BCA-3" Sem
Load Marks Total
— Credits
Course Code | Course Type Course Title Allocation Distribution Marks
L T | P | Internal | External
BCA25301 Core Theory Computer Networks 4 0| 0 40 60 100
BCA25302 Core Theory Data Structures 4 0 0 40 60 100
Skill : .
4
BCA25303 Enhancement Web Designing 3 00 10 60 100 3
BCA25304 Core Practical/ Computer Networks 0 0ol 2 60 40 100 |
Laboratory [Laboratory
3 /
BCA25305 Core Practical/ Data Structures 0 0ol 2 60 40 100 |
Laboratory Laboratory
Skill
CAdin0e |- owsement | Web Designing 0o lo| 2] e 40 100 I
Practical/ Laboratory
Laboratory
Value Added Introduction to y
BleAZSI0T Course/ Theory | Artificial Intelligence ’ ¢ ¢ o " 10 2
Professional 3000 40 60 100 3
Elective-I -
Skill
EMCa2so0y | DOhAncement 0 |04 6o 40 100 2
Course
Laboratory
TOTAL 17 | 0 | 10 440 460 900 22
Professional Elective-I
BCA24308 Software Engineering
BCA24309 Data Security and Privacy
Course SME Institute | Duration | Start End date | Exam Enrollment | Exam N
Name Name date date End date Registration
End Date
Software Prof. Rajib | T 12 Weeks | Jul 20, Oct 9, Oct23, | Jul27,2026 | Aug14.2026 |
Engineering Mall Kharagpu 2026 2026 2026
r

39

iz




. (Annexure-IV)

undet Autonomaus Gategory

AMRITSAR

RGROUP OF COLLEGE

NAAC Grade “A" 3° Cycle

Autonomous Status
(Since 2014} Conferred by UGC

Proceedings

14™ BoS Meeting

Department of
Computer
Applications

Offering up to 40% of the courses through SWAYAM platform
(for 5 semester of BCA applicable to 2024 admitted batch and onwards)

BCA-5" Sem
Load Marks
. " NI Total .
Course Code | Course Type Course Title Allocation | Distribution A Credits
L | T | P | Internal | External
BCA24501 | Skill Enhancement —— a0 o 40 60 100 4
Security
Information -
BCA24502 Skill Enhancement Security 0 0|2 60 40 100 1
Laboratory
BCA24503 | Core Theory farsagrammmg Wialo|o]| 40 60 100 4
Core Programming in
BCA24504 ] Lab 0 0 2 60 40 100 1
Practical/Laboratory ¥ Lsoordlery
Professional Elective-
il Thicoty 4 0 0 40 60 100 4
Professional Elective-
M Laboratory 0] 0|2 60 40 100 1
Professional Elective-
IV Theory 3 0 0 40 60 100 3
Professional Elective-
)
IV Laboratory g § ¢ o 9 W l
BCA24505 Skill Enhancement Minor Project 0| 0|2 60 40 100 1
TOTAL | 15 0 [10] 460 440 900 20




(Annexure-1V)

Professional Elective-111 Theory Professional Elective-111 Laboratory
Course Code Course Title Discipline Cg:;:e Course Title Discipline
b P ing-I Full Stack
BCA24506 Web . Full Stack BCA24507 Web Programming ull Stac
Programming-| Development Laboratory Development
Bitroduction & Data Science Introduction to Data Science
BCA24508 oduction to BCA24509 Machine Learning
Machine Learning
Laboratory
BCA24510 Introducl.ion to AIML BCA24511 Inu.‘oduclion to Data AIML
Data Science Science Laboratory

Professional Elective-IV Theory

Professional i-lective-IV Laboratory

Course Code Course Title Discipline Cg:;:e Course Title Discipline
igital Marketi
BCA24512 | Digital Marketing | L Stack BoKR4s1s | - Dl Marketing Pl Sk
Development LLaboratory Development
BCA24514 Natural Lagguage Data Science BCA24515 anu'e- /| Language Data Science
Processing Processing Laboratory
Neural Network AIML
BCA24516 | Neural Network R BCA24517 e metwor
[.1horatory
Course Name SME Institute Duration | Start End date | Ex:. Enrollment | Exam
Name date date End date Registration
End Date
Programming Prof. 1T 12 Weeks | Jul 20, Oct 9, Oct Jul 27,2026 | Aug 14,2026
in Java Debasis | Kharagpur 2026 2026 2026
Samanta

Gr-Gr




NAAC Grade “A” 3" Cycle

under Autonomaus Category

S

A AMRITSAR

R.GROUP OF COLLEGE

Autonomous Status
{Singe 2018) Contenrpd by ULT

(Annexure-IV)

Proceedings

14™ BoS Meeting

Department of
Computer
Applications

Offering up to 40% of the courses through SWAY AM platform

(for 3" semester of MCA applicable to 2025 admitted batch and onwards)

MCA-3" Sem
Course Course Type Course Title Load Marks Total | Credits
Code Allocations | Distril ution Marks
L | T| P|Inte: | External
PGCA1925 Core Theory Advanced Computer 4 0] 0 30 70 100 4
~ |Networking
PGCA1926 Core Theory ©  |Artificial Intelligence 4 0 0 30 70 100 4
& Soft Computing
PGCA1927 Core Theory Theory of 4 01 0 3 70 100 4
Computation
Elective -1 - 0 0 70 100 4
Elective — [I 4 0 0 3 70 100 4
PGCA1928 Core Advanced Computer 0 0| 4 70 30 100 2
Practical/ Networking
Laboratory ~ |Laboratory B o
PGCA1929 Core Practical/ Artificial Intelligence 0 0 4 30 100 2
Laboratory & Soft Computing
Laboratory
Elective - 0 0 4 30 100 2
I1
Laboratory
PGCA1969 **Summer/Institutionall 0 0] 4 70 30 100 2
~|Training
TOTAL 20 | 0| 16| - 470 900 28
Elective — 1
Course Code | Course Title
PGCA1930 Software Project Management
PGCAI1971 Optimization Techniques
PGCAI1972 Data Mining and Business Intelligence
PGCA1973 Enterprise Resource Planning
Elective - 11 Elective — II Laboratory ]
Course Code | Course Title Course Code | Course Tii ¢
PGCA1933 Mobile Applications PGCA1934 | Mobile Ap:lications Development Laboratory
Development
PGCA1935 | Simulation & Modelling PGCA1936 | Simulatio \« Modelling Laboratory
PGCA1921 e-Commerce and Digital Marketing PGCA1974 | e-Comni- - and Digital Marketing Laboratory
PGCAI1931 Software Testing & Quality Assurance PGCA1975 | Softwarc  ting & Quality Assurance Laboratory

GG

s



(Annexure-IV)

Course SME Institute | Duration | Start date End date | Exan Enrollment | Exam
Name Name date End date Registration
End Date

Artificial Prof. V. 11Sc 12 Jul 20,2026 | Oct 9, Oct 4, Jul 27, 2026 | Aug 14, 2026
Intelligence: | Susheela | Bangalore | Weeks 2026 2026
Concepts Devi
and
Techniques
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(Annexure-VI)

« AMRITSAR Toppers List Department of
~ “NGROUP OF COLLEGE! Nov-2025 ESE Examination | Computer
Applications
Sr.No | U _ Roll No. Student’s Name Position SGPA Course/Sem
1 2551021 Avneet Kaur = 9.17 MCA 1% sem
2 2411958 Navreen Kaur I 9.07 MCA 3" sem
3 2333814 Sarabjeet Singh * 8.83 BCA 5" sem
4 2333789 Rajni ¥ 8.70 BCA 5" sem
5 2333685 Harmanpreet Kaur 3™ 8.52 BCA 5" sem
6 2551349 Aditi 1 9.10 BCA 1* sem
7 2551380 Arpit Singh 2 8.45 BCA 1" sem
8 2551525 Prabhjot Singh 31 8.40 BCA 1" sem
9 2412296 Mehakdeep Kaur 1™ 9.05 BCA 3" sem
10 2412304 Navjot Kaur 2nd 8.85 BCA 3" sem
11 2412274 Komalpreet Kaur 3 8.55 BCA 3" sem
Ol %
Kﬂ") HOD, DCA




AMRITSAR GROUP OF COLLEGES

Autonomous status conferred by UGC under UGC act-1956, (21), NAAC-A Grade,
(Formerly Known as Amritsar College of Engineering & Technology | Amritsar Pharmacy College)

Catering Request Form

Date: i’qﬁ_}_g_g_;) £

== S
Breakfast/Afternoon 'l"ca/»Lu nch/ Hi-Tea/ Dinner:

Catering Date: 6 ,5, 2024

Start Time: | 100 P nd Time: 2,00 Pw
Total No. of pax . ) B et N :
rtending: 04 No. of Internal pax: 03 No. of External Pax: 03
| Event: LBOS Jv\u;hma venue: S WA GTAM
e — e ——
. \
| Name of the Fvent Department ' T C 90 ?
Coordinator: Sa LA.J'JDM Organizing: ch 74 l plbgns 955 293622¢
! Email: .¢Q~J'f-ﬁ-a LPRYC WJ.W Name & Contact No. (Supporting Staff): J
e o Particulars ]
|
|

T LY ]
. Sheki Voewrs T _._f‘._.__{ |

T fhabadi - ]
 Swet Digh I

ocuit _ Apprcn Lead : JB00)-

HOD_ //_!5/5 Principal -
"_\_\ [ Uiy

Request Instructions:

1. The request should be placed at least one day in advance and before 11 am.

2. All the above signatures are mandatory. /

1 From the stated number of persons attending only an increase of 5% will be ac¢ommodated at the last
hour. ' )

4. Please send the above form duly signed to the Department of Hotel Management in cither hard or
soft format.

Cc: OSD . W )
/



“\Gﬂoup OF COLLEGES

NAAC Grade "A" 3" Cycle | Autonomaus College
under Autonomous Catégory

Requisition Form

for Reading Hall 4

Central
Library

Department:

/

RS Meedivs

Date: Oé!5}3026

S LA

Name of the event co-ordinator

Time & Duration: q 30 o 'fuz 09 P

I shall be responsible for overall handling of Reading Hall 4 (Central Library) .
during the event and shall return it in the same condition (cleaning etc.) any
‘breakage/ mishandling/ lost items will be paid by our department.

fatloc,

Signature

Recommendation

Date: L]’!S ! 2024

%?Bd

Member Secretary/Organizing Secretary

Allotment

In-charge R@f(bi{giﬂall-ﬂi

Reading Hall is vacant on the mentioned date so may be allowed.

Relinqui's.h ment

Remarks in case of mishandling:

BRI

The venue has been retumed in the same condition as it was originally allotted, with no signs
of mishandling,

In-charge Reading Hall-4

Head Librarian



Amritsar Groy D of Colleges, Amritsar
NBA & NAAC Acceredited

Honorariun TA / DA Bil
Namoe D)‘\- /w J\/M_S‘Mesignalion'ﬁad-p\xé)- LPU
A
Purpose of Journey uBOS
Journey From L?Ul —Qa_ﬂ&h«_% To
Date of Departure from Resi/AGC 6/5/ 2 0 1 6
Late of Arvival ar ResizAGC 6/ S/ QO 26

Fotal Days ol lourney/Visit O I

Basic Pay Ry

"AC\ (, A“'MJA—‘U&
Time I Q 3 () O
Time of Arrjva 2 | Lf_$ P\\

day/s @ Ry, — Per day Rs

lieliginic 12 de s0) 97 ,(\H+ 37 KA_ = ] 7L" k»—\

R Q ’? ytl’ /"’
PB-03-85 0039
ney not under taken 1y ‘ollege conveyance)

wruaderiaken in gwn car

Foral Amon, W clamed i f(\»_ . , 6 “ peskm

Bas 1oalw qr

< e

A [UP] From

Tu {\.
B [Down] From To Rs i
1
Honorarigm {(Ifany) Fs. 11 O O O} ~
|
focal Convevance Toli fig
Taxiatach ShpdTaa |
Amount laurney k5. é; } ?Lf /' p
3
n ! AN
Vertiea ) k}‘, A ‘U(u./\ ["*0‘4 .
¥ f ,/‘ \ -
%/Té’w (ST haare )
/
(Stenatures & l)ex/ﬁ_znahun}

Dated 6] SI 2074 -

iﬁdl'_ﬁ&l’)_&’lll:;&[ﬂllﬁb

Ao

B d: . 3 ; ALY
clarmed above s ag percollege rules norws Fi.men, ol Rs, allowed (0 be nade please

Payment Appros ec




Kool Noim Sasos

Aecond No ! 3023 G636 293

TFSC

SBTIN 000 930 )

&Jmi( Na,' ({359 L{:}’) 164
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|

% AMRI TSAR} Renumeration'for External Department of

“RGROUP OF COLLEGE1

NAAC Grade “A” 3" Cycle Autunumsms Status
g Aulonoiisus SMeqoy

Members Computer |
(14" Meeting BoS)

~Applications \

Ref No: Al DCAIZ8 74

The Registrar(Finance),

AGC., Amritsar

Date:06-May-2026

Subject: Renumeration of External Experts for attendine 14" BoS meeting in Online mode

Respected Sir,

It is humbly submitted that we conducted 14" meeting of Board of Studies of our department in Hybrid
Mode on 06-05-2026. Our two nominated External Experts join us in the meeting. Kindly transfer Rs.

3000/~ in their respective accounts as per our college nol
are shared below for the process of renumeration.

. The bank details of the External Experts

\ o Name & Branch: HDFC ‘
|

' Sno. | ' Name of the E \puh | Designation —‘ Account Details
1F L. Iﬁ)l Sandeep Sharma | Professor and | S [ Account Nos 04761000087168 |
| | GNDU, Amritsi IFSC Code: HDFC0000476 |
| ! Bank Name & Branch: HDFC |
’_ L ) ’ | Bank, Kabir Park, Amritsar |
E 2 Dr. Neha Sethi \ srofessor. Hindu Coliege, | Account No: 50100665055808. }\
'L Amritsar | IFSC Code: HDFC0008615
| |

\

With Regards
0
AN
SOV A
¢ 1AL
-~ } |
Dr. Sachin Khurana
Head & Chairman Board of Studies
Department of Computer Applications

AGC. Amritsar

Luink. Hindu College Branch.,
| mritsar ]




Amritsar Group of Colleges, Amritsar
NBA & NaAC Accredited !

|

: Honorarium/TA 7 DA Bl

Name ~..M)\ . M Cu.};}m Designation Basic Pa‘y Rs
Purpose of Journey Bb .S ‘
Jouwrney From %L{J‘KAM/AMMTO ‘A C\ C ’ ‘Arwfaw\
Date of Departure from Resi/AGC 5/5/ 3026 Time /J Q0 O
Date of Arrival at Resi/AGC 6/5} L2026 Timeoramiva 2§ 0 P

Tonal Days of lourney/Visit O }

Daly Allowance for - ee—aday/s @ Rs. per day S |

vy
|

folal §ms ioumey uadenaken in own car (i eligahle 1o do s0) L)lf /Cs-o\ —f‘Q {‘{ KM = L{X }</""\
PBoy cas3ee »

Fatal Aniount claimed @ Rs [ 6 —__ perkm R :) 6 ?/ B

Bus  Raiw.y Fare Ut jaurney not under taken college conveyance)

A [UP] From , Tu Rs

B. |Down] From To R

Honorarigm (I any) s, [{OO O / =

Loval Conveyance Toli

{s
Taxtattach Slip)Total ' e ‘
Amount Journey fs . Llf } () 2 / -
Ventied

gbs . ~ o uleo Gu bt
S P

Dated 6}5’1046

(Signatures & Designation)

For Accounis Branch |
|
| ”
Amount claimed above 1s as per college rules ' norms Pavmens of Rs, allowed 10 mnﬂdcj_p,icasn*
€ \
/ i
\ { \
Payment Approvec Regisfrgiy!
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Rok Wome: TCICT

Demd Voo 00660633665
TFSC: TCTC 0D00006S
( dod Moo 47508320
Doach’ Ml Read
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SAHIL LUTHRA (You)
Meeting host

SAHIL LUTHRA
Meeting host

SAHIL LUTHRA (Prese...
Meeting host

Dr. Neha Tejpal

Dr. Sandeep Sharma
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W SAHIL is presenting




