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Abbreviations used

— ,
| Sr. | Full form Abbreviation Description ; %
No ]
o | ———— A S he
! ompulsory core courses for 1
1 i Core Course CC grogrimmey CC will be a theory course
| of 4 credits.
2 | Discipline Elective DEC Elective Courses offered by the DCL A
Course student can opt one course out of 4
' given options for that DEC course.
One course can be opted in a semester
through MOOCs from SWAYAM or |
other portals. DEC will be a theorv
el e e course of 4 credits. 3
3 Practicunt PC Practical course of 4 credits Wthh will
be compulsory in all semesters for all
students except in the 4" Semester
when a student opts Dissertation work.
4 .| The seminar is a Skill Enha:n--sment
| Course (SEC) aiming to impart skills
| of = self-learning,  comprehension,
i | communication and presentatioi1.
5 Constitutional, Human, CHM CHM is a compulsory Value Added
Moral Values and IPR theory Course of 2 credits.
6 Open EleCt_}ine‘_Coursej OEC OEC is a Multidisciplinary course of 2
i credits. Every student will opt for a
course from the pool of OEC courses
e : : i other than Computer Science.
7 Employability and . EEC EEC is a Vocational or SEC course
Entrepreneurship Skiiis aiming to increase the employment and
Course d entrepreneurship potential of students
' of programme.
8 Theory = Th
9 Practical P
10 Lecture L
11 Tutorial T
12 [eais ] D | A research course of 12 credits, where
fxifea student wﬂl undertaxe resear fi‘?work
: and submit a dxssertatmn as per mles
e il prescribed by the university.
13 Programme Learnmg PLOs
Outcomes ;
14
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/ngramme Learning Outcomes(PLOs): As per NEP-2020, PLOs include outcomes specific to disciplinary

arcas of learning associated with the chosen ficld (s) of lcarning as well as generic learning outcomes. These

/ dtse. Jlude transferable skills and competencies that post-graduates of all programmes of study should acquire

' be able to demonstrate for the award of the Degree. The programme learning outcomes would also focus

vowledge and skills that prepare students for further study, employment, research, and responsible
ciizenship.

The PLOs of the MCA programme arestated as per the following domains:
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Understanding

021 AT er the complefion of MCA de;
PLO-1: Knowledge'and |

ree, a student will be atw b ‘: e

.

Demonstrate the deep understanding and wdvanced knowledge in the crre
.areas of Computer Science subject and understanding of rcccm‘
- developments and issues, including concepts, theories, principles, |

‘._methods, and techniques in different areas of Comput: Science. ~l

PLO-2: General Skills
" i tasks as expected to be done by a skilled professi-ial in the fields of
- Computer Applications.

Aﬂ,'Acquire the general skills required for performing and accomphshing the

PLG-3: Technical/
Professional Skills

Demonstrate the learning of advanced cognitive Computing, \
- programming, formulating models, using various softwares, and other

teaching and professional skills required for completing the specialized |
tasks related to the profession and for conducting and analyzing thel
relevant research tasks in different domains of Computer Applications. l

PLO-4:
Communication Skllls

.+ Effectively communicate the attained skills in different areas of |

‘Computer Sciencein a precise, well-structured, and unamblgqous |

mathematical language through effective oral and/or written expressions |
- to the society at large. J

PLO-5: - Application of

‘Apply the acquired knowledge and skills to the problems in the subject
ea, and identify and analyze the issues where the attained knowledge
and' skills can be applied by carrying out various mdustry—onénted
projects and/or research mvestlgatlons to formulate z;xropriate solutlons
0. various problems ranging from basic to complex and unpredlctable

\ problefns associated with the field of Computer Applicationsor allxed
- ~fields.

PLO-6: Critical .
Thinking and Research
Aptitude ‘

. Attain the capabilities of critical thinking, loglcal reasoning, inv estxg'vma
problems, analysis, problem—solvmv and application of computer science
- methods/techniques, in intra/inter-disciplinary arcas of Cemputer
- Applications, enabling to develop skills to solve problems having
- applications in other disciplines and/or in the real worid and to formulate,
synthemze and articulatc issues. for analyzing, designing, | and

implementing of project/research proposals, testing hypotheses, and
drawing inferences based on the analysis.

- Know constitutional, humanistic, moral and ethical values, @ and
mntellectual property rights to become a scholar/professional with
ingrained values in expanding knowledge for the society, and to avoid

~

nethical practices such as fabrication, falsification or m1<representat10n
“of data or committing plagiarism. ‘

Muaste

r of Computer Applications, CRS U,Jind

. To exercise personal respon51b1hty for the outputs of own work as well as
of group/tedm and for managmg complex and challonging work(s), that
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Table-1 -

[ Course composition- Theory/ Theory +Tutorial -
Course Credit Internal Assessment marks End term;xam marks .,i_Total marks
2 15 35 30
4 30 70 100
Table-2: Course composition- Theory + Practical
Course Credit Theory Practical - Total
marks
—Theory +Practical | Internal Assessreent | End term exam Internal : End term examn
marks marks Assessment marks marks
240 |- 15 35 : - 50
440 30 70 R : W00 |
l 0+4 5 & : 30 70 100
e . 2 Table- 3: Distribution of Internal Assessment Marks (Theory) -t
Total Internal Assessment Class Seminar/Presentation/Assignment/Qui |Mid-Term
Marks (Theory) , Participation z/class test, etc. Exam
15 | 4 4 7
30 5 | 10 15
“Table -4 Distribution of Internal Assessment Marks (Practical) :
Total Internal Assessment Class Seminar/Demonstration/Yiva- Mid-Term
Marks (Practicum) Participation Voce/Lab record, etc. Exam
30 5 i 10 15

iq #E
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CC-1 Client-side Web Technology

With effect from the Session: 2024-

25
Part A - Introduction b
Name of the Programme MCA |
Semester 1"
Name of the Course Clicnt-éidc Web "i“echnoloo
Course Code _ M24.CAP.101 =
Course Type ) CC-1
Level of the course (As per Annexure-I 400499
Prc—réguisilc for the course (if any) X
Course Objectives This ¢ i . -
ourse i p
o ams to provide a comprehensive understanding of
nt-end development ysi T
CSS, and oo SP_ using the MERN stack, covering HTML,
P Vg aScript basics. Students will learn abo t Re:
Hdine dynamic L : ut React for
) ma&angmem an((.j user interfaces, Including components, state
(=] ] 1
alvsnced togits Si\;f;}nt qhanlczllmg. ﬁhe course also explores
as React Router, Redux for st
manaﬂcmem, and ‘ ’ - State
contc;t. advanced hooks for managing side effects and
Course Learning Outcomes (CLO) CLO i -
X X ‘1- GZI C 1 =
After completing this course, the barmer o g nl1n 0'1nn understanding of the web development process
Sill Beahlat . e Csps cn.ls of the MERN stack, with a focus on HTML
Biic % 66‘/ ; styflmg, and responsive design.
slruc[Jrcs flc] o;:. oundztl)uonal JavaScript skills, including control
» lunctions, objects, arrays, and i i
dynamic web interactions. ¥ SOCEDOM matipulaiion fos
CLO-3 Learn the bzfsics of React, including JSX, components
state management, lifecycle methods, and hand!ine events 'md’
forms within React applications. a ‘
CL(_)-4‘ Master advanced React topics like React Router for
navigation, state management with Redux, and using advanced
T — hopks]f_(]:r’ r‘nfmagmg complex state and. side effects.
o cory Practical ~ Total
. 4 0 E 4
Teaching Hours per week 4 0 4
Internal Assessment Marks . B 30 0 30
End Term Exam Marks 0N 0 70
Max. Marks \ 100 0 100
Examination Time : 3 hours
‘ ; Part B- antetitisfof the Course 5 b _
Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from cach unit and
one compulsory question by taking course learning outcomes (CLOs) into consideration. The compulsory
question (Question No. 1) will consist at least 4 parts covering entire syllabus. The examinee will be required
10 attempt 5 questions, selecting one question from each unit and the compulsory question. All questions will
carry equal marks. :
Un Topics Conta
it ct
B Hours
I Basics of Front End Dcvelopmér;t: Overview of web development (F‘O"! End vs. B-ack .
En.d), Understanding the MERN stack and its components, Tools and environments (Kex.l
editors, browsers, version control with Git); HTML (HyperText Markup .Language)-
Slructur.e of an HTML document, HTML elements and attributes, Forms and lnpllsth[g’[:;_’
Sem.anlw HTML (header, footer, article, section, nav); CSS (Cascafil.ﬂg.S[y € d 1; il
Basics of CSS (syntax, selectors, properties), CSS Box Modcl,. Positioning and fay
(float, flexbox, grid), Responsive design (mRdia queriag, mobile-first design -
« t v d
N %p”‘/ -
" Page 2 of |
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15

avaScript, Variables, data types, and operators,
Control structures (if, else, switch, loops); Functions and Scope: Defining and _mvokmg

'\' functions, Function expressions and arrow functions, Scope and Clos-urcs;.ObjeClS and
S Arrays: Creating and manipulating objects, Array methods and iteration; Regular

| ‘\N:xpressions: introduction to RegExp, Regular expression usage, Moc!:ﬁers, chExg

[ hods, String methods for RegExp; DOM Manipulation and -Evems.
ling and delegation, Creating and

~ Basics of JavaScript: Introduction to J

patterns, RegExp mel

Selecting and manipulating DOM clements, Event hand

appending elements dynamically : _

II__ Introduction to React: Overview and advantages of React, Setiing up a ReaCf
development  environment  (using Create React App_); JSX (JavaScript XML):
Understanding JSX  syntax, Embedding expressions i JS, ISX best practlces;
Components and Props: Functional and class components, Props and COI.'ﬂpOﬂeﬂ
communication, Prop types and default props.; State and Lifecycle: l.Jnderstandmg state
in React, State management in class components, Lifecycle mcthf_JdS
(componentDidMount, componentDidUpdate, componentWillUnmount); Event Handling
and Forms: Handling events in React, Controlled vs. uncontrolled components, Form

handling and validatit .- :

[V  React Router: Introduction to React Router, Setting up and configunpg routesf

Navigating between routes and passing paramelers; State Management with Redux:

Introduction to Redux, Setting up Redux with React, Actions, reducers, a.nd store,
Connecting Redux to React components; Advanced Hooks: Using built-in hooks
(uscEffect, useContext, useReducer), Creating custom hooks, Managing side effects with

60

useEffect
Total Contact Hours _ _ -

15

15

_ Suggested Evaluation Methods '
B Internal Assessment: 30 End Term Examination: 70
7 Theory 0 Theory 70

o Class Participation: i Written Examination
e Seminar/presentation/assignment/quiz/class test etc.:

eMid-Term Exam: =

N RO = mcu

Part C-Learning Resources

Reference Books:
Flanagan, D. (2020). JavaScript: The Definitive Guide. O'Reilly Media.

1)

2) Kogent Learning. (2009). Web Technologies: HIML, JavaScript, PHP, Java, JSP, XML, AJAX —
Black Book. Wiley India Pvt. Ltd.

Duckett, J. (2014). JavaScript and jQuery: Interactive F ront-End Web Development. Wiley.

Robson, E., & Freeman, E. (2014). Head First JavaScript Programming: A Brain-Friendly Guide.

O'Reilly Media.

5) Banks, A., & Chinnathambi, K. (2017). Learning React: Functional Web Development with React and

Redux. O'Reilly Media. -

3)
)

Master of Computer Application, CRSU, Jind Page3 0f 17
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4 )
CC-2 Operating System and Linux

With effect from the Session: 2024-

25

Part A - Introduction
Name of the Programme MCA B
Semester i
Name of the Course Operating System and Linux
Course Code M?24-CAP-102
Course Type CC-2
Level of the course (As per Annexure-I — 400-499

Pre-requisite for the course (if any)

Course Objectives

This course provides a foundational understanding of operating
systems, covering their definition, types, and functions. Students
will explore system structures, process management, C.PU
scheduling, memory management, paging and scgmentation,
virtual memory, and file systems. Additionally, the course Off(?l's
an introduction to Linux, including its history, architecture, file
system, basic commands, shell scripting, process and user
management, networking, system administration, and basic
security concepts.

Course Learning Outcomes (CLO)
After completing this course, the learner
will be able to:

CLO-1. Understand the fundamental concepts, functions, and
structures of operating systems, and apply various CPU
scheduling algorithms.

CLO-2 Grasp memory hierarchy, allocation techniques, paging,
secgmentation, virtual memory concepts, and file system
management.

CLO-3 Learn the history, features, and architecture of Linux,
perform basic file operations, and write simple shell scripts.
CLO-4 Manage processes, users, and groups in Linux, utilize
network commands, perform system administration tasks, and
understand basic security measurcs.

Credits Theory Practical Total
. 4 0 4
Teaching Hours per week. .. 4 0 4
Internal Assessment Marks - ... 30 0 30
End Term Exam Marks 70 - 0 70
Max. Marks . 100 0 100
Examination Time - < 3 hours :

Part B- Contents of the Course

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from cach unit and
one compulsory question by takjﬁg course learning outcomes (CLOs) into consideration. The compulsory
question (Question No. 1) will consist at least 4 parts covering entire syllabus. The examinee will be required
to attempt 5 questions, selecting one question from cach unit and the compulsory question. All questions will

carry equal marks.
Un Topics Conta
it ct
Hours

[ Introduction to f)peraling Systems: Definition, types, and functions of an operating

15

system; System Structures: Operating system services, system calls, system programs,

and system structure; Process Management:
operations on processes, inter-process communt

Process concept, process scheduling,
ication; CPU Scheduling: Scheduling

criteria, scheduling algorithms (FCFS, SJF, Priority, Round Robin, Multilevel Queue

Scheduling).

Master of Computer Application, CRSU, Jind
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15

Type:s of memory,:memory allocation

rarchy,
segmentation,

jon: Basic concepts, paging,
Memory: Demand paging, page replacement
File Systems: File concepts, access methods,
nting, file sharing, prolection. _
hitecture of Linux; Linux File System: File 15
le types; Basic Commands: File and

Memory Management: Memory Hie

x / techniques; Paging and Segmentat
segmentation  with paging; Virtual

~lgorithms, allocation of frames, thrashing;

~arectory and disk structure, file system mou

111 Introduction to Linux: History, features, arc

and directory structure, file permissions, standard fi
directory operations (Is, cp, mv, rm, mkdir), text processing (cat, grep; sort), system status
df, du); Shell Scripting: Introduction to shell, shell variables, control structures

.

(ps, top,
(if, case, while, for), writing simple shell scripts.
IV Process Management in Linux: Managing processes (ps, top; Kill, nice), job scheduling 15
(cron, at); User and Group Management: Creating and managing users and groups, file ‘
permissions, changing ownership (chown, chgrp); Networking in Linux: Basic network
commands (ifconfig. ping, netstat, ssh), configuring network interfaces; System |
Administration: Package management (installing and removing software using rpm,
dpkg, apt-get), backup and restore, logging; Security: Basic security concepts, user
authentication. a .
j ] 60

Total Contact Hours

:Suggested Evaluati:on Methods
Internal Assessment: 30

End Term Exami:nation: 70
O Theory 70

Theory

1) Class Participation: Written Examination

2) Seminar/presentation/assignment/quiz/class test
etc.: -

3) Mid-Term Exam: -

T (= N

Part C-Learning Resources _

Reference Books:
1) Silberschatz, A., Galvin, P. B., & Gagne, G. (2018). Operating System Concepts (10th ed.). Wiley.

2) Tanenbaum, A. S., & Bos, H. (2014). Modern Operating Systems (4th ed.). Pearson.

3) Stallings, W. (2018). Operating Systems: Internals and Design Principles (9th ed.). Pearson.

4) Love, R. (2013). Linux System Programming (2nd ed.). O'Reilly Mcdia.

5) Nemeth, E., Snyder, G., Hein, T. R,, & Whaley, B. (2017). UNIX and Linux System Administration

Handbook (5th ed.). Pearson.
6) Sobell, M. G. (2017). A Practical Guide to Linux Commands, Editors, and Shell Programming (4th
;

ed.). Pearson.
7) Das, S. (2012). Your UNIX/Linux: The Ultimate Guide (3rd ed.). McGraw-Hill Education

8) Kerrisk, M. (2010). The Linux Programming Interface: A Li
i : g nux 4 i
Handbook. No Starch Press. ) S UNIR Sy Frosnpiine

i‘t“\'t' .; \”.1’
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CC-3 Data Structures

/ With effect from Session: 2024-25

Part A - Introduction

MCA
g

Name 0 1 _
Semester o Data Structures
Name of the 20 " M24-CAP-103
Course Code - CC-3 ]
Coursc Type _ ——————""""1(0-

o he cours (A per Amnexure L 40057

Pre-requisite for the course (if any)

sequential organization, index techniques, and external sorting.

e This course introduces fundamental concepts of algorithms and
Course Objective data structures, including algorithmic notation, programming
principles, and program analysis. Students will explore arrays,
searching and sorting techniques, stacks, queues, and linked lists,
along with their applications. The course also covers tree
structures such as binary trees, AVL trees, B-trees, and tries, as
well as graph terminology, representation, and traversal methods.
Additionally, students will learn about set operations, file queries,

Course Learning Outcomes (CLO) " CLO-1. Master algorithmic notation, programming principles, and

After completing this Course, the learner  implement arrays, searching and sorting techniques.

will be able to: , CLO-2 Apply stack and queue operations, understand linked lists,

and their applications including dynamic storage management.

CLO-3 Comprehend binary trees, binary search trees, AVL trees,
B-trees, B+ tree indexing, Trie tree indexing, and their

applications.

CLO-4 Utilize graph representations, traversals, applications, sets

operations, and file organization techniques.

Credits e Theory Practical Total

; B 4 5.4 0 4
Teaching Hours per week 4 0 4
Internal Assessment Marks B 30 0 30
End Term Exam Marks . 70 1 0 70
Max. Marks - it 100 0 S 100
Examination Time Koo 3 hours

- Part B- Contents of the Course

Instructions for Paper- Setter:‘Thefe;aminer will set 9 questions asking two questions from cach unit and

one compulsory question by taking ‘course learning outcomes (CLOs) into consideration. The compuls.ory
| llabus. The examinee will be required

question (Question No..1) will Consist al lcast 4 parts covering entire sy : . :
to attempt 5 questions, selecting one question from each unit and the compulsory question. All questions will

carry equal marks. ) _ -
Un e A Topics Conta
it ct
Hours
1 Introduction: Algorithmic notation — Programming princiglgs - ?reating programs- 15
Analyzing programs. Arrays: One dimensional array, mul'tldlmensmnal‘ array, P?lmef
arrays. Scarching: Linear search, Binary Search, Fibonacci search. Sorting techmgu?.
Internal sorting - Insertion Sort, Selection Sort, Shell Sort, Bubble Sort, Quick Sort, Ecap
Sort, Merge Sort and Radix Sort. =
2 ot.. ~ _ 15
I Stacks: Definition — operations - applications of stack. Q}Jeues: I_)efmx.uoil I?P‘i(r:(timlnisc t
Priority queues — Dequeues — Applications of queue. Lm!(ed List: Sing /1 llll:: ation; ~O f
Doubly Linked List, Circular Linked List, linked stacks, (ﬁ_ﬂked queues, APP :
Link ist — i . t — Generalized list. - . - —
nked List — Dynamic storage managemen =y Applications — Binary 15

I Trees: Binary tree, Terminology Representation
¥ ’ ’ ’ 8 . . . ee, Lower and
scarch tree — AVL tree. B Trees: B Tree indexing, operations o aBTr

upper bounds of a B Tree - B+ Tree Indexing =T rie (419 Il’lde‘ 1
%:l//
\
ﬁ,{r/‘
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Graph: Terminology, Representation, Traversals — Applications - spanning trees, shortest 15
path and Transitive closure, Topological sort. Sets: Representation - Operations on sets —
Applications. Files: queries - Sequential organization — Index techniques. External

\] __ riing. —

otal Contact Hours 60
r _ Suggested Evaluation Methods _
[ Internal Assessment: 30 End Term Examination: 70
Theory 3 O Theory 70
0 —
eClass Participation: 5 Written Examination
o Scminar/presentation/assignment/quiz/class test etc.: 1
0
oeMid-Term Exam: 1

5
Part C-Learning Resources _

Reference Books:
1) Horowitz, E., & Sahni, S. (2004). Fundamentals of Data Structures. Galgotia Book Source .Pvt. Ltd.
2) Samanta, D. (2012). Classic Data Structures (2nd ed.). Prentice-Hall of India Pvt. Ltd., India.

3) Kruse, R., Tondo, C. L., & Leung, B. (2007). Data Structures and Program Design in C (2nd ed.).
Prentice-Hall of India Pvt. Ltd.

4) Weiss, M. A. (2006). Data Structures and Algorithm Analysis in C (2nd ed.). Pearson Education.

8

\o

«
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CC-4 Object Oriented Modeling with UML

With effect from Session: 2024-25

-

Part A - Introduction

MCA

Name of the Programme

lSl

Semester

Object Oriented Modeling with UML

Name of the Course

M24-CAP-104

Course Code

CC-4

Coursc Type

400-499

Level of the course (As per Annexure-I
Pre-requisitc for the course (if any)

Course Objectives

Th}s course provides a comprehensive introduction to Object
Qnentcd Design with Unified Modelling Language, covering its
hls}ory, features, and applications. Students will learn Object
Onenfe'd basics, including object model, class diagram, State
Transition Diagram, Abstraction, Encapsulation, Inheritance,
Polymorphism, Scripts etc..

Course Learning Outcomes (:CLO) :
After completing this course, the learner

will be able to:

CLO-1. Understand Object Oriented Modeling and UML
background, features.

CLO-2 Mast.er object-oriented programming principles including
classes,' objects, inheritance, polymorphism, encapsulation,
abstraction etc.

CLO-3 Gain Proficiency in Object Oriented Modeling and UML
for Software Design purpose.

CLO—4. Explore and utilize advanced features of Object Oriented
Modeling and UML for Use Case Diagram.

Credits Theory Practical Total

i 4 0 4
Teaching Hours per vLe'ék 4 0 4
Internal Assessment Margs 30 0 30
End Term Exam Marks 70 0 70
Max. Marks 100 0 100
Examination Time ‘ 3 hours

:Part B- Contents of the Course

Instructions for Paper- Setter: The examiner will set 9 questions asking two questions from each unit and

one compulsory question by‘taking course learning outcomes (CLOs
question (Question No. 1) will consist at le
to attempt 5 questions, selecting one questi

) into consideration. The compulsory

ast 4 parts covering entire syllabus. The examinee will be required
on from each unit and the compulsory question. All questions will

carry equal marks. _
U o Topics Conta
nit &
. _ Hours
I Introduction: Object-Or‘icntatioh, Object Oriented Methodology, Modeling, . 15
Class Modeling: Object, Class, Value & Attributes, Operation & Method, Ll'nk. &
Association, Association Classes, Qualified association, Multiplicity, Association
end name, Ordering, Bag &Sequences, Generalization & Inheritance, Uses of
Generalization. ; ! - :
ct & Class Concepts, N-Array 15

Il Advance Class Modeling: Advanced Obje
association, Aggregation, Abstract Class, Multi
State Modeling: Events, States, Transition

Diagram Behavior.

Advanced State Modeling: Nested State Diagram, Neste

Generalization, Concurrency.

ple Inheritance, Metac.lata.
& Conditions, State Diagram, State

d States, Signal

/ R4
v

Oéﬂv‘

Master of Computer Application, CRSU, Jind
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15

Making a reuse I)lan,

g Performance,
ency, Allocation of

Overview, Estimatin

~ System Design:
S Breaking a system info_subsystems, Identifying Concurr
T subsystem, Management of data storage, Handling global resources, Choosing a
S dware control strategy, Handling boundary conditions, Setting trade-off
riorities. _
Use case, Use case diagram, Guidelines for use €ase 15

Use Case Models: Actors,

diagram.
Sequence Model:

Scenarios, Sequence Diagrams, Guidelines for Sequence model.
Activity Model: Activities, Branches, Initiation & Termination, Concurrent
Activities, Executable Activity Diagram, Guidelines for Activity diagram. ]

eference 10 implementation of basic

Case Study: Working of ATM with

structure, advanced structure, M

Total Contact Hours_ - : )
i Suggested EvaluM

Internal Assessment: 30 w

" 1 Theory 70

0 Theory 3
,Class Panicipation: 5 Written Examination
.;Scminar/presentation/ﬁssignment/quiz/class test etc.: 1
c _ 0
1 eMid-Term Exam: 1
) B s i
2. _ Part C-Learning Resources -
3 Reference Books: e
1) Michael Blaha, James Rumbaugh, “Object Oriented Modeling and Design with UML”,
4. Pearson Education, 2011. ciid
2) Daminni Grover, “Object Oriented Analysis aﬁdDesign with UML”, L K International

Publishing House, 1st edition, 2012.
3) M?rtin Fowler, “UML Distilled”, Pearsor Education Inc., 2018. .
4) Mike O'Docherty, “Qbject Oriented Analysis And Design Understanding System Development

with UML 2.0”, Wiley Dreamtech, 2005. ‘

Master of Computer Application, CRSU, Jind Page 9 of 17
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PC-1 PRACTICAL-1 (Based on CC-1 & CC-2)

With effect from Session: 2024-25

Part A - Introdilction

MCA

Name of the Programme

s ———

Ist

Semestcr _
Name of the Course

Practical-1 }

M24-CAP-105

- Course Codc

PC-1

Course Type
Level of the course

400-499

——

Pre-requisite for the course (if any)

Course objectives

This is y -
a laboratory course and the objective of this course Is to

ac'quaint the students with the
client-side web technologies.

understanding and implementing of
Also, the concepts of operating

systems and shell programming will be implemented by the students.

Course Learning Oulcomes (CLO)
After completing this course, the
learner will be able to:

CLO 1:

Solve practical problems related to theory courses

undertaken in the CC-1 and CC-2 from application point of

view.

CLO 2: Know how to use the client-side web technologies.

CLO 3: implement the various functions of operating systems.

CLO 4: Designing and implementing the shell programs in Linux.

Credits Theory Practical ‘Total
- 0 4 4
Teaching Hours per week 0 8 3
Internal Assessment Marks 0 - 30 30
End Term Exam Marks 0 0 70
Max. Marks Sy _ 0 100 100
Examination Time 0 4 hours

Part B- Contents of the Course

Practicals

Contact Hours

Practical course will consist of two components Part-A and Part-B. The examiner will
set 5 questions at the time of practical examination asking 2 questions from the Part-A
and 3 questions from the Part-B by taking course learning outcomes (CLO) into
consideration. The examinee will be required to solve one problem from the Part-A and

to write and execute 2 questions from the Part-B.

120

r o~ a A driataa

ADCIT Tind
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[ Part-A 60
. TML/CSS Basics:

e Creating a webpage structure with HTML.

tyling the webpage using CSS (inline, internal, and external styles).

&

] Res]%nsive Design:
e Making the webpage respo
e Using frameworks like Bootstr

~ JavaScript Basics:
ty with JavaScript (DOM manipu

e Adding interactivi
e Working with variables, loops, and conditions.

Frameworks and Libraries:
e Using front-end frameworks Reacl.
e Utilizing libraries such as jQuery for DOM manipulation.

Introduction to React:
onent that displays "Hello, World!" on the screen.

e Create a simple React comp
e Use JSX syntax and explain its advantages over plain JavaScript.

State and Props:
e Build a component that take
e Implement state in a compo

button click).

nsive using media queries.
ap for responsive design.

lation, event handling)-

s props and renders them.

it based on user inter

nent and update 1 action (€.8-

tasks as

~ Basic Todo App:
Develop a Todo application where users can add, delete, and mark

completed.

Use state to manage the list of tasks. o
Using React Router: e

e Set up React Router in a project and create multiple pages (e.g., Home, About,
Contact). : B
between these pages using Link and NavLink.

e Implement navigation

7 Redux Integration:
o Integrate Redux for state manageme

e Implement actions, reducers, and connect compon

] Responsive Design with React Router: ; % = .
o Build a responsive multi-page application using React Router. : -
o Ensure layout adjustments for different screen sizes using CSS media queries Of

frampworks like Bootstrap. )

nt in a React apph'éation.
ents to Redux store.

5

page 110/ 17
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T S————

Part-B
1) Implement a simple program demonstrating the creation and synchronization of

threads or processes.

2) Design and simulate
segmentation).

3) Implement algorithms like First Fit, Best Fit,

allocation. |
4) Implement a basic (ifc system with operations like file creation, de etion,

a memory management system (e.g., paging,

and Worst Fit for memory

rcading, and writing.
5) Compare different file allocation methods (e.g., contiguous allocation, linked

allocation, indexed allocation).

6) Solve synchronization problems such as the producer-consumer problem or
dining philosophers problem using semaphores or mutexes.

7) Implement a solution for deadlock prevention, avoidance, or detection.

8) Profile and analyze the performance of different scheduling algorithms (e.g.,
FCFS, SJF, Round Robin) using simulations.

9) Evaluate the impact of caching and paging strategies on system performance.

10) Write a shell script namod hello.sh that prints "Hello, World!" to the terminal

when executed.
11) Demonstrate running the script and explain how to make it executable using

chmod.

12) Write a script greet_user.sh that prompts the user for their name and then prints
a personalized greeting.

13) Usc variables to store user input and demonstrate the use of read command.

14) Create a script check_number.sh that accepts a number as an argument.

15) Check if the number is positive, negative, or zero, and print an appropriate
message using conditional statements (if-else).

16) Devclop a script countdown.sh that takes a number as input and prints a
countdown from that number to 1.

17) Usc a loop (c.g., while or for) 10 implement the countdown.

18) Write a script file_info.sh that accepts a filename as an argument.

19) Check if the file exists and whether it is a regular file or directory. Display
appropriate messages based on the checks.

20) Create a script word_count.sh that rcads a text file (provided as an argument)
and counts the number of words in the file.

21) Utilize command-line tools like wc and cat for reading and counting words.

DOy X

(Lab hours R

include v)_ -

instructions for -
writing

programs and
demonstration
by a teacher and
for running the
programs on
computer by
students.)

Suggested Evaluation Methods

Internal Assessment: 30

End Term Examination: 70

Practicum 3 . Practicum 70
0
o Class Participation: - D Lab record, Viva-Voce, write-up and
e Seminar/Demonstration/Viva-voce/Lab records etc.: 1 execution of the programs
:: i ~ 0
eMid-Term Examination;s -, m 1
5

Part C-Learning Resources

v ¥

<

e
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ommended Books/e-resources/LMS:
1) Flanagan, D. (2020). JavaScript: The Definitive Guide. O'Reilly Media.
7) Kogent Learning. (2009). Web Technologies: HTML, JavaScript, PHP, Java, JSP, XML, AJAX —
. Black Book. Wiley India Pvt. Ltd.
3) Duckett, J. (2014). JavaScript and JQuery: Interactive Front-End Web Development. Wiley. _
4) Robson, E., & Freeman, E. (2014). Head First JavaScript Programming: A Brain-Friendly Guide.
O'Reilly Media.
5 B
Redux. O'Reilly Media.

Silberschatz, A., Galvin, P. B., & Gagne, G. (2018). Operating System Concepts (10th ed.). Wiley.
7) Tanenbaum, A. S., & Bos, H. (2014). Modern Operating Systems (4th ed.). Pearson.
8) Stallings, W. (2018). Operating Systems: Internals and Design Princip.les (9th ed.). Pearson.
9) Love, R. (2013). Linux System Programming (2nd ed.). O'Reilly Media.

. i d
anks, A., & Chinnathambi, K. (2017). Learning React: Functional Web Development with React an

_ * 10 S
10) Nemeth, E., Snyder, G., Hein, T. R., & Whaley, B. (2017). UNIX and Linux System Administratio

Handbook (5th ed.). Pearson.

’ . ing (4th
11) Sobell, M. G. (2017). A Practical Guide to Linux Commands, Editors, and Shell Programming (
ed.). Pearson.

12) Das, S. (2012). Your UNIX/Linux: The Ultimate Guide (3rd ed.). McGraw-I;illtgiu;:glgOr:-mming
13) Kerrisk, M. (2010). The Linux Programming Interface: A Linux and UNIX Sys

e

Handbook. No Starch Press

o
§ 1
i

4
nﬂv
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" pC.2 PRACTICAL-2 (Based on CC-3 & CC-4)
/ With effect from Session: 2024-25
Part A - Introduction
MCA

mme

¢ of the Progra T

Nam

M . Practical-2
Name of the Cour M24-CAP-106
/// PC-2 -

COUTSU C()dC

Course II_———"" 400-499
— of the course o
LEvel 0 he course (1f any)

T fOl’l — Al
Pre-requisitc oK — : -
bjectives This is a }:aboratory coursc and the objective of this course is to
acq.ualnt(; ¢ students with the understanding and implementation of
various data structures. Also, the students will implement the

concepts of programming with Java.

Course 0

Outcomes (CLO). CLO 1: Solve practical problems related to theory courses

) Learning \ :
Cours® this course, the lcarner undertaken in the CC-3 and CC-4 from an application point

After completing o view:
will be able to: ; CLO 2: K ’ h )
; ; : Know how to use and implement the various data
structures.
CLO 3: In};?lement the various features of Java Programming by
writing suitable programs.
7 ¥ CLO 4: Designing and implementing applications in Java.
Crodits Theory : Practical . Total
_ N 0 4 4
Teaching Hours per week 0 8 8
Internal Assessment Marks 0 30 30
End Term Exam Marks 0 70 ] 70
Max. Marks _ 0 100 100
Examination Time _ 0 4 hours
B Part B- Contents of the Course
- Contact Hours

.« Practicals |
- Practical course will consist of two components Part-A and Part-B. The examiner will 120
‘ set 5 questions at the time of practical examination asking 2 questions from the Part-A
|

and 3 questions from the’ Part-B by- taking course learning outcomes (CLO) into
consideration. The examinee will be required to solve one problem from the Part-A and

yal - -

to write and execute 2 questions from the Part-B. b
: \ ¥ w)’) e

. L,
. \ﬁ,

V4
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Task 1: Linked List Implementation

‘o\qmplcmcnl a singly linked list in a programming language of your choice (e.g.,
C/C++, Java, Python).

o Include functions/methods for insertion (at the beginning, end, and specific
position), deletion, and traversal.

Task 2: Stack Operations
e Implement a stack using an array or linked list.

e Include functions/methods for push, pop, peek, and checking if the stack is
empty or full.

- Task 3: Queue Implementation
e Implement a queuc using an array or linked list. .
o Include functions/methods for enqueue, dequeue, peek, and checking if the
qucue is empty or full.
Task 4: Binary Search Tree (BST) Operations
¢ Implement a binary search tree (BST) in your chosen programming language.
o Include functions/methods for insertion, deletion, searching for a key, finding

minimum and maximum values, and traversing the tree (inorder, preorder,
postorder).

"~ Task 6: Sorting Algorithms

e Implement at least two sorting and searching algori_;ps (e.g., 'selection sort,
insertion sort, merge sort, quick sort). A
o Compare their time complexity and performance usin
0 Task 7: Graph Representation and Algorithms X
¢ Implement an adjacency list representation of a grap
. Incrl)ude functio;s/meth};)ds forp BFS (Breadth-First Search) and DFS._(Depth-
First Search) traversal of the graph. i

different input sizes.

Master of Computer Application, CRSU, Jind
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Part-B ) ;
that converts {cmperatures  between Celsius an
d ¢ . .
a progrdm using methods for conversion and input

a Javi

pased on user input
¢

l) Wfi[c b "
;hrcn CI . o . S nt! ,
Fl am to perform matrix addition, multiplication, and

arrays and l]lClh()dS.

. ’ : n. X
validatio a Java progl
a decimal number to its binary, oclal, and

nl h

1l Jemen . e greinEY

[mp* osc operations using s

el o Java program that converts i

3) Develop i al cquivalents using loops and me S. e estem

pexadecima yrogram (0 simulate a simple bank account managen .ly.

o { a . H v . ¢ J y 485€S

4) Creat® ‘\J]r\gllikc deposil, withdrawal, and balance inquiry using classes,
s feature :
with featt Lt

.ncapsulation.
and encap a text file, counts the occurrences of each

am that reads

Ol)jCCfS.
lie top N most [requent words using HashMap for storage

5) Wrile @ Java progr

" word, and displays !
and sorting.

6) [mplement @ Java progra
combination of loops,

«thenes algorithm. . :
Emlosmczcjavf program that takes a month and year as input and prints the

m to generate the first N prime numbers using a
methods, and optimizations like the Sieve of

K Dbl:aﬁ:j(;[; for that month using control flow statements and loops for date
calend:
-alculation. ] ) )
::}Ir?lucaa Java program that generates different number patterns like pyramid
) d methods for pattern printing.

palterns using nested loops an .
Create a Java program (o manage an employee payroll system with features for

adding employees, calculating salaries baseq on hours worked or mpnthly

salary, and genérating pay slips using classes, inheritance, and pc.)lymorphxsml,

10) Implement Java_programs o compare the performance of dszerem. sorting
algorithms (like quicksort, mergesort, and heapsort) on large arrays of integers,
measuring and analyzirig time complexity. 6

11) Develop a Java program that recursively searches a directory for files matching
a given pattern-and displays the file paths using recursion and file handling

9)

classes.
12) Write a Java program to perform arithmetic operations (addition, subtraction,

multiplication, division) on large numbers using Biglnteger class and exception
handling for division by zero. o

13) Implement a Java program to solve the Tower of Hanoi problem for N disks
using recursion, démpnsirating the steps and movements required.

14) Write a Java program to find the largest and smallest elements in an array.

15) Implement a Java program to sort an array of integers using bubble sort.

16) Create a Java program to find the frequency of each element in an array.

17) Develop a Java program to _reverse an array without using an additional array.

18) Write a Java program to merge two sorted arrays into a single sorted array.

19) Define a Java class representing a Student with private instance variables and
public getter and setter methods.

20) Crcate a Java program. to demonstrate constructor overloading in a class.

21) Implement a Java program to calculate the area and perimeter of a rectangle
using a class and object.

22) Eef’CIOP a Ja\'i-i program to implement inheritance by creating a base class

) Wr:;zal and derived classes like Dog and Cat. _

a Java program to demonstrate method overriding by implementing a

60 r

(Lab hours et
include -,o“:
instructions for '
writing -
programs and
demonstration

by a teacher and
for running the
programs on
computer by
students.)

base class Shape and derived classes like Circle and Rectangle.

Suggested Evaluation Methods

End Term Examination: 70

— Internal Assessment: 30
racticum 3 0 Practicum "
= . . 0 "

. ; g r .
og laS:c’ Participation; 5 Lab record, Viva-Voce, write-up and

cm1nar,/Demonslration/Viva-vocc/Lab records etc.: 1 mxesiion O EE FREES
®Mid-Term Examination; (1)

——— 5

Mas
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Department of Computer Science and Annlicatinne

Part C-Learning Resources
= ended Books/e-resources/LMS: d
1) Horowitz, E., & Sahni, S. (2004). Fundamentals of Data Structures. Galgotia Book Source Pvt. Ltc.

samanta, D. (2012). Classic Data Structures (2nd ed.). Prentice-Hall of India Pvt. Ltd., Ind(i:a-( o ied )

C

' o,
3r‘KruSE, R., Tondo, C. L., & Leung, B. (2007). Data Structures and Program Design in
prentice-Hall of India Pvt. Ltd.

4) Weiss, M. A. (2006). Data Structures and Algorithm Analysis in C (2nd ed.). Pears
5) Balaguruswamy, E. (2009). Programming with JAVA: A Primer. Tata McGraw Hll]i{']l
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Eligibility sity, Jin
Master of ComputerApplic

ations (2 years)
A 3-year/6-semester Bache

lor’s degree with at least 509 marks (47.5% marks in case of candidates
ategory: SC/ST/Differently

ications (2 years)

belonging to reserved c
abled) with a mini 120 credits for Master

of Computer Appl ) with a minimum of

l::' St " .

(k% udents having pno Mathematics background at 10+2 level or at graduation level, a

compy ; . ats
pulsory bridge cour se, framed by the University is required to be passed. B esides, the siudert
have to undergo ar additional bridge course related to computer subjects for students il

Computer Science dackground at 10+2 level or at graduation level. Students who have no

' L
background of C vinputer Science in Graduation but successfully completed Post Graduate
Diploma in Computer Science | Computer A pplications | Data Science | Artificial Intelligence are

exempted from bridge course of Computer Science).

Master of Computer Applications (1 year)

B Tech/B.E. (CSE/IT/AI/ML/DS/AI&ML/AI&DS) or equivalent or Bachelor’s degree with
Honours/ Honours ‘with Research with Computer Science or Computer Applications as a major
course or BCA wiil Honours/ Honours with Research (with at least 50% marks; 47.5% marks in

case of candidates belonging to reserved category: SC/ST/Differently abled) with a minimum of

160 credits for Master of Computer Applications (1 year)

Note : This eligibiiity will be rolled out progressively.
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